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EXECUilVE SUMMARY 

Thi~ document is the Terminal Report of the 'Opportunity Studies for Small and 
Medium Scale Agroindustries in the Mekong Arf'a' (Project number 
US/RAS/90/039). What follows is an executive summary of the main findings of the 
Report, presented as a preface to the Main Volume. 

The purpose of the project was to identify opportunities for agroindustrial investment 
in the Mekong Basin areas of the Kingdom of Thailand (Thailand) and the Lao 
Peoples' Democratic Republic (Lao). A list of possible opportunities had been 
identified in earlier and major deveiopmental phases of this project in 1987 and 1988. 
Fieldwork for the current study was conducted between August and November of 
1991. A range of projects and products (including those originally identified in 
1987 /88) were ~onsidered for study at Review Meetings in Bangkok and Vientiane. 
Of the opportunities eight eventually studied, six were pursued to the point of the 
level of financial and economic analysis required by the UNIDO guidelines (ID /206), 
and two (MDF and cashews) were studied at somewhat less than this level for 
reasons connected with fieldwork difficulties and availabiHty of data. The eight 
opportunities studied were 

- dairying in Chiang Rai, Thailand 
- the production of fruit and vegetables in Isam (Northeast Thailand) 
- the production of straw mushrooms at Chumpae, Isam 
- the production of medium densii.y fibreboard (MDF) from bagasse in Isam 
- the production of sugar from cane at SavannaJt:het in Lao 
- the processing of coffee at Pakxong in southern Lao 
- the production and processing of cashews near Vientiane 
- the production of seedlac in both Thailand and Lao. 

The opportunities therefore cover a range of products, agroindustrial processes and 
geographical locations. They also have many other different characteristics. The 
opportunities differ in scale (ie, investment cost and annual operating costs and 
annual operating profit), in their rate of return, their payback period, their complexity 
and management intensity, and their degree and source of ri~k. 

It is worthwhile for a short comparison to be made amongst these possible projects 
for the following reasons. Firstly, from a national point of view (and this is especially 
the case in Lao) investment capital is scarce, and, where possible, it would be 
expected that government policy would be to direct or encourage investment to the 
most profitable areas. 'Most profitable' would have to be determined by some 
combination of 'rate of return/absolute benefit' on the one hand and an acceptable 
degree of risk on the other - this would be a policy choice. This policy can be 
implemented by direction or, mor~ usually, by instruments such as differential t~" 
rates for different sectors or regions. 
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Secondly, from a potential private investor's point of view, the choice amo~t 
opportunities may not be clear cut. Although some investors will be confined by 
choice ·-=' particular areas or pr~ with which they ar~ familiar, others may be 
mnre n.~nble. For this reason it is important for them to be able to compare the 
start-up costs of different opportunities. the absolute and relative profitability of 
various opportunities. the level of risk involved. and the management requirement in 
order to minimise risk. It is critical to understand whether the main sources of risk 
exist within the area of management control (cg. in processing costs) or are 
determined elsewhere (cg. in world commodity markets). It is also useful to know 
whether previous in-country experience of similar projects exists upon which to draw. 

The table overleaf summarises the major features of each of the eight opportunities 
identified in the study. All financial estimates were calculated following the formulae 
contained in ID /206. All financial figures are the base case ones quoted in the texts. 
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Tabl~ I MEKONG AREA OPPORTUNITY STUDIES A COMPARISON OF OPPORTUNITIES 

()(Kh:>t1>.ll'lt)' 

!'~, \1L.A .... O 

Ct<ltt,-1n~ .i.t C~aa 

PtV<.-,.~-...anq model tot l!tarn 

-5•• a-.. l\,tuslvooms •l C11umpae 

11.1.~um tnns•tw Flbf~b.,..rd 

Ooov'1un.!y: 
lAu 

5~ ., Sa,,.,.,...,..., 
Colltt at PU.Son<) 

Cune~ !tom Vient,.... 

Oppvnuno1r 
T>lAt!.AlllO!lAO 

s-c proctJctoon In,..,,. 

Notes: 

lnvnlment 
COSIS 

Bahl (000) 

,0000 

35000 

25000 

(Mli11on Kip) 

'345 

84 • 

(8aht000) 

711(1() 

Investment I Annual 
Cosls Opera11n9 

Cos1s 
USS (000) (Bahl 000) 

400 '9728 

,400 29775 

,000 90936 

USS (000) (Minion Kip) 

705 449 

"9 18 

USS (000) (Bahl 000) 

3,2 "624 

Anm•al I Rale of Re1urn I Payback Period 
l)peraung Co$IS (%) (Ye.rs) 

Degree of I Major Alak I Any prt\llOUI 
Comple•lly IOutta E•p1rlentt 

Prot11 
(Bahl 000) -

2402 16.5 4.3 '•lmP• ~ v .. 
,7380 42.0 211 A._...a- Mtt.rllll ""' 
4589 20.3 3.8 

·~· .·:.~ "° 
u~ 10 USS 35 million No nnancllll •naly111 undenaken .· Vlf'/ Complt11 Ttollnolt.~ IJmlttcl 

(Miiiion Kip) (%) (Years) 

4.J 

336 '7.2 4.2 

,6,8 20 

No tlnanclll analyala undel1aken 

Pllt.YeC!~~ .. ·· > •.•. ~· ..... 

···.·,.·- .. ::<::·it~;_:\ ·.:~~e~:;· "°·· 

(Bahl 000) (%) (Year\) 

1383 12.8 s.1 ,. :.7:;;-;}·T~~,~~~-;;:Jt·:t::;;:,;i·:·:\··~·m01;1ii:>fr!fHiW0l~f:vi5 

The calculation or annual operating c:ost. annual opetating profit, rate ol retum and payback period follow the guidelines In tne UNIOO manual 10/208 

Al igul'es taken trom tables In the Individual oppor1unlty s1udles. 

Se...>dlac has been analysed wtth Thai costs and benefits, but is also applcable to Lao. 

Exchange rate used US$1.00 • Bah125/Kip705 
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As regards the Thai opportunities. it can be seen that the level of investment in 
dairying is relatively mode~t compared to fruit and vegetable processing. but that its 
base case rate of reti.irn is substantially less than the model fruit and vegetable 
processing plant. Of the three first alternatives, the processing plant appears the most 
obviously attractive in relative and absolute financial terms, but its scale is larger th:m 
the others. Like the straw mushroom investment, its main source of risk is the supply 
of raw materials. and. being multi-product. it is slightly more complex than the other 
investments. There is previous experience of both dairying and mu!ti-product fruit 
and vegetable processing in Thailand, but this is essentially not the case with straw 
mushrooms in sheds. Medium density fibreboard is thought to require an investment 
of up to some USS 35 million. and is extremely risky due to the complexity of 
the technology and the limitations of in-country experience. 

In Lao. both sugar at Savannakhet and coffee at Pakxong have reasonable and similar 
base case rates of return and payback periods. though the scale of investment in sugar 
is some 15 times larger. The main risks associated with sugar are the establishment 
of cane-growing land and the domestic wholesale price; coffee returns depend on the 
world price increment being achieved for better quality. and on farmers responding to 
grade/price differentials. Experience in sugar in Lao exists at the Pak Sap mill. 
though it is to be hoped that its management problems can be avoided at 
Savannakhet. The financial returns to cashews from Vientiane were not analysed. but 
the main risk from th!s very simple project must be simply the quality of the nuts 
which will come from the established trees. 

The level of fixed investment in seedlac for Isam (and possibly for Lao) is modest. 
and less than for all other Thai investments. Annual operating costs are high. due to 
the purchase of the raw material (sticlac) from farmers. It has the lowest base case 
rate of return and the longest payback per:od, but there is substantial in-county 
experience and, with reasonable management processing, costs could be kept down. 
Vulnerability to prices is the main source of risk. 

In general, therefore, the opportunities cover a range of geographical locations, offer 
a choice of scale of enterprise and project complexity, allow for various degrees of 
risk aversion, and generally allow both private investors and RTG and GOL to 
choose the nature of development in the Mekong Basin. 

At this stage it is impossible to predict the level of potential private sector interest in 
any of these opportunities, given the nature of the rapidly changing circumstances of 
t.he economies of Thailand and Lao in general, and the particular levels of (largely 
unmeasured) risk associated with each of the individual investment opportunities. For 
this reason it has been recommended that a Workshop be held between members of 
the public and private sectors from Thailand and Lao in the near future so as to 
gauge the extent of investor interest, to explain the degree of study undertaken to 
date, to identify any hurdles to implementation and to generally extract critical 
comment from an informed audience. These concepts are developed more fully in 
Part D of the Main Volume. 
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I PART A: CONSULTANrS APPROACH AND METHODOLOGY 

I 1. Introduction 

I This document is the Terminal Report of the UNIDO 'Opportunity Studies for 
Small and Medium Scale Agroindustries in the Mekong Area' project (number 

I 
US/RAS/90/039). 

I 
It follows an earlier stage of the study of agroindustrial opportunities in the 
same geographical area which had been conducted in 1987 /88. That 
evaluation study identified the following major product areas thought worthy of 

~ I 
investigation for the Kingdom of Thailand (Thailand) and the Lao People's 
Democratic Republic (Lao) 

I 
- paper, pulp, wood chips and wood products 

- bioethanol, glucose and fructose from cassava 

I - cassava flour 

I - edible oil from beans and rice bran 

- sugar from sugar cane 

I - canned fruits and vegetables. 

I Fieldwork for the project began at the beginning of September 1991, although 

... 
I 

preliminary research on the identification of opportunities (and especially on 
identifying market-led possibilities) had been carried out prior to this in 
Europe. This report marks the end of the fieldwork and analytical stages of 

I 
the project, and is intended to form the ba!.iS for further, more detailed, pre-
feasibility study of at least some of the opportu 1ities identified herein, as well 
as the basis for discussions at a projected Worksho~ to be held in 1992. 

I 
I 
I 
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2. Structure of the Report 

This Report is written with several major considerations in mind. Paramount 
is the r.eed to follow the UNIDO 'Yellow Book' format for the presentation of 
opportunity studies (Manual for the Preparation of Industrial Feasibility 
Studies - Reference ID/206). Accordingly, the core of the Report is the 
various opportunity studies presented in that format, and a short description of 
the format follows in the next section. The format for the studies is brief. and 
has been kept to a maximum of a few pages in all cases. Where possible, the 
names of potential private invesiors identified by the study are induded. 
Where specific potential investors are not named, description of their likely 
required characteristics are included. 

These opportunity studies are preceded by short sections which set the context 
for the current work. The content of these sections repres.:11ts the distillation 
of a large volume of material on Thailand and Lao acquired by the Consultant 
during the course of fieldwork. 'The macroeconomic and agroindustry 
circumstances of Thailand and Lao are so different from one another, as well 
as both being in a state of major change, that description of these 
circumstances is warranted in order to set the scene for the presented 
opportunities. (These are discussed at more length in various of the Annexes 
to the Main Volume of the Report). The headin~ dealing with general 
economic c!ata, the economic system and characteristics of each country, and 
economic policy, which might usually be included in the text of the opportunity 
studies are therefore included in these earlier sections, to avoid repetition in 
every opportunity study. Each individual opportunity study therefore begins 
with an analysis of the market demand for the specific product. 

It is also felt that some discussion of the trade and investment relations 
between Thailand and Lao is useful, as this is presently also in a state of 
change and development; this will affect investment options in Lao, the use of 
Lao raw materials by Thai enterprises, the possible export of Lao goods 
through Thailand, and the domestic competition experienced by Lao industries 
in the face of Thai exports to Lao. 
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It has also been felt useful to document the process by which the paniailar 
opponunities studied were selected (sec Part C of this Volume). The project 
began with a set of opponunity areas which were necessarily dated, due to the 
time lapse between the earlier evaluation study and the airrent project. Thus, 
review and investigation of these and other areas of opportunity was the first 
step in conducting this projc~ and led to agreement about which products and 
processes would be studied in further dewl. This process was begun in 
Europe. with particular emphasis on defining market-led areas of opportunity. 
A section on the ~.1ethodology used for the screening of opponunitics is 
therefore included. 

Another consideration concerning the present opportunities surrounds the 
nature of the data upon which the studies are presented. Unlike many 
opportunity studies, both Thailand and Lao have specific (but very different) 
circumstances which means that obtaining data concerning. for example. 
equipment and operating costs is difficult to obtain. This has an impact on the 
extent of realistic analysis which has been possible, and has perhaps laid a 
greater emphasis on the analysis of risk and uncertainty (through sensitivity 
testing) than is often the case. Because of this uncertainty. some opponunities 
(cg MDF and cashew nut processing) are therefore presented in terms of the 
conditions which would be required to be met for them to become viable. 
There is therefore a short section outlining data considerations and 
implications for investment. 

Following the specific opportunity studies is a section which compares the 
various opportunities for agroindustrial development in Thailand and Lao. 
Again. these differ greatly by country but it is observable that apparently quite 
diverse activities in each country suffer similar constraints. 

The opportunity studies themselves, plus the sections which precede and follow 
them constitute the Main Volume of the Terminal Report. It is intended that 
this Volume would be the base document for UNIDO's purposes, would serve 
the needs of the general reader, and would be available for participants at a 
Workshop in-country in 1992. Also contained in this main volume are details 
of ~rsons and institutions contacted during the course of the study and a 
bibliography of relevant material. 
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During the course of 1le fieldwork large amounts of detailed information was 
obtained regarding specific products and processes.. While the UNIOO 
•Yellow Book' suggests that opportunity studies should be based on pre-existing 
studies of a similar nature, very little relevant material was in fact available to 
the Consultant in Bangkok or Vientiane. It was therefore found ncccssary to 
approach equipment suppliers and manufacturers in, for example, Australia, 
Europe and India, as well as in Thalland, and from market intelligence and 
other sources in the UK and elsewhere. The amount of information obtained 
and its direct relevance vary across opportunities, and quite clu.rly it would be 
inappropriate to include this material in the main body of the opportunity 
studies texts. However, much of this material could be of direct and 
fundamental interest to potential investors. For this reason, the material is 
included in a series of Annexes to the Main Volume. The material is taken 
from a variety of published sources, and is meant to be a collation and 
summary of relevant information rather than a representation of any new 
work. 

These Annexes are prepared on an opportunity-by-opportunity baliis in the 
form of •Potential Investment Opportunity Packs (PIOPs)'. The Annexes 
include all the available supporting material upon which the opportunity study 
was developed, preceded by tt.~ text of the individual opportunity study itself. 
but with the names of any identified potential investors omitted. The intention 
is that UNIDO may wish to use this material for promoting the opportunities 
in discussions in a confidential manner with a range of interested investors. 
The PIOP Annexes include more detailed papers on marketing aspects where 
these are available. Annexes are therefore presented in the nanne of working 
papers and technical background material. 

As well as these PIOPs, other Annexes contain supporting material for the 
opportunity studies generally. These include macroeconomic and regional data 
for Thailand and Lao, the tariff schedule and trade agreements between 
Thailand and Lao signed in 1991, and details of all the products and processes 
considered at the start of the project fieldwork. They also include various 
background papers prepared in the course of the study on the general 
circumstances of Thai and Lao agroindustrial development (including product 
marketing), on resource and demand considerations in Northeast Thailand, on 
demand in Thailand generally, and on the lessons of entrepreneurial 
experience, plus fruit processing technology and the packaging of fresh fruit 
and vegetables. 
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3. De Format for Opportaity Studies 

The format for UNIOO opponunity studies is governed by that descn"bed in 
the UNIOO publication ID/206 which bas already been mentioned. To the 
extent possible, the Consult211t bas followed this format, deviating from it only 
where data were unava11able, or where repetition (cg of national statistics and 
economic data) in every study would be inappropriate. 

An opponunity study is conducted during the pre-investment phase of the 
project development cycle. In many developing countries the private busin~ 
sector is still sufficiently weak for the public sector to need to adopt a role of 
providing assistance and encou~ement to private investors in investment 
management. Even where the private sector is quite active ( eg Thailand), the 
mere publication of a list of opponunities will not be sufficient to encourage 
investment, both more detailed study and further public sector action will be 
required. 

In this context, the purpose of an opponunity study is to identify investment 
opportunities or project ideas which will be subject to further more detailed 
scrutiny at a later date. The desired outcome of an opponunity ~tudy is a 
quick and inexpensive determination of the salient facts of an investment 
possibility. As regards specific project opportunity studies, these may be 
defined as the transformation of project ideas into broad investment 
propositions in need of further study. 

The conduct of an opportunity study should involve, inter alia, the analysis of 
the natural resource base and agricultural pattern that serve as inputs to 
agroindustry, the demand for finished products (and national import 
substitution/export earnings/balance of payments considerations), comparison 
with similar industries in similarly developed countries, investigation of 
possibilities for diversification and the realisation of economics of scale, 
together with an understanding of the general investment climate and policy 
framework. 

The material on which an opportunity study is based is ~ntially secondary. 
Data from similar countries, regions, enterprises etc should be used to form 
the basis of the study, rather than involving the collection of original data 
(through surveys, studies etc). Consequently, all the data in both this Main 
Vc!,1me and the Annexes derive from the Consultant's earlier work or are 
gleaned from other sources. 
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In terms of the range of posgble opponunity studies wh.icb UNIOO defines. 
the rurrent project is a mixture of a general area opportunity study and a 
group of specific project opportunity studies. The general study is an area 
opportunity study in that it is concerned with opportunities in a specific 
geographical location (ie the Mekong Basin in Thailand and Lao).. but bas also 
involved the preparation or specific project opportunity studies following the 
identification of, and agreement upon, those products and processes the 
Consultant would study. 

Thus the Consultant's task was, firstly, to build upon the earlier 1987 /88 
evaluation work and review the opportunities now existing in the Mekong 
Basin, and secondly, following the Review Meetings in Bangkok and Vientiane, 
to pursue a set of specific project opponunity studies. 

In practical terms, one result of trying to combine the two tasks has been that 
some specific project opportunities agreed to be investigated in the first stage 
of fieldwork have been discovered to have major problems connected with 
them. In the case of the production of MDF from bagasse in Northeast 
Thailand for example, it has emerged that the current agroindustrial 
technology is by no means well-developed (the onJy manufacturer is still very 
much on his own learning curve). 

Notwithstanding this, the opportunity has been written up as fully as possible 
and outlines the conditions which would be required to make it viable. In this 
case it has been impossible to stick to the standard format. On the other 
hand, it is the case that one opportunity (seedlac production) not agreed upon 
at the end of the first stage has since been included as a specific project study 
on the bas1:; of subsequent information. 

The cor~ of this Main Volume is therefore the eight opportunity studies 
covered in Part C, Section 11. There are four specific project opportunities for 
Thailand (MDF, dairying, the production of straw mushrooms, and the 
development of a model fruit and vegetable canning operation), three for Lao 
(ca~hew n~t processing, sugar frolTi cane in Savannakhet, and coffee grading in 
Palcxong), plus the seedlac opportunity which exists (in slightly different form) 
in both countries. 

The financial and economic analysis of each of the projects is summarised in 
the UNIDO format in a LOTIJS 123 (Version 2.2) table at the end of the text. 
From these tables it is possible to see how the assumptioras described in the 
text are turned into formulae in the spreadsheet. 
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Before presenting the opportunities themselves it is useful to consider the 
macroeconomic and agroindustrial environments in both countries. 
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PARTB: raE INVFSl'MENT ENVIRONMENT 

Thailand: Sa•••ry or Macruemaomic Omuastuces 

lbailand's recent macroeconomic pcdormance has been impressive by any 
standards. Recent reports by major institutions such as the World Bank, Asian 
Development Bank. and major journalistic sources (the 'Economist". Financial 
Times etc) routinely refer to Thailand as being poised to join the Asian 
'figers'. and thereby acquire the status of Newly lndustria!iscd Countries 
(NIC). 

Recent real Gross National Product (GNP) growth is summarised below: 

Year % Real GNP Growth 

1986 2.6 

1987 7.7 

1988 11.4 

1989 10.5 

1990 8.5 

Source: National Economic and Social 
Development Board (NESDB) 

These growth rates have been achieved despite serious infrastructural 
problems, decreases in remittances from overseas and a decline in tourism 
earnings. According to estimates made by NESDB, it is expected that 
Thailand's per capita GNP will have trebled by the late 1990's (for more 
detailed information see Annex 10. If these predictions prove accurate, 
Thailand will have broken away from the pack of other countries (cg, 
Malaysia, Indonesia) chasing NIC status. 
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However. the simple macroeconomic indicator of GNP growth masks major 
structural changes which have been occurring in the 1bai economy. Fuelled 
largely (but by no means entirely) by an influx of foreign investment (from 
Japan. US and Europe). rmnufacturing industry has shot pas: Thailand's 
agricultural base and now accounts for over a quarter of GNP. Recent real 
growth rates for the agriculture and manufacturing sectors arc shown below. 

Agriculture Manufacturing 
% % 

Year Real Growth Real Growth 

1986 0.4 10.8 

1987 -03 13.3 

1988 102 16.5 

1989 6.7 152 

1990 -1.8 13.6 

Source: National Economic and Social 
Development Board (NESDB) 

Although the relative growth rates of the two subscctors arc suggestive of a 
classical process of structural transformation taking place, in Thailand's case it 
is arguable that the very rapid pace of manufacturing and industrial growth 
itself has led to some specific problems which may actually inhibit growth in 
the future. Emerging inflationary pressures, worsening infrastructural problems 
(eg Bangkok's traffic and telephones), environmental damage \especially in the 
forests and on parts of the coastline) and (perhaps most importantly of all) 
uneven development are all encouraging the Royal Thai Government (RTG) 
to pursue more 'sustainable' rates of economic growth. 

The unevenness of development is perhaps more striking in Thailand than ::tny 
other large economy; the value of production, wage and savings rates and all 
social indicators of welfare (cg dvctors per thousand of population) all vary 
greatly by region, with the disparity between Bangkok and the Northeast, in 
which most of the Mekong Basin is located, being most obvious. 
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Over 60% of Thai workers are dassified as farmers, and they are seeing their 
relative share of national income dedinc. It is also arguable that the rapid 
growth in manufacturing bas outpaced the ability of agriculture to keep up 
with the needs of agroindustry. This will be disal~ in more detail below. 
The Seventh Five Year Plan therefore stresses more cautiol!S economic 
growth. and places greater emphasis on even and equitable growth; this means 
creating wealth outside the Bangkok region and the Central Plaim, and 
creating jobs both in industry and agriculture. The plan sets a real growth rate 
for agriculture of 3% pa. 

Expons have been the driving force behind Thailand's rapid expansion, 
growing at an average of more than 20% pa in the last 4 years. and touching 
28% last year. But export growth is now slowing (perhaps to 17% in 1991), 
with a weaker US economy and other contnbutory factors. Imports of capital 
goods and raw materials (including oil) needed by Thai industry arc still rising 
however. This, ccuplcd with an increasing Thai taste for imports and 
reduction in tourism earnings and remittances means that the balance of trade 
bas steadily been worsening. Import, export and balance of trade figures (in 
Billions of Baht) for the last few years are shown below. 

Trade 
Year Exports Imports Balance 

----- --
1986 233 241 -8 

1987 299 334 -35 

1988 403 513 -110 

1989 516 662 -146 

1990 589 852 -263 

---·----------------------------------------------------
Source: National Economic and Social 
Development Board (NESDB) 

While the balance of payments may be a worrying feature in the short-term, 
Thailand has large foreign exchange reserves (about 6 months imports 
coverage) and a relatively modest foreign debt (some USS 20 billion). 
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As regards the general investment climate, Thailand remains an attractive 1 proposition. The gradual reduction of impon tariffs. financial hl>eralisation -
including the recent abolition of exchange controls - and the RTG's 
determination to mobilise private capital to help solve some of the worst of the I country's infrastructural problems. all suggest that foreign fixed investment will 
continue to grow. 

I 
' ; 

It must be expected, however, t..'1at both foreign and domestic investment will 
increasingly be 'directed and encouraged' towards hitherto neglected areas. A I range of tax breaks and incentives are already in place (implemented by 
agencies such as the Board of Investment - Bol), and attempts to disperse the 
industrial base through graduated zoning incentives are also being been I pursued. So far, these have had only limited impact. but are likely to be an 
increasingly imponant feature of the future investment pattern. In the context 

- of identifying investment opportunities in agroindustry in the Mekong Basin I 
area therefore, the present study is particularly timely in that it addresses the 
problems of bod uneven development and the need to match the growth in 
agroindustrial processing to the ability of the agricultural sector to supply raw I 
materials. 
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S. Thailand: Summary of Agroindustrial Circumstances 

Within the framework of The Hand's overall macroeconomic performance just 
descnl>ed. the experience of 3JfOindustry has been mixed (see Annex 11). It 
has been at the interface of a n.pidly increasing scale of manufacturing activity 
and a (relatively) stagnant agri<:ultural sector. Whether a narrow (food, 
beverages and tobacco) definition or a broad definition (these, plus leather, 
wood, furniture, rubber and paper) is used. agroindustry has grown at rates less 
than those for industry generally (probably by about 5 percentage points on 
average) throughout the last decade. Furthermore, the rates of growth in 
export-oriented markets have fluctuated tremendously between years. 

Agroindustry has its problems in Thailand. just as in other countries. Problems 
in managing raw material supply from a primarily smallholder base in terms of 
harvesting/timing. quantity and quality are the most obvious. The scale of 
these problems in Thailand generally and in the Northeast in particular is 
large, however. Despite a good road infrastructure, large-scale private sector 
agricultural extension activities, and contracts between well-managed factories 
and farmers, supply of produce is by no means guaranteed. The Thai farmer is 
famous both for his price-responsiveness ~::d a relatively casual approach to 
contractual arrangements. This can f lace agroindustrial installations in 
something of a risky position. One visit by the Study Team to a major ca1ning 
installation at Si Chiang Mai, for example, gleaned the information that k\rries 
travelled up to 400 km to collect tomatoes, and even then the plant was 
operating at something less than 50% capacity. 

Part of the problem with agroindustry is due to the relatively low level of 
support given to agriculture by RTG. Largely because Thailand has always 
both fed itself and exported staple crops (especially rice, cassava), small 
farmers have been left to their own devices. The mechanisms for the delivery 
of agricultural produce for export work well, despite a negative effective rate 
of protection (ERP) for rice and only modest positive rates for most other 
crops. This 'hands off approach works less well when encouraging the 
promotion of non-traditional crops for non-traditional purposes. 
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Agroindustry in Thailand is also affected by weaknesses in coordination 
between the various agencies involved in its support, by a lack of information 
regarding appropriate pr~ing technology, by poor research and 
development support, by poor support from the packaging industry, and by the 
need to meef very stringent stanlfards in export markets (this latter is often 
unrealised by investors until too late). Despite lbailand's apparent 
sophistication in many areas. access to information is fairly limited 
Discussions held with the Study Team at both the Federation of Thai Industry 
in Bangkok and the Khon Kaen Chamber of Commerce confirmed the 
impression that the general level of knowledge about food processing was not 
high (despite some of L~e work done by the Thai Scientific a."ld Technical 
Research Institute at Kasetsart). It should be noted that all these problems 
exist despite no shortage of capital in both the public and private sector to 
address them. 

These problems are compounded by other factors for agroindustries in the 
Northeast of the country (see Annexes 12, 13 and 20). In general, those 
entrepreneurs who have gone into agroindustry have done so very much on 
their own, on a 'copycat/me-too' basis. The result has often been the use of 
inappropriate technology, the wrong scale of development being attempted 
(invariably too large), disillusionment with the performance of farmers, and 
poor quality output which is unsuitable for export. 

Despite the historical problems associated with agroindustrial development, the 
RTG is keen to promote agroindustry. The Sixth National Development Plan 
(1987-91) placed considerable emphasis on agroindustry as a sector for 
absorbing resources left unused as a result of the weakening situation of 
traditional agricultural products - the possible bleak future for cassava 
highlights this possiL;lity. Agroindustrial activities (and especially installations 
located in rural areas) are seen by RTG as a way of alleviating such diverse 
problems as unemployment, regional imbalances and balance of payments 
problems throligh both exports and import substitution. Furthermore, small 
and medium-scale enterprises in mral areas are thought to !lot only generate 
employment, but also to encourage price stabi!ity, a greater range of crops to 
be grown and thus reduce the seasonality of farmers' incomes. In addition 
such enterprises should raise farmers' productivity, and raise the level of value
added in the country in general and in rural areas in particular. In general 
they should provide more links between agriculture and industry and 
strengthen the base of the rural economy. The Seventh Five Year Plan 
emphasises labour-intense modes of production where economically viable. 
The plan also formally introduces the 4-party approach to rural and 
agricultural development, whereby the private sector is to play the role of 
implementor /manager with RTG acting as facilitator. 
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Agroindustry is in a very positive situation regarding the future demand for its 
products. Apan from pineapples, frozen shrimp and canned tuna, Thailand 
produces only a fraction of the world·s imports of processed foods and so the 
scope for the export of any graded quality food product must be large, 
especially for the growing markets of east Asia. The demand for banana, 
mango and papaya products in these markets is growing at over 10% pa for 
example. On the domestic market, the income elasticity of demand for nearly 
all processed food products is positive, if not greater than unity in most cases. 
Overall. the analysis suggests that agroindustry should have a rosy future, if 
some of the lessons of the past can be learnt. 

Many of the hardest lessons concerning agroindustry have been learnt in the 
Nortt ::ast region. Investments have frequently been characterised by all the 
problems listed above, and have been compounded by distance to markets for 
finished products (Bangkok or further), a lack of trained staff to work in 
factories, difficulties in retaining management in rural areas, and (often) a 
poor resource base on which farmers are encouraged to move away from 
traditional crops. 

The situation of Universe Foods in Roi Et Changwat is a case in point; 
originally established as a multipurpose cannery, the only crop it could ever 
buy was tomatoes, and not sufficient of these to warrant its staying open. 
Furthermore, the factory, in asking farmers to grow dry season crops, was 
competing with the traditional migration patterns of farmers - the only 
produce it managed to buy was from women whose husbands had migrated 
after the rice harvest. Much of the produce came from very dry areas (eg 
Tung Kula Ronghai), and the resultant low yields and poor quality depressed 
the farmers' projected earnings. 

The difficulties in establishing agroindustries appear to increase with the 
distance from Bangkok and with the proximity to the Mekong River. The map 
overleaf shows the extent of fruit and vegetable processing, dairying and the 
location of sugar mills (all in terms of instaJl~d capacity) on a Changwat basis 
throughout the Northeast. It can be seen that the southern and easternmost 
Changwats have almost no processing facilities for these industries. 

Overall, it appears that there is an increasing understanding within the public 
sector of the potential for agroindustry in Thailand, and it must also be 
assumed that the private sector (at least as far as the Northeast is concerned) 
is learning by experience. 
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FIGURE: LOCATION AND CAFACJTY OF CANNED FRUIT AND VEGETABLE. 
MILK INDUSTRIES AND SUGAR MIUS. 

NORTHEASTERN THAILAND 1991 
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6. Lao: Summary of Macroeconomic Circumstances 

It is hard to imagine a greater contrast between two economics of 
neighbouring countries than that between Thailand and Lao. The Thai 
economy is characterised by its dynamism, diversity and private sector activity. 
By contrast, Lao is emerging from decades of state control, is still dominated 
by subsistence agriculture and has a very low rate of growth (see Annex XXX). 
Lao also suffers from landlockedness, has only a very small population (around 
4 million) and fragmented internal market, and is obviously a 'late developer' 
even by southeast Asian standards. Most of the things it might produce either 
for internal consumption or export are already being produced by Thailand, 
and most of its exports leave via one form or other of the Thai infrastructure. 

When the Communist Party of the Lao PDR (the Pathet Lao) came to power 
in 1975 they embarked on a closed economic policy. The result was more than 
10 years of stagnation until a policy reversal in the mid-1980s took place. This 
policy reversal was the announcement of the introduction of the New 
Economic Mechanism (NEM), and has largely guided the development of the 
Lao economy in the last few years through a set of further announcements and 
decrees. 

Prior to the NEM the state controlled all aspects of the economy through both 
the formal public sector Government of Lao (GOL) Ministries and also 
through hundreds of state owned enterprises (SOE). This resulted in very low 
levels of growth across the economy generally. At this point it should be 
mentioned that measuring growth, or any other economic indicator in Lao is 
fraught with difficulties. Not only are statistics at the macroeconomic level 
somewhat doubtful, analysis of profitability at the enterprise level is virtually 
impossible. At the macroeceonomic levei prior to the Second Five Year Plan 
(1%6-90) national accounts were based on the Material Produce System 
(MPS) and excluded items such as depreciation and services; all estimates have 
now had to be reworked as far as possible along the UN System of National 
Accounts (SNA). Furthermore, because of the lack of internal accounting at 
the enterprise level - one state owned enterprise receives inputs 'cost free' 
from another and is directed to produce outputs for use or disposal elsewhere 
- almost no records of operating costs or profitability, value-added or 
employment were kept; thus it is almost imposs~ble to measure real costs of 
production of most items. 
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- It is generally accepted within Lao that the state involvement in the economy 
bas not worked. largely due to the poor management performance of the 

I SOEs. According to the General Scactary and Prime Minister Pbomvihanc 
(1986) 

• ... the organizational and managerial standard of state enterprises is I 
still very low. A correct economic accounting would show that almost 
all of our state enterprises, especially those in the production branches, I arc in a situation of financial deficit.' 

The performance of the SOEs was largely responsible for the low rates of I 
growth achieved in the First and Second Five Year Plan periods. The annual 
growth rates. planned and actual, for the Second Five Year Plan arc co~npared I with expectations for the (indicative rather than controlled) Third Plan period 
below. 

- I 
2nd 5YP 3rd 5YP I Plan Actual Planned 

. Agriculture 9.8 3.4 5.1 I 
Industry 13.6 7.7 9.6 
Transport 113 15.2 11.1 I \ Construction 12.6 8.6 11.1 
Commerce 7.7 6.5 6.1 
Services 7.1 7.8 I 

\\' Lao Economy 10.4 5.06 6.9 
'~ I -----------------------------------------------------

~ ... Source: Consultants' findings I 
Since the introduction of the NEM in 1986 a number of features of the Lao I 
economy are discernible. Within agriculture, droughts in 1987 and 1988 make 
the picture complicated, but it appears that in subsequent years the production I of paddy has risen markedly. The growing service sector has absorbed many of 
the 20% of the civil service who were made redundant. The value of the Kip 
has been allowed to find its own level, GOL monetary policy has been I prudent, and the ability of the GOL to mobilise tax revenues has increased. 
Actual annual growth rates of real GNP have been estimated for the period as 
follows: I 

17 I 
~ 

, ,c• .. 
t , 



.. 
~------· 

I 
I 
I 
I 

- I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
T 

---·- -
. - ---- ~ 

Actual Annual Growth Rates of Real GNP 

Year Real GNP Growth(%) 

87 -5.9 

88 2.4 

89 8.9 

90 8.4 

Source: Consultants' findings 

On the negative side, however, macroeconomic imbalances have persisted with 
the current account deficit increasing, an expansion of the budget deficit, the 
rate of inflation has increased, and savings have only risen very marginally in 
response to financial deregulation. 

Although it is certainly the case that the GOL are pursuing a rapid 
implementation of the reform programme and are seeking both credibility and 
sustainability for the programme in an attempt to reduce uncertainty, there is 
little doubt that this implementation has come up against major rigidities and 
bottlenecks within the economy. The effects of these bottlenecks manifest 
themselves in the continuing preponderance of imports over exports, and the 
resultant accumulation of external debt, and the payment of interest and 
principal amounts of foreign debt by foreign exchange transfers for 
development projects. It is hopefully the case that the accumulation of this 
debt at leac;t partly reflects the imports of capital equipment which will be used 
to build up (especially resource-based) industries in the future. 

Despite these problems, the outlook for the Lao economy looks brighter than 
for many years. The investment climate has improved markedly since the 
promulgation of the Foreign Investment Law in 1989, with its associated 
procedures and tax implications for investing through the various (three) 
approved forms. The GOL has also allowed privatisation through acquisition 
of SOEs by domestic and foreign investors, in a general ideology of 
'perestroika'. These reforms are receiving support from a number of 
multilateral and bilateral agencies through a range of projects (UN foreign 
investment project, World Bank credit line etc), currently being implemented. 
Overseas conferences, publicity in journal articles and travels by Lao Ministers 
are all helping to spread the knowledge of these changes. 
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These reforms arc undoubtedly attracting some foreign investors, as the 
following data for the period September 1988 to March 1991 show: 

Approved Foreign Investment, by Type 

Type Number 

Contract 11 

Joint ventures 63 

Foreign-owned 42 

Total 116 
---

Source: Consultants' findings 

(Sn·) 
Proposed vcJuc 

23.9 

43.5 

90.1 

157.5 

Despite these improvements, doubts about the current process remain, both 
from an investor's and from the GOL points of view. On the investor's side 
(and largely because of the novelty of the process) some features of the New 
Economic Mechanism and investing under it are unclear; for example, the 
concept of limited liability does not appear to exist under domestic enterprise 
law, and no new legislation nor case law yet exists to clarify the situation. 
Similarly, most 'privatisation' to date has involved the second best solution of 
rental agreements rather than outright sale and transfer of ownership. On the 
GOL side, the logic of offering SOEs for privatisation must imply that the 
most efficient (or potentially efficient) SOEs will be sold off, leaving GOL to 
deal with the lame ducks and continuing losses . 
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7. Lao: Summsry or Agroindustrial Cimamstances 

Lao agroindustrial circumstances are set within the context of the 
lll2croeconomy just dcscnl>ed (see Ar.nex 17). All the problems regarding the 
quality of management. record-keeping. quality of output, etc apply to SO& in 
agroindustry just as much, if not more, as to other sectors. Agroindustry is 
conspicuous by its absence from the list of approved foreign investments which 
have gone ahead. 

The agroindustrial subsector as a whole is therefore extremely unde"eloped; 
the only non-wood agri-based manufactured products being produced are 
animal feed, edible oil, noodles, roasted coffee, beer, cigarettes and soft drinks. 
(This of course excludes rice milling. basic primary processing such as tanning. 
and other cottage industries). No sugar cane is presently being milled, though 
the new Pak Sap mini mill should begin operations early in 1992. Processing 
and production of these items for both domestic consumption and for export 
has to compete with products from elsewhere. Primarily, this means Thailand 
for the widest range of goods, but Vietnam and China also produce many 
items (cg sugar, cigarettes) for which there is a strong demand in Lao. 

Production in volume terms of many agroindustrial commodities fluctuates 
wildly year to year, as the very basic example of animal feed shows. 

Year 

Animal feed 
('000 ton) 

85 86 87 88 89 90 

3.7 5.6 6.8 1.9 3.8 2.5 

Source: Consultants' findings 

Lao agroindustry suffers from a very poor physical infrastructure for moving 
agricultural produce or finished commodities around the country, has to deal 
with an undeveloped service sector (for banking, insurance, communications 
etc), suffers from a lack of both human/technical and financial resources, and 
has to overcome a sense of dependence and lack of confidence when dealing 
with potential foreign investors. This last point has meant that most 
agroindustrial installations within Lao have been installed by foreign 
governments with Lao acquiescence, but without much Lao enthusiasm or 
participation. 
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Despite the rurrent problems, the potential for agroindustty in Lao is bright, 
just as it is for the rest of the economy. Lao is rich in agrirultural resources 
(land. water, forest reserves etc), and its farmers have a tradition of bard work 
and responsiveness to the right cirrumstances similar to their neighbours in 
Isam. (Indeed. it is arguable that Lao today is not much different to Isam 40 
years ago). 'These primary resources are found within a range of climatic 
zones. producing a range of crops suitable for agroindusti ial processing. 
ranging from coffee on the Bolovens Plateau to horticultural produce in the 
north of the country (Luang Prabang, Plain of Jars etc). Parts of the country 
(and the south in partirular) are well-placed for trade within the region, and 
any reasonable (in terms of quality and price) agroindustrial products should 
have ready access to markets. 

As a starting point for agroindustrial developments, it should be noted that 
many of the most costly parts of investment in poultry, swine farms, dairy 
operations, feed milling, sugar refining and other agroindustrial ventures are 
already in place - usually as a result of the foreign assistance referred to 
above. Although some would undoubtedly require replacement, much of this 
capacity could be refurbished. Lao agroindustry also has a major human 
resource in the thousands of its people who have studied agrirulture and 
business in Australia, the US, Europe and Cuba, and who are now to be found 
working in the service sectors in urban areas. In the right circumstances these 
specific skills could be mobilised. 
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8. Thailand - Lao: Trade and ln"VeStment Relatioas 

Trade and investment relations between Thailand and Lao are imponant in 
affecting agroindustrial development in both countries (though nec.cssarily 
more so for smaller Lao) for many reasons. As regards trade between the two 
countries, for exampl~ tariff rates on Lao goods going into Thailand largely 
determine the extent of Lao's export market for those goods it can produce, 
and, conversely, tariff rates on Thai goods going into Lao help determine the 
extent of protection which is given to the relatively small Lao industrial sector. 
Further, many Lao exports to third countries arc exported via Bangkok or 
other Thai ports and must therefore travel d1rough lbailand. 

Official Thai exports to Lao mainly comprise motorcycles, fans and other 
electrical goods, and chemical products, although wheat products, milk and 
cream, cane sugar and rice also figure prominently in the statistics. 
Unofficially, the importation of food and consumer items across the highly 
permeable border is on a very large scale, and this is tacitly allowed by both 
governments. This has a direct effect on Lao agroindustry. 

The case of cane sugar is a case in point. In order for a Lao sugar industry to 
compete with the imported (either officially or unofficially) Thai product it 
must either 

produce at a lower than border price (unlikely in view of the 
efficiency of the Thai sugar industry), or 

produce sugar of a different/lower quality and aim for different 
market by selling at a lower price, or 

ask the GOL to impose a tariff on imports of sugar, and adequately 
police the Mekong border. 

This situation applies to most Lao agroindustries not based on direct resource 
extraction, where it is usually the case that the Thai producers are already 
reaping such economies of scale in producing for the Thai domestic market 
and/or export that it is very difficult for the Lao to compete. 
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On the other hand, some measure of suppon to the development .:>f 
agroindustry in Lao is now being given by Thailand in the form of preferential 
tariff rates for the imponation of goods originating in Lao. The 1991 Trade 
Agreement between Thalland and Lao abolished or reduced tariffs on a range 
of (mainly agricultural) products, including garlic, cashew, c:ardamons and 
coffee (sec Annex 18). This was introduced at the request of Lao, and there is 
hope that the relatively small range of items will be extended in the future. It 
is also the case that Thailand in general turns a blind eye to the use of Lao 
produce for processing in Isam. Several factories near the Mekong River in 
Thailand claim to access Lao agricultural produce, and the 1bai authorities 
have so far made little attempt to restrict this development. 

As regards the cxpon of Lao produce via Thailand, it used to be the case that 
all exports were required to travel by the Express Transpon Organization 
(ETO) - a state-owned enterprise run by the Ministry of Communications. 
Lao exports were subject to delays, high transaction costs and uncertainty of 
delivery. Transpon costs used to be nearly three time those for Thai goods on 
a similar routing. Since 1991, however, the RTG lifted this requirement, and 
now private transponers are operating, most notably a Thai-Lao joint venture 
called 'T.L Enterprises'. 

In some measure as regards trade it therefore appears that Lao's situation is 
improving. although it is still necessarily greatly disadvantaged vis-a-vis 
Thailand by both its size and location. 

Investment in each other's economy is largely one-way traffic, with Thai 
investors being keen to exploit Lao's natural resources. Of all formally
approved investments in Lao in the last two and a half years the fa··gest 
outside the transport sector have been in petroleum and mining. In the same 
period, Thailand made the greatest number of fo-:-rnal investments in Lao (57 
approvals), worth a total of $34.1 million. This was the largest value of 
investments with the exception of those made by the USA. 
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The fact remains. however, that most Thai investment is essentially short-term 
and based on the extraction of natural resources notably timber, but also 
minerals. Investments in costly, complicated and long-term agroindustrial 
ventures seem a long way off. The situation may be changing somewhat, 
however, because of two factors. First is the present ban on logging 
announced this year, in order for the GOL to take stock of the situation and 
conduct a forest inventory of the country. Second is simply the increasing 
believability of the GOL's intentions. manifest through increasing numbers of 
reforms in the banking and monetary systems. Also, the differential tax rates 
applied to investments in different sectors should encourage investments in 
agriculture and processing and away from house construction, services and 
forestry. 
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PART C: 111E OPPORTUNI1Y STUDIES 

I 
I 

'· 
1be Screening or Opportunities: Methodology 

I 
It has already been mentioned that the first part of the current project 
involved the review of those areas of opportunity identified during the 1987 /88 I 
evaluation study. The Consultant's first task was therefore to re-examine those 
and other areas with a view to establishing appropriate products and processes 

for further analysis. I 

- The screening methodology adopted was based on the Consultant's experience I 
with a similar exercise in Indonesia, and involved a three stage process. This 
process comprised (firstly) an inventory of natural resource endowments, in I combination (secondly) with an assessment of human, technical and financial 
resources in each country in the determination of which products and processes 
might (thirdly) be expected ultimately to be able to achieve a competitive I 

,· 
advantage in domestic or export markets. 

' 
Thus, with reference to specific opportunities, the process was as follows I 

identification of natural factors of endowment I ., technical and economic examination of possibilities to make use of 

'~ those factors I 
~ 

subjection of the most hopeful opportunities to further more 

... detailed study. I 
The first two stages were completed at the time of the two Review meetings in I 
Bangkok and Vientiane, the last stage is essentially the current work on the 
identified opportunities, plus any further work which is done subsequently (ie 
feasibility studies etc) in the project pre-investment phase. I 

I 
I 
~ 
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The full range of projects suggested to and considered by the Consultant prior 
to the selection of the opportunities identified in this Report are listed in 
Annex 23. It is necessary at this point, however, to make some comments on 
the reasons for the omission of opportunities identified in the 1987 /88 work. 
In the case of cassava processing it was felt that there was adequate installed 
capacity in Thailand for starch production in relation to supplies; that there 
were doubts about long-term EC policy towards the Tapioca Agreement, and 
that the technology for the production of modified starches (while theoretically 
available) was likely to remain confidential, and that the technology for 
fermentation products (ethanol etc) was still experimental. 

As regards the production of edible oils, it was argued that rice bran was being 
almost fully utilised already, to the extent possible, and limited by collection 
constraints, and that the production of soya bean etc was unlikely to rise much 
in the future. Already, Thailand is importing vegetable proteins, and, although 
cotton was considered as a source of oil, it was argued that the production 
constraints would be such that agroindustries would not be likely to be able to 
overcome them. 

Similar arguments were advanced for the original areas of opportunity 
identified for Lao, and in the absence of data it was decided to attempt 
opportunity studies for. products about which reasonable data could be found. 
In practical terms for Lao, this meant the inciusion of the production of sugar 
from cane (which had been identified in the earlier work), as well as the 
improvement of coffee grading and packaging in Pakxong and cashew nut 
processing near Vientiane (neither identified in the original work). 
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10. Data Considerations 

Before proceeding with the opportunity studies themselves scme comment on 
the nature of the data on which they are based is appropriate. 

Firstly, the Consultant had substantial difficulty in getting reliable technical 
and cost data from private sector enterprises in Thailand. The private sector 
in the areas of opportunity which were studied are most reluctant 
(unsurprisingly) to diwlge information about their processes and costs. This 
was most marked in the case of MDF; the only producer of MDF from 
bagasse in Thailand (Khon Kaen Wood) had developed his own methodology 
over a period of several years by adapting equipment designed for other 
purposes. He was most reluctant to discuss the process or to consider its 
replicability at other sugar mills in Northeast Thailand under anythin~ except 
some form of licensing arrangement. Even with the assistance of the regional 
Ministry of Industry office no information could be gleaned, beyond the names 
of some of the equipment suppliers. Similarly, in the case of most fruit and 
vegetable processing installations, it is the case that individual entrepreneurs 
have put together combinations of machinery on an ad hoc basis, and little in 
the way of 'turnkey' projects exist. Also, and surprisingly for a country of 
Thailand's apparent sophistication, little in the way of manufacturing 
equipment information was available in-country. Most manufacturers 
eventually contacted had regi->nal representation in Singapore, rather than 
Bangkok, or were found in Europe or Australia. 

Any reference to specific producers does not imply endorsement of products by 
either consultants or United Nations Industrial Development Organization. 

The data situation was not helped by a paucity of information available at the 
Mol in TI1ailand. Statistics on industrial installations are collected primarily 
on a provincial basis, and little aggregation appears to be done in Bangkok. 
The production of the map showing fruit and vegetable, dairying and sugar 
installations in Isam in Part B, for example, was compiled by the Consultant 
due to the absence of such collated data in Bangkok. 
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In Lao the problems were more severe, but for different reasons. Whilst GOL 

I officials were unfailingly helpful, almost no data exists about operating costs of 
state enterprises due to the particular planning process which ha~ been 
followed in Lao for many yeai~. The Consultant's repeated visits to both GOL 

I offices and agroindustrial plants yielded very little in the way of hard 
information. This is a well-documentf'-:1 phenomena in many reports 
concerning Lao. 

I 
The result of the above situation is that recourse has been made to equipment 

I and other suppliers, and efforts made to draw on experience trom other 
countries. It is felt that this situation, whilst not typical of most opportunity 

I 
studies, has merit in that much material should be available for potential 
investors and should facilitate any further investment ~·ork. 
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Part D: Leaming from Success, and The Way Ahead 

This section of the Main Report considers the implications of recent experience in 
the investment environment in agroindustry in the Mekong Basin, and discuses what 
lessons this offers for future investment success. It draws heavily on the experience of 
fruit and vegetable investment in Chiang Mai. It then considers how best to take the 
work of the current project forward. given these circumstances. 

The lessons of Experience 

Private investment is not always 'planned'; intuition, status and opportunism often 
play a part. As a result, the success rate - even amongst the more systematic investors 
- is not high, with failures probably outnumbering successes (though it is only the 
latter that get publicity), and both are outnumbered by enterprises that survive but 
make only a modest profit. 

In the case of agroindustry the success rate of most enterprises is probably below 
average because of the above- average supply side risks, the false assumption that 
value-added processing is intrinsically profitable, the above-average element of status 
seeking (local boy returns to his roots to demJnstrate his entrepreneurial success), 
and pressures on local businessman by the local community to keep ex-farm profits in 
the locale. 

These and other less than rational behaviour patterns can not be legislated 
against(indeed their existence is proof of a vibrant economy) but - through the means 
of an opportunity study - ways can be found to direct would-be investors towards the 
better options, and to alert them as to the nature and extent of the risks involved. 
The opportunity study approach also gives the potential local investor valuable data 
and analysis to, hopefully, better excite the interest of a possible venture 'external' 
investor. 

In the case of Thailand, agroindustry is but one of many investment opportunities 
and, despite the generally positive short and long term market prospects, value added 
agricultural product processing does not attract keen interest. As such, there is a high 
incidence of irrational investment. This is most obvious in the 'me-too' spate of fruit 
and vegetable processing plants in Isam. 

In the case of Laos the overall lack of any significant industrial sector per se, plus the 
pre-occupation with short term returns on investment leaves agroindustry very much 
on the sidelines, especially as there are apparently much more attractive long term 
investment opportunities outside agriculture - forestry and mining for example. In 
addition, most private investment is externally sourced (albeit a significant proportion 
originating with individuals having Lao connections). The result is that personally 
motivated local investment is limi·ed, and naturally focuses upon urban not rural 
enterprises. 
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i ~ - 1be Chiang Mai Food Complex 

As an example of the pitfalls inherent in agroindustrial investment, and the lessons 
which can be learnt from them. the Chiang Mai Food Complex provides a good case 

I 
study. I • 
From the initial feasibility studies in 1972 through five years of oper-ation to its I winding up in 1978 the Chiang Mai Food Complex experienced a series of setbacks. 
Their implications, viewed with the advantage of hindsight, are worthy of careful 
consideration by would-be investors. I 
Principal causal factors contributing to problems were I 

inadequate and misleading feasibility studies on both the macro 

- and micro levels. I 
an uneven supply of raw material deficient in both quantity and 
quality I 
technical difficulties ·vith most of the varieties of fruit and 
vegetables grown;the result of inadequate research I 
land inferior in fertility and lacking sufficient water 

' I inexperienced extension workers with low motivation 

cumbersome administrative procedures I 
~' 
'~ 

suspicion of the company's motives and methods by 

I suppliers 

\ inexperienced, and, possibly, self seeking promoters 

I 
lack of skilled, experienced, easily, available factory workers 

Thai management staff too theoretical I 
remoteness and lack of total awareness on the part of foreign 

I managers 

conflicts and delays over the provision and quantity of working I capital. 

J 
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Although many of the problems described have a subjective element there is little 
doubt that this is especially so in the canning and freezing industries, which require a 
great deal of initial capital and where it is tempting to build a larger plant than 
current suppliers can support in order to benefit from economies of scale. The result 
is that the high break-even points are rarely reached and the diseconomies become 
very significant. Consequently initial investigations, in detai~ become vi~ and 
subsequent plans for the acquisition of raw materials become essential. A major 
defect in the initial feasibility studies was that, not only were they too general on the 
technical aspects but that they tended to ignore, almost completely, the social 
structures and attitudes of suppliers and factory workers. 

Other lessons from the Chiang Mai experience include the fact that canning factories 
established for the first time in traditional rural areas need to build up operations 
gradually, so that they can expand to meet supplies as they, grow rather than 
expecting raw materials to suddenly appear in the right quantity and quality. The 
relative success of tobacco factories, which although their process are simple, can in 
some measure be related to a slow modular build up. At the same time such an 
approach enables managers to observe the key elements in their environment, 
become sensitive to them and allows them time to correct their mistake before L'ley 
become too large. 

Similarly, a processing complex needs to be aware of its alien aspects, which are likely 
to be considerably more in evidence in under developed traditional rural areas than 
they would be in more sophisticated metropolitan environments such as Bangkok. For 
example, a system of written contracts and operational specifications were shown to 
be virtually worthless in dealing with farmer-suppliers in the Chiang Mai area. 

Again, a Western-type factory system per se is not easy for rural people to relate to. 
It tends to run counter to traditional approaches to work with its machine-paced 
systems, monetary incenti·:~s. ,:md factory discipline. Agricultural work tends to give 
even labourers an impor!ant autonomy in the way in which they do their jobs and to 
an extent the individual makes his own decisions about methods, rest pauses, work 
pace and so on. A factory takes much of this away. 

Money and the prospect of employment does not necessarily buy people who may 
well have equally important, to them at least, priorities. Even when the need for 
reorganisation to improve the company's profitability became obvious at Chiang Mai 
the emphasis was still placed on structures and money which, although important, still 
need cooperative attitudes from :;uppliers. 

Such undertakings need managers who are competent in more than the traditional 
techniques of factory operation. A realisation that what succeeds elsewhere will not 
necessarily bear fruit in Thailand is very necessary. 

More Government involvement on a continuous basis would contribute a great deal 
to the success of new undertakings - not only in tax concessions and subsidies but in 
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terms of low profile help with the development of the whole infrastructure of agents, 
fertilizers, seeds and particularly farmer confidence, so that this burden docs not rest 
entirely on entirely on the company. 

In addition to the production problems just descn"bed, a further level of difficulty and 
constraint has often been self-imposed by processors leading to manufacturing and 
marketing problems. Due to lack of technical expe~ or inadequate capital, some 
new processing operations have been established using old or low grade technology 
resulting in low productivity and poor quality finished products which have difficulty 
finding a profitable outlet in the market place. All of these have combined to make 
agro-industrial investment, and fruit and vegetable processing in particular, a highly 
risky venture. 

A new approach to investment in the fruit and vegetable canning indusny needs to be 
undertaken. But there are no easy answers and the single most important ingredient 
for success lies in entrepreneurial competence in the total range of activ!tics from 
production through processing to marketing. There needs to be a unique 
combination of technical and busine~ expertise :ind a high degree of integrity in 
securing producer confidence and loyalty. And overall, the processor needs to 
establish direct contractual relationships with farmers without the interference of 
disinterested middlemen. From one example, some of the ingredients for success can 
be identified, as exemplified by a very successful fruit and vegetable canning 
operation which was established three years age in Yasothon. This is an entirely 
Thai-owned operation but with a Taiwanese manager with twenty-one years 
experience in the industry in Thailand. Initial production was based on tomatoes, 
manJ!OCS, baby com and straw mushrooms and after three years the company is 
beginning to make a profit and is looking for new opportunities to expand into 
another operation. The secret of success is quite simple when taken in logical steps. 

Yasothon was not selected for any particular reason except the absence of other 
processing operations in the area to compete for supplies of raw materials. It was 
completely virgin territory but the downside of this situation was that only small 
quantities of fruit and vegetables were being produced at a subsistence level - there 
was no tradition of producing crops for sale. After deciding to establish the factory, 
the company arranged a large number of meetings in local villages with farmers to 
explain what was wanted and what the company would provide in the way of support 
and prices. As a result a number of farmers registered their interest and signed up. 

Raw material production and processing steadily increased, farmers were paid on 
time and after three years the company now has thirteen extension officers who 
provide farmers with seed and technical support. Collecting depots are sited 
strategically for each crop during the harvest period where raw materials are weighed 
and checked for quality. A bond of trust has been established between the processor 
and the farmers and the major problem now is to restrain farmers from trying to grow 
too much and getting into difficulties with quality control and harvesting. Over 1,000 
farmers are now signed up on direct contracts, there arc no middlemen, and new 
~armers arc joining on a regular basis. 
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However, it has to be admitted that there are still problems with some farmers who 
are unreliable but they are in a minority. There is also a relatively low 'conversion 
rate' among traditional rice farmers and the company has to travel up to 250km for 
supplies. although 60% is obtained from with an 15Ckm radius. 

But none of this would have been possible if the company management had not 
worked equally hard in the area of product marketing. This had to be developed 
from nothing by gradually building up contacts with Bangkok based expon houses and 
Taiwanese importers. The quantities of each product are not large by world 
standards and the company is able to fill gaps in the market place left by larger 
operations. The company is therefore able to manage the crucial match between 
fluctuating supply and demand so essential for the success of an agro-industrial 
enterprise. 

After due consideration of these many complex factors, the Consultant is of the 
opinion that a number of new fruit and vegetable canning units can be located in 
Isam subject to the suitability of land and rainfall, an adequate density of small 
farmers and the absence of competition. In other words, the opportunity is not 
location-specific but the following conditions are considered to be essential for 
success. 

The Criteria for Success 

These are, adequate finance to both establish the factory and buffer the low 
production cash flow during the first three years of operation until sufficient raw 
material is available to generate profitable operation, an ability to gain farmers' trust 
and provide an efficient extension service to supply planting material and technical 
inputs, an ability to organise collection and quality control of raw materials, the 
presence of sufficient technical expertise and finance to establish high-technology 
processing facilities in order to maximise productivity and finished product quality (it 
is just as expensive to produce finished products with a poor colour, flavour and 
presentation as it is to produce the best, but only the latter will enjoy strong market 
demand and secure the highest prices), an Uilderstanding of the market place and an 
ability to establish good trading relationships with traders to enable a good balance to 
be achieved between the supply of raw materials and the sale of finished products. 

Isam now offers many opportunities to enterprising entrepreneurs, with plenty of land 
and ample low cost labour relative to other areas in Thailand. For example, labour 
costs are in the region of at 100 - 200 per day in the central plains but the official 
rate in Isarn is cnly at 83 per day. In practice because many overseas workers have 
returned home following the Gulf War, actual rates can be as low as Rt 50 per day 
(as at November 1991). All that is needed is an intelligent and logical plan of 
developrrent and the acquisition of expertise or the ability to develop know-how in 
the areas listed above. Agroindustry is not the easiest path to riches and is not for 
amateurs as the learning curve is generally too long and expensive. 

Finally it should be mentioned that the foregoing opportunity exists equally well in 
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Lao as in Thailand, which has lower labour costs and abundant good land and 
rainfall. The major constraint could be shortage of labour and as a consequence both 
the location and crops will have to be carefully selected to take this into account. 
One entrepreneur has already been identified "'ho is investigating the possll>ility of 
setting up a canning operation in southern Lao. 

The Way Ahead 

This Volume of the Report has identified various possible investment opportunities 
for the Mekong Basin. In addition, various Annexes have proposed specific Technical 
Assistance inputs (eg for packaging support) or policy changes (eg in Thai-Lao Trade 
relations) for assisting in the further development of these possibilities. Central to the 
carrying forward of any of these proposals is a clear understanding of their 
implications on the part of the public sector and sufficient interest and commitment 
on the part of the private sector in both countries. For this reasons it is suggested 
most strongly by the Consultant that in order to proceeded meaningfully to further 
stages a Workshop should be held to discuss the investment possibilities in as well
structured a format as possible. 

Bearing in mind the nature of the Final Report Material, the participation of public 
sector staff from two countries plus private individuals, it is suggested that the 
Workshop take the form of short presentations of the opportunities by the 
Consultant's staff, followed by general discussion of each opportunity, and then 
working groups at a later time to discuss individual opportunities. The presentation of 
opportunities would include slides taken during fieldwork. It is suggested that each 
presentation might take 10-15 minutes, followed by 30 minutes for general discussion. 
Thus it would be feasible to conduct the Workshop over two days, with four 
presentations each morning, and working group sessions each afternoon. Each evening 
would be available for informal contact, and particularly for private entrepreneurs to 
ask questions of UNIDO staff, the Consultant's staff or RTG/GOL officials; as a 
result of this, UNIDO should be able to gauge the extent of private sector interest in 
each of the various opportunities, and minimise the time between the current work 
and future studies and/or investment. 

Various locations suggest themselves for the Workshop. On the basis that it is best to 
encourage the exchange of views and contacts between Thailand and Lao it is 
suggested that all opportunities be discussed by participants from both countries 
together, though it is recognised that some opportunities will be of more interest than 
others to particular individuals. For simple logistical reasons it would be best to hold 
the Workshop either in Bangkok or in Khon Kaen. Chiang Mai is also easy as regards 
flights and communications, but has the disadvantage that it is not in the study area. 
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Introduction 

This opportunity study cona:ms the production of processed milk at a newly
established dairy farm near Chiang Rai in Northern Thailand. 

Market, and Demand for Product 

The major demand for processed milk is in the Bangkok area, but there are 
signs of a gradual increase in demand in regional towns and rural areas. 

. ., .. 

While much of this demand is based on :;weetened and flavoured milks, school 
milk programmes and advertising are awakening the population in general to 
the benefits to be derived from natural milk for improved health and nutrition. 

It is currently estimated that the Thai milk production industry is only geared 
to supply some 30% of the demand for fresh milk. This is in an environment 
where demand is likely to increase by 10% - 15% annually, due mainly to 
changing food habits. For details of the level of current demand, projections 
of future trends and estimates of the proportion of demand met by local 
production see the market paper contained in Annex I. 

Pasteurised rather than UHf milk has been selected as an opportunity for 
investment as it is more suitable for the small scale of operation in terms of 
capital and operating costs, plus the technical skills needed for operation and 
maintenance. Both processing and packaging costs are also lower than for 
UHT milk. 

The product would be full-cream homogenised pasteurised milk, which has a 
better flavour than UHT milk and is nutritionally superior. It would be 
packed in both 0.5 and 1.0 litre plastic bottles (to be bought-in), and 
250/1,000cc sachets. This would provide the widest retail and catering market 
opportunities. 

The new international airport currently being completed north of Chaing Rai 
is expected to boost local development, and a rapid increase in the number of 
tourists visiting the area is expected. Based on current and estimated future 
demand for fresh pasteurised milk in the district, combined with the possibility 
of capturing some of the existing market in Chiang Mai and the replacement 
of some of the current UHT market, it is suggested that there is an 
opportunity to establish a modest milk processing facility at the Mae Chan 
dairy farm. 
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i ~ - The processing plant would be designed initially to pr~ 3 - 4 tonnes of 
milk daily, and represents a very real business opportunity with guaranteed 

I supplies of high quality raw material to satisfy a growing local markeL There 
is also potential for sales out of the district to other areas in Thailand and 
eventually, via the new airport, to overseas markets such as Singapore. 

I 
Supply of Raw Material Input I 
While milk processing is well established in Tiwland, based largely on the present I recombination of imponed milk powder, there is a steady increase in the supply 
of fresh milk for the manufacture of both pasteurised and UHT milks. 
Up to 30,000 litres of fresh milk are expected to be available from the Mae Chan I farm each day, and it is suggested that the new processing operation should be 
located close enough to the milking parlours to enable milk to be pumped or 

- simply tankered for processing. This will guarantee a very high quality raw I material each day at minimal delivery costs. 

Other materials such as detergents and packaging will need to be delivered on a I 
regular basis from suppliers in Bangkok. They are currently being supplied to 

I processing operations in the adjacent city of Chiang Mai and will not present any 
, 

supply problems other than relatively high delivery costs. 

~ I Potable water and electricity will already be available on the dairy farm and the 
proposed packaged processing plant will only require connecting to these services 

I to be operational. There is no independent steam boiler requiring fuel. Effluent 
~\ disposal will be handled by the same settling tanks and lagoons being established 
,~· for the dairy farm. There are therefore no environmental implications for the 

I '\ 
proposed development. 

' 
Approximate Location and Site 

I 
The Consultant has studied the milk production, processing and marketing 
situation both in Thailand as a whole and within the project areas of Nonhern 

I 
and Northeast Thailand (the Mekong Basin). A detailed evaluation has been I made of the published data, and discussions were held with relevant RTG 
ministries and institutions, and with several private companies and industrial 
sources. Field visits were made to the several areas to gain first-hand knowledge l of the local problems and potential for development. 

] 
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As a result of these investigations. it was concluded that no potential 
investment opportunities presented themselves for Isam, as the existing small 
milk processing facilities at Khon Kaen, Sakhon Nakbon and Surin, combined 
with supplies of UHT milk delivered from Bangkok and Khorat, appear to be 
adequate to meet the current and near future level of demand In fact, most 
of the fresh milk produced in the Khon Kaen and Salchon Nakhon areas is 
delivered raw to Khorat and Bangkok for processing, as local demand is very 
low. 

. --.-

However, for the Chiang Rai district in Northern Thailand the situation is very 
different in that, firstly, a steadily increasing local demand for fresh milk is 
only satisfied by a small Thai-Danish cooperative plant at Pa Tan; this is some 
52 kms from Chiang Rai and produces an average of only 600 litres per day of 
pasteurised milk. All other pasteurised milk is delivered daily from processing 
plants in Chiang Mai and a range of UHT milks come in from the same plants 
and as far away as Bangkok. Secondly, a new 2,000 head dairy herd is being 
established by a Bangkok-based businessman at Mae Chan, some 30 kms north 
of Chaing Rai; this is expected to be in production by the second half of 1992. 
It is planned that early production will be tankered to Bangkok and other 
areas for processing. 

With professional expatriate management and the current very successful trial 
plantings of fodder crops (such as a high-protein Napier Grass) production is 
expected to be in the region of 30,000 litres per day of fresh milk. 

While the new processing operation could be located anywhere in the Chiang 
Rai area with suitable infrastructure and services, for the purpose of the 
current opportunity it is proposed that it will be actually located on the Mae 
Chan Dairy Farm. The entrepreneur who is establishing the farm is keen to 
devek ·1 processing once farm production is well establis.hed. Further, location 
on the farm will show considerable benefits in reduced land and installation 
costs combined with simplified raw material supply. As the farm is only 30 
kms north of Chiang Rai it is well positioned to supply both the town and the 
growing Golden Triangle area with finished products. 

PIOP-1 

Location on the farm site would only incur nominal land costs but it is 
understood that in the Chaing Rai area land is !n the region of Baht 100,000 to 
Baht 350,000 per rai, depending on location; at least 2 rai would be needed 
for the factory site. 

Adequate refrigerated storage would appear to be available at both retail and 
domestic levels to ensure a straightforward distribution operation and secure a 
good 5 - 7 day shelf life. 
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Project Engineering 

The suggested capacity for the plant of processing 3 - 4 tonnes of milk per day 
is based on a packaged 500 lph pasteurising and filling operation which will 
enable the production of 3 - 4 tonnes per day, 7 days a week, making a total 
of some 1,400 tones per year. Future expansion can be achieved by installing 
further packaged units of a similar size. An alternative would be to start with 
larger scale individual components which could be progressively expanded or 
added to. However, this would incur a much higher initial capital outlay and is 
not recommended unless future market studies closer to the investment date 
suggest that a much larger initial capacity can be justified. 

The technology for producing pasteurised milk consists essentially of taking 
cold raw milk and heating it in a plate heat exchanger to around 7?C for 15 
seconds in order to destroy harmful/spoilage organisms. During this process, 
after preheating, the milk is homogenised to break down the fat globules and 
distribute them evenly throughout the milk to prevent subsequent separation. 
After pasteurising, the milk is rapidly cooled to 4°C and automatically filled 
into plastic bottles and sachets for refrigerated storage and distnbution. 

For simplicity of installation and operation, a packaged unit is proposed which 
requires only connection to water and electrical supplies to be operational. 
Such equipment is manufactured in several European countries, and both Alfa
Laval and APV are represented in Thailand. To keep the initial costs as low 
as possible, local filling machines, which are technically quite adequate, have 
been included in the price. 

A typical factory layout is shown in Diagram A, in Annex I. This is somewhat 
more complex than is needed in the first stage of operation and can be 
simplified by merging some of the areas. A flow diagram for the pasteurising 
process is shown in Diagram B, also in Annex I. 

An indication of the range of plant and equipment needed is listed below, 
which includes installation and commissioning and 3 insulated delivery vehicles 
for marketing finished products. An example of a mini dairy plant produced by 
APV and microtherm heat-treatment equipment produced by Alfa Laval are 
also included in Annex I. 
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Equipment for 3-4 tonnes/day Milk Processing Factory 

Milk reception 
Pasteurising and homogenising 
Buffer storage 
CIP station 
Control panel 
SS pipes and fittings 
Filling m/ c plastic bottles 
Filling m/ c plastic sachets 
Cold store 
Laboratory 
3 insulated delivery vehicles 

The estimated cost of equipment is USS 200,000. 

Mznpower and Management 

Suggested staffing for the factory would be: 

Manager 
Foreman 
3 operatives (male) 
2 operatives (female) for packing 
2 drivers. 

Operatives and drivers could be costed at the minimum wage of some Bt80 per 
day; the foreman at Bt200 per day and a manager at Bt400,000 per year. 
Similar costs are applied to all other investment opportunities. 

Project Scheduling 

The total implementation and construction period would be in the region of 12 
- 18 months to cover the preparation of plant and building quotations, 
equipment delivery, installation and commissioning, and building construction. 

Financial Analysis 

Building costs are likely to be somewhat variable, depending on site conditions, 
the type of building and its complexity. For the purpose of the study a simply
constructed building is proposed, some 8 x 15 metres, ie 120 sq.metres, at an 
estimated construction cost of Baht 4,000 sq.metre. There will also have to be 
provision for hard standing, drainage, etc. This gives an estimated all-in 
building cost of some USS 200,000, and total investment costs of some 

USS 400,000. 
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Given its scale, the financing of this investment is likely to be either entirely 
through private capital, or with some 50% of investment and operating costs 
borrowed from local commercial banks. 

Estimated operating costs are summarised below. 

Raw milk purchase price 
Wholesale selling price 
Retail selling price 

Khoo Kaen dairies processing costs 
Chiang Rai College processing 

Plastic bottles ( 1 litre) 
Plastic bottles (0.5 litre) 
Plastic sachets (1 litre) 
Plastic sachets (0.25 litre) 

Bt 7.0/litre 
Bt 19.0/litre (average) 
Bt 24.0/litre (average) 

Bt 3.3 /litre + packaging 
Bt 3.7 /litre + packaging 

Bt 3.50 each 
Bt 2.50 each 
Bt 0.75 each 
Bt 0.25 each 

With 4 tonnes/day processing, say: 50% in 0.50 litre bottles, 10% in 1.00 litre 
bottles, 20% in 0.25 litre sachets and 20% in 1.00 litre sachets, 

2,000 = 4,000 x 0.50 litre bottles @ Bt 2.50 = Bt 10,000 
400 = 400 x 1.00 litre bottles @ Bt 3.50 = Bt 1,400 
800 = 3,200 x 0.25 litre sachets @ Bt 0.25 = Bt 800 
800 = 800 x 1.00 litre sachets @ Bt 0.75 = Bt 600 
TOT AL Bt 12,800 

Average packaging cost 
Average processing cost 
Total packaging and processing costs 

TOT AL COSTS: 

Bt 3.20/litre 
Bt 350/litre 
Bt 6.70/litre 

Bt 13.70/iitre 

Total production costs (including interest and depreciation) are thus of the 
order of Bt20,948,000. 

There is therefore a margin of some Bt 5.30 (ie Bt 19 - Bt 13.70) per litre. 
This accords with current estimates of profitability of current investors in the 
industry. The dairy is assumed to work 360 days per year giving an operating 
profit of some Bt2,402,000 per year. 

Production costs, rate of return and repayment period estimates are shown in 
the following spreadsheet table. A rate of return of nearly 17% is suggested, 
and this would appear conservative when compared with rates suggested by 
informal industry contacts. 
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Risk and Uncertainty 

The opportunity is more sensitive to changes in the estimated operating costs 
than in the scale of the investment cost. A 50% increase in total investment 
costs, for example, causes the rate of return to drop to 105%, but a 2 Bah: per 
litre increase in total production costs (to 15.7 Baht) causes the investment to 
become unprofitable. 
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Table 1 MEKONG AREA OPPORTUNITY STUDIES: 

DAIRYING AT CHIANG RAJ 

Fmucial analysis summary (year of full 
produc1ion) 

(000 Baht) USS (000) 

Investment cost: 10000 

Production cost: 

Operating costs 19728 

Depreciation 670 

Interest 550 

Total production costs 20948 

Rate of return: 

Sales revenue 22800 

Operating cost 19728 

Depreciation 670 

Operating profit 2402 

Interest (average 11%) 550 

Gross profit pre-tax 1852 

Corporate ta"< ( 40%) 740.8 

Net profit 1111.2 

Rate of return(%) = 16.6 

Repayment period (years) = 4.3 

Notes to table: 

1. The format for the financial summary follows the UNIDO guidelines 

in the publication reference ID /1J)6. 

2. The rate of return is calculated as the sum of net profit and interest 

divided by total investment outlay. 

3. The f<' yment period is calculated as total investment outlay divided by 

the sum of net profit plus interest plus dcprecia~ion. 

400.00 

789.12 

26.80 

22.00 

837.92 

912.00 

798.12 

26.80 

96.08 

n.oo -

74.08 

29.63 

44.45 

16.6 

4.3 

4. For both Thailand and Lao depreciation and interest arc calculated at 6.7% and 

11 % respectively. 

5. All opportunity studies a.o;sumc the equity of the sponsor is SO%, 

and borrowed capital, on which interest is payable, a further SO%. 

6. Exchange rate used al February 1992: US41.00 "' Bt~/US41 • Kip705 
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lntrodudion 

An outline of the problems and potentials associated with the future 
establishment of fruit and vegetable canning operations in Isam is discussed at 
length in Annex 14. Similarly the background papers on Thai Agroindustrial 
Circumstances, Demand Considerations in North-east Thailand, and the 
Lessons of Entrepreneurial Experience have examined the current overall 
situation for agroindustry, including possibilities for fruit and vegetable 
processing. From these it has been concluded that many of the, as yet, 
undeveloped areas in this region of Thailand have strong potential for the 
establishment of medium-sized canning facilities, given entrepreneurial flair 
and technical competence. The map of lsai-n at the start of this Main Volume 
suggests that ~sibilities for expansion may exist in the more eastern and 
southern Changwats, provided that local production can be stimulated. 

As a consequence the following opportunity study has been developed as a 
generalised model, and is not location-specific. It may be used as a basis for 
the evaluation of a specific project, and modified to suit the actual capacity 
and range of raw materials and finished products envisaged for any new 
investment. 

The Need for the Model 

Field visits by the Consultant to a number of medium-siud canning operatiom 
in Isam which have all been commissioned within the last three to four years 
have provided a clear insight into many of the technical and operational 
aspects affecting the viability of this type of enterprise. However, it is 
appropriate to mention at this point the wide variations in building design and 
equipment installed in these factories and noted by the Consultant. In some 
cases, both the buildings and processing facilities were so poor that failure of 
the venture !'eems inevitable. In one instance, a very expensive concrete and 
brick building had been constructed to house processing operations, which was 
totally unsuitable in terms of finishes and facilities for food processing 
operations. It had then been filled with poor quality plant and equipment 
without any clear thought given to product flow and handling. Not 
surprisingly, this enterprise has already failed due to overall lack of business 
expertise and technical competence. 

Othus have generally been much better, but there has been a universal lack of 
attention to factory flooring. A food processing plant is not a warehouse, and 
a simple concrete floor in the processing areas is not adequate. Many 
aggressive fluids are used which spill onto the floor, for example brine and 
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deaning and sterilising solutions. Fruit juices themselves tend to be acidic and 
corrosive. In all the factories visited there was evidence of serious breakdown 
in the fl30r structures in those areas most subject to splashing with these 
liquids and in some cases the concrete was dose to disintegration. Subsequent 
repairs invariably will prove to be difficult, cxpemive and disruptive. It is also 
unhygienic and, most imponantly, is unlikely to meet with customer and FDA 
approval for export to the USA and Europe when visits arc made to factories 
by potential buyers and exporters. Instead of concrete, a good quany tile of 
non-slip quality should be used with acid and alkali resistant grouting in those 
areas most subject to corrosive attack. (Floors should also be laid with 
adequate fall to give good drainage.) Walls in the processing area should also 
be tiled or coated with special paints that will allow regular washing down, but 
higher levels and roofing can be of a cheap and simple construction, with the 
minimum of framework to avoid the accumulation of dust. The factory should 
be light and airy to provide optimum working conditions and good visibility for 
plant hygiene and quality control. While the final autoclaving process to 
sterilise finished products will mask many unhygienic practices in the 
preparation of canned foods, in the long run problems will arise with both the 
work-force and the product quality which can be difficult to corre~ 

Much of the equipment used in local canning factories is made !n Thailand 
and is both relatively cheap and well constructed. More specialised equipment 
such as sterilising retorts and can seamers, is probably best imported as failure 
at this stage of processing can have serious consequences. Locally made batch 
evaporators do not produce a good enough product for export in most 
instances and should be avoided. They have not been used in Europe and the 
USA for many years. They are cheap to instal but expensive to operate and 
tend to produce discoloured products with a degraded, cooked flavour; this 
has been a problem in some sectors of the Thai tomato paste industry. 
Continuous, multiple-effect evaporators are expensive in terms of capital costs 
and the manufacture of concentrated juices and pastes is not generally 
recommended for small to medium scale operations unless a very high value 
product can justify the investment costs. 

While the processing of a single product reduces installation costs and 
simplifies management and raw material supply, it leaves an enterprise very 
exposed to the vicissitudes of weather, suppliers, transportation, market 
fluctuation and a host of other factors. It is also difficult to get year-round 
supplies of raw materials g~nerally needed to cover factory operating 
overheads and depreciation. A simple, multi-product unit is therefore 
proposed for the model, which can make use of a variety of fruits and 
vegetables in season. For Isam a choice might be made from the following, 

PIOP-11 2 FRUIT AND VEG ET ABLES IN ISARN 

-~ ----
l 

j 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I , 
I 
l 
.. ~·· 

,f'· 



I 
I 
I 
I 
I 
I 
I 

- I 
I 
I 
I 
I 
I 

. I 

I 
I 
I 
I 
I 
I 
' 

---·- -------

although this list is by no means comprehensive and the actual selection will 
depend on tbc locality and perceived cxpon and domestic demands. 

Raw Material Season Products -
Mushrooms Year round in sheds Whole. sliced in brine 
Baby com June to March Canned. whole in brine 
Bamboo shoots July to October Canned, whole in brine 
Lychee April to July Canned, juice or syrup 
Logan June to August Canned, juice or syrup 
Mango January to May Sliced or puree 
Papaya Year round Sliced 
Tomato 3 crops with irrigation Whole. chopped or juice 

Seasonality may vary slightly with location and rainfall. 

By judicious selection of a well-balanced mix it is possible to minimise 
equipment costs, as the same lines can be used for several products. It will 
also enable year-round operation apan, from an annual shut-down period for 
major maintenance and overhaul. 

Prices of raw materials and finished products can vary widely depending on the 
area, seasonality, level of production and world market demands as they relate 
to supply, quality and brand. As a cnnsequence, the figures used in the 
following text can only be indicative and would need to be adjusted for specific 
projects. The actual mix of products and volume of each can also have a 
major bearing on operating costs and revenue. It is still felt, however, that 
investment opponunities exist in these areas, along the general lines indicated 
by the model. 

It should also be noted that although this study is developed from Isam 
experience and costs, it could be equally suitable for parts of Lao. 

The Product Mix 

The model canning operation has been based on the following mix of raw 
materials, being those most widely available and with a good market demand. 
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PRODUCT PERCENTAGE 

Straw Mushrooms 40% 

Baby Com 30% 

Bamboo Shoots 10% 

Mango/lychee/papaya 20% 

It is assumed that 80% of production will be in Al-15-ounce retail packs with 
the balance in A 10 cans for the catering market. Fruits will be packed in 
syrup or natural juice. There is an increasing demand for the latter in the 
European and North American markets. 

While bottled products are steadily increasing in popularity, this requin-..s 
somewhat more skill in processing and is more expensive. This process is, 
therefore, normally reserved for high quality products only. It has not been 
included in the study but should be a subject for consider::ttior. by any 
interested entrepreneur. Suitable bottles are manufactured in Thailand but the 
caps may have to be imported. 

Market, and Demand for Specific Product 

The domestic and export demands for a range of fruit and vegetable products 
have been dealt with in the Annexes already mentioned. Essentially there is 
an outlet for any quality product for sale at reasonable cost. Many processors 
have hitherto only been able to deliver to the market on these terms 
intermittently, and the intention of the current opportunity is to overcome 
these problems. The level of output from the proposed investment would have 
no effect on the market price of the products overall. 

Supply or Raw Material Inputs 

Raw materials would be produced by outgrowers on a direct contract basis, 
with the enterprise providing seeds and planting material etc through its own 
extension service. The requirements for success in securing adequate supplies 
of good quality raw materials have been identified in various of the Annexes. 
The shed growing of mushrooms should be considered as a possibility to give 
year-round production of the required size and quality. For more technical 
d~tails on straw mushrooms see the opportunity study for the production of 
them at Chumpae (PIOP III) 
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Other materials such as salt, sugar, deterger.:s and sterilising compounds plus 
canning and packaging materials are readily available from domestic 
manufacturers and suppliers. Only the best quality materials should be used 
for expon products, and the final presentation is particularly important. 

A good supply of potable water is imponant and this can be a limiting factor 
in the selection of a suitable site for the factory as salinity is an inaeasing 
problem in some areas of Isam. Electrical power and fuel will also be 
required. There should be no major emuent problems from this type of 
factory but some pre-treatment and a pond will be required. 

Approximate Location and Site 

The project is not location-specific; but various factors will need to be 
considered in selecting a suitable site. These include the availability and cost 
of land and services, the availability of labour, both for crop production and 
factory operation, the quality of roads and general infrastructure. water and 
power supplies. and suitability of locality for growing the required crops. 

Land costs in Isam are generally lower than in other parts of Thailand. 
although it may be well to plan on the basis of the figures quoted in the 
dairying opponunity for Chiang Rai and expect costs of anywhere between 
Baht 100,000 and Baht 350,000 per rai. It has already been suggested that 
future possibilities and growth areas may well be mainly within the southern 
and easternmost Changwats of Isam . 

Project Engineering 

The suggested capacity for the factory is based on a maximum throughput of 
10 tonnes per day of raw materials on two canning lines and one juicing line. 
A target annual throughput of 2.500 tonnes of fruit and vegetables is 

. ---.-

envisaged, ie some 7-8 tonnes per day for 330 days which will yield about the 
same tonnage of finished products. Although yields from raw materials to 
canning can fall by as much as 50% in some cases, the balance is made up 
with juice, sugar. brine and the weight of the cans. Total production of cartons 
is hoped to be in the region of 200,000 per year. 
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i J \ General purpose proces.\ing lines arc required, incorporating raw material 
sorting. blanching. preparation, can filling and sealing stages to handle a 

I variety of fruits and vegetables. Where ~iblc, locally-fabricated equipment 
should be used to reduce initial costs, subject to the quality being adequate for 
the purpose. A flow diagram for the sequence of operations in the canning of 

I baby oom is shown in the PIOP Annex II. In addition, a brief outline covering 
the technology of food processing is included in Annex 19. 

A layout drawing for a typical medium-sized fruit and vegetable canning 
I 

factory is also included in the PIOP. This includes provision for extension in I the future by adding a third canning line and an evaporator for the 
manufacture of concentrated juices and pastes. 

I 
Investment costs can vary widely depending on the source of equipment and 

- degree of automatioa As labour costs are relatively low in Isam, expensive I labour-saving equipment is not necessary at this time (of the type provided by 
many European manufacturers): blanching can be carried out in simple open 
vats rather than on continuous machines; cans can be filled manually and I sealed semi-automatically, for example. Based on discussions with several 
enterprises visited by the Consultant during field trips. an installed equipment 

I cost of USS 600,000 is thought to be adequate. A list of major components is 
shown below. 

' I Typical list of major components for a fruit and vegetable canning operation: 

1. Washing and feeding units I 
\\' 2. Inspection tables and scales 

'~ 3. Trimming, sizing. peeling line 

I 4. Blanchers 
5. Elevators 

" ... 6. Slicers 
7. Juice extractors, pulpers, fillers I 
8. Can washer 
9. Canriing line 

I 10. Check weighers 
11. Brine, syrup preparation vats 
12. Brine, syrup filler I 13. Conveyor-exhauster 
14. Can seaming machines 
15. Crates and autoclaves/retorts I 16. Accumulating tables and labelling machines 
17. Carton scaler 
18. Miscellaneous tables and conveyors, bins, trolleys ] 
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19. Pallets and forklifts 
20. Laboratory and workshop equipment 
21. Steam boiler and water trcatmcnL 

Building and civil engineering costs, including internal roads and bard standing. 
outbuildings. warehousing and effluent disposal will total a funhcr 
USS 600,000. (These costs came from the only available informal estimates 
the consultants could obtain. Whatever the size of enterprise, a marked 
reluctance to allow investment ~ts to be discussed was apparenL) 

Manpower and Management 

Total labour requirements tend to be very seasonal in this type of operation, as 
there are inevitably periods when raw material intake is low, while at other 
times there can be a flood of material at the times of peak harvest. A high 
degree of flexibility is therefore required in the work-force, and a core of 
workers is retained throughout the year who have experience in a wide range 
of preparation and processing operations. These will be supplemented with 
general workers who are recruited on a casual, seasonal basis. Minimum 
staffing may be as low as 50, rising to 150 during times of peak production, 
with an average of around 100 throughout the year. 

A typical breakdown would be: 

1 factory mana6er 
3 line foremen 

20 reception, preparation and blanching 
60 canning line 

6 can sealing and packaging 
4 warehousing 
4 drivers and miscellaneous 
2 laboratory 
3 

10 
engineers 
extensior. officers 

ie, some 113 in total, operatives and drivers could be costed at the minimum 
wage of some Bt80 per day, the foreman at Bt200 per day and a manager at 
Bt400,000 per year. Similar costs are applied to all other investment 
opportunities. 
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Project Scheduling 

The total implementation and construction period would be in the region of 18 
months to ir.dude the preparation of plant and building specifications and 
quotations, followed by equipment delivery, erection, commissioning and 
building works. During this period it will also be essential to sign up enough 
farmers to produce crops for the first season and organise planting materials, 
other inputs, and recruit a small team of extension officers. 

A three-year period should be allowed to build up to full operating capacity 
but it is important to get off to a good start to minimise operating capital 
requirements. A reasonable schedule of throughput might be: 

Year I 
Year2 
Year 3 

1,000 tonnes 
1,800 tonnes 
2,500 tonnes 

Implementation costs would need to include the following elements: funds for 
crop purchase; funds to support factory operations until an economic level of 
production is achieved; funds to support extension activities and farmer inputs; 
and marketing expenses. A lump sum amount of USS 200,000 has been added 
to construction costs for these. 

Financial Analysis 

The total investment cost is, therefore, of the order of USS 1,400,000 (ie, 
USS 1,200,000 for construction, plus funds for extension etc). At full 
production, seven to eight tonnes of fruit and vegetables per day probably 
translates into an average of 675 cartons per day. 

The following are estimates of raw material costs for the earlier suggested 
crops, based on 1991 market price data: 

PRODUCT RAW MATERIAL 
COSTS 

Straw Mushrooms 20 Baht/Kilo 

Baby Corn 15 Baht/Kilo 

Bamboo Shoots 20 Baht/Kilo 

Mango /lychee/ papaya 17 Baht/Kilo 
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Overhead costs, electricity, water, labelling, cans and bottles, labour, and 
transpon to market, etc, arc estimated at an average of Baht 180 per canon, 
irrespective of type. This data is higher than was used in the straw mushroom 
opponunity study, expecting that the factory will be more complex to manage 
and maintain. In the case of straw mushrooms, for example, labour costs for 
soning will be higher for production based on field._ rather than sheds. 

Typical FOB, Bangkok values per canon for these products canned might be 
as follows: 

PRODUCT VALUE PER CARTON 

Straw Mushrooms 16 USS 

Baby Com 8 USS 

Bamboo Shoots 8 USS 

Mango/lychee/papaya 8 USS (average) 

If throughput and production were in the annual volume and proponion 
suggested earlier, total annual expenditure on product would be 
Baht 29,975,000. and total sales revenue would be some Baht 49,500,000, as 
the first table, below, suggests. 

On these estimates of investment and operating costs and revenues, the rate of 
return is estimated at a highly positive rate of around 42% (second table). 

Risk and Uncertainty 

As presented, the opportunity appears fairly resilient to costs changes. A 20% 
increase in investment costs only causes the rate of return to fall to 26%, and a 
similar increase in operating costs only causes the rate to fall to 21%. 

Isam offers a potential for the setting up of a number of new fruit and 
vegetable canning.operations along the lines of this opportunity study based on 
locally produced raw materials. But any new enterprise must be market-led, 
and entrepreneurs will need to establish good contacts with export agents and 
overseas importers to secure data on market demand and prices for a variety 
of finished products. These then need to be balanced with the producing 
ability of a particular location so that a specific capacity and mix can be used 
as the basis for a profit plan and equipment costs, etc. 
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Having decided to go ahead, the various requirements and conditions for a 
successful outcome which have been discussed in the preceding pages and in 
various Annexes must be met. They may be summarised as follows: good 
business sense and technical competence will be required as will effective 
communication with farmers and the ability to build up a trusting working 
relationship; the availability of sufficient funds for crop purchase and to 
suppon factory operations until a profitable level of production has been 
achieved; an ahility to apply high standards of quality control at all stages of 
the operation is essential; and, in general, the establishment of appropriate 
processing technology in a suitable building to achieve the best value for 
money and enable a high quality of production to be achieved consistently at 
minimum cost. Th:.:- requires considerable effon and research at the design 
stage and can only be achieved if the entrepreneur bas sufficient appreciation 
of the technical and agroindustrial constraints and requirements. 
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MEKONG ARF.A. APPORTUNITY STIJDIES 

MULTIPRODUCT MODEL PROCESSING Pl.ANT 

Throughput volumes, operating costs and sales revenue based on suggested annual 
throughputs 

Product Throughput Total 
(tons) Operating 

Costs 
(Baht 000) 

Straw Mushrooms 1000 14400 
Baby com 750 6750 
Bamboo shoots 250 2625 
Mango/lychee/papaya 500 6000 

TOTAL 2500 29775 

Product Output Sales Revenue 
(Cartons) (Baht 000) 

Straw Mushrooms 72000 28800 
Baby corn 54000 10800 
Bamboo shoots 13500 2700 
Mango/Lychee/Papaya 36000 7200 

TOTAL 175500 49500 

NOTES TO TABLE 

- -4-

Opcrarives and dri'JCB could be C061ed ar the minimum wap of some BIBO per day, the roreman 11 81200 per day and 
a manager at 81400,000 per year. Similar C05ts are applied to all other invatment opportunities. 

2 Total opc:ratins costs are based on standards ror the typical list or components presented earlier, plus an estimate or 
raw materials costs (lhese can very seasonally and regionally). 
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Table 2 MEKONG AREA OPPORTUNITY STI.JDIFS: 

MULTIPRODUCT PROCESSING PLANT IN ISARN 

Fmancial analysis summary (year of full production) 

(Baht (XX)) 

Investment cost: 

Produdion cost: 

Operating costs 

Depreciation 

Interest 

Total production costs 

Rate or return: 

Sales revenue 

Operating cost 

Depreciation 

Operating profit 

Interest (average 11%) 

Gross profit pre-tax 

Corporate tax ( 40%) 

Net profit 

Rate or return (%) = 

R:payment period (years) = 

Notes 10 lablc: 

1. The ronnal ror lhe financial summary follOM lhe U:\100 guidelines 

in the publication reference ID/206. 

2. The rate of return is calculated as the sum of net profil and interest 

di-1.idcd by total invcs1men1 oullay. 

3. The repayment period is calculated as 101al invcs1men1 oullay di-1.;dc:d by 

the sum of nc1 profit plus in1eru1 plus dcprccia1ion. 

35000 

T1315 

2345 

1925 

31645 

49500 

19715 

2345 

23030 

19'>..5 

21105 

8442 

12663 

41.7 

2.1 

4. For both Thailand anll l.ao depreciation and in1eru1 arc calculalcd al 6.7% and 

11 % rupcclively. 

S. All oppo11uni1y sludies assume lhc equity of lhe sponsor is SO%, 

and borrowed capital. on which interest is payab'e. a funher 50%. 

6. In both coun1rics the total of corporate la•es have been cs1ima1ed al 40%. 

7. &change rate al February 1992 • USSl.00 • B12S/USS!.OO • Kip70S 
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USS (000) I 
1400.00 

I 
1095.00 

93.80 I 
TI.00 

1265.80 I 
1980.00 I 
1191.00 

93.80 I 
921.20 

TI.00 I 
844.20 

337.68 I 
506.52 
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Background 

This opponunity study begins with some background to the original investment, 
the enhancement of which is now proposed. 

E-Sun Foods is an existing fruit and vegetable canning factory under private 
ownership which has been selected for technical assistance The investment is 
to be in growing sheds for the high-volume production of straw mushrooms to 
improve operational efficiency and increased profitability by securing an 
increased throughput of high quality raw material. The main investment costs 
would be borne hy farmers, with the aim of improving the throughput of the 
factory: thus, the opponunity is presented as being of economic benefit to the 
'egion (extra jobs, larger incomes, etc) and financial benefit to the factory; as a 
result it does not follow a stan.:lard format for financial profitability. A 
separate financial analysis for the position of the factory then follows. 

E-Sun foods was originally established in 1986/87 as a Thai and Taiwanese 
joint venture, with Taiwanese technology a:id a Taiwanese marketing manager. 
However, after three years the company ran into serious operating problems 
due to a combination of poor quality an~ irregular supplies of raw 
materials and a very saline water supply. The company was subsequently 
taken over in 1989 by a local businessman at a cost of Baht 18 million 
(USS 720,000); "e did not want to sec the factory collapse and he wished to 
promote the cultivation of high-value crops by local farmers. The contact 
address for E-Sun foods and some examples of their produce arc included in 
Annex III. 

The original plan was to process only one product (straw mushrooms) based 
on the local availability of mung bean husks for cultivation. Straw mushrooms 
enjoy a strong demand on world markets, particularly in Singapore, Hong 
Kong. Japan and Taiwan . 

During 1989 and 1990 the company was canning some 4-5 tonnes per day 
against an installed capacity of 15 tonnes per day (on an eight-hour working 
day basis). In 1991 competition from Indonesia created intense marketing 
problems. The company appears to be unable to contract forward because 
they are ur.certain of raw material supply, and conversely they cannot contract 
with farmers and midalemen as they are uncertain of their market. As a 
consequence of this situation their production of canned straw mushrooms is 
spiralling downwards anri farmers in the area are becoming disillusioned. To 
make up production, the company are attempting to process baby corn, but 
there are quality and supply problems with these and they cannot get bamboo 
shoots from local farmers as an alternative. 
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1be opportunity therefore exists to increase the supply of straw mushrooms to 
the factory from production based in sheds rather than the traditional manner_ 
It is assumed that the regular supply of the required type and quality of rclw 
material will in fact largely solve the current marketing problems.. 

Market, and Demand for Product 

E-Sun Foods Industries Ltd claim that the best market in terms of straw 
mushrooms is for !arge mushrooms, but these presently only represent 2% of 
the supply from farmers. Also the peeled black variety is preferred by 
customers, whereas their supplies are primarily of the white variety. The 
company make a wide range of canned mushroom products in both 15-ounce 
and A10 catering packs, including whole and sliced/peeled, and unpeeled in 
brine. The major production is in 15-ounce retail cans which are packed 24 to 
the canon for expon. 

Statistics regarding the domestic consumption and expon volumes of straw 
mushrooms are complicated to analyse because these are typically combined 
with all other mushrooms. However, the volume and value of all mushrooms 
exponed from Thailand has increased dramatically in recent years, with 12 and 
20 fold increases respectively. 

Year Volume Value 
(tonnes) (Baht million) 

1987 531 12.5 

1988 1,064 26.6 

1989 3,766 122.6 

1990 6,668 239.8 

Declining exports by Taiwan have been increasingly replaced by the Thai 
product, principally for the USA and European markets. Overall, world 
market demand is growing by some 7 .5% (ITC). 

Domestically, a 420-gram gross weight can is sold for around Baht 30 in 
Bangkok. 
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The intention of the opportunity in the long-term would be to minimise built 
packaging. and maximise smaller and more specialist packs for partiailar 
aistomers. 

Supply of Raw Material Inputs 

Current production of canned straw mushrooms is inhtbited due to lack of 
consistency or quality control in the raw material supply. Many voducers 
prefer to market through the traditional fresh produce marketing channels. At 
present it is thought that some 3,000 local families supply mushrooms through 
middlemen (who may also sell them on the fresh market if the price is better); 
there are no contractual arrangements either end of the marketing chain. 
Middlemen just buy what the farmers give them and there is no attempt at 
quality control. There are some 35 middlemen who act as contractors, and 
supply farmers with fertilisers, supplies and credit. 

Mushrooms are grown in a traditional way in the paddy after the rice harvest 
between February and August. Raised beds, some 1 metre x S metre, are built 
up in the fields using mung bean husks as a base. After sowing the spawn. 
they are covered with plastic sheets and straw. 

The problems resulting from this method include low productioo and 
productivity, labour intensity, poor quality and size control, heavy 
contamination with moulds and dirt, and a relatively short growing season. 

The management of E-Sun Foods Industries Ltd consider that, in order to 
achieve efficient operation and good profitability, they need to secure regular 
suppl.ies of large black straw mushrooms of a reasonably uniform size at an 
average rate of 10 tonnes per day. They wouid like to experiment with shed 
production, but do not have the technical know-how at the moment, and are 
unsure how to go about investing. The company are willing to finance the 
initial construction of trial sheds and, based on results, would provide advice 
and extension services to farmers. This would be critical to the project's 
success. In addition to providing benefits to E-Sun Foods Industries Ltd, this 
project, if correctly designed, will provide improved year round income to local 
farmers and could be replicated elsewhere in Isam. 

Approximate Location and Site 

The investment in shed cultivation is ro be within the region of the existing 

PIOP-111 3 STRAW MUSHROOMS AT CHUMPAE 

- 2 

\ 

• 



• . 
I • 

i -

' 

-

... 

---- - ---.-- ... 

E-Sun factory site at Chumpae. 

Project Engineering 

It is uncertain whether the technology for the commercial shed growing of 
straw mushrooms presently exists in Thailand lbcre is however some know
how in various microbiology and horticultural departments of local universities 
and agricultural colleges. It is possible that this accumulated experience can 
be extended to the commercial and industrial requirements for efficient and 
profitable production. During visits to several other canning operations in 
Isam by the Consultant the idea of shed growing \\11£ raised, and one company 
at least is hoping to get the know-how from Taiwan. The technology is not 
complex, and the costs per shed (see below) are relatively modesL To give the 
required output (sec below) the sheds should be large enough to allow for the 
establishment of 150 square metres of beds. of which half would be cultivated 
and half in rotation at any one time. 

Manpower and Management 

It is envisaged that the existing management of the company would continue. 
Extra manpower requirements at the factory would depend on the realised 
scale of throughput, and more full-time employment would be available to 
farmers. 

Project Scheduling 

Having identified the technology, implementation is likely to be possible 
vinually immediately, although some time for encouraging farmers to make 
investments is unavoidable. 

Financial Analysis 

The investment opportunity is analysed in two steps, first with the costs of 
sheds, and then with the benefits of extra production. The costs and benefits 
of developing shed production between the farmers '1 nd factory would be 
divided as follows: the company would absorb research and development costs 
in establishing the agronomic practices and would benefit from greater levels 
of throughput and more continuous raw material supply. Farmers would incur 
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gives a total annual estimted income from the sheds of Baht 40,000 x 1,000 = 
Baht 40 million per year. 

The financial position of the factory is summarise'1 in the third table. Costs 
incurred by the factory include the establishment of trial research sheds 
(assumed to be 10 in the first instance, at USS 1,200 each) plus the extension 
effort. On this basis the financial return to the R&D effort is very high, at an 
estimated 62%. 

Risk and Uncertainty 

. -----

There are few sol!rces of risk to cit~ ;r farmers or the factory, as long as the 
product can continue to be marke.-J. The support of the factory to secure 
sufficient numbers of interested farmers in the early days would be essential, 
however. The only technical doubt on the production side concerns the 
availability in sufficient quantity of mung bean waste, cotton husks etc, but the 
extent of this risk is impossible to quantify at present; the shipping of mung 
bean waste from other areas of the country may have to be investigated. 
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TABLE I MEKONG AREA OPPORTUNITY STUDIES: 

STRAW MUSHROOMS AT CHUMPAE 

Fimocial analysis summary 
(000 Babt) USS 

25.00 

Investment cost: 31,000 1,520 

Production cost: 

Operating costs 51,000 2,320 

Depm:iatioo 2.546 102 

Interest 2,090 14 

Total production costs 62,636 2,SOS 

Rate of return: 

Sales revenue 72,000 2,180 

Operating cost 58,000 2,320 

Depreciation 2,546 102 

Operating profit 11,454 45& 

Interest (average 11 ~) 2,090 14 

Gross profit pre-tax 9,364 375 

Corporate tax (40~) 3,746 ISO 

Net profit 5,611 225 

Rate of return ( % ) = 20.3 

Repayment period (years)= 3.7 

Notes to tabic:: 

I. The format for this economic summary follows the UNIDO guidelines 

in the publication reference ID/206. 
2. The rate of return is calculated as the sum of net profit and interest 

divided by total investment outlay. 
3. The repayment period is calculated as total investment outlay divided by 
the sum of net profit plus interest plus depreciation. 
4. For both Thailand and Lao depreciation and interest are calcular.ed at 6.7% and 

11 % respectively. 
S. All opportunity studies assume the equity of the sponsor is 50%, 

and borrowed capital, on which interest is payable, a further 50%. 

6. In b:>th countries the total of corporate taxes have been estimated at 40%. 
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TABLE 2 MEKONG AREA OPPORTUNITY STUDIES: 

STRAW MUSHROOMS AT CHUMPAE 

Farm Budget: Financial summary (at full production) 

(000 Bahl) USS 
25.00 

Investment cost: 25,000 1.000 

Production cost: 

Operating costs 10,900 436 

Depreciation 1,675 67 

Interest l,37S SS 

Total production costs 13,950 558 

Rate of return: 

Sales revenue 54,000 2,160 

Operating cost 10,900 436 

Depreciation 1,675 67 

I 
Operating profit I 41,425 1,657 

Interest (average 11 % ) 1,375 55 

Gross profit pre-tax 40,050 1,602 

Corporate tax (40%) NIA 0 

Net profit 40,050 1,602 

Rate of return ( % ) = 165.7 

Repayment period (years)= 0.6 

Notes to table: 

1. The format for this economic summary follows the UNIOO guidelines 

in the publication reference ID/206. 
2. The rate of return is calculated as the sum of net profit and interest 

divided by total investment outlay. 
3. The repayment period is calculated as total investment outlay divided by 

the sum of net profit plus interest plus depreciation. 
4. For both Thailand and Lao depreciation and interest arc calculated at 6. 7 % and 

11 % respectively. 
S. All opportunity studies assume the equity of the sponsor is SO%, 
and borrowed capital, on which interest is payable, a further SO%. 

6. In both countries the total of corporate taxes have been estimated at 40%. 
7. This budget is based on 1000 sheds , each producing lOKg of mushrooms per day 

8. The farm gate price is assum~ to be the same as the factory gate price (ie Bt 20/Kg) 

9. The formai for opportunity studies has been folowed for purpos:s of consistency, but 

any further analysis should involve the const. JCtion of detailed farm budgets 
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Introduction 

At the Thai Review Meeting in Bangkok, Medium Density Fibreboard (MDF) 
manufacture was identified as a potential invesunent opponunity, based on the 
assumed availability of adequate supplies of waste wood timber in the project 
areas. 

Subsequently the Consultant identified an existing factory in Isam using 
bagasse, the waste cane from sugar mill operations, as a raw material to the 
production process. This had an immediate appeal as there ware several large 
sugar mills operating in Isam and bagasse is a low-cost and conveniently 
available raw material. While most bagasse is consumed as a boiler fuel to 
operate sugar mills, there is frequently a surplus to this requirement unless the 
normal production of plantation white sugar is further refined at the end of the 
season which requires extra fuel. 

However, as a result of the Consultant's detailed evaluation of the production 
process, it has become clear that MDF does not represent a realistic 
investment within the terms of reference of the current study as the likely 
investment costs are very high, in the region of USS15 - 20 million, and the 
manufacturing technology of MDF from bagasse is not fully established. 

Notwithstanding this, there is undoubtedly an opportunity for a major investor 
who is willing to persevere with the technology or who is willing to pay a 
licensing fee for advice from current manufacturers. Adequate supplies of 
bagasse would appear to be available in Isam and there is a strong export 
demand for the MDF. The following notes provide an outline of the current 
status of the production of MDF from bagasse. they are largely derived from 
meetings with timber product specialists in Bangkok and the present sole 
manufacturer in Thailand (Khoo Kaen Wood) . 
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1be Product and Its Market 

MDF is a fibreboard with a density between 5~ 850 kilos/m3 but most of the 
MDF manufactured is produced with a density between 700 - 750 kilos/m3• 

The product was an instant success when it was first developed in the USA and 
launched in 1966. It is a natural substitute for natur.-.1 wood. Unlike paper 
pulp and other products derived from wood, which require large quantities of 
water and produce large volumes of unpleasant emuent, MDF is produced by 
a 'dry process' and is therefore environmentally friendly. 

Manufacture consists of breaking down woody materials into their individual 
fibres which are resin coated, dried and formed into a mat which is cut and 
pressed into panels 8mm - 40mm thick. Production costs are roughly the same 
as for particle board, but the end product is far superior. It is completely 
homogeneous with no identifiable grain or variations in surface hardness. It is 
machineable and has excellent edge properties as well as screw holding and 
dimensional stability. 

These characteristics give MDF a continuously growing market and explain 
why it is popular for high quality furniture and kitchen cabinets, wall panelling, 
toys and similar wood-based products. Export prices from Thailand are 
understood to be in the region of USS250 FOB cubic metre, and in Europe the 
price is about 30% higher than particle board. 

Japan is a growing market for MDF, as its quality demands are very high. 
Statistics detailing growth in the markets for MDF are contained in Annex IV. 

Current Manufacturing Operations 

As of 1988 there were 68 MDF factories in the world and it was projected that 
for 1990 there would be about 87 MDF factories. The first and only MDF 
factory using bagasse as raw material was established by the Khon Kaeo MDF 
Board Company based on their sugar mill in the Nam Phong district of Khon 
Kaen Changwat in 1986. Subsequently, similar operations have been 
established in Turkey and Pakistan but considerable technical difficulties have 
been encountered. It is understood that the Turkish plant is closed down and 
the Pakistan operation has c;,~y been able to continue following an agreement 
with the management at Khon Kaen to provide technical assistance. The 
Chinese are also apparently a:.king for technical assistance and an Indonesian 
investor is looking for a joint venture partner. 
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The Khon Kaen operation was initially established at a cost of some Baht 400 
million (approximately USS15 million) based on a turnkey contract with Sund 
Dcfribrator AB of Sweden. A funher Baht 100 million was needed over the 
following years for major modifications and improvements. The factory 
processes some 250 tonnes of bagasse each day and produces 80 cubic metres 
per day of MDF. Hitherto, this was all so!d locally but now the com!Jany is 
fully integrated with the completion of a large furniture factory on the site 
which produces a wide range of quality furniture for export to Europe; they 
have recently signed a contract to supply hotel furnishings to a Japanese client. 

The company is now expanding its MDF capacity to 250 cubic metres per day. 
New techniques are being introduced to enable the manufacture of a much 
wider range of panels and boards. This has been a very successful operation 
but the level of financial investment and technical expertise needed to achieve 
the present situation should not be underestimated. Some notes detailing the 
actual production process for MDF are included in the 'Potential Investment 
Information Pack' in Annex IV. 

Future potential 

There are 6 sugar mills currently operating in North East Thailand whict are 
listed below and shown on the map of Isam at the start of the Main Volume 

Buriram Province 
Mukdahan Province 
Udon Thani Province 

Khon Kaen Province 
Chaiyaphum Province 

1 factory 
1 factory 
2 factories 

1 factory 
1 factory 

Buriram 
Saga Rang 
Rerm Udon 
Kumpawapi 
Khon Kaen 
United Farmer & Industry 

The Khon Kaen factory is, of course, already producing MDF and United 
Farmer and Industry at Chaiyaphurn are currently constructing a particle board 
factory. It is also understood that a large MDF factory with a capacity of 500 
tonnes per day of raw material is being constructed east of Bangkok which will 
use para-rubber and eucalypt as raw material. 
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Financial Analysis 

During the course of the current study it was impossible for the Consultant to 
obtain detailed information regarding equipment required and installation and 
operating costs for reasons of confidentiality; Khon Kacn Wood were reluctant 
to diwlge the fruits of their experience. For this reason, no detailed financial 
and economic analysis has been attempted. Oeariy, however, MDF from 
bagasse has a good future when once the manufacturing technology is generally 
available. What information is available on MDF obtainable in Thailand is 
presented in Annex IV. 
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Introduction 

During the Consultants' first visit to Vientiane, a meeting was held at the 
Ministry of Agriculture and Forestry when it was pointed out that some 70,000 
cashew trees had been planted between t!lree and five years ago under an 
initiative from the Ministry. The trees were of local and Vietnamese varieties 
and had been established by small farmers in the expectation of valuable 
export markets being developed. However, yields had been low and the nuts 
were rather small and apparently not of a good export quality. The trees were 
somewhat neglected as a consequence. 

It was understood that a US company had apparently paid for the crop to be 
harves:ed ear!ier in the year but not all nuts had been sold and there were 
some six tonnes of nuts in local storage. It was suggested that these trees 
cou Id form the basis of a modest project to improve and expand production 
and processing for both the local and export markets. 

The Consultant subsequently visited the cashew planting area close to 
Vientiane and focnd that, while most of the trees appeared to be healthy, 
there was some die-back and the trees were either planted too close or needed 
thinning out and pruning. The groves were full of weeds and lack of 
maintenance was clearly a major problem. At a subsequent wrap-up meeting 
at the Mekong Secretariat, it was agreed that cashew nut processing could be 
identified as an investment opportunity. 

On return to Bangkok, discussions were held with cashew nut specialists at 
Kasctsart University and the Mah Boonkrong Company (who have extensive 
cashew plantings in Thailand). This was followed by field visits to Cashew 
Research at Si Sa Ket Horticultural Research Centre and to Buriram 
Agricultural College. At the latter institution it was discovered that a specialist 
from the college and a local farmer had visited Vientiane earlier in the year 
and had prepared a detailed report on the status of the trees there. 
Apparently a project had already been established along the lines proposed by 
the Consultant, following a commercial agreem!nt between the Thangone 
Feed Mill Corporation within the Ministry of Agriculture and Orient 
Expressions Ltd of Pennsylvania, USA. This project is now known as the Lao 
Cashew Project (LCP). A copy of the project document was obtained on a 
subsequent visit to Vientiane. 

As this project appears to already be in existence it clearly cannot be identified 
as a potential new investment within the terms of reference of the present 
study. It may, however, still be of future interest to investors should the 
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present arrangement fail to proceed as planned. For this reason the following 
notes arc not presented in the standard opportunity study format, but are 
provided as general background for any future studies that may emerge and for 
any local entrepreneurs who may wish to assist in expanding this potentially 
viable industry. 

1be Market for Cashew Nuts 

The world market situation for cashew nuts is briefly dcscn"bed in the paper in 
Annex V. The base price of cashew (the S320) seems set to rise in the short 
to medium term. The USA is the major importer but, as with most 
commodities, the prime determinant of price is quality. It is almost certain 
that Lao could sell as much as it could produce, through Orient ExprCMions, 
given that quality can be achieved and maintained. 

Laos Cashew Nut Plantings and Estimated Production 

Tables 1 to 3 in Annex V show: the estimated cashew nut plantings in 
Vientiane Province and Mt•nicipality as at March 1991 (this indicates an actual 
total of only 40,690 irees W:th a potential yield now of 123.75 tonnes of nuts), 
Lao cashew planning factors upon which projected returns to the project are 
based, and a costing worksheet which outlines basic purchasing prices and 
processing costs for export. Also included in Annex V is a paper on the world 
market situation for cashew, the Lao Cashew project document itself, and 
some technic~I literature on cashew cultivation. 

The long term objectives of the Project are: 

PIOP-V 

to establish Lao cashews as a viable export crop based on 
internationally accepted standards 

to establish Lao cashews as a long-term development crop within the 
Lao POR agriculture and economic pians 

to improve the quantity and quality of the crop 

to develop the technologies and expertise required to ensure the export 
capabilities of Lao POR 

to develop the Lao cashew industry to be able to support the shipment 
of one container a month from Lao POR by the year 2000. (This 
objective requires the shipment of some 415 tonnes of cashew nuts per 
year which would need the establishment of some 240,000 trees.) 
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Cashew Nut Processing 

The cashew nut is a kidney-shaped nut that grows at the end of a curiously 
shaped fle;shy portion known as the cashew apple. The shell of the nut is in 
three layers. The outer and inner layers are dry but the middle layer contains 
a dark caustic oil called Cashew Nut Shell Liquid (CNSL). This oil is driven 
off in dry roasting. but can be extracted and has various industrial uses 
including paint. varnishes and lacquers. 

In small-scale processing. after separating the nut from the fleshy part, the nuts 
are roasted to drive off the caustic CNSL and then opened individually on 
hand shelling machines. It is understood that using these machines, one 
operator can shell approximately !:i.x Kilo of nuts per day. Automatic 
equipment is produced by Peabody in the UK and there are also 
manufacturers in Italy and Switzerland, but large volumes of nuts arc required 
to justify investment in this equipment. Mah Boonkrong in Thailand consider 
500,000 trees yielding some 2,500 tonnes per year at maximum production is 
the minimum economic size. This needs substantial financing. in the order of 
USS 5-10 million for the establishment of the factory and the one-time 
purchase of the crop for year-round processing. 

The astringent Cashew Apple may also be processed into juic~. jams, candy 
and chutney, etc. Tne Mysore Central Food Technclogical Institute has 
carried out substantial development work in this area. Large quantities of 
fruits are processed into juice in Brazil hut generally speaking it is not 
practical to process the crop for both juice and nuts as there are different 
requirements for each; eg. the fruits need to be picked fresh each day for juice 
extraction, whereas for nuts the fruits are allowed to ripen and fall on the 
ground where they are collected only periodically. 

Current status of the Lao Cashew Project 

It is understood that within the terms of the joint venture agreement, the 
Thangone Feed Mill Corporation has already sent some 30 employees together 
with 30 farmers to Buriram College in Thailar d for training, and that the 
Municipality of Vientiane has purchased 30 hand shelling machines from Khon 
Kaeo for the establishment of a central processing facility. 

. ----
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The Chance of lnvestn1ent Success 

While the general formulation and intentions of the project are good, for it to 
succeed it is essential that the following matters should be given partiatlar 
attention. Firstly, the future succeM of the project relies on the early increase 
in production and productivity from increased plantings of cashew trees and 
improved husbandry and maintenance. This will need considerable expertise 
and effective extension work, combined with an adequate return to farmers for 
their efforts. 

Secondly, current a.:id anticipated yields per tree are not particularly good. due 
mainly to the varieties planted. Small low-yielding trees will need to be 
removed and selective pruning carried ouL 

Thirdly, discussions should be held with Sisaket Research and other institutions 
to select the most suitable varieties for future planting. possibly SK ~ 1 or 
SK ~2 and the composite variety Si Sa Ket SK-A which is derived from 10 
selected clones. These can be expected to produce both higher yields and 
larger nuts although, without trials. their exact performance cannot be 
prejudged. However, trials take a long time and new plantings might best be 
based on a range of selected varieties. 
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Introduction 

Until recently Lao has had to import all its requirements for crystal sugar to 
satisfy the domestic requirement. This amounts to approximately 10,000 
tonnes per year, made up of sugars from Vietnam and refined white sugar 
from Thailand. 

- ------

However, in 1983 a plan was developed to construct a sugar mill and this 
finally resulted in the establishment of the Pak Sap Sugar Mill, 3G kilometres 
north-east of Vientiane. This was commissioned in 1990 after three years' 
delay. The installation was initiated by the Vientiane Municipality within the 
Ministry of Agriculture and Forestry under a World Bank Agricultural 
Production Support Project, as part of a plan to increase agricultural 
production. The main targets were rice, animal feed and sugar with a view to 
reducing imports. The original plan was to construct a small sugar mill with an 
annual output capacity of 1,000 tonnes of plantation white sugar per year, but 
this was uprated during the design stages to 2,000 tonnes per annum as being 
more ec'lnomic. 

The mill was designed and installed by an Australian company, Batstone 
Technology Pty Ltd, and is considered to be of good quality in terms of 
technology and installation. It was constructed as a turnkey project at a total 
cost of USS 2.3 million which was financed by a World Bank soft loan to 
include land preparation and transport. 

Major problems have arisen in getting the mill into production due to lack CJf 
sugar cane for processing. The enterprise has not had sufficient operating 
capital to establish more than 30 hectares of their own cane and this is now to 
become a nursery to supply outgrowers. After much effort smallholders have 
been persuaded to plant some 100 hectares which will be ready for the 
February 1992 season; yields are expected to be in the region of 
40 tonnes/hectare, thus giving a total production of 4,000 tonnes for the 
season. However, the factory needs at least 20,000 tonnes to reach its design 
capacity of 2,000 tonnes per annum of sugar, and the disappointing response by 
farmers will therefore have serious implications for the future cash flow and 
profitability of the mill. 

Some 300 hectares have been allocated for cane production, and the practice 
has been for the mill to clear and plough the land ready for planting, and to 
provide planting material and technical assistance; the owners of the land 
supply :he labour for pl~nting, maintenance and harvesting. But the plans 
have been frustrated by the lack of working capital and irrigation facilities. 
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J - Establishing large areas of cane is expensive as it costs around Kip 100.000 per 

hectare for clearing only. RoatJs and culverts in the area also need substantial 

I repairs and upgrading. and accommodation on the site is limited and needs to 
be expanded to allow field and factory staff to make their permanent homes 
on the site. 

! 
In spite of the foregoing problems with this particular project, given better 
financing and extension services to encourage local farmers, the c~ion of I sugar processing activities ira Lao is seen by the Consultant to be a logical 
progression in order to increase the level of import substitution, improve cash 
returns to smallholder farmers and promote institution-building. The following I opportunity study proposes the replication of the Pak Sap mill in Savannakhet 
to supply the local market (ie, southern Lao). 

I 
Some technical improvements have been made to the latest design of the mini 

- sugar mill as supplied to Pak Sap by overcoming a bottleneck in the shredder I to give an increased cane throughput of 250 tonnes of cane per day (fCD). 
Operating costs have been reduced by replacing the membrane filters with a 

I fine screening and flotation (flocculation) system. The potential output of the 
redesigned mill now becomes 2,500 tonnes in a 100-day operating season. 

Before suggesting the replication of the current mill, the Consultant has given I 
consideration to an alternative lower technology vacuum pan method 

I ' commonly employed in India. However, installation costs are no lower and it 
gives a lower percentage of sugar recovery - it is, therefore, not recommended. 

\\' 
I 

\~ Mar•~et, and Demand for Specific Product 

I 
In the cane industry, the most common alternative to the construction of a 

~ fully-fledged refinery has been the production of what is variously known as 

I mill, or plantation white, sugar, or crystal sugar. This omits the final refining 
stage following affination and produces a perfectly acceptable product for 
direct marketing at a somewhat lower cost. I 
This plantation white sugar would compete with various imported products, I namely Thai refined white sugar and Vietnamese brown and white sugars. It is 
suggested that a market for the domestically-produced Lao sugar would exist if 
it could be sold at a lower price than the Thai import; essentially it would 1 compete with the Vietnamese product in the south of the country. (This is 
discussed in more detail in the paper in Annex VI.) 

1 
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The suggested capacity for the plant is based on a maximum throughput of 
250 TCD which, assuming average yields, will produce around 
2000-2,500 tonnes of plantation white sugar per year. This compares with 
current national consumption of around 10,000 tonnes per year; it is therefore 
considered that the economy could absorb this level of outpuL 

POL extraction in tne crusher should exceed 93% with overall recovery in the 
region of 82%. The plant has been sized at this capacity as this is very much 
the smallest size of ll'ill for economic operation, but will still satisfy some 25% 
of national demand when fully operational. 

Supply of Raw Materials Inputs 

The factory will require the supply of 25,000 tonnes of cane in a normal 100-
day operating season. At an assumed (modest) yield of 40 tonnes of cane per 
hectare this will need the planting of something like 625 hectares. In practice 
this will represent the major component of the project, requiring the energetic 
promotion of smallholder participation, adequate funding for land clearing and 
the supply of high quality, disease-resistant planting material which will give 
satisfactory yields and sugar content under local conditions. 

Other materials such as detergents, chemicals, lime for neutralising and 
packaging materials will need to be supplied on a regular basis. Some, such as 
poly bags, may have to be imported. The operations of the existing Pak Sap 
mill should establish sources for these, and joint purchasing, if this can be 
arranged, may lead to lower costs. 

Modest quantities of potable water and around 350 kilowatts of electrical 
power will be required each day which will presumably present no problems in 
Savannakhet. Fuel for the operation of the factory is provided by bagasse and 
only a relatively small pond will be needed for handling the effluent. There 
are therefore no adverse environmental implications of the project. 

Location and Site 

Savannakhet has been selected as the location for the new mill as it is the 
second largest and most densely populated town and province in Lao. The 
produced sugar will be sold here and further south towards Pakxe. It also has 
a history of supplying cane to an earlier Vietnamese sugar mill and local 
farmers can still grow cane for domestic consumption. Both land and rainfall 

--
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are thought to be suitable for cane growing and according to the Savannakhet 
branch of the Ministry of Agriculture and Forestry, local farmers are keen to 
move into cane production. In fact a co-operation agreement has been signed 
recently to grow cane locally for supply to the existing mill aaoss •be river in 
Mukhdahan. 

From the point of view of availability of suitable land, a site to the north of 
the town is suggested, but. as there appears to be little agriculture in this ar2 
at the present time. the availability of local farmers and labour will need to be 
confirmed. 

Project Engineering 

The technology for the production of plantation white sugar consists essentially 
of crushing cane between steel rollers, the juice beiag pumped to holding tanks 
while the bagasse is elev:tted to the boiler where it is burnt to generate the 
steam needed to operate the factory. After filtering, clarifying and neutralising 
with lime, the juice is concentrated in a triple effect evaporator and is 
subsequently crystallised in a vacuum tank. It then passes through a series of 
washir.g, recrystallising and centrifuging stages before finally passing along a 
vibrating drier-conveyor for packaging. Some 500 tonnes of molasses will also 
be derived as a by-product which can be fermented or used for animal 
feed etc. 

The Batstone equipment proposed for the mill comes in partially assembled 
modules in shipping containers and as a consequence is relatively quick and 
easy to assembl~ on site with little risk of commissioning problem~. A layout 
drawing of the mill and a flow chart for the process are included in the 
'Potential Investment Opportunity Pack' - Annex VI. 

The estimated current cost of the installation is l!SS 1 million including 
erection and commissioning. Full equipment lists and specification are 
detailed in the PIOP Annex VI. In addition the project will need the supply of 
five or six large trucks for hauling the cane at a cost of, say, USS 250,000 
depending on size and source of supply. 

A simple shed design of factory building will be adequate for this operation. 
The building will be around 10 metres x 35 metres and should be located on a 
hectare of land. The total cost for outbuilding.~. fencing around the compound, 
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internal r1Jads and hard standing and a settling pond would be in the region of 
USS 270,000. 

Manpower and Management 

Suggested staffing for the factory would be: 

1 factory manager 
1 foreman/technician 
2 mechanical electrical engineers 
1 laboratory technician 
8 can unloaders and feeders 
8 plant operatives 
6 drivers 

The manager will need to be experienced in all aspects of factory and 
plantation operations and it is suggested that an expatriate specialist should be 
employed for the first 12 months to direct operations and train a local 
manager. Some overseas training of other technical and maintenance staff 
would also be desirable. This replicates the development of the Vientiane 
mill. 

Additional staff will be required to operate the nursery and the sugar mill 
estate together with extension workers for liaison with local farmers, plus 
engineering staff for the maintenance of vehicles and farm equipment. 

Project Scheduling 

The total implementation and construction period would be in the region of 18 
months to cover the preparation of plant and building specifications and 
quotations, and allowing for equipment delivery, erection, commissioning and 
site works. 

During this period it will be essential to initiate the planting of cane for the 
first year's operation of the mill as the crop will need some 15 months growing 
time following land clearing operations. 
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Bearing in mind the historical problems associated with establishing cane for 
the Pak Sap mill, a practical schedule needs to be drawn up for the gradual 
build up of factory operations to achieve full capacity. It is s~ted that a 
five-year programme is re:tlistic and adequate funds need to be provided to 
support the operation of the factory and for land clearing until profitable 
working is aci. · 1ed. A plan along the lines outlined below might be realistic. 

Year Cane Area requirement 
(tonnes) (het.1ares) 

1 5,000 125 

2 10,000 250 

3 15,000 375 

4 20,000 500 

5 25,000 625 

Financial and Economic Analysis 

Implementation costs include the provision of expatriate management 
(Kip 36 million) (based on the IBRD consultant rate for the new Pale Sap 
manager), funds to support factory operations until an economic level of 
throughput is achieved, funds for the clearing and preparation of land for 
planting at Kip 100,000/ha. and Kip 350,000/ha for planting and maintenance 
of the mill plantation up to harvesting. These costs are based on the Pak Sap 
experience. It is assumed that the enterprise will clear and plant 100 hectares 
of their own land each year to give them a total plantation size of 500 hectares 
by year 5. 

Operating costs (including electricity, lime and other chemicals, poly bags, etc) 
are based on the current levels estimated by the Pak Sap Mill, except that 
wage rates for local staff have been doubled. These rates are based on the 
published GOL minima (see Annex 16). Production costs are summarised in 
Annex VI. The only costs obtainable were from informal records discussed 
with junior management at one meeting at Pak Sap. Sugar cane would be 
purchased at Kip 10,000 per Ton from farmers, and its wholesale ex-factory 
price is Kip 350 per Kilo (to compete with Vietnamese imports). 

The financial analysis is summarised in the following table. For simplicity, 
costs are shown to be those at full operation, as is the throughput of the 
factory (ie, by year 5). 
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As well as being financially profitable (on the base annual full development 
costs, a rate of return of 17% is suggested), economic benefits accrue in the 
form of income-earning opportunities for a relativiely large number of farmers 
(several hundred), jobs at the sugar mill (around 100) and import substitution. 

Risk and Uncertainty 

As regards sources of risk, the potential for success of the investment will 
depend on smallholder farmers being recruited at an early stage and a 
programme developed for the progressive expansion of cane planting in the 
Savannakhet district This will require adequate funds for land clearing and 
preparation. a guaranteed price to farmers which will show an adequate return 
for effort, the development of suitable varieties of sugar cane and the 
recruitment of a skilled and enthusiastic team of extension workers to be 
attached to the enterprise. 

A rise in operating costs by 20% due to problems of supply quantity or 
management failure would cause the rate of return to fall to less than 13%, 
and a fall in the wholesale price of sugar by 20% would cause the rate to drop 
to jus-.. over 11 %; it therefore seems that, if management problems can be 
overcome, the opportunity has a good chance of success. 

The recruitment of an expe!'ienced expatriate for the first year's operation of 
the enterprise and a farming/agronomic expert during the initiation phase of 
establishing cane both on the enterprise plantation and among local farmers 
would also be essential. 

The provision of adequate finances to support the factory operations during 
the early years until a profitable level of operati'ln is achieved is vital, as 
demonstrated by the Pak Sap experience. 
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Table 1 MEKONG AREA OPPOR1UNITY S1UDIES 

SUGAR AT SAVANNAKHET 

Financial Analysis summary 

{Million) Kip USS (000) 

lnvcslment cost: 1345 1908 

Production cost: 
Operating costs '49 637 

Depreciation 90 128 

Interest 74 105 
Total production costs 613 670 

R:r.te of return: 
Sales revenue 815 1241 
Operating cost 449 637 

Deprt:ciatioo 90 128 

Operating pr:>fit 336 4TI 
Interest (average 11%) 74 105 

Gross profit pre-tax 262 3'n 
Corporate tax ( 40%) 105 149 
Net profit 157 223 

Rate of return (%) = 111 111 

Repayment Pcricd (years) = 41 41 

Noles to lablc: 

I The format for lh~ economic summary follows the Ul\100 guidelines in the pubicalion ID/206. 
2 The rale or return is calculated ai; lhc sum or net profit and intel'UI divided by total invutmcnt outlay. 
3 The repayment period is calculaled as total im1atmcnt outlay divided by the sum of net profil plus in1crcs1 plus 

dcpn:rialion . 
4 For both Tllailand and Lao dcpn:riali(lll and intel'UI arc calculalcd at 6.7'* and 11% n:spcctiwcly. 
S All O!>POnunity studies assume the equity or llK sponsor is SO"!(, and bo"°"'" capital, on which iftleral is pmyablc. a 

funher .50%. 
6 In countries lhc 1otal or corpora1e taxes have been estimated at 4K. 
1 Exchange rate used • USSl.00 • Bahl2S/Kip705 
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Background 

This opponunity study begins \\-!th some background to the original investment 
in coffee production and processing, which it is now proposed to enhance. 

The Pakxong Coffee Mill is operated by the Coffee Company of Pakxong 
under the direction of Mr Simek Sihavong (also a major coffee grower). The 
mill was established in 1985 with assistance from East Germany at a reported 
cost of USS 5.0 million; it is equipped with 'Fortschritt' plant and machinery. 
In addition to milling facilities. there are substantial warehousing facilities for 
the storage of clean coffee packed in jute bags for both local and export 
marketing. 

The mill has an installed capacity of some 3,000 tonnes per season but only 
processed 1,600 tonnes in the 1991 season. The balance of 3,400 tonnes from 
the local crop of 5,000 tonnes is presently being rough hulled at viliage level in 
some 50 modified rice mills, many of which are mobile. This is apparently 
because the Pakxong mill is not able to offer any price incentive to farmers 
who pref er to use the services of th~ mobile local mills. 

The basic process carried out by the Pakxong mill is firstly to reduce the 
moisture content of the sun-dried cherry as delivered by the farmers. Typically 
it arrives at 18% to 20% moisture and this is reduced to 12% in two 50-Ton 
silo driers. The dried cherry is then cleaned and de-stoned before being de
husked in modified rice hullers, followed by polishing and size grading. The 
quality of finished clean coffee is not as good as it could be. Although many of 
the current difficulty lies in the poor quality of cherry as delivered by farmers, 
much can be done to improve the milling process by replacing and renovating 
key compon~nts. This is the essence of the current opportunity. 

Under present conditions, the modified East German rice-hulling machines 
from Fortschritt do not work as well as specialised equipment. The final 
grader, which is not working properly, is only able to separate clean coffee into 
two categories. Both locally-produced Robusta and Arabica beans arc 
delivered mixed to the mill and most coffee is ClCJ>'1ned as a mixed UG 
(ic, 'ungraded'), the greater part without any hand sorting of black beans and 
other def ectivcs. As a consequence the coffee does not achieve good expon 
prices, and only a small quantity of Arabica is marketed at the higher prices 
that this can currently command. 

PIOP-Vll 1 COFFEE AT PAKXONG 

\. 

,,.,., ... • • 



~-....-. 
.. -_.. a -

i -

-

' 

- - ------- ----- n - ·m~ • .. 

It is therefore proposed to upgrade and improve the milling operations by 
replacing thr. hulling machines, renovating the grader, and installing catadors 
to further refine the grader and selection process. It is felt that both the level 
of investment, as well as its basic nature, fit well with current intemationally
funded activities to increase value added from coffee production and 
processing in southern Lao. 

Marketing and Demand for Product 

There are two separate markets for Lao coffee - the domestic and the export. 
A detailed description of these is given in the paper contained in Annex ~11 -
the Potential Opportunity Investment Pack for this opponunity study. The 
improvement in coffee through grading and milling would be designed to meet 
the needs of the expon market, as the local market will only marginally be 
able to absorb any quality improvement. 

South-East Asian coffees compete with East African alternatives. and are 
generally regarded as inferior to the latter. The current export prices obtained 
for Lao coffee (say around USS 800 per Ton FOB Savannakhet for UG) seem 
reasonable on this basis. 

It must be remembered that Lao is competing in an extremely competitive 
world environment, in circumstances of increasing production (especially of 
Robusta, eg from Vietnam) and with the recent collapse of the International 
Coffee Agreement to regularise prices and stocks. Nevertheless., the market is 
essentially quality-driven and increases in quality will be associated with 
corresponding increases in price. It is impossible to say at present to what 
extent the quality improvement opponunity might actually succeed, and for the 
purpose of the financial analysis different quality /price scenarios have been 
modelled. Both supply and demand elasticities for coffee arc historically low 
over the long term, but demand increases in recent years have come from the 
US, Japan and Korea, and Western and Eastern Europe. 

It is suggested in the Annex that a series of expon descriptions be developed 
for Lao coffee which is to be traded. Five Robusta and three Arabica grades 
should be sufficient, with appropriate differentials from a reference price in 
each case. 
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Supply of Raw Materials 

Coffee has been grown in the Pakxong district of the ~lovens Plateau in 
Southern Laos for many years (since colonial times ii. iact), and production is 
currently a little over 5,000 tonnes per annum of dean coffee. A UNDP 
programme is currently aiming to improve both the quantity and quality of 
dried cherry being supplied to the mill and total production is forecast to reach 
between 10.000 tonnes anJ 14,000 tonnes by 1996. Detailed projections 
(including by Prov~nce) are given in Annex VII. About 85% of the crop is 
Robusta coffee .:.:-:d 15% is Arabica coffee. 

Currently there are many problems associated with the quality of dried cherry 
being supplied for processing as farmers generally only pidt once in a season, 
followed by drying on the ground. As a result of the activities by resident 
World Bank specialists in the areas of agronomy and e:rension, some farmers 
are now picking three times and drying on tables. Notwithstanding this, much 
of the sun-dried cherry has a high moisture content and is mixed Robusta and 
Arabica, containing stones and soil, and beans which are a mixture of ripe, 
over·ripe and under-ripe. By means of education and price incentives, it is 
planned under current projects to encourctge farmers to improve harvesting 
methods and upgrade village hulling operations to achieve g:adual 
improvements in dried cherry quality. 

The immediate requirement is to ensure that the mill is equipp.!d with 
appropriate machinery to cope with the expected flow and different qualities of 
coffee inputs. No early expansion in capacity is proposed, and the present 
need is to secure improvements in milling and grading to generate better 
prices and an increased income for both the mill and farmers. 

Location and site 

The investment is to be in equipment for the existing coffee mill in Pakxong 
operated by the Coffee Company of Palcxong. 

Project Engineering 

The broad purpose of the investment is to improve the crucial milling and 
grading operations to enable a variety of grades to be produced which will 
satisfy the needs of both the domestic and expon markets. The improved 
grades and classification have been described in some detail in Annex VU, and 
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referred to in the marketing section of this opportunity study. Improvements 
will require effeeJve size grading in a renovated grader and density 
classification in new catadors. 

. ---

The first step is to improve hulling performance by replacing the two existing 
Fortschritt mills with specialised equipmenL The objective of this machine is to 
remove the cherry case and inner parchment leaving the coffee bean, known as 
clean coffee. This operation is also known as pelling or shelling. 

A huller is basically a tube with a helical sc-ew along its length. The material 
is fed in at one end, friction crushes the cherry and parchment. leaving the 
clean coffee. Control of friction is adjusted by gates at the discharge end of 
the tube which increase or reduce the mass of coftee in the screw funnel. 

The next step is to renovate the existing Fortschritt grading equipment to allow 
at least three screen sizes of clean coffee to be achieved, ie 'above 18 screen', 
'screen 15 to screen 18', and 'screen 12 to screen 15'. The grader consists 
essentially of a series of perforated trays with different sized holes and slots, 
with the largest size uppermost. The trays are set on a vibrating table and 
material fed in at the top gradually filters down and is discharged according to 
size from each screen. It should be possible to separate Arabica from Robusta 
as usually the round shape of the Robusta filters through the coffee mas.5. 

The final stage of sorting is by means of catadors which separate clean coffee 
by density into weight categories. There are two basic types. The vertical type 
has a rising air current in which heavy objects fall and lighter objects are blown 
up and separated by means of funnels. Dust goes with the airflow. The 
horizontal type consists of a perforated tray set on an inclined vibrator with a 
bottom airflow. Light material is pushed to the outer edge while heavier 
material finds its lower level. Control is by flow boards at the end of the tray. 

The mill does not use catadors at the present time and the investment 
proposal envisages the supply of three machines to secure the optimum grading 
for the forecast market profile. 

The total cost of the foregoing renovation and equipment supply programme is 
estimated to be in the region of USS 120,000, including delivery and 
installa:ion. Information on suitable equipment suppliers is listed in the 
'Potential Investment Opportunity Pack', but coffee milling and 
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grading is a complex process and a detailed technical and marketing survey 
will be needed to assess the exact requirements. 

Manpower and Management 

It is envisaged that the existing management of the company will continue but 
there may be a need for a slight increase in the existing level of Z1 operational 
stait as a result of the more complex grading operations. It is also envisaged 
that substantial on-site training will be required by a resident specialist 
following instailation_ 

Project Scheduling 

A period of 12 to 18 months will be required to include a detailed study of 
existing operations, preferably during the operating season, followed by 
equipment specification, quotation, supply and installation. A parallel 
assessment of repairs necessary to the grading machine will have to be carried 
out followed by the visit of a suitably qualifierl engineer from the suppliers. 

Financial Analysis 

Various uncertainties surround the financial a.'ld economic analysis of this 
opport'1nity. Although the investment costs for the proposed machinery are 
fairly easy to estimate (84 million Kip) and no problems should be 
encountered installing it in the existing mill, the only experience of operating 
ccsts in such an environment (ie, the Bolovens Plateau) are those obtained 
from the mill itself. Thus, the necessary 30 or so staff are assumed to currently 
earn Kip 25,000 per month (based on the recently adjusted minimum rates), 
and diesel costs Kip 350 per litre (20 litres are needed ~r hour.) Operating 
costs are therefore the sum of these at 84 million Kip, the basis for this figure 
is outlined below. 

Of more importance, however, is the doubt which surrounds the achievement 
of better prices from better grades, which in turn is based on both quantity and 
quality improvements from smallholder farmers. Thus, a direct relationship 
exists between the final outcome of the project in terms of profitability on the 
one hand, f\nd both the absolute price obtained for improved grades (as well 
as the proportion of final FOB price paid to the farmers) on the other. 
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The financial analysis summarised in the following table therefore assumes the 
following simplified factors: investment, labour and diesel costs are as already 
described; the mill works 150 e;ght-hour days per year, processing its full 
capacity of 3,000 tom1es of beans; of these beam. the improved grading and 
sorting means that 10% of throughput is now sold as Arabica; improved quality 
and grading achieves price increases of USS 20 and USS 30 per Ton for 
Robusta and Arabica respectively. No difference is ~ed to occur in the 
proportion of FOB prices which the farmers receive. On this basis a rate of 
return of nearly 17% could be expected. 

Risk and Uncertainty 

The project is relatively insensitive to changes in (the relatively modest) 
investment costs. should identified technology prove to be more expensive than 
it currently appears; a doubling in costs only reduces the rate of return to 8%. 
A doubling of operating costs is more serious. sending the rate down to less 
than 4%. Of more concern to the project is the extent of price increases 
actually obtained. A price increase of USS 10 per Ton for both coffees only 
just realises a positive rate of return. (The converse is of course true for higher 
prices - a doubling of incremental sales revenue gives a rate of return in 
excess of 50%, for example.) 

It is, therefore, suggested that this exists as a possible investment opportunity if 
farmers' current quality and quantity of production can be stimulated by better 
pricing in the next few seasons; but that any further investigative work should 
be market-led, with th.: critical determinant of investment decision being the 
state of the world market for Lao coffee at that time. The extent of doubts 
about technical and production problems can be assessed from the JBRD 
Coffee project documents in Annex VII. 
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Table 1 MEKONG AREA OPPORlUNITY STIJDIES 

COFFEE AT PAKSONG 

Financial Analysis summary (in year of full production) 

(Million Kip) USS (00>) 

Investment cost: 84 119.!5 

Produdion cost: 
Operating costs 18 25.53 

Depreciation 6 8.51 

Interest s 11') 

Total production costs 28 39.71. 

Rate of return: 
Sales r~nuc 44 62.41 

Operating cost 18 25.53 

Depreciation 6 8.51 

Operating profit 20 2.84 

Interest (average 11%) s 11') 

Gross profit pre-tax 16 22.70 

Corpora.e tax ( 40%) 6 8.51 

Net profit 9 12.77 

Rate of return (%) = 16.8 16.8 

Repayment Period (years) = 43 43 

Safes to table: 

J The rormat ror this economic summary rollows the UNIDO guidelines in the pubication ID/206. 
2 The rate or rctum is ealc-.Jlarcd as the sum or net profit and intercv. dMdcd by total imies1111e11t outlay. 
J The repayment period is calculated as total i11watmen1 outlay divided by the sum or net profic plus interest plus 

dcpeciation. 

. ~--

4 For boeh 'Thailand and Lao dcpn:riation and intcl'CSI arc calcvlatcd at 6.1'1. and 11"' n:spcctMly. 
S All opponunity studies asiumc the cquiry or the sponsor is .50% and borrowed capital, on which inlen:st is pey?blc, a 

rurthcr .50%. 
6 In countries the total or corporate tucs haw been es1ima1cd al 40'%. 
7 Excllanse rate used USSJ.00 • Baht/lSfKipiCS 
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ANNEX VIII 

POTENTIAL INVESTMENT OPPORTUNITY PACK-VIII 

STICLAC CULTIVATION, LAC PRODUCT 

PROCESSING AND MARKETING 
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Introduction 

This opportunity study concerns the production of sccdlac in Isam destined 
ultimately to support the domestic furniture producing market. It draws heavily 
on work already do:ie by the Forest Products Research Division of the Royal 
Forestry Department 

Lac is the resinous protection secretion of a lac insect whose scientific name is 
Lacciffer Lacca Kerr, belonging to the family Lacciferidae; it is also found in 
India, China, Lao and Burma The lac insect produces waxy and resinous 
matter and almost all of the lac is produced by the female after fertilisation. 
The male produces only small transparent amounts. 

Thailand is the second largest lac producing country after Indfa. It is difficult 
to quote average production as it vane..\ from year to year. Ave~-aged over the 
last 10 years, production has been around 7,000 tonnes per annum. The 
highe~t production was in the year 1974/75 at around 24,000 tonnes. The 
lowest production was in 1980/81 at about 600 tonnes, due to unfavourable 
weather conditions. (When the temperature rises over 40°C for more than six 
continuous days the resinous matter absorbs the heat and the lac insects begin 
to die.) 

Presently there are about 20 lac enterprises in Thailand, almost all of them 
situated in the north with cnly one to two industries in the north-eastern area. 
The north produces nearly 85% of the Thai crop. All lac cultivation in 
Thailand is done by farmers, with RTG producing o;ily small amounts for lac 
extension work. 

The following sections follow the standard opportunity study format as far as 
possible, and there is a technical supporting paper in Annex VIII describing 
the cultivation methods for lac insects and other technical aspects of product 
manufacture. 

Lac and Lac Products in Thailand 

The cultivation of the lac insect, and the production of products from it, is a 
somewhat esoteric process, and not familiar to many potential investors. The 
following notes explain the various stages in the development of products from 
the lac insect. 
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Sticlac is the form in which th~ lac crop is obtained from trees. The lac 
encrustation is separated from the twigs either by breaking by band or by 
scraping with a knife. Seedlac is the product obtained by washing crushed 
sticlac with water. Shellac is the product obtained in the form of flakes by 
stretching the fused resin which has been freed from infusible materials by 
melting it out. Lac is bleached by the use of hypochlorite solution to produce 
bleached lac. It is used in colourless polishes and nitrocellulose lacquers. 

Normally 80% of lac is exported. About 20% is for domestic use. Normal 
village uses are various. Firstly, lac dye, which is fast on animal fibres such as 
wool and silk, is produced and has a bright red colour. Different attractive 
shades may be obtained by using different mordants. The silk cottage industry 
in the village uses sticlac for fast dying of silk. Lac must be collected before 
the insect has swarmed because at this period it contains the whole of the dye. 
In the years when the price of lac is high, synthetic dye is used instead of lac. 
Secondly is shellac; the utilisation of shellac in villages is for painting and 
furniture manufacture. Thailand produces many different grades of shellac, 
details of which are in the technical Annex. 

The treatment of shellac varies with its quality and end use. The utilisation of 
bleached shellac is the same as shellac. Currently light-coloured furniture is 
popular in Thailand, anc' therefore bleached shellac is also well-known. 

Lac and lac products have been graded A or B by the Industrial Standard 
Institute, Thailand, according to the quality of the products. Industrial 
specifications for each of these products are contained in the technical paper 
in Annex VIII. The justification for selecting the products by grades depends 
upon their utilisation. Products which are below grade B are not accepted by 
the market. 

In Thailand, sticlac is not graded by type of host trees. Generally most lac is 
acceptable for manufacturing if the age of the sticlac is not more than two 
years. A factory will test the quality of sticlac by breaking by hand and heating 
it with a flame, then stretching the resin out. If the stretched resin is light 
yellow, it means that the sticlac is freshly cut; if the colour is dark red, the lac 
was cut within 1-2 years; if the lac has no resin at all and it burns while 
heating, it means that lac is too old. The price paid by the market therefore 
depends primarily on the age of the lac. 

It is the production of seedlac intended to support the upper end of the 
domestic furniture market which the present opportunity study addresses. 
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Production would be from a seedlac factory supplied by farmers, but with its 
trees est;a.blished nearby so as to control throughput volumes as necessary - in 
effect a spatially-extended 'nucleus-estate' type development 

Market and Demand for Specific Product 

Thailand presently exports a large amount of seedlac, having about 20% of the 
world market Figu1 es are presented in Annex VIII. It also imports lac in 
years of low domestic production. It should be noted that, even in recent years 
of high production, all seedlac available for export was sold. 

However, the Thai product is not preferred by major importers in relation to 
Indian material from Bihar. The Indian product is lighter in colour, and 
therefore requires less bleaching. This colour difference is a function of the 
strain of insect and. given that India will not allow export of its strains, the 
prospects for the Thai industry to change are presently limited. In the major 
importing countries (USA, UK. other Western European countries) natural 
polishes are increasingly being replaced by synthetic ones, and long-term world 
demand for seedlac and shellac will be constrained. For this reason, attention 
is now turned to the domestic market. 

It is felt by the Consultant that the main market opportunity currently exists 
within the Mekong Basin area in the production of seedlac for the high quality 
end of the domestic furniture market. This market is still based on relatively 
cheap labour, and good French polishing with bleached or unbleached shellac 
retains value added in Thailand. The proposed investment would be for a 
factory located in Isam to produce seedlac from local farmers and its own 
sticlac, for further later transformation elsewhere into shellac. 

Historical experience has shown that variations in export prices (as Thailand is 
essentially a price-taker) translate into production changes by farmers in 
subsequent seasons, often causing factories to clos<' temporarily. It is hoped 
that more organised production of seedlac for the domestic market would at 
least partly moderate this disequilibrium. This organisation requires local 
processing in the form of an established factory, based on co-ordinated sticlac 
supplies from smallholder farmers. It also requires forward linkages with 
shellac producers so that the increased supply of seedlac can be sold, and 
eventually used in local furniture manufacture. 
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Supply of Raw Material Inputs 

In the north, lac is grown mainly in Chiengmai. Lampang. Lampoon, Pbrae, 
Nan, Chiengrai. Phayao. Uttaradit, Tak and distnl>uted in small amounts in 
other provinces in the north. In Isam lac is grown in Mahasarakam, 
Khonkaen, l..oei, Udon Thani, Sakhon Nakhon, Kalasin, Roi Et, Y asotbon, 
Srisaket, Buriru~ Surin, Nakhon Ratchasima and Ubon Ratchatbani province. 
Generally it is scattered in all directions and in small amounts and, therefore, 
it takes time for collecting the raw materials and for transportation. Estimates 
of production by area are shown in Annex VIII, as are the types of trees from 
which the insect is extracted. 

Sticlac supplies are also from Lao, and it is felt that this opportunity could 
facilitate increased cross-border trade and benefit small-scale Lao farmers. 
Lao has the advantage that many of its forest areas are particu~arly suitable for 
lac cultivation; th~se have disappeared from much of Thailand. In time Lao 
may develop a competitive advantage in sticlac production, and could justify 
the son of investment which this study currently proposes for north-east 
Thailand. 

Presently there are two ways of obtaining raw materials. Either the factory 
buys sticlac through commission agents or from the wholesalers (generally 
appointed from minor forest-products sellers in urban areas). The seedlac 
factory in Isam currently obtains sticlac from a variety of producing 
Changwats, usually by trucks of about 13-tonnes capacity. 

Approximate Location and Site 

Lac cultivation and a factory for processing could be based almost anywhere in 
Isam. The high value-to-weight ratio of sticlac means transportation is not a 
major cost in the value of the final product. Lac cultivation has the advantage 
of improving farmers' incomes, and in encouraging the use of trees rather than 
in deforestation. Land prices and proximity to potential supplies from Lao 
also suggest Isam as being a better bet for investment. Drainage 
considerations would be a factor in minimising environmental damage. 
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Project Engineering 

The plant capacity of a scedlac shop suggested below is based on a raw lac 
supply of 1.200 tonnes. Production would be aimed at 6 tonnes/day, with a 
daily working of one or two shifts for 150 days a year. 

The plant would nee'.! a water supply of not less than 15,000 litres/day, plus a 
pool for water treatment, a power supply and a site of at least half a hectare. 

Investment and capital costs for the scedlac factory are summarised below in 
the financial analysis, and shown in more detail in the technical Annex. 

Sticlac is stored in a scedlac shop in a cool ventilated room. Within four 
months the sticlac must be processed into seedlac. (Any longer than this and 
the lac will be blocked, have a high percentage of insoluble matter, and the 
colour will tum darker.) Seedlac is stored on a dean floor. air dried and out 
of sunlight. It may be raked over and put in a container just before it is sold. 

Details regarding the conversion process from sticlac to sccdlac, and on to 
shellac and bleached shellac are given in Annex VIII. 

The equipment needed in this process is the following: 

cracking machines 
screening machine 
storage bins 
washing machines 
drying kilns 
boiler and separating blowers 

All of this equipment is available in Thailand. 

There are no unusual or exct:ssive environmental implications over and above 
those of food processing of processing sticlac, providing that drainage of the 
water used in the washing process is constructed properly. All that can be said 
at this stage is that this aspect must be borne in mind when considering 
investment at any panicular location in Isam. 
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- Maapower and Management j 

Based on experience from existing factories, the following personnel would be 1 needed: 

1 manager I 5 administrative/ clerical staff 
40 labourers 

I 
Project Scheduling 

I The construction period for the seedlac factory would be of the order of 
six months, plus a further three months for machinery delivery, installation and 

I testing. 

- The construction of the factory should only be undertaken after a widespread I 
extension effon to encourage the production of a sufficient volume of stidac 
by small farmers. Demonstration cf technology, possible groupings of farmers, 

I and agreed pricing. should all be pan of this package. 

. I 
Financial Analysis 

' The financial analysis which follows is based on the detailed costs provided to I 
the Consultant by the Royal Forestry Depanment, and included in Annex VIII. 
The table below uses this data in the UNIDO format to calculate a rate of I . , return and payback period . 

'~ I The investment cost in buildings, infrastructure (including own trees) and 

"' 
... instruments is Baht 7.8 million. Operating costs total Baht 4.12 per annum, or 

Baht 6.86 per Kilo of seedlac, not including sticlac purchases. It is assumed I the factory buys 1,200 tonnes of sticlac per year at Baht 25/Kilo, and turns this 
into seedlac at a rate of 2:1. The base case shown below assumes the factory 

I sells all its output at costs plus 10%. 

On this basis the rate of return is estimated at nearly 13%, and the repayment I period is approximately five years. 

Economic benefits accrue to Thailand in the form of extra supply of seedlac 
I 

for the local furniture industry (offsetting some previous synthetic imports, 

J 
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against which must be set the cxpon earnings foregone of course). increased 
rural incomes and general increased stability for the lac industry in Isam. 
Benefits also accrue in the form of extra tree usage_ and less cutting down of 
forests. 

Risk and Uncertail!ty 

The investment is relatively impervious to changes in invcsuncnt costs; a 
doubling of costs still gives a rate of return of more than 5%. The margin 
obtained for seedlac over raw material costs and operating costs is critical, 
however; a 5% margin renders the investment unprofitable_ a 20% margin 
gives a rate of return of nearly 40%. The management of the factory to ensure 
a 2: 1 conversion rate is therefore cssectial. as is the agreeing of seedlac prices 
with purchasc:-s in advance. 

Environmental risks exist if the factory site is not properly located for drair.age 
purposes. 
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j i - Tabk l MEKONG AREA OPPOR1UNITY STIJDIES 

SEEDI.AC IN ISARN I 
Financial Analysis summary (in year of full production) I t 

I ' • 
~ 

(000 Bahl) USS (000) 

bm:stmenl cost: 7llJO 312 

I 
I 

Production cost: 
Operating costs 35624 1"25 

Dcprecialioa m 21 

lnlcrcst 429 17 

Total production costs 36516 1463 

I 
I 
I 
I ' 

Rate or mum: 
Salcs~ue 37S30 1501 

Opcriiling cost 35624 1425 

Depreciation S23 21 

Operating profit 1383 SS 
lntacst (~rage 11%) 429 17 

Gross profit i>"e-tax 954 38 

Corporate tax (40%) 382 15 

Net profit 573 22 

Rate or return {%) = 128 128 

,· 

Repayment Period {years) = S.1 S.1 I 
I 
I 

Sola 10 Llblc: 

I The fonna1 for chis economic summary follows the UNJDO pidclincs ia Ille pubicalion IDf206. 
2 The race of n:curn is calcuL1tcd • chc sum o( nc1 plOfic •nd ia1ercsi dMclcd by 1oul imalmca1 ouclay. 
3 The rcpmymcnc period is ca1cui.1cd as coul inwslmcnl ouclay dMdcd by Ille sum o( ace pn>(11 plus interal plU5 

dcpruiacioll. 
4 for boCll TilaiLlold and Lao dcpruialioll and in1erul an: cakvLllcd •I 6. 1"' and I I" rapcaMly. 
S All opporcunicy s«udics as&umc the cquicy of Ille sponsor is ~ and bono9ed capilal. on '.Which ialeral is payable, a 

funbcr~-

I 6 In rounuics chc 1oul o( corpora1e iaxcs ~ been csiima1cd a1 40'M. 
7 &hangc race UKd USSUJO • Bal112SfKip70S 
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ANNEX I 

POTENTIAL INVESTMENT OPPORTUNITY PACK-I 
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lntroductioa 

This opport'.inity study concerns the production of ~ milk at a newly
established dairy farm near Cliiang Rai in Nonhem Thailand. 

Manet, ud Demud for Product 

The major demand for ~ milt i\ in the Bangkok area, but there are 
signs of a gradual increase in demand in regional towns and rural areas.. 
While much of this demand is based on sweetened and flavoured nulks, school 
milk programmes and advenising are awakening the popul~tion in general to 
the benefits to be derived from natural milk for improved bcalth and nutrition. 

It is rurrently estimated that the Thai milk production industry is only geared 
to supply some 30% of the demand for fresh nulk. This is in an environment 
where demand is likely to increase by 10% -15% annually, due mainly to 
changing food habits. For details of the level of current demand, projections 
of future trends and estimates of the proponion of demand met by local 
production sec the market paper contained in Annex I. 

Pasteurised rather than UHT milk has been selected as an opportunity for 
investment as it is more suitable for the small scale of operation in terms of 
capital and operating costs, plus the technical skills needed for operation and 
maintenance. Both processing and packaging costs are also lower than for 
UHT milk. 

The product would be full-cream homogenised pasteurised milk, which has a 
better flavour than UHT milk and is nutritionally superior. It would be 
packed in both 0.5 and 1.0 litre plastic bottles (to be bought-in), and 
250/1,000cc sachets. This would provide the widest retail and catering market 
opportunities. 

The new international airport currently being completed north of Chaing Rai 
is expected to boost local development, and a rapid increase in the number of 
tourists visiting the area is expected. Based on current and estimated future 
demand for fresh pasteurised milk in the district, combined with the possibility 
of capturing some of the existing market in Chiang Mai ar.d the replacement 
of some of the current UHT market, it is suggested that :!Jere is an 
opportunity to establish a modest milk processing facility at the Mae Chan 
dairy farm. 
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11-.e processing plant would be designed initially to process 3 - 4 tonnes of 
milk daily. and represents a very real business opportunity with guaranteed 
supplies of high quality raw material to satisfy a growing local markeL There 
is also potential for sales out of the district to other areas in 1bailand and 
eventually. via the new airport. to overseas markets such as Singapore. 

Suppl}' or ltaw Material Input 

Wlule milk processing is well established in Thailand. based largely on the present 
recombination of imported nulk powder, there is a steady increase in the supply 
of fresh milk for the manufacrure of both pasteurised and UHf milks. 
Up to 30,000 litrf!S of fresh milk are expected to be available from the Mae Chm 
farm each day, and it is suggested that the new processing operation should be 
located dose enough to the rrulking parlours to enable nulk to be pumped or 
simply tankered for processing. This will guarantee a very high quality raw 
material each day at minimal delivery costs. 

Other materials such as detergents and packaging will need to be delivered on a 
regular basis from suppliers in Bangkok. They are currently being supplied to 
processing operations in the adjacent city of Oiiang Mai and wtll not present any 
supply problems other than relatively high delivery costs. 

Potable water and c!cctricity will already be available on the dairy farm and the 
proposed packaged processing plant will only require connecting to these services 
to be operational. There is no independent steam boiler requiring fuel. Effluent 
disposal will be handled by the same settling tanks and lagoons being established 
for the dairy farm. There arc therefore no environmental implications for the 
proposed development. 

Approximate Location and Site 

The Consultant hr.s studied the milk production. processing and marketing 
situation both in Thailand as a whole and within the project areas of Northern 
and Northeast Thailand (the Mekong Basin). A detailed evaluation has been 
made of !he published data. and discussions were held with relevant RTG 
ministries and institutions. and with several private companies and industrial 
sources. Field visits were made to tht. several areas to gain first-hand knowledge 
of the local problems and pott,ntial for development. 
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As a result of these investigations. it was concluded that no potential 
investment opportunities presented thc~lves for Isam, as the existing small 
milk processing faalities at Khon Kacn, Sakhon Nakbon and Surin. combined 
with supplies of UIIT milk delivered from Bangkok and Khorat, appear to be 
adequate to meet the current and near future level of demand. In fact, most 
of the fresh nulk produced in the Khon Kaeo and Sakbon Nakboo areas is 
delivered raw to Khorat and Bangkok for processing, as local demand is very 
low. 

However. for the Chiang Rai district in Northern 1lw1and the situation is very 
different in that, firstly. a steadily increasing local demand for fresh milk is 
only satisfied by a small Thai-Danish cooperative plant at Pa Tan; this is some 
52 kms from Chiang Rai and produces an average of only 600 litres per day of 
pasteurised milk. All other pasteurised milk is delivered daily from processing 
plants in Chiang Mai and a range of UHT milks come in from the same plants 
and as far away as Bangkok. Secondly. a new 2,000 bead dairy herd is being 
established by a Bangkok-based businessman at Mae Chan, some 30 kms nonh 
of Chaing Rai; this is expected to be in production by the second half of 1992. 
It is planned that early production will be tankered to Bangkok and other 
areas for processing. 

With professional expatriate management and the current very successful trial 
plantings of fodder crops (such as a high-protein Napier Grass) production is 
expected to be in the region of 30.000 litres per day of fresh milk. 

Whiie the new processing operation could be located anywhere in the Chiang 
Rai area with suitable infrastructure and services. for the purpose of the 
current opportunity it is proposed that it will be actually located on the Mae 
Chan Dairy Farm. The entrepreneur who is establishing the farm is keen to 
develop processing once farm production is well established. Further. location 
on the farm will show considerable benefits in reduced land and installation 
costs combined with simplified raw material suppiy. As the farm is only 30 
kms north of Chiang Rai it is well po:.;itioned to supply both the town and the 
growing Golden Triangle area with finished products. 

Location on the farm site would only incur nominal Ian() costs but it is 
understood that in the Chaing Rai area land is in the region of Baht 100,000 to 
Baht 350,000 per mi. depending on location; at least 2 rai would be needed 
for the factory site. 

Adequate refrigerated storage would appear to be available at both retail and 
domestic levels to ensure a straightforward distribution operation and secure a 
good 5 - 7 day shelf life. 
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Project EagineeriJI& 

The suggested capacity for the plant of processing 3 - 4 tonnes of milk per day 
is based on a packaged 500 lpb pasteurising and filling operation which will 
enable the production of 3 - 4 tonnes per day, 7 days a week, making a total 
of some 1,400 tones per year. Future expansion can be achieved by installing 
further packaged u.'lits of a similar size. An alternative would be to start with 
larger scale individual components which could be progressiveiy upanded or 
added to. However, this would incur a much bigbcr initial capital outlay and is 
not recommended unless future market studies doser to the investment date 
suggest that a much larger initial capacity can be justified 

The technology for producing pasteurised milk consists essentially of talcing 
cold raw milk and heating it in a plate heat exchanger to a:ound 7rC for 15 
seconds in order to rlcstroy harmful/spoilage organisms. During this process, 
after preheating, the milk is homogenised to break down the fat globules and 
distn"bute them evenly throughout the milk to prevent subsequent separation. 
After pasteurising. the milk is rapidly cooled to 4°C and automatically filled 
into plastic bottles and sachets for refrigerated storage and distnl>ution. 

PIOP-1 

For simplicity of installation and operation, a packaged unit is proposed which 
requires only connection to water and electrical supplies to be operational. 
Such equipment is manufactured in several European countries, and hoth Alfa
Laval and APV are represented in Thailand. To keep the initial costs as low 
as possible, local filling machines, which are technically quite adequate, have 
been inc!uded in the price. 

A typical factory layout is shown in Diagram A, in Annex I. This is somewhat 
more complex than is needed in the first stage of operation and can be 
simplified by merging some of the areas. A flow diagram for the pasteurising 
process is shown in Diagram B, also in Annex I. 

An indication of the range of plant and equipment needed is listed below, 
which includes installation and commissioning and 3 insulated delivery vehicles 
for marketing finished products. An example of a mini dairy plant produced by 
APV and microtherm heat-treatment equipment produced by Alfa Laval are 
also included in Annex I. 
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Equipment for 3-4 tonnes/day Milk Processing Factory. 

Milk recepti'Jn 
Pasteurising ~nd homogenising 
Buffer storage 
CIP station 
Control panel 
SS pipes and fittinp 
Filling m/ c plastic bottles 
Filling m/c plastic sachets 
Cold store 
Laboratory 
3 insulated delivery vehicles 

The estimated cost of equipment is USS 200,000. 

Manpower and Management 

Suggested staffing for the factory would be: 

Manager 
Foreman 
3 operatives (male) 
2 operatives (female) for packing 
2 drivers. 

Operatives and drivers could be costed at the minimum wage of some Bt80 per 
day; the foreman at Bt200 per day and a manager at Bt400,000 per year. 
Similar costs are applied to all other investment opportunities. 

Project Scheduling 

The total implementation and construction period would be in the region of 12 
- 18 months to cover the preparation of plant and building quotations, 
equipment delivery, installation and commissioning, and building construction. 

Financial Analysis 

Building costs are likely to be somewhat variable, depending on site conditions, 
the type of building and its complexity. For the purpose of the study a simply
constructed building is proposed, some 8 x 15 metres, ie 120 sq.metres, at an 
estimated construction cost of Baht 4,000 sq.metre. There will also have to be 
pro\·ision for hard standing, drainage, etc. This gives an estimated all-in 
building cost of some USS 200,000, and total investment costs of some 
USS 400,000. 
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Given its scale. the financing of this investment is likely to be either entirely 
through private capital, or with some 50% of investment and operating costs 
borrowed from local commercial banks. 

Estimated operating costs are summarised below. 

Raw milk purchase price 
Wholesale selling price 
Retail selling price 

Bt 7.0{litre 
Bt 19.0flitre (average) 
Bt 24.0flitre (average) 

Khoo Kaeo dairies processing costs Bt 33 /litre + packaging 
Chiang Rai College processing Bt 3.7 /litre + packaging 

Plastic bottles ( 1 litre) 
Plastic bottles (05 litre) 
Plastic sachets (1 litre) 
Plastic sachets (0.25 litre) 

Bt 350 each 
Bt 250 each 
Bt 0.75 each 
Bt 0.25 each 

With 4 tonnes/day processing, say: 50% in 0.50 litre bottles, 10% in 1.00 litre 
bottles, 20% in 0.25 litre sachets and 20% in 1.00 litre sachets, 

2,000 = 4,000 x 050 litre bottles @ Bt 250 = Bt 10,000 
400 = 400 x 1.00 litre bottles @ Bt 350 = Bt 1,400 
800 = 3,200 x 0.25 litre sachets @ Bt 0.25 = Bt 800 
800 = 800 x 1.00 litre sachets @ Bt 0.75 = Bt 600 
TOT AL Bt 12,800 

Average packaging cost 
Average processing cost 
Total packaging and processing costs 

TOT AL COSTS: 

Bt 3.20/litre 
Bt 3.50/litre 
Bt 6.70/Iitre 

Bt 13.70/litre 

Total production costs (including interest and depreciation) are thus of the 
order of Bt20,948,000. 

There is therefore a margin of some Bt 530 (ie Bt 19 - Bt 13.70) per litre. 
This accords with current estimates of profitability of current investors in the 
industry. The dairy is assumed to work 360 days per year giving an operating 
profit of some Bt2,402,000 per year. 

- ,, __ 

Production costs, rate of return and repayment period estimates are shown in 
the following spreadsheet table. A rate of return of nearly 17% is suggested, 
and this would appear conservative when compared with rates suggested by 
informal industry contacts. 
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Risk and Uncertainty 

The opportunity is more sensitive to changes in the estimated operating costs 
than in the scale of the investment c.ost. A 50% increase in total investment 
costs, for example, causes the rate of return to drop to 105%, but a 2 Babt per 
litre increase in total production costs (to 15.7 Babt) causes the investment to 
become unprofitable. 
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Table 1 MEKONG AREA OPPORTIJNITY S1UDIF.s: 

DAIRYING AT CHIANG RAI 

Financial ~ summary (}'car of full 
production) 

,, .. 

(<XX> Bahl) USS (<XX>) 

Investment cost: 10000 

Production cost: 

Operating costs 19728 

Depreciation 610 

Interest 550 

Total production costs 20948 

Rate of return: 

Sales revenue 22800 

Operatiug cost 19728 

Depreciation 670 

Operatiug profit 2402 

Interest (average 11%) 550 

Gross profit pre-tax 1852 

Corporate tax ( 40%) 740.8 

Net profit 1111.2 

Rate of return (%) = 16.6 

Repayment period (years) = 4.3 

Notes to table: 

1. The format for the financial summary follows the UNIDO guidelines 

in the publication reference ID /206. 

2. The rate of return is calculated as the sum of ne.t profit and interest 

divided by total investment outlay. 

3. The repayment period is calculated as total investment outlay divided by 

the sum of net profit plus interest plus depreciation. 

400.00 

789.12 

26.80 

22.00 

837.92 

91200 

798.12 

26.80 

96.08 

22.00 

74.08 

29.63 

44.45 

16.6 

4.3 

4. For both Thailand and Lao depreciation and interest arc calculated at 6.7% and 

11 % respectively. 

5. All opportunity studies a55umc the equity of the sponsor is 50%, 

and borrowed capital, on which interest is payable, a further 50%. 

6. Exchange rate used at February 1992: US41.00 "' Bt25/US41 • Kip705 
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The Market for Dairy Products: History and Current Situation 

Dairy products have not been a customary part of the Thai diet. Their 
consumption has been promoted by the cheap supply of skimmed milk powder 
and butter oil from temperate dairy farming countries.. 

The first dairy products in Thailand were condensed milk and milk powck.r, 
which are easy to store. Then, in the mid-sixties, production of sweetened 
condensed milk started. The Thai taste is for very sweet iterns and the local 
sugar industry came in to supply the sugar required in sweetened condensed 
milk. Full cream products were copied also. 

As a result of steeply rising butter fat prices in the mid-1970s, butter fat was 
replaced in Thailand by vegetable oil, which in fact is preferable to the Thai 
taste, butter oil having a stronger smell (coconut oil was originally used but 
later palm oil which is easier to use and cheaper). 

Fresh milk production was initiated by the Dairy Farming Promotion 
Organisation of Thailand (DFPO), in co-operation with Danish parties and 
financial support. Pasteurised milk was first sold in plastic bags. 

DFPO very soon received more milk than it could sell. The private sector 
dairies were forced to receive surplus quantities of fresh milk (10 kilos of milk 
per kilo of imported skimmed milk powder and later 20 kilos of milk). 

The take-off point for ready-to-drink milk was the introduction of UHT 
treatment and aseptic filling in the beginning of the 1980s. DFPO started and 
the other dairies followed. In the mid-eighties RTG started a very successful 
drink milk campaign and the surplus of fresh milk became a deficit. 

The present dairy market splits as follows (milk equivalents): 

Cultured products 5% 
Condensed milk 27% 
Liquid milk 33% 
Milk powder 17% 
Other dairy products 18% 
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Milk powder and condensed milk are slightly de~ing in market share. 
Liquid milk demand is increasing by 10-20% per annum. UIIT milk is 
already a larger product than pasteurised milk and sales arc growing much 
faster. A majority of the !!'!uid milk is flavoured and sold in 250-cc 
packagings. Drinking yoghurt is also becoming more popular. 

In practice the milk quota system is not needed at presenL 1be private sector 
dairies have started their own collection units. The majority of the dairy 
products are sti!I based on imported skim milk powder. In 1988 and 1989 
Thailand imported some 600,000 tons of milk equivalents per annum. Total 
fresh milk production in 1989 was in the order of 150,000 tons and total milk 
ccnsumption some 13.5 kilos of milk equivalents per capita. This is a low per 
capita consumption in an international perspective. 

In 1990 only three big dairy enterprises were left in the private sector after the 
closure and the merger of some dairies. Additionally, a new major enterprise 
was very recently announced and a couple of large private dairy farms are in 
the process of establishing their own dairies. Locally there would be appear to 
be scope for private and co-operative specialised dairies to keep pace with 
growing domestic milk production and consumption, cg pasteurised milk, 
yoghurt and. eventually, cheese. 

Demand for ready-to-drink milk peaks in the hot season between March and 
May and drops to its lowest in the rainy season which follows. Conversely. raw 
milk production is lowest in the hot season and highest in the rainy season. 
Therefore, recombined products,and particularly long-life UHT milk, have a 
competitive advantage over fresh milk during the second quarter of each year. 
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T1le Demand for Milk and Milk Products ia Tlaailand 

Estimates of demand in 1989 for ready-to-drink milk are 153,000 tons.. Of this 
it is estimated that 105,000 tons will be produced in Thailand, leaving a deficit 
of ~000 tons to be made good by reconstituted milk. The deficit was 
expected to increase in 1990 but at the current rate of increase in domestic 
production the deficit should be eliminated by 1993, when a local surplus of 
2,500 tons may be expected in the ready-to-drink supply. However, local 
production supplies a much smaller proportion of total demand for all milk 
and milk products. Statistics for 1987 reveal that 79,000 tons were produced 
locally whilst the liquid equivalent of 547,000 tons was imported in various 
forms. This means that locally produced milk in 1987 only supplied 12.6% of 
total national requirements for milk and milk products. 

Most processors cannot get enough locally-produced raw milk. They are 
increasingly keen to do so since the world price of milk powder increased from 
USS 900 per ton in 1987 to USS 2,028 in 1989: currently skim milk powder is 
available at around USS 1,600 per ton. RTG directives to processors to buy 
two volumes of locally-produced milk for every one volume of reconstituted 
milk produced and to increase use of local milk by 20% per year are now in 
abeyance because of the shortage of home-produced milk. At present, the 
place of locally-produced milk in the market to processors is assured since, at 
current world prices, local milk is now slightly cheaper than reconstituted milk 
and the directive is probably no longer necessary. 

Strict government control of milk prices exists. It is implemented through the 
Dairy Farming Promotion Organisation (DFPO). This organisation started out 
as an experimental farm under a bilateral aid programme of the Danish 
Government in the 1960s when the Thai-Danish Dairy Farm at Muak Lek near 
Saraburi was set up to determine whether exotic cows would flourish in 
Thailand or not. It is run by a board of directors composed of 11 government 
nominees and one non-government officer. They review the costs of 
production each year and set a baseline price which is then paid to bulk 
suppliers (such as collection centres) by the major processors. 
Producer-processors set their own prices at retail or wholesale level but with 
the present state of demand there is no incentive for price-cutting. 
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The result is relatively expensive milk at retail outlets. However, this has not 
dctcrr~d consumers in the rising affluence of urban Bangkok, where most of 
the milk is consumed. Added stability for the price structure for the home 
industry has come from recent rises in the world price of milk powder. 

As yet there has been no sign that any one product has saturated the markcL 
Almost no cheese is produced but consumers arc beginning to buy imponed 
cheese in increasing quantity. 

The processing industry is well-equipped in its present form to cater for the 
demand. Collection, processing and marketing is well-organised; however, with 
such a low market share for the home-produced product there is an urgent 
need for the scale of the producing industry to expand. Even without any 
funher increase in demand. domestic output could grow 10 times greater than 
its present level before the market would be saturated. 

Table 1 details the production and sale of ready-to-drink milk in recent years, 
Table 2 lists the producers of ready to drink milk (and their capacity in tonnes 
per day), Table 3 summarises the domestic contribution to total milk supply, 
Table 4 projects the number of cows, milk production and demand until 1997, 
and Table 5 shows similar projections for a range of dairy products. 
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Table I Production and Sale of Ready-to-drink Milk (000 litres) 

Production Sale 

Year Pasteurized U.H.T. Total Growth Pasteurized U.H.T. Total Growth 

1984 15,987 56,680 72,667 1.270 15,507 53,032 68,539 3.694 

1985 16,190 57,400 73,590 5.755 15,947 SS,124 71,071 4.646 

1986 16,343 61,482 77,825 13.245 16,115 58,258 74,373 12.303 

19~7 17,627 70,506 88,133 19.107 17,433 66,090 83,523 19.610 

1~88 18,000 86,973 104,973 17.444 17,820 82,082 99,902 18.470 

1989 19,726 103,559 123,285 6,740 19,700 98,654 118,354 6.5'5 

1990 23,687 107,908 131,595 11.402 23,600 102,512 126,112 11.567 

1991 27,700 118,900 146,600 27,700 113,000 140,700 

Note: Figures for 1990 and 1991 are projected 

Sources: Ministry of Agriculture and Cooperatives and selected manufacturers 

' I 
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Table 2 Producers and Production Capacity of Ready-to-drink Milk 1990 

Production Capacity (tons/day) 

Producer Pasteurized Sterilized UHT 

l. DFPO 

2. Nong Pho Ratchburi Dairy Cooperations 

3. Chiangmai Dairy farm Co.,Ltd. 

4. Chok Chai Dairy Farm Co.,Ltd. 

S. Foremost Freezeland (Thailand) Co.,Ltd. 

6. C.P. Meiji Co.,Ltd. 

1. Thai Milk Industry Co., Ltd. 

8. Nestle (Thailand) Co.,Ltd. 

9. United Dairy Food C,.,Ltd. 

10. Foremost Milk Food (Bangkok) Co.,Ltd. 

11. Other 13 producers 

Note: Excluding factory of educational institutes and small 

scale dairy farm promotion projects 

Source: From selected producers and own estimated. 
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T..-3 Domestic Coatribatioa lO Milk troducls Supply 

Year Fresh Fbvoured Coadenscd Evaporated 

Production (loas) 

1988 18,550 123.,641 94,573 11,138 

1989 36.436 129,631 98,112 18,485 

1990 40,400 157,164 104,494 19,596 

End Year Slocks (tons) 

1988 1,432 3,323 2,trl 1,155 

1989 1,735 5,357 2,051 1,181 

1990 1,217 8,553 1,596 1,827 

Sales \million Babt) 

1988 4.98 2.19 2.13 0.23 

1989 5.80 2.39 2.71 0.44 

1990 8.08 2.73 3.00 0.4-f 

Source : Ministry of Industry Industrial Statistics 

7 DAIRYING IN CHIANG RAI ANNEX I 

L 232 a: zz:= 

,; . 
• 



..... _ .. . --~ . - -

• .. -

i -

\ 

~\ 

'~ \ 

-

PIOP-J 

Table 4 

Y:ar 

1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 

-- - . -.t-- . 

Projected Dairy Cow Numbers, Production and Demand 
for Ready-to-Drink Milk, 1988 - 1997 

Dairy Cows Mille Demand for R-t-D 
Production nulk (000 tons) 
(000 tons) 

45,100 84.7 141.0 
50,000 105.0 153.0 
54,900 1153 166.0 
66,400 139.4 177.0 
81,100 1703 188.0 
95,000 199.5 197.0 
113,500 2263 206.0 
132,500 278.3 211.0 
155,900 322.4 216.0 
186,400 376.4 220.0 

Source: Landell Mille; Ltd 

8 DAIRYING IN CHIANG RAI ANNEX I 

] 

I 
I 
I 
I 
I 
I . 

I 
I 
I 
I 
I 
1 
1 
I 
J 
] 

I 
I ,,,.,.,_ ;., ,, . 

' ~ 



I 
r 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

... I 
I 
I 
I 
I 
I 
I 

' 

d'•la!form ) Covere ., 
( 1 era I store (2) Gen 
131 Corridor 

Cold store 
(.t) om oom 
(5) Service ro nd spare parts r 
61 Worksnop a 

( ssing room 
(7) Proce la!form 
(8) Covered ~1ties l)H1r:e 
(9) Srarr ame 

r'Ol Enrrance ,.er oHoce 
' r mana~ 

111) F ac::c Y ff ice 
'21 Secretary o 

(' ''I 
'l3l Lahor~ro ,,.,. otfoce 
· 1 maria,,,. 
i 1.=i Genera ancl ~r.c0un1s 
, :5) R"?cc::H•on 

· 0 n,cc ••. ~, 
Prodw •• ~ , if)) ;:o;:ure 

ro0m 

DIAGRAM A 

5 

7 

8 

l_ 

l --~-~-1 ., ; 

iii. 
/ 

( 

"' 

6 

.· 

. ! 

. -----

•. ii'·,_, 
...... ~~ .. ~~ .... 

-. 

I 
I 

/ 

, (:, 

• 



J 
I 

t 

f i 

I; 

I I 
' . 
I 

/ 

,. 

= 
~ 
~ 
Q 

-

------1 

I ~ I 
I 
! 
I 
I 
I 
! 
I 

I 
I 
l 
I 
I 
I 
I 

I 

e 

2 3 

I t-.'-~ • TO nLLING 

7 1 
CIP R 

• \ ·~ • 

4 ' 

I~,;;-, -----------1 
I I 

I~ ffi OPPR .. 

I e t I 
I I 

L CIP STATION _J 
--------------

- -

~l;;, J ------ - 1.... ~ 
I 
L_ __ -----·-·-- ---·· --

1 MINI DAIRY 
I CAPACITY : ~-;OOL/H 

l~~_ow~~RT _____ __ 
sourn u.sr /SA 

f'I( llt> 
S1HCW'OR( 

..... ~ ..... ~ ..... ~ ...... --~~--- .......... 
' ICAL.[ .rNTS I 

' 
I 

.. ~~/' 



-~ ...... . - -- .. ' 

• . -
i 

~\ 
' ,. ~ ,. 

~ 

• 
I 
I 
1 
I 

- I 
I 
I 

I 
I 

... 

I 
I 
I 
1 
I 
I 
I 

I ' 

oc 

MICROTHEfi 
pour traitemen~ 
lait par la chale 

l ______ 



ll·LAVAL 

MICRO THERM 
for heat treatment 
of milk 

\ 

,,. 
• 



i -

' 

l 

A vantages du produit 

Appareil Alfa-Laval type Microtherm: 
• autorise un stockage prol~nge du lait ainsi traite 

jusqu·a 7 jours 

• tous les composants sont en acier inoxydable et 
en caoutchouc atimentaire. conformes aux nor
mes FDA 

• dispose d'un programme de traitement a contr61e 
automatique 

• installation premontee a fonctionnement i!T'mediat 

• necessite peu d'espace - environ 4 m2 

• consomme tres peu d'energie - 1 kWh pour 200 
litres de lait traite. 

Specifications techniques 

• Programme des temperatures: de +S5°C a 80°C 

• Temperature d'entree du lait: de +4°C a 35°C 

• Temperature de sortie du lait: 
- Pour modele sans 5 a S°C au dessus de la 

refroidisseur: temperature d'entree 

-- Pour modele avec 5 a 6°C au dessus de la 
refroidisseur: temperature d'eau de 

refroidissement 

• Voltage: 3 x 380V. 3 x 220V OU 1 x 220 v 
- 50/60Hz 

• Acier inox type AISI 316et SIS 2343 
• En option enregistreur de la temperature de 

traitement de lait et poste refrigerant a plaques 
type P30 

P-300 P-l • P-900 
• Capacite en l/h 300 600 900 
• Puissance electrique en Kw 4.5 6.5 9.5 

---- ...;_-----. ..... _-..... -------- - --...----- - ' 

Product Benefits 

The Alfa-Laval Microtherm: 

• makes it possible to store cooled milk up to 7 days 
without spoilage 

• has a processing system of stainless steel and 
rubber parts in FDA food quality 

• has a completely automatic process control 
equipment 

• is built to be an easily installed plug-in unit 

• requires small floor space - only 4 m2 

• has a very low energy consumption - only 
1 kWh/200 litres of processed milk 

Technical Specification 

Processing temperature: +65° C to 80" C 

• Milk inlet temperature: +4°C to 35°C 

• Milk outlet temperature: 
- for models without 5 to 6°C above milk inlet 

recooler: temperature 

- for models with 5 to S°C above the tempe-
optional recooler: rature of the cooling 

water 

• Voltage: 3 X 380V. 3 X 220V. or 1 x 220V -
50/60t-:z 

• Stainless steel AISI 316/SIS 2343 

• Milk temperature recorder and P30 plate cooler as 
extra 

P-300 P-600 P-900 
• Capacity l/h 300 600 900 
• Electric power kW 4.5 6.5 9.5 

fmml 
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APV Paraflow plate heat exchangers 
The introduction of the Paraflow plate heat exchanger by APV in 1923 made available for the first time 
a highly efficient continuous heat transfer unit with easily accessible surfaces for inspection. deaning 
or replacement. 
Since then. the Paraflow has become established in many sections of the food and beverage industries 
where heating. cooling. sterilisation and pasteurisation must be carried out under hygienic conditions. 
Cleaning in-place procedures have largely eliminated any need for manual attention. 

Benefits of Paraflow processing 
Savings in space. Paraflows require only a 
fraction of the space taken by tubular exchangers 
or open vessels. 
Ease of extension. Capacity can be increased 
within frame limits simply by adding plates. 
Resistance to corrosion. Plates are in stainless 
steel 316 for the majority of applications or in 
special stainless steels for acid and chloride 
bearing products. Other metals are available to 
suit particular processing requirements. 
including titanium for corrosive products such 
as ketchup. 
Unimpaired flavour. The Paraflow's high heat 
transfer performance means short contact time. 
Heat sensitive products maintain their natural 
flavour. 

Precise temperature control. The final product 
temperature can m' accurately controlled to 
within ± l°C if required. 

Economix thermal mixing. Certain types of 
Paraflow plates are available in compatible 
versions in which the trough geometry, and 
therefore the thermal characteristic, is different. 
By using a suitable mixture of the plates. greater 
flexibility may be provided to achieve a specified 
thermal and pressure drop duty in a single pass. 
This avoids the inconvenience of connections on 
the follower and ensures an economic 
combination of minimum surface area and 
minimum pumping costs. 

Designed for deaning in-place. The C.l.P. 
systems available from APV ensure maximum 
deanliness with minimum disturbance of 
equipment. 

Economies in cooling water. High Paraflow 
heat transfer performance means minimum 
cooling water rate for a given duty. 

Ingredient saving. Not only does the fully 
enclosed heating system prevent the evaporation 
of valuable volatile substa'lces but careful control 
of product temperature reduces degradation of 
ingredients, often providing significant 
economies in the use of expensive constituents 
such as thickeners. 

Oip-in gaskets. Most Paraflows can be fitted 
with the APV Paradip gasket. which incorporates 
a mechanical method of attachment and requires 
no adhesive to retain it in position on the plate. 
During regasketting it offers users substantial 
savings in time and money for no inc:rease in 
initial cost. 
An important advantage of Paraclip is that it 
makes full use of the unique interlocking ridge 
system, which performs sur.h a vital role in 
maintaining plate pack alignment. 
The Paraclip system can also be applied to certain 
plates in existing installations. conversion 
requiring only an on-site piercing operation. 
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Operation 
The AP\/ ParafiO\.v consists of a frame in which 
independent metal plates supported by rails are 
clamped between a head and follower. The 
plates are sealed at th~r outer edges and around 
the J)Orts by gaskets which are so arranged that 
the hqu1d and the heating or cooling medium are 
directed alternately into the passages formed 
between plates. 

High performance heat transfer. Troughs 
pressed into the plates produce the extreme 
turbulence and large surface area that provide 
the exceptionally high heat transfer performance 
combined with compactness. of the APV 
Paraflow_ 
The resultant rapid transfer of heat is further 
enhanced in most applications by arranging the 
liquids to flow counter-currently. 
Depending upon type, some plates employ 
diagonal flow_ Others are designed for vertical 
flow. 
Heat transfer co-efficients of u~ to 3400-3900 
kcaVm2h deg C (700-800 Btu/ft h deg F) can be 
obtained and temperature differ~nces between 
the product outlet,i!nd cooling water inlet can be 
as low as 1 or 2°C (2 or 3"F). 

Plate length variants. Plates for several of the 
latest Faraflows can now be supplied in different 
lengths to provide a number of discrete variations 
in the aspect ratio. This in turn ensures that 
wherever p~ssible ~ desir_ed heat transfer duty 
ca_n _ be achieved m a sangle frame, using a 
minimum number of plates. The net result is a 
reduction in capital expenditure and a shorter 
pay-back period 

.... --· .... -COOLED 
PROCESS 
LIQUID 

0 

---------------- -

Intermixing of liquids is impossible. Gaskets 
are arranged to give a double seal between the 
liqui~ streams and make intermixing impossible. 
The mterspace between the seals is vented to 
atmosphere. so that in the rare event of leakage 
there is a visual indication and an escape path for 
the pressuriseo ,•Jid. 

Energy saving by regeneration. Significant 
thermal economies can be achieved by using 
Paraflows to transfer heat between process liquid 
streams of widely different temperature. The 
sub~uent reduction in heating or refrigeration 
requirements can provide energy savings in the 
region of 80-95 per cent. 

Versatility of duty. Some Paraflow models can 
be divided into separate sections by the use of 
connector plates (below) to accommodate more 
than one heating or cooling stage. 
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The RFT-Tank 

A!! 18/8 sta•n1ess 

Ac_ ... s~;:. e 

Factory installed 
condensing unit 

Robust 'lreue-free 
ag•tator mot~r 32 •pm 

S~ec•ally designed 
agitator paddle gives 
e!fec:.ve but gentle 
agitation 

The ur : is delivered ready tor use; it only need to be connec
ted tc ~'"le mains 

It 1S :;'larged with tr.e ccrrect c;uant1ty of refrigerant. cht>cked 
and tes:"!d 

Tr.e ·".s:alia:ion meets strict electnca! standards and olfer low 
1ns:a!la::cr. costs. 

Control box 
T~e ~:ao~ard delivery i:onta;r.s an operating switch, t'1ermostat. 
me·:'13". i:a' t•mer for ag1!a:1on ar.d other corr>ponents rec;uired 
!or :•::e• control of cooi.n3 a"d storing. 

Evaporator 

. .. 
I·'".:~·~-•. • :.:', 

Highly polished 
m•lk vessel for 

Outl~t 

The direct e•pans1on system gives the most economical use 
l)f electricity. 

Our evaporators are made of welded sta1nle~s s:o<?el. 
specially designed lo get the optimum heat excr.;inge oe:· 
ween the milk and the refrigerant. 

Each eva~orator •S 1ndmdually leakage :ested .1n<1 .,~cl'!'· 
?Oes ~:iec·al treatments to r.nsure many year, .,. :·~ 1 ~:
frP.'! i:,...c:·ng 
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Introduction 

An outline of the problems and potentials asoociated with the future 
establishment of fruit and vegetable canning operations in Isam is discussed at 
length in Annex 14. Similarly the background papers on Thai Agroindustrial 
Circumstances, Demand Considerations in North-east Thailand, and the 
Lessons of Entrepreneurial Experience have examined the current overall 
situation for agroindustry, including possibilities for fruit and vegetable 
processing. From these it has been concluded that many of the, a~ yet. 
undeveloped areas in this region of Thailand have strong potential for the 
establishment of medium-sized canning facilities. given entrepreneurial flair 
and technical competence. The map of Isam at the start of this Main Volume 
suggests that possibilities for expansion may exist in the more eastern and 
southern Changwats. provided that local production can be stimulated. 

As a consequence the following opportunity study has been developed as a 
generalised model, and is not location-specific. It may be used as a basis for 
the evaluation of a specific project, and modified to suit the actual capacity 
and range of raw materials and finished products envisaged for any new 
investment. 

The Need for the Model 

Field visits by the Consultant to a number of medium-sized canning operations 
in Isam which have all been commissioned within the last three to four years 
have provided a clear insight into many of the technical and operational 
aspects affecting the viability of this type of enterprise. However, it is 
appropriate to mention at this point the wide variations in building design and 
equipment installed in these factories and noted by the Consultant In some 
cases, both the buildings and processing facilities were so poor that failure of 
the venture seems inevitable. In one instance, a very expensive concrete and 
brick building had been constructed to house processing operations, which was 
totally unsuitable in terms of finishes and facilities for food processing 
operations. It had then been filled with poor quality plant and equipment 
without any clear thought given to product flow and handling. Not 
surprisingly, this enterprise has already failed due to overall lack of business 
expertise and technical competence. 

Others have generally been much better, but there has been a universal lack of 
attention to factory flooring. A food processing plant is not a warehouse, and 
a simple concrete floor in the processing areas is not adequate. Many 
aggressive fluids are used which spill onto the floor, for example brine and 
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cleaning and sterilising solutions. Fruit juices themselves tend to be acidic and 
corrosive. In all the factories visited there was evidence of serious breakdown 
in the floor structures in those areas most subject to splashing with these 
liquids and in some cases the concrete was close to disintegration. Subsequent 
repairs invariably will prove to be difficult, expensive and disruptive. It is also 
unhygienic and, most importantly, is unlikely to meet with customer and FDA 
approval for export to the USA and Europe when visits are made to factories 
by potential buyers and eAlJOrters. Instead of concrete, a good quarry tile of 
non-slip quality should be used with acid and alkali resistant grouting in those 
areas most subject to corrosive attack. (Floors should also be laid with 
adequate fall to give good drainage.) Walls in the processing area should also 
be tiled or coated with special paints that will allow regular washing down, but 
higher levels and roofing can be of a cheap and simple construction, with the 
minimum of framework to avoid the accumulation of dust. The factory should 
be light and airy to provide optimum working conditions and good visibility for 
plant hygiene and quality control. While the final autoclaving process to 
sterilise finished products will mask many unhygienic practices in the 
preparation of canned ioods, in the long run problems will arise with both the 
work-force and the product quality which can be difficult to correct. 

Much of the equipment used in local canning factories is made in Thailand 
and is both relatively cheap and well constructed. More specialised equipment 
such as sterilising retorts and can seamers, is probably best imported as failure 
at this stage of processing can have serious consequences. Locally made batch 
evaporators do not produce a good enough product for export in most 
instances and should be avoided. They have not been used in Europe and the 
USA for many years. They are cheap to instal but expensive to operate and 
tend to produce discoloured products with a degraded, cooked flavour; this 
has been a problem in some sectors of the Thai tomato paste industry. 
Continuous, multiple-effect evaporators are expensive in terms of capital costs 
and the manufacture of concentrated juices and pastes is not generally 
recommended for small to medium scale operations unless a very high value 
product can justify the investment costs . 

While the processing of a single product reduces installation costs and 
simplifies management and raw material supply, it leaves an enterprise very 
exposed to the vicissitudes of weather, suppliers, transportation, market 
fluctuation and a host of other factors. It is also difficult to get year-round 
supplies of raw materials generally needed to cover factory operating 
overheads and depreciation. A simple, multi-product unit is therefore 
proposed for the model, which can make use of a variety of fruits and 
vegetables in season. For Isam a choice might be made from the following, 
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although this list is by no means comprehensive and the actual selection will 
depend on the locality and perceived expon and domestic demands. 

Raw Material Season Products 

Mushrooms Year round in sheds Whole, sliced in brine 
Baby com June to March Canned, whole in brine 
Bamboo shoots July to October Canned, whole in brine 
Lychee April to July Canned, juice or syrup 
Logan June to August Canned, juice or syrup 
Mango January to May Sliced or puree 
Papaya Year round Sliced 
Tomato 3 crops with irrigation Whole, chopped or juice 

Seasonality may vary slightly with location and rainfall. 

By judicious selection of a well-balanced mix it is possible to minimise 
equipment costs, as the same lines can be used for several products. It will 
also enable year-round operation apart, from an annual shut-down period for 
major maintenance and overhaul. 

Prices of raw materials and finished products can var; widely depending on the 
area, seasonality, level of production and world market demands as they relate 
to supply, quality and brand. As a consequence, the figures used in the 
following text can only be indicative and would need to be adjusted for specific 
projects. The actual mix of products and volume of each can also have a 
major bearing on operating costs and revenue. It is still felt, however, that 
investment opportunities exist in these areas, along the general lines indicated 
by the model. 

It should also be noted that although this study is developed from Isam 
experience and costs, it could bl! equally suitable for parts of Lao. 

The Product Mix 

The model canning operation has been based on the following mix of raw 
materials, being those most widely available and with a good market d~~mand. 
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PRODUCT PERCENTAGE 

Straw Mushrooms 40% 

Baby Com 30% 

Bamboo Shoots 10% 

Mango/lychee/papaya 20% 

It is assumed that 80% of production wiJI be in Al-15-ounce retail packs with 
the balance in AlO cans for the catering market. Fruits \\ill be packed in 
syrup or natural juice. There is an increasing demand for the latter in the 
European and North American markets. 

While bottled products are steadily increasing in popularity, this requires 
somewhat more skill in processing and is more expensive. This process is, 
therefore, normally reserved for high quality products only. It has not been 
included in the study but should be a subject for consideration by any 
interested entrepreneur. Suitable bottles are manufactured in Thailand but the 
caps may have to be imported. 

Market, and Demand for Specific Product 

The domestic and export demands for a range of fruit and vegetable products 
have been dealt with in the Annexes already mentioned. Essentially there is 
an outlet for any quality product for sale at reac;onable cost. Many processors 
have hitherto only been able to deliver to the market on these terms 
intermittently, and the intention of the current opportunity is to overcome 
these problems. The level of output from the proposed investment would have 
no effect on the market price of the products overall. 

Supply of Raw Material Inputs 

Raw materials would be produced by outgrowers on a direct contract basis, 
with the enterprise providing seeds and planting material etc through its own 
extension service. The requirements for success in securing adequate supplies 
of good quality raw materials have been identified in various of the Annexes. 
The shed growing of mushrooms should be considered as a possibility to give 
year-round production of the required size and quality. For more technical 
details on straw mushrooms see the opportunity study for the production of 
them at Chumpae (PIOP III) 
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Other materials such as salt, sugar, detergents and sterilising compounds plus 
canning and packaging materials arc readily available from domestic 
manufacturers and suppliers. Only the best quality materials should be used 
for export products, and the final presentation is particularly important. 

A good supply of potable water is important and this can be a limiting factor 
in the selection of a suitable site for the factory as salinity is an increasing 
problem in some areas of Isam. Electrical power and fuel will also be 
required. There should be no major effiuent problems from this type of 
factory but some pre-treatment and a pond will be required. 

Approximate Location and Site 

The project is not location-specific, but various factors will need to be 
considered in selecting a suitable site. These include the availability and cost 
of land and services, the availability of labour, both for crop production and 
factory operation, the quality of roads and general infrastructure, water and 
power supplies, and suitability of locality for growing the required crops. 

land costs in Isam are generally lower than in other parts of Thailand, 
although it may be well to plan on the basis of the figures quoted in the 
dairying opportunity for Chiang Rai and expect costs of anywhere between 
Baht 100,000 and Baht 350,000 per rai. It has already been suggested that 
future possibilities and growth areas may well be mainly within the southern 
and easternmost Changwats of Isam. 

Project Engineering 

- ~-

The suggested capacity for the factory is based on a maximum throughput of 
10 tonnes per day of raw materials on two canning lines and one juicing line. 
A target annual throughput of 2,500 tonnes of fruit and vegetables is 
envisaged, ie some 7-8 tonnes per day for 330 days which will yield about the 
same tonnage of finished products. Although yields from raw materials to 
canning can fall by as much as 50% in some cases, the balance is made up 
with juice, sugar, brine and the weight of the cans. Total production of cartons 
is hoped to be in the region of 200,000 per year. 
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General purpose processing lines arc required, incorporating raw material 
sorting, blanching. preparation, can filling and scaling stages to handle a 
variety of fruits and vegetables. Where possible, l<M:ally-fabricated equipment 
should be used to reduce initial costs, subject to the quality being adequate for 
the purpose. A flow diagram for the sequence of operations in the canning of 
baby com is shown in the PIOP Annex Il. In addition, a brief outline covering 
the technology of food processing is included in Annex 19. 

A layout drawing for a typical medium-sized fruit and vegetable canning 
factory is also included in the PIOP. This includes provision for extension in 
the future by adding a third canning line and an evaporator for the 
manufacture of concentrated juices and pastes. 

Investment costs can vary widely depending on the source of equipment and 
degree of automation. As labour costs are relatively low in Isam, expensive 
labour-saving equipment is not necessary at this time (of the type provided by 
many European manufacturers): blanching can be carried out in simple open 
vats rather than on continuous machines; cans can be filled manually and 
sealed semi-automatically, for example. Based on discussions with several 
enterprises visited by the Consultant during field trips, an installed equipment 
cost of USS 600,000 is thought to be adequate. A list of major components is 
shown below. 

Typical list of major components for a fruit and vegetable canning operation: 

1. Washing and feeding units 
2. Inspection tables and scales 
3. Trimming, sizing, p~eling line 
4. Blanchers 
5. Elevators 
6. Slicers 
7. Juice extractors, pulpers, fillers 
8. Can washer 
9. Canning line 

10. Check weighers 
11. Brine, syrup preparation vats 
12. Brine, syrup filler 
13. Conveyor-exhauster 
14. Can seaming machines 
15. Crates and autoclaves/retorts 
16. Accumulating tables and labelling machines 
17. Carton sealer 
18. Miscellaneous tables and conveyors, bins, trolleys 
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19. Pallets and forklifts 
20. Laboratory and workshop equipment 
21. Steam boiler and water treatment. 

Building and civil engineering costs, including internal roads and bard standing. 
outbuildings, warehousing and effiuent disposal will total a further 
USS 600,000. (These costs came from the only available informal estimates 
the consultants could obtain. Whatever the size of enterprise, a marked 
reluctance to allow investment costs to be dis~d was apparent.) 

Manpower and Management 

Total labour requirements tend to be very seasonal in this type of operation, as 
there are inevitably periods when raw material intake is low, while at other 
times there can be a flood of material at the times of peak harvest. A high 
degree of flexibility is therefore required in the work-force, and a core of 
workers is retained throughout the year who have experience in a wide range 
of preparation and processing operations. These will be supplemented with 
general workers who are recruited on a casual, seasonal basis. Minimum 
staffing may be as low as 50, rising to 150 during times of peak production, 
with an average of around 100 throughout the year. 

A typical breakdown would be: 

1 factory manager 
3 line foremen 

20 reception, preparation and blanching 
60 canning line 
6 can sealing and packaging 
4 warehousing 
4 drivers and miscellaneous 
2 laboratory 
3 

10 
engineers 
extension officers 

ie, some 113 in total, operatives and drivers could be costed at the minimum 
wage of some Bt80 per day, the foreman at Bt200 per day and a manager at 
Bt400,000 per year. Similar costs are applied to all other investment 
opportunities. 
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Project Scheduling 

The total implementation and construction period would be in the region of 18 
months to include the preparation of plant and building specifications and 
quotations, followed by equipment delivery, erection, commissioning and 
building works. During this period it will also be essential to sign up enough 
farmers to produce crops for the first season and organise planting materials, 
other inputs, and recruit a small team of extension officers. 

A three-year P""riod should be allowed to build up to full operating capacity 
but it is imJ>Cl- &.ant to get off to a good start to minimise operating capital 
requirements. A reasonable schedule of throughput might be: 

Year 1 
Year2 
Year3 

1,000 tonnes 
1,800 tonnes 
2,500 tonnes 

Implementation costs would need to include the following elements: funds for 
crop purchase; funds to support factory operations until an economic level of 
production is achieved; funds to support extension activities and farmer inputs; 
and marketing expenses. A lump sum amount of USS 200,000 has been added 
to construction costs for these. 

Financial Analysis 

The total investment cost is, therefore, of the order of USS 1,400,000 (ie, 
USS 1,200,000 for construction, plus funds for extension etc). At full 
production, seven to eight tonnes of fruit and vegetables per day probably 
translates into an average of 675 cartons per day. 

The following are estimates of raw material costs for the earlier suggested 
crops, based on 1991 market price data: 

PRODUCT RAW MATERIAL 
COSTS 

Straw Mushrooms 20 Baht/Kilo 

Baby Corn 15 Baht/Kilo 

Bamboo Shoots 20 Baht/Kilo 

Mango /lychee /papaya 17 Baht/Kilo 
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Overhead costs, electricity, water, labelling. cans and bottles, labour, and 
transport to market, etc, are estimated at an average of Baht 180 per carton, 
irrespective of type. This data is higher than was used in the straw mushroom 
opportunity study, expecting that the factory will be more complex to manage 
and maintain. In the case of straw mushrooms, for example, labour costs for 
sorting will be higher for production based on fields rather than sheds. 

Typical FOB, Bangkok values per carton for these products canned might be 
as follows: 

PRODUCT VALUE PER CARTON 

Straw Mushrooms 16 USS 

Baby Com 8 USS 

Bamboo Shoots 8 USS 

Mango/ly-.:hee/papaya 8 USS (average) 

If throughput and production were in the annual volume and proportion 
suggested earlier, total annual expenditure on product would be 
Baht 29,975,000, and total sales revenue would be some Baht 49,500,00C, as 
the first table, below, suggests. 

On these estimates of investment and operating costs and revenues, the rate of 
return is estimated at a highly positive rate of around 42% (second table). 

Risk and Uncertainty 

As presented, the opportunity appears fairly resilient to costs changes. A 20% 
increalie in investment costs only causes the rate of return to fall to 26%, and a 
similar increase in operating costs only causes the rate to fall to 21 %. 

Isam offers a potential for the setting up of a number of new fruit and 
vegetable canning operations along the lines of this opportunity study based on 
locally produced raw materials. But any new enterprise must be market-led, 
and entrepreneurs will need to establish good contacts with export agents and 
overseas importers to secure data on market demand and prices for a variety 
of finished products. These then need to be balanced with the producing 
ability of a particular location so that a specific capacity and mix can be used 
as the basis for a profit plan and equipment costs, etc. 
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Having decided to go ahead, the various requirements and conditions for a 
successful outcome which have been diS<.'USSCd in the preceding pages and in 
various Annexes must be meL They may be summarised as follows: good 
business sense and technical competence will be required as will effective 
communication with farmers and the ability to build up a trusting working 
relationship; the availability of sufficient funds for crop purchase and to 
support factory operations until a profitable level of production bas been 
achieved; an ability to apply high standards of quality control at all stages of 
the operation is essential; and, in general, the establishment of appropriate 
processing technology in a suitable building to achieve the best value for 
money and enable a high quality of production to be achieved consistently at 
minimum cosL This requires considerable effort and research at the design 
stage and can only be achieved if the entrepreneur has sufficient appreciation 
of the technical and agroindustrial constraints and requirements. 
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MEKONG AREA APPORTUNfIY STUDIES 

MULTIPRODUCT MODEL PROCESSil'lG PLANT 

Throughput volumes, operating costs and sales revenue based on suggested annual 
throughputs 

Product Throughput Total 
(tons) Operating 

Costs 
(Baht 000) 

Straw Mushrooms 1000 14400 
Baby com 750 6750 
Bamboo shoots 250 2625 
Mango /lychee /papaya 500 6000 

TOTAL 2500 29775 

Product Output Sales Revenue 
(Cartons) (Baht 000) 

Straw Mushrooms 72000 28800 
Baby corn 54000 10800 
Bamboo shoots 13500 2700 
Mango/Lychee/Papaya 36000 7200 

TOTAL 175500 49500 

NOTES TO TABLE 

Operatives and dri'1crs could be a»tcd 11 the minimum wap: of some 8180 per day, Ille roreman 11 81200 per clay and 
1 manaip:r at 81400,000 per year. Similar a»IS are applied 10 111 Oilier invacmcnt opponuniliCI. 

2 Total opcralin& C051S are based on Stlndards for Ille typical list or componcnlS presented earlier, plus In Cllimalc or 
raw m••~Ni> cos1s (1hu: can very ~nally and regionally). 
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Table 2 MEKONG AREA OPPORTUNITY STUDIES: 

MULTIPRODUCT PR~ING PU\NT IN ISARN 

F'anancial analysis summary (year of full productioo) 

(Baht 000) 

lnYCStment cost: 

Production cost: 

Operating costs 

Depreciation 

Interest 

Total production costs 

Rate of return: 

Sales revenue 

Operating cost 

Depreciation 

Operating profit 

Interest (average 11%) 

Gross profit pre-tax 

Corporate tax ( 40%) 

Net profit 

Rate of return (%) = 
Repayment period (years) = 

!lioccs 10 cable: 

1. 1llc formal for che financial summary follows che UI\100 pidclincs 

in the publicacion reference ID /206. 

2. 1llc rate of rctum is calculated as the sum of net profit and in1ercs1 

divided by cotal imu1mcn1 outlay. 

3. 1llc rcpaymcnc period is calclllaced as cocal invu1men1 ouclay divided by 

Che sum o( nee profic plus in1ercs1 plus depreciation. 

lm> 

Irr15 

2345 

1925 

31645 

49500 

'l!TT15 

2345 

23030 

1925 

21105 

8442 

12663 

41.7 

2.1 

4. For bolh Thailand and Lao dcprcciatiofl and in1ercs1 arc calculated 11 6.1'lr> and 

11% respcCIMly. 

S. All opportuniry studies auumc the cquiry of the sponsor is SO'J'O, 

and bo~ capital, on wtncll in1eres1 is payable, a further 50%. 

6. In bolh countries rhc local of rorporarc taxes ~ been cs1ima1cd at 40'.il:. 

7. Exdlanp rate 11 February 1992 • USSl.00 • 8125/USSl.00 • Kip'70S 

USS (000) 

1400.00 

1005.00 

93.80 

TTJ:JJ 

1265.80 

1980.00 

1191.00 

93.80 

921.20 

TT.00 

844.20 

337.68 

506.52 

41.7 

2.1 
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The Marketplace for Thai Hortkultural Produce 

In Thailand, horticulture has developed around urban centres in the traditional 
manner as predicted by the Von Thuncn theory. The rapid growths in GNP in 
many countries around the Pacific basin and within Thailand itself have led to 
demand for more, and a greater variety of, horticultural products. In recent 
years horticulture has begun to develop in dispersed areas where agro-climatic 
factors ensure quality or where new products may be developed. 

The international market for horticultural products has been growing in value 
terms in recent years. Although reliable statistical evidence is lacking the 
market is likely to have been growing also in volume terms, fuelled uy the 
rapid rise in disposable incomes. Reflecting this, in the decade to 1987, 
honiculture's share of Thailand's 3c,ariculturally - generated GNP has risen from 
13% to 205%. Also, horticulture's share of to~' exports and of agriculture 
expons has risen from 23% or 4.0% to 4.4% or 7 3% respectively. 

Within Thailand the internal network of small merchants is an immensely 
efficient way of supplying inputs and distributing produce. This network works 
on low margins and adequately meets the demand of most of the markets in 
Thailand. Malaysia and Singapore. However, new markets are developing. 
Rising incomes have introduced higher expectations of quality in many 
countries. However, hotels, specialist suppliers and supermarket chains 
cannot always obtain the quality of production they would like to sell, and 
likewise, exponers often cannot meet demand from the high quality markets 
which have developed in Malaysia, Singapore and Hong Kong and from 
more recent markets in Japan, Europe and the USA. 
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The table below presents the percentage shares of export markets of fruit and 
vegetables in 1987. The total value of these exports was 12.366 million Baht 

Market % 

Malaysia/Singapore 30 
Hong Kong 17 
Saudi Arabia 10 
North America 5 
Japan 5 
West Germany 8 
Others 25 

Total 100 

In value terms by category of fruit and vegetable item the picture in the same 
year was as follows. 

Item 

Fruit and nuts (08) 
Vegetables (07) 
Pickled fruit and 
Pickled vegetables (2001) 
Preserved vegetables (2002) 

Million Baht 
1981 

642 
121 

61 
unknown 

Grcwth Rate 
1987 per annum 

1,147 26% 
292 35% 

603 141% 
1,324 

Source : OAE/Department of Customs & Excise Export Figures. 

All horticultural exports should continue to exhibit high growth rates. Some 80 
% of Thailand's export sales are in the Pacific Basin, an area with the highest 
growth rates in the world. 

Thailand does have a strong private sector, relatively unfettered by government 
regulation or corruption. The country also enjoys political stability and 
investment is reaching the business sector at very high rates. These factors 
encourage the belief that Thailand has strong opportunities to expand its 
market share in the Pacific basin. The major impediment to this expansion is 
the lack of standards. It is H;cely that, to remain competitive in the key high 
quality, high value markets, RTG will need to enforce regulatory standards for 
exported horticultural products. 
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There arc three distinct markets for Thai hortirultural produce. These arc, 
firstly, the traditional market for fruit and vegetables centred around urban 
centres in Thailand, secondly the long standing market for fruit and vegetables 
in Malaysia, Singapore, Hong Kong and other regional import centres, and 
thirdly the newly developed high quality markets for tropical fruit and 
vegetables in Japan, Canada, Australia, Saudi Arabia, the east coast of the 
United States and Europe. Similar markets are also developing in Malaysia, 
Singapore and Hong Kong. In addition, a small high quality market exists in 
Bangkok, and similar markets are also beginning to develop in other major 
urban centres in Thailand. Tues.! markets are considered in more detail 
below. 

1be Domestic Market 

This is almost completely supplied from internal sources. The only major 
horticultural imports are vegetable seeds, apples. pears and chili. Expansion in 
this market depends on income effects because population growth in the 
country as a whole is v~ry low. Consumption of h•Jrticultural products rise as 
incomes increase. The very poor cannot afforcf to purchase fruit and 
vegetables and depend largely on home produ· .lion and foraging from the wild. 
For twenty years income in Thailand have been rising at an average of 6-7 % 
annually. Rapid growth rates are expected to continue into the foreseeable 
future provided political stability is maintained. Thailand thus has a 
considerable number of years ahead before the volume of horticultural 
products consumed is likely to stabilize. 

Consumption of horticultural products also depends on traditional diets and 
culinary practices. Thai cuisine includes a reasonable proportion of vegetables 
and fruit and these products are consumed :n relatively high quantities in 
urban and more prosperous rural areas. Traditional diets amongst the poorer 
sectors of the rural community are less varied and fruit and vegetable 
consumption is low. It is expected that as inccmes rise, traditional diets will 
change. 

Once incomes arrive at a level where aJI basic consumption needs are met, the 
rate at which the volume of fruit and vegetables is consumed slows rapidly. 
The value of total horticultural produce continues to rise because of demand 
for higher quality products and it has been observed in recent years in 
Thailand that quality markets are developing for a variety of horticultural 
products. This trend is expected to continue. 
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In other coontries it has been observed that the growth in value of total 
honiatltural consumption rises at least as fast and sometimes faster than the 
growth rate of GNP. It is, therefore. fairly safe to predict that the internal 
market for honicultural products will continue to grow in value terms by at 
least 6 % annually. This growth will be divided between an increase in volume 
and in:rease in quality requirements. 

Traditionally, the Thai consumer had judged quality on flavour rather than in 
terms of appearance. In this respect Thai preferences are well met. The 
internal demand for quality, reflected by price differentials between goods 
within the same product group (e.g. different mango, durian or chili varieties) 
is a more recent occurrence. Supermarkets, hotels, restaurants and other 
specialist outlets arc actively seeking high quality supplies for the internal 
market. Demand for exotics (e.g. apples, asian pears. kiwi fruit, strawberries) 
is also increasing. 

The Thai consumer is still usually not prepared to pay higher prices to obtain 
non-seasonal goods, reflecting traditional seasonal tastes and the range and 
variety of production. Good fruit is available throughout the year. The 
developing quality market is expected to gradually contribute a proportionately 
higher percentage of the total internal value of Thai honicultural produce. It 
is not expected that any significant rise will occur in honicultural imports. 

Traditional export markets 

Thailand, by vinue of itc: wide range of agro-climatic zones, its relatively 
efficient private sector marketing system, its political stability, and its relatively 
low wage structure has a considerable comparative advantage, especially to 
neighbouring markets in Malaysia and Singapore. This market advantage is 
likely to be slowly eroded by its competitors in Indonesia and China within the 
two major product groups, tropical and sub-twpical fruits. Thailand's 
advantage will only last if it can continue to exploit its leadtime in private 
sector efficiency to reduce operating margins. New competitors could arise in 
Burma, Vietnam and Laos. The very rapid growth in export sales is likely to 
slow for traditional low quality goods. Hov:ever, Thailand's business efficiency 
should ensure steady continued growth fuelled by population growth and 
rising incomes in the ASEAN area. The total growth of these markets will 
continue as populations and incomes in the Pacific region rise. 

4 FRUIT AND VEGETABLES IN ISARN -ANNEX II 

l 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
n 
I t 

I i ~ 

.~ 



-~ .-- ... --

.. I . 
I -

i I 
I 
I 
t 
I 
I 

~ - I 
I 
I 

\ I 
I I 

~~ 
·~ 
~ I 

' I 
I 
I 
I 
I 
I 
I 

' ' " 
PIOP-11 

- - -. - -~-

High quality lill~ and the importutt or Japaa 

These offer the best potential for rapid expon growth in value terms. The 
continued development of an internal quality market is very imponant to this 
process. In recent years Thailand bas gained new high quality markets in 
Japan, Australasia, Saudi Arabia and Western Europe. High quality markets 
have developed also in Hong Kong. Malaysia. Singapore and Taiwan. 
Unexploited market potential exists in Bahrain, other Middle Eastern States 
and South Korea Thailand is competing for these markets locally with the 
Philippines and Malaysia and further afield with South Africa, Israel, Brazil, 
Mexico, etc_ Other countries will also compete for these new markets. It is 
likely that some RTG regulations of export standards will be imponant in 
cenain product lines. Market growth for processed products also offers very 
attractive potential for exploitation. 

In the 1980's expon markets for Thai fresh fruits were dominated (o·rer 70%) 
by ihree destinations - Hong Kong, Singapore, and Malaysia. But it is a founh 
Asian c;ountry (Japan) which offers the greatest long term potential. 
Penetrating the Japanese market is not easy - quality control is a sine qua non, 
as witness the fact that many fruit items from Thailand have been banned as a 
result of being unable to company with the phytosanitary rules of the Japanese 
Quarantine Act. Amongst the items so affected have been rambutan, 
mangosteen, melon, water melon, longan, avocados, loquat, litchi, plums, 
pomegranate, pomelo, orange and tangerines. 

At present, funher impon restrictions are under consideration via Japan's 
Food Sanitation Law. The main thrust of Japanese restrictions relate to the 
possible presence of banned residues. 

Thai producers ~re responding to Japan's needs - ivory mangoes, bananas and 
pineapples are sold in Japan and it is hoped that mangosteen and other mango 
varieties will be permitted soon. 

As regards processed itemc;, restrictions on orange juice will be lifted as of 
April 1992 (various other juices were permitted entry in 1991). However, from 
Thailand's standpoint Japanese potential focuses upon canned vegetables and 
especially bamboo shoots, mushrooms and baby corn. As Taiwan declines as a 
source of these products due to losing its cost advantage Thailand is poised to 
become the second largest supplier, after China. 

Most of the canned vegetables imponed by Japan are for commercial use. 
Some, however, such as canned sweet corn and asparagus, are also for 
household consumption. 

As regards the absolute size of the Japanese market, canned vegetables 
imponed by Japan in 1988 were valued at $216.42 million, as the table below 
shows. 
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Table I JAPANESE IMPORTS OF CANNED VEGETABLES 

Amount (Tons) Value (1988) 

198S 1986 1987 1988 YI Sl,000 
million 

Total 83,918 100,499 144,07S 166,948 27,823 216,417 
Canned asparagus 1,482 1,478 968 2,944 980 7,S72 

China 107 42 106 2,194 638 4,940 
I 

'1 
Taiwan 1,060 1,401 809 644 302 2,314 

Canned Deans S,384 7,227 6,414 936 144 1,130 
Canned bamboo shoots 38,S03 44,079 73,116 8S,OS1 13,719 106,219 

China 8,148 14,639 38,S64 S8,728 9,716 7S,097 
Taiwan 23,162 2:' 270 17,212 IS,147 2,SS9 19,882 

Canned French mushrooms 13,747 l~.446 11,297 16,376 3,738 29,0SJ 
China 12,804 11,607 9,216 13,309 2,908 22,S62 

Canned mushrooms 2,S48 3,104 4,6S6 6,809 1,792 14,076 
China SS3 1,222 2,396 3,981 1,0·13 8,477 

Canned sweet corn 16,226 24,680 38,JIS 4S,63S S,84S 4S,8S2 
United States 16,038 24,SOS 37,923 4S,089 S,68S 44,S79 

Canned young corn cobs 1,866 2,793 3,117 3,840 534 4,149 
Canned vegetable soup 1,121 1,4SO l,S67 1,786 270 2,114 
Other canned vegetables 3,041 3,243 4,62S 3,S71 800 6,2S2 

Soorce: M..Utry \'II Finance, Customs Stat1~t1Ct 
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Principal imports were canned asparagus at $7.57 million, canned bamboo shoots at $1622 million, 
canned French mushrooms o.t $29.05 million and canned sweet com at $45.85 million. Canned 
asparagus and bamboo shoot imports come mainly from Taiwan and China, canned French mushroom 
imports mainly from China. and canned sweet com imports mainly from the U.S. 

Unit import prices of canne.d vegetables showed a rising trend to 1988. The unit import price of 
canned asparagus, which dropped 42% from its 1987 level to reach $2,572 per ton, was the exception. 
The unit import price of canned sweet corn reached Sl,005 (up 9.9%),Jhat of canned French 
mushrooms reached Sl,774 (up 53.8%), and that of canned bamboo shoots reached $1,249 (up 9.0%) 

r•ble2 IMPORT PRICES OF PRINCIPAL CANNED VEGETABLES 
(Uaic Dollais per roa) 

t9IM 1995 19116 1!1117 19ee 

I ~ a.mtioo Shoots 12J.9J 819.39 1182.67 1.146..18 1.2411.119 
~~ 2.326.Sl 2..21'.1' 2.125-17 2.SIS..95 2.sn.01 
~ French Uushrooms t.256.• 1.239.47 1,020.41 1.153.aS i.n4.12 
~sweetcom 975.70 926.11 1192.111 914.52 UX14.76 

I 
I 

Because of the lowering of prices brought on by the rise of the yen against the dollar, and because of I increasing demand for dining out. the importance of ca.T\Jled vegetables, particularly canned asparagus 
and sweet corn, is expected to grow in the future. 

I 
The scope for impon growth into the Japanese market is considerable, as the following data show. In 

I 
many cases the proportion of total consumption accounted for by imports can grow substantially, and 
is likely to do so as Japan becomes an increasingly high-cost producer. 

I 
I 
I 
I 
I 
I 
I 
I 
,, 
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Table 3 JAPANESE SUPPLY AND DEMAND OF PRINCIPAL CANNED VEGETABLES 

YNr Oome!llic ProducUon Import volume Export Volume 
volume 

Canned asparagus 1985 8,845 1,482 2 
1986 5,529 1,478 1 
1987 5,344 98B 1 
1988 3,45& 2,944 1 

Canned green peas 1985 2,683 20 
1986 2,484 1 
1987 2,533 41 
1988 2,259 150 

Canned bamboo shoots 1985 47,735 38,503 
1986 41,251 44,079 
1987 38,455 73,118 
1988 43,192 85.051 

ea,,ned French Mushrooms 1985 5,986 13,747 
1986 5,845 12,446 
1987 5,659 11,297 
1988 8,061 111,378 . 

Canned SwHt Com 1985 33,685 18,2211 . 
1986 38,473 24,1180 
1987 37,490 38,315 
1988 41,3119 45,635 

Canned young com cobs 1985 .. 1,888 
1986 2.793 
1987 3,117 . 
1988 3,840 

Totals 1985 96,714 71,844 2 
1986 91,362 85,4n 1 
1987 87,481 128.fl54 1 
1988 96,337 153,998 1 

Sources: Domestic production volume: Ministry ol Agrtcuhure, Forestry and Fisheries, Food and Mart<etlng Bureau 
Export volume: Customs Stalislics 

01)mHtlc dlslrtbullon volume 

8,125 
1.ooe 
15.311 
8,399 

2,703 
2,485 
2,574 
2,409 

88,238 
85,330 

109,571 
128,243 

19,733 
18,091 
Ul,958 
22,437 

49,891 
111,1M 
75,805 
87,004 

1,888 
2,793 
3,117 
3,840 

188,556 
1711.838 
214,334 
250,332 

' 
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Horticulture, and the Role of Isam 

It needs to be realised that horticulture has developed in Isam more slowly 
than in the rest of Thailand. The only exception to this is the area around Pak 
Chong in the southwest comer of Khorat, which has very fertile soils, a climate 
ameliorated by altitude and is within easy range of Bangkok. Also inhibiting 
lsarn's ability to become a major supplier is the fact that traditional skills are 
lacking and the marketing infrastructure is less developed than in other pans 
of the country. 

Within the pattern of horticultural development in Thailand, the Northeast 
nonetheless can become a major producer of cheap fruit and vegetables for 
local and Bangkok markets and for the growing processing industry. This is 
essentially because of low production costs. 

The major commercial opportunity is for dry season vegetable production in 
irrigated areas. It also is considered that steady growth can continue for 
production of rain fed fruit 

PIOP-11 

The principal fruits and vegetables identified as appropriate for consideration 
for canning by an Isam-based small or medium scale enterprise are as follows 

- mushroom 
- bamboo shoots 
- baby com 
- tomato 
- mango 
- papaya 
- rambutan (with/without pineapple) 
- lychee 
- longan. 

Not all of the above may be grown in Isam but indications are that it will 
prove cost effective to secure supplies from outside Isam where necessary. 
Indeed, present indications are that the demand for Thailand's canned fruit 
and vegetables clearly outstrips demand and will continue to do in the 
foreseeable future. Supply management is thus the key to success. 
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The principal items likely to be sourced within Isam are 

- bamboo shoots 
- mango 
- baby com 
- papaya 
- tomato 

Any enterprise will therefore need to base its operations on one or more of 
these items. Mushrooms are the subject of an individual opponunity study, 
and the following notes describe the situation with respect to the other crops. 

Bamboo Shoots 

Bamboo shoots produced in the Northeast must be consumed locally or 
processed locally for canning. It is not possible to transpon fresh bamboo 
shoots out of the region as deterioration is rapid. There is also a market for 
bamboo shoots within Thailand (Thailand impons dried bamboo shoots to the 
value of 1 million ECU annually). 

The market for canned bamboo shoots has been expanding rapidly. 
Production in Taiwan, a major market for bamboo shoots and also the largest 
regional exponer, has fallen with rising labour costs. Regional demand is high. 
Thailand's major competitor is mainland China. The market will continue to 
grow but Thailand must ensure it meets customer quality requirements. 

PIOP·ll 

Mango 

Irrigated mango, of high quality varieties, is seen as having considerable 
potential. The mango harvesting season in the Nonheast is later than in the 
Central Region but earlier than in the Nonh. The total consumption of 
mangoes within Thailand is very large and prices are expected to remain high 
for good quality fruit. At the same time there is increasing demand for canned 
mango worldwide. 
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Papaya 

An estimated 23,500 tons of papaya are annually imported to the Nonheast for 
local consumption. Most of the existing papaya production in the Northeast is 
rain fed and bearing ceases between November and May. The bulk of imports 
to the region occur at this time. Throughout Thailand, papaya yields are 
falling as a result of ringspot virus. Exports have fallen considerably since 

PIOP-11 

1984 ma.inly berause production cannot meet internal demand. Well managed 
commercial plantations, in which ringspot virus can be controlled by spray and 
eradication programmes will be essential if the product's substantial potential 
for canning is to be exploited. 

Baby Com 

Thailand is the world's largest supplier of baby corn. Export growth is very 
large and no significant competitor to Thailand has yet appeared. Local 
demand within Thailand is also growing. Prices in the Northeast are 
significantly lower than in the Central Plains, the major producing area, and 
more companies are expected to establish processing facilities in the Northeast. 

Tomato 

Despite the existence in the Northeast Th-:iland of various tomato paste 
processing units, any proposed multiproduct plant should include this item in 
its output mix, but only as a supplementary item. It is assumed that any such 
plant will be well run and effective in its marketing; hence, it should be able to 
offer competitive prices to farmers and/or otherwise encourage farmers to 
produce for it, and to plant the correct variety. As regards variety and quality 
requirements, it can be noted that tomatoes grown in Italy and California 
have total solids of 4.5-5 Brix, which in practice means that 6 tons of fresh 
tomatoes will yield 1 ton of tomato paste after processing. The local Northeast 
tomatoes have about 3 to 4 Brix, so that at least 8 tons are needed to produce 
one ton of paste. It has also been found that varieties of tomato grown from 
imported seeds are susceptible to pests and disease under local conditions. 
Considerable adaptive agricultural research is thus required to select suitable 
varieties of tomato for processing and to identify proper cultivation techniques. 
Another important consideration is that the tomato varieties needed for 
tomato paste are different from the ones consumed fresh or used to produce 
solid pack tomato. 
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The general processing plant model identified in the opponunity study should 
have an advantage over its competitors in that tbe established tomato paste 
processing plants were built using locally-made 111achines copied from Italian 
and US equipment. However, the locally-made evaporators do not perform 
well, and the concentration of the paste produced is around 24 to 26 Brix 
instead of 32 to 35 Brix as in Taiwan, Italy, and the USA This means that the 
price of transportation and packaging material is relatively high per unit of 
tomato. The locally-made machinery for tomato paste processing also 
produces a product of inferior colour as the time required to concentrate in 
the evaporators is longer than in foreign evaporators. 

Most tomatoes presently produced in the Northeast are used in paste 
manufacturing factories, close to the growing areas. Thai Fruit Canners Ltd. 
have recently developed a substantial export trade, but most paste (in bulk 
pack) is transported to fish canning factories which are located in the central 
region or in the south of the country. 

Apart from tomato paste, production of tomato ketchups and tomato sauce are 
other outlets for tomatoes in Thailand. Only small quantities of ju:ce and 
canned whole tomato are produced. Tomato paste exportation involves 
operating in a highly competitive commodity market so this type of operation 
is not recommended for a small or medium scale enterprise. 

It is not expected that the proposed plant, despite its assumed ability to 
outperform older installations, will be able to secure much revenue from 
tomato paste exports. At present, world markets are depressed with the results 
of a 1990 glut t:xacerbated by already high stock levels (the current, low, price 
for industrial, 31 % paste is only USS 33-34 cent/lbs. 

In their canned form, all of the foregoing crops, except tomato paste are 
primarily destined for export rather than the domestic market. The scale of 
exports can be seen frcm the following data. 
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Table 4 F.xports of Selected Canned Fruits and Vegetables, 1987-1990 

Volume 

Product 1987 1988 1989 1990 
!. 

(tons) (tom) (tor.s) (tons) 

Rambutan 1630 2.U3 1698 ll504 
Lychee 474 lS46 5879 3725 
Longan 1954 8199 31I1 8554 
Rambutan with \>incapple 1944 T142 3346 3835 
Mango 1332 2256 2939 4254 
Papaya 416 712 715 1344 
Young com 17218 23J9S6 33326 26795 
Bamboo shoots 5()2()1} 31868 31730 42639 
Mushroom 531 1064 37(i6 6668 
Tomatoes (whole) na 945 8048 9745 
Tomatoes (paste•) na na na 3820 

Value 

Product 1987 1988 1989 1990 
(Baht million) (Baht million) (Bahl million) (Baht million) 

Rambutan 41.98 (J().()5 45.17 41.73 
Lychee 15.73 51.()6 186.84 132.12 
Longan 73.10 256.50 112.83 25-1.48 
Rambutan with Pineapple 55.11 72.45 90.88 104.76 
Mango 32.71 51.15 67.98 95.22 
Papaya 7.98 13.82 13.88 28.18 
Young corn 334.86 451.33 710.92 536.79 
Bamboo shoots 929.25 538.20 460.62 693.05 
Mushroom 12.50 26.64 122.59 239.75 
Tomatoes (whole) na 12.86 124.38 132.75 
Tomatoes (paste•) na na na 74.96 

na = not available 

• = Forms other than whole or pieces and juice 
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From the above data the following indicative FOB values (in Baht per kilo) can be derived 

Item 

1. Rambut:m 
2. Lychee 
3. Longan 
4. Rambutan with 

Pineapple 
5. Mango 
6. Papaya 
7. Young com 
8. Bamboo shoots 
9. Mushroom 
10. Tomatoes (whl/pcs) 
11. Tomato paste 

FOB Value 

26.04 
35.00 
29.75 
27.32 
2238 
20.97 
20.35 
20.04 
16.25 
35.96 
13.62 
19.62 

From the same data it is possible to identify the principal destinations of these items as 
follows; 

EEC N.AMERICA JAPAN S.E.ASIA AUSTRALIA 

Item No 
1. x 
2. x 
3. 
4. x 
5. x 
6. x 
7. x 
8. x 
9. 
10. 
IL 
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x 
x 
x 

x 
x 
x 

x 

14 

x 

x 
x 
x 

x 

x 
x 
x 

x 
x 

x 

x 
x 

x 

x 
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Product Market Conditions 

With respect to international demand conditions for these items, the following 
circumstances arc observable. 

As regards mango. given that those varieties sought by the market are 
produced, rising demand exists for desired forms (sliced, puree, dried. pickled) 
in most markets. The market is a competitive one with many other sources of 
supply, however. 

For papaya demand is strong. especially for red-fleshed varieties. The market 
potential has been scarcely tapped at present but is expected to benefit from 
grow;ng consumer awareness prompted by wider availability of the fresh 
product. 

PIOF-11 

Bamboo shoots are tending to emerge as the next 'in' exotic vegetable, 
following baby com. If this trend is consolidated then substantial growth is 
possible. 

Baby com sales are now dominated by the fresh product, but catering demand, 
including use in prepared meals/salads is likely to remain strong. However, the 
supply/ demand balance is less favourable to suppliers than in the past, so 
pressure on price can be expected, especially as other low cost sources seek to 
enter the market. 

Retail prices for canned fruit in the domestic market can exhibit considerable 
variations according to the pricing policy of the store of different outlets. 
Highest priced items are longans which usually sell for in excess of 40 Baht per 
standard can (565 gram'i, drained weight 230- 275 grams), and sometimes in 
excess of 50 Baht. Variations in price may be influenced by the presence or 
absence of a ring-pull can and the heaviness of the syrup used. The image of 
the brand may also influence the retail price. 

Next in cost terms are litchees, usually in the 35-45 Baht range, and then 
rambutan (with or without pineapple) in the 30-40 Baht range. At the lower 
end of the price spectrum are the tropical fruit cocktails usually around 20 
Baht. 

No canned papaya was observed, and this is not surprising as the fresh product 
is available in Thailand throughout the year. It is worth noting that the 
principal canned fruit -pineapple - is significantly cheaper that the fruits 
mentioned above, being on a unit equivalerit basis as a par with the tropical 
fruit cocktails. 

Canned vegetables on the domestic market are the exception rather than the 
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rule, reflecting the all year abundance of fresh produa. This applies with 
parti01lar force to bamboo shoot and mushrooms. Canned young com is 
readily available, being sold usu:illy in the 1~20 Babt range (per standard 
can), with price varying by size of cob in many cases. Retail prices reflect a 
20% average mark-up over wholesale prices. 
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Background 

This opportunity study begins with some background to the original investment. 
the enhancement of which is now proposed. 

E-Sun Foods is an existing fruit and vegetable canning factory under private 
ownership which has been selected for technical assistance. The investment is 
to be in growing sheds for the high-volume production of straw mushrooms to 
improve operational efficiency and increased profitability by securing an 
increased throughput of high quality raw material. The main investment costs 
would be borne by farmers, with the aim of improving the throughput of the 
factory: thus, the opportunity is presented as being of economic benefit to the 
region (extra jobs. larger incomes. etc) and financial benefit to the factory; as a 
result it does not follow a standard format for financial profitability. A 
separate financial analysis for the position of the factory then follows. 

E-Sun foods was originally established in 1986/87 as a Thai and Taiwanese 
joint venture, with Taiwanese technology and a Taiwanese marketing manager. 
However. after three years the company ran into serious operating problems 
due to a combination of poor quality and irregular supplies of raw 
materials and a very saline water supply. The company was subsequently 
taken over in 1989 by a local businessman at a cost of Baht 18 million 
(US$ 720,000); he did not want to see the factory collapse and he wished to 
promote the cultivation of high-value crops by local farmers. The contact 
address for E-Sun foods and some examples of their produce are included in 
Annex III. 

The original plan was to process only one product (straw mushrooms) based 
on the local availability of mung bean husks for cultivation. Straw mushrooms 
enjoy a strong demand on world markets, particularly in Singapore, Hong 
Kong, Japan and Taiwan. 

During 1989 and 1990 th~ company was canning some 4-5 tonnes per day 
against an installed capacity of 15 tonnes per day (on an eight-hour working 
day basis). In 1991 competition from Indonesia created intense marketing 
problems. The company appears to be unable to contract forward because 
they are uncertain of raw material supply, and conversely they cannot contract 
with farmers and middlemen as they are uncertain of their market. As a 
consequence of this situation their production of canned straw mushrooms is 
spiralling downwards and farmers in the area are becoming disillusioned. To 
make up production, the company are attempting to process baby corn, but 
there are quality and supply problems with these and they cannot get bamboo 
shoots from local farmers as an alternative. 

PIOP-III 1 STRAW MUSHROOMS AT CHUMPAE 
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The opportunity therefore exists to increase the supply of straw mushrooms to 
the factory from production based in sheds rather than the traditional manner. 
It is assumed that the regulru- supply of the required type and quality of raw 
material will in fact largely solve the current marketing problems. 

Market, and Demand for Product 

E-Sun Foods Industries Ltd claim that the best market in terms of straw 
mushrooms is for large mushrooms, but these presently only represent 2% of 
the supply from farmers. Also the peeled black variety is preferred by 
customers, whereas their supplies are primarily of the white variety. The 
company make a wide range of canned mushroom produl.'S in both 15-ounce 
and A IO catering packs, including whole and sliced/peeled, and unpeeled in 
brine. The major production is in 15-ounce retail cans which are packed 24 t1J 
the carton for export. 

Statistics regarding the domestic consumption and export volumes of straw 
mushrooms are complicated to analyse because these are typically combined 
with all other mushrooms. However, the volume and value of all mushrooms 
exported from Thailand has increased dramatically in recent years, with 12 and 
20 fold increases respectively. 

Year Volume Value 
(tonnes) (Baht million) 

1987 531 12.5 

1988 1,064 26.6 

1989 3,766 122.6 

1990 6,668 239.8 

Declining exports by Taiwan have been increasingly replaced by the Thai 
product, principally for the USA and Europc!an markets. Overall, world 
market demand is growing by some 7.5% (ITC). 

Domestically, a 420-gram gross weight can is sold for around Baht 30 in 
Bangkok. 
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The intention of the opportunity in the long-term would be to minimise bulk 
pack.aging, and maximise smaller and more specialist packs for particular 
customers. 

Supply of Raw Material Inputs 

Current production of canned straw mushrooms is inln'bited due to lack of 
consistency or quality control in the raw material supply. Many producers 
prefer to market through the traditional fresh produce marketing channels. At 
present it is thought that some 3,000 local families supply mushrooms through 
middlemen (who may also sell them on the fresh market if the price is better); 
there arc no contractual arrangements either end of the marketing chain. 
Middlemen just buy what the farmers give them and there is no attempt at 
quality control. There are some 35 middlemen who act as contractors, and 
supply farmers with fertilisers, supplies and credit. 

Mushrooms are grown in a traditional way in the paddy after the rice harvest 
between February and August. Raised beds, some 1 metre x 5 metre, are built 
up in the fields using mung bean husks as a base. After sowing the spawn, 
they are covered with plastic sheets and straw. 

The problems resulting from this method include low production and 
productivity, labour intensity, poor quality and size control, heavy 
contamination with moulds and dirt, and a relatively short growing season. 

The management of E-Sun Foods Industries Ltd consider that, in order to 
achieve efficient operation and good profitability, they need to secure regular 
supplies of large black straw mushrooms of a reasonably uniform size at an 
average rate of 10 tonnes per day. They would like to experiment with shed 
production, but do not have the technical know-how at the moment, and are 
unsure how to go about investing. The company are willing to finance the 
initial construction of trial sheds and, based on results, would provide advice 
and extension services to farmers. This would be critical to the project's 
success. In addition to pro"iding benefits to E-Sun Foods Industries Ltd, this 
project, if correctly designed, will provide improved year round income to local 
farmers and could be replicated elsewhere in Isam. 

Approximate Location and Site 

The investment in shed cultivation is to be within the region of the existing 
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Project Engineeriag 

It is uncertain whether the technology for the commercial shed growing of ] 
~ 

straw mushrooms presently exists in 1bailand There is however some know- 1 
bow in various microbiology and horticultural departments of local universities I i and agricultural colleges. It is possible that this accumulated experience can 
be exte.1ded to the rommercial and industrial requirements for efficient and 
profitable production. During visits to several other canning operations in I Isam by the Consultant the idea of shed growing was raised. and one company 
at least is hoping to get the know-how from Taiwan. The technology is not 

I romplex, and the costs per shed (see below) are relatively modest. To give the 
required cutput (see below) the sheds should be large enough to allow for the 
establishment of 150 square metres of beds, of which half would be cultivated 

I and half in rotation at any one time. 

Manpower and Management I 
,. It is envisaged that the existing management of the company would rontinue. I Extra manpower requirements at tlJe factory would depend on the realised 

' 
scale of throughput, and more foll-time employment would be available to 

I farmers. 

\\.' I 
Project Scheduling 

\~ 

I Having identified the technology, implementation is likely to be possible 
~ ... virtually immediately, although some time for encouraging farmers to make 

investments is unavoidable. 1 
Financial Analysis 1 
The investment opportunity is analysed in two steps, first with the costs of ] sheds, and then with the benefits of extra production. The costs and benefits 
of developing shed production between the farmers and factory would be 

I divided as follows: the company would absorb research and development costs 
in establishing the agronomic practices and would benefit from greater levels 
of throughput and more continuous raw material supply. Farmers would incur 

I 
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the com of shed construction (perb::ps financed with loans from Ban1c of 
Agriatlture and Cooperatives under the 'Poor Fanner Scheme') but would 
benefit from greater production volumes and guaranteed sales. 

Bearing in mind the anticipated high yields and productivity to be secured by 
shed growing. the unit costs of production will be well within current levels. 
Raw material input costs to the factory have, therefore, been assumed to be 
the same as at present, at Baht 20 per kilo. 

The assumption is that E-Sun Foods Industries Ltd would p~ 10 tonnes 
per day of straw mushrooms for nearly nine months of the year, with the 
pcmible processing of modest quantities of other crops such as baby com and 
bamboo shoots for the balance. However, these have not been taken into 
account in the calculations as their availability is by no means certain. In 
effect, therefore, this will be considered as a one-product operation with any 
other modest production to be treated as a bonus. 

The follo·.ving production data and operating costs were provided by the 
management of E-Sun Foods Industries Ltd. (Some comparative costings were 
also secured from another canning operation in the district who operate at a 
similar capacity.) Ten tonnes of mushrooms per day is equivalent to 900 
cartons (of 24 cans each) of 15-ounce cans, each containing 54% of the weight 
as raw material. Costs for overheads, labelling, labour, electricity, cans and 
cartons were estimated at Baht 192 per carton (based on adjusted cost data 
from Annex II, for the model fruit and vegetable plant), and it is assumed that 
the factory would be in operation for 270 days per year. The cost of a shed to 
a grower has been estimated at Baht 25,000 (USS 1,000) following informal 
contacts by the Consultant with Taiwanese producers. Each shed is assumed 
to produce 10 Kilo of mushrooms per day, and 1,000 sheds are assumed to be 
supplying the factory. The cost of the extension effort is assumed to be a lump 
sum of Baht 10 million, although in practice this would be averaged over 
several years. 

On this basis, the return on the entire project is some 20.3% - see the first 
table below. 

In financial terms, at current prices each farmer would expect to earn Baht 200 
per day, or some Baht 40,000 per year at full production (this is some four to 
five times the current estimated opportunity cost of labour in the area). This 
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gives a total annual estimted income from the sheds of Baht 40,000 x 1,000 = 
Baht 40 million per year. 

The financial position of the factory is summarised in the third table. Costs 
incurred by the factory include the establishment of trial rcseaidl sheds 
(assumed to be 10 in the first instance, at USS UOO each) plus the extension 
effort. On this basis the financial return to the R&D effort is very high, at an 
estimated 62%. 

Risk and Uncertainty 

There arc few sources of risk to either farmers or the factory, as long as the 
product can continue to be marketed. The support of the factory to secure 
sufficient numbers of interested farmers in the early days would be essential, 
however. The only technical doubt on the production side concerns the 
availability in sufficient quantity of mung bean waste, cotton husks etc, but the 
extent of this risk is impossible to quantify at present; the shipping of mung 
bean waste from other areas of the country may have to be investigated. 
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TABLE I MEKONG AREA OPPORTUNITY STUDIES: 

STllA W MUSHllOOMS AT CHUMPAE 

(000 BUl) USS 
2S.OO 

Investment cost: 31,000 1,520 

Production cost: 
Operating costs sa,ooo 2,320 

Depreciation 2,S46 102 

Interest 2,()IJ() 14 

Tocal produclioo costs 62,636 2,SOS 

Rate of reblrD: 

Sales revenue 72,000 2,880 

Operating cost S8,ooo 2,320 

Deprecialioo 2,S46 102 

Openting profit 11,454 458 

Interest (avenge 11 ") 2,0IJO 14 

Gross profit pre-tax 9,364 375 

Corporate tax (40$) 3,746 ISO 

Net profit 5,618 22S 

Rate of return ( % ) = 20.3 

Repayment period (years) = 3.7 

Notes to table: 

1. The format for this economic summary follows the UNIDO guidelines 

in the publication reference ID/206. 
2. The rate of retum is calculated as the sum of net profit and interest 

divided by total investment outlay. 
3. The repayment period is calculated as total investment outlay divided by 

the sum of net profit plus interest plus depreciation. 
4. For both Thailand and Lao depreciation and interest are calculated at 6.7~ and 

11 Cl respectively. 
5. All opportunity studies assume the equiry of the sponsor is SOii, 
and botrowed capital, on which interest is peyable, 1 further SOii. 
6. In both countries the total of corponte taxes have been estimated at 40~. 
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TABLE 2 MEKONG AREA OPPORTUNITY STUDIES: 
' 

STRAW MUSHROOMS AT CHUMPAE 

Farm Budget: Finmcial mry (at full prodDclioa) 

(000 Babt) '!JS$ 
2S.OO 

ln\leSlmeDl cost: 2S,OOO 1.000 

Production cost: 

Operating costs 10,900 436 

Depreciation l,61S 67 

Interest l.31S SS 

Total production costs 13,950 SSI 

Rate of return: 

Sales revenue 54,000 2,UiO 

Operating cost 10,900 436 

Depreciation l,67S 67 

Operating profit 41,425 1,657 

Interest (avenge 11 ~) l,37S SS 

Gross profit pre-tax 40,0SO 1,602 

Corporate tax (40~) NIA 0 

Net profit 40,0SO 1,602 

Rate of return ( % ) = 165.7 

Repayment period (years)= 0.6 

Note.~ to table: 

I. The format for this economic summary follows the UNIDO guidelines 
in the publication reference 1Dfl06. 
2. The rate of return is calculated as the sum of net profit and interest 
divided by total investment outlay. 
3. The repayment period is calculated as total investment outlay divided by 
the sum of net profit plus interest plus depreciation. 
4. For both Thailand and Lao depreciation and interest are calculated at 6.7~ and 

II ~ respectively. 
S. All opportunity studies assume the equity of the sponsor is SO~. 
and borrowed capital, on which interest is payable, a further SO~. 
6. In both countries the total of corporate taxes have been estimated at 409'. 
7. This budget is besed on 1000 sheds, eacl: producing JOKg of mushrooms per day 
8. The farm gate price is assumed lo be the 11me 11 the factory pie price (ie Bt 20/Kg) 
9. The format for opportunity studies bas been folowed for purposea of consiAerley, ~t 

any further analysis should involve lhe construction of detailed farm budgets 
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• ~ \ - TABLE 3 MEKONG AREA OPPORTUNITY S'l1JDIES: 

I STRAW MUSHROOMS AT CHUMPAE 

I 
FKtory fimncw analysis summary 

(0008*) USS 
2S.OO t 

1 

lnwstment cost: 13.000 S20 1 
..._ I l 

Production cost: 

I 
Operating costs sa.ooo 2.320 
Depreciation 871 3S 
lnfen:st 71S 29 

I 
Toe.I production costs S9.Sl6 2.383 

Rate of return: 
Sales revenue 12.000 2.880 

- I Operating cost sa.ooo 2.320 
Depreciation 871 3S 

I Operating profit 13,129 S2S 
Interest (average 11 ") 71S 29 

I Gross profit pre-tax 12.414 497 
,,. ... Corporate tax (40") 4,966 199 

Net profit 7,448 298 

\ I Rate of return ( % ) = 62.8 

I Repayment period (years) = 1.4 
\\.' I 
'~ I ~ Notes to table: 

~ 

I 
I. The format for this economic summary follows the UNIDO guidelines ... in the publication reference ID/206. 
2. The rate of return is calculated as the sum of net profit and interest 

I 
divided by total investment outlay. 
3. The repeyment period is calculated as total investmert outlay divided by 
the su1n of net profit plus interest plus depreciation. 
4. Fer both Thailand and Lao depreciation and interest •re calculated at 6.7" and 

I 11 " respectively. 
S. All opportunity studies auume the equity af the sponsor is SO"· 
and borrowed capital, on which interest is peyable,. further so,;. • 

I 6. In both countries the toeal of corporate taxes ba\ie been estimated at 40%. 
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Introduction 

At the Thai Review Meeting in Bangkok, Medium Density Fibreboard (MDF) 
manufar ·re was irlentified as a potential investment opportunity, based on tlle 
assumeo availability of adequate s&1pplies of waste wood timber in the project 
areas. 

Subsequently the Consultant identified an existing factory in Isam using 
bag~. the waste cane from sugar mill operations, as a raw material to the 
production process. This had an immediate appeal as there ware several large 
sugar mills operating in Isam and ba~ is a low-cost and conveniently 
available raw material. While most bagasse is consumed as a boiler fuel to 
operate sugar mills, there is frequently a surplus to this requirement unless the 
normal production of plantation white sugar is further refined at the end of the 
season which requires extra fuel. 

However, as a result of the Consultant's detailed evaluation of the production 
process, it has become clear that MDF does not represent a realistic 
investment within the terms of reference of the current study as the likely 
investment costs are very high, in the region of US$15 - 20 million, and the 
manufacturing technology of MDF from bagasse is not fully established. 

Notwithstanding this, there is undoubtedly an opportunity for a major investor 
who is willing to persevere with the technology or who is willing to pay a 
licensing fee for advice from current manufacturers. Adequate supplies of 
bagasse would appear to be available in Isam and there is a strong export 
demand for the MDF. The following notes provide an outline of the current 
status of the production of MDF from bagasse. they are largely derived from 
meetings with timber product specialists in Bangkok and the present sole 
manufacturer in Thailand (Khon Kaen Wood). 
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1be Product and Its Market 

MDF is a fibreboard with a density between ~ 850 kilos/m1 but most of the 
MDF manufactured is produced with a density between 700 - 750 kilos/m1

• 

The product was an instant su~ when it was first developed in the USA and 
launched in 1966. It is a natural substitute for natural wood. Unhlcc paper 
pulp and other products derived from wood, which require large quantities of 
water and produce large volumes of unpleasant effluent, MDF is produced by 
a 'dry process• and is therefore environmentally friendly. 

Manufacture consists of breaking down woody materials into their individual 
fibres which are resin coated, dried and formed into a mat which is cut and 
pressed into panels 8mm - 40mm thick. Production costs are roughly the same 
as for particle board, but the end product is far superior. It is completely 
homogeneous with no identifiable grain or variations in surface hardness. It is 
machineable and has excellent edge properties as well as screw holding and 
dimensional stability. 

These characteristics give MDF a continuously growing market and explain 
why it is popular for high quality furniture and kitchen cabinets, wall panelling. 
toys and similar wood-based products. Export prices from Thailand are 
understood to be in the region of US$250 FOB cubic metre, and in Europe the 
price is about 30% higher than particle board. 

Japan is a growing market for MDF, as its quality demands are very high. 
Statistics detailing growth in the markets for MDF are contained in Annex IV. 

Current Manufacturing Operations 

As of 1988 there were 68 MDF factories in the world and it was projected that 
for 1990 there would be about 87 MDF factories. The first and only MDF 
factory using bagasse as raw material was established by the Khon Kaen MDF 
Board Company based on their sugar mill in the Nam Phong district of Khon 
Kaen Changwat in 1986. Subsequently, similar operations have been 
established in Turkey and Pakistan but considerable technical difficulties have 
been encountered. It is understood that the Turkish plant is closed down and 
the Pakistan operation has only been able to continue following an agreement 
with the mana:;ement at Khon Kaen to provide technical assistance. The 
Chinese are also apparently asking for technical assistance and an Indonesian 
investor is looking for a joint venture partner. 
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The Khon Kaen operation was initially established at a cost of some Baht 400 
million (approximately USS15 million) based on a turnkey contract with Sund 
Defribrator AB of Sweden. A further Baht 100 rmllion was nccdcd over the 
following years for major modifications and improvements. The factory 
pr~ some 250 tonnes of bagasse each day and produces 80 cubic metres 
per day of MDF. Hitherto. this was all sold locally but now the company is 
fully integrated with the completion of a large furniture factory on the site 
which produces a wide range of quality furniture for export to Europe; they 
have recently signed a contract to supply hotel furnishings to a Japanese client. 

The company is now expanding its MDF capacity to 250 cubic metres per day. 
New techniques are being introduced to enable the manufacture of a much 
wider range of panels and boards. This bas been ;a very successful operation 
but the level of financial investment and technical expertise needed to achieve 
the present situation should not be underestimated. Some notes detailing the 
actual production process for MDF are included in the 'Potential Investment 
Information Pack' in Annex IV. 

Future potential 

There are 6 sugar mills currently operating in North East Thailand which are 
listed below and shown on the map of Isam at the start of the Main Volume 

Buriram Province 
Mukdahan Province 
Udon Thani Province 

Khoo IU\en Province 
Chaiyaphum Province 

1 factory 
1 factory 
2 factories 

1 factory 
1 factory 

Buri ram 
Saga Rang 
Renn Udon 
Kumpawapi 
Khoo Kaen 
United Farmer & Industry 

The Khoo Kaen factory is, of course, already producing MDF and United 
Farmer and Industry at Chaiyaphum are currently constructing a particle board 
factory. It is also understood that a large MDf factory with a capacity of 500 
tonnes per day of raw material is being constructed east of Bangkok which will 
use para-rubber and eucalypt as raw material. 
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Fiaaadal Analysis 

During the course of the airrent study it was impossible for the Consultant to 
obtain detailed information regarding equipment required and installation and 
operating costs for reasons of confidentiality; Khon Kaen Wood were reluctant 
to diwlge the fruits of their experience. For this reason, no detailed financial 
and economic analysis has been attempted. Oearly, however, MDF from 
bagasse has a good future when once the manufacturing technology is generally 
available. What information is available on MDF obtainable in Thailand is 
presented in Annex IV. 
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Introduction 

Thailand has been a significant world source of supply for timber /timber 
products but currently domestic demand and more importantly the ban on 
logging (for environmental reasons) has significantly altered the position (sec 
table 1). 

In global terms MDF is not a prominent item. though output has advanced 
significantly from 1.5 million m3 {1980) to 4.0 million m3 {1988) and hence 
more than doubled its share of global output from 1.56% to 4.0% (Table 2). 
More recent data is not available but indications are that production (and 
consumption)) is on a strong upward trend. As Table 3 reveals. MDF demand 
is dominated by the USA, though collectively Western Europe also is a 
significant market. 

MDF has been a niche market but indications are that it is set to become a 
significant element in the market place for plywood and board. This reflects a 
number of developments:-

manufacturers' interest in and ability to handle sawn timber substitutes. 

the increasing cost of sawn timber. 

consumer resistance to sawn timber on environmental grounds. 

governmental policies that restrict logging. 

MDF is especially well placed to capitalise on these developments because:-

its inherent technical attributes enable it to command premium prices. 

it is very well regarded environmentally speaking i.e. the raw material is 
effectively 'waste' wood. 

it is cheap to produce {in raw material terms) and the high cost of the 
relevant technology is likely to fall. 

Bagasse-based MDF scores exceptionally well on aJI the above counts. 
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TABLE 1 

Exports and Imports or Wood product in Thailand, 1981 - 1988 

11181 1982 1983 1984 1985 1988 1987 1988 

Q v Q v Q I/ Q v Q v Q v Q v Q v 
kg• mil kg• mll kg• mll kg• mil kgs mil kg• mil kg• mil kgs ml 

Plywood 
Ex 821,781 5.5 1,028.897 8.8 34.897 0.9 31,119 1.5 44,397 1.4 3.037,903 35.3 45.829.seo 583.5 7.~40.814 104.8 
Imp 842,793 12.1 1,156,114 17.4 1,195,578 21.5 872,107 14.4 819,343 11.9 691,560 0.8 944,836 1U 2"7,383 5.1 

P11tlcle 
Board 
Ex 349,272 17.8 459,927 20.8 397,285 12.0 568,523 23.2 122,141 5.1 1,353,007 22.8 3,803,073 58.4 8,853,342 57.0 
Imp 856,9e7 12.3 822,089 13.0 437,338 9.0 335,049 u 483,949 9.8 317.531 10.8 1,518,087 28.7 2.888,740 M.2 

Hardbo11d 
Exp 5,•44,:'91 29.8 8,982,131 37.1 10,805,314 39.5 14,2!58,762 87.2 17,272.324 88.5 24,336,368 114.2 20,178,651 104.1 . 
Imp . . . . . 

Other fibre 
boards 
Exp 329,843 3.2 28,787 3.7 1.0 1.0 43,069 3.4 12,833 0.8 56,733 0.!5 2,242,670 19.8 2.Bn.224 23.4 
Imp 1.483,924 24.fl 1:111.245 13.5 21.9 21.9 930, 190 1!5.2 1,112.082 17.8 956,475 15.5 1.230.959 19.0 200,494 8.7 

Source: Forest statistics of Thailand, 1988, Forest Statistics section, R.F.D. 

Q • Quantity (kgs) \' .. \ . lue (Million Baht) 
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Table l Production of Hardboard, Particle board, plywood and MDF 

1980 
ProducVCountry 

mil m3 

(Hardboard) 
North Amertc:a 2.1 
Europe 1.9 
USSR 1.8 
Sou'h America 0.7 
Alia 1.0 
Pllcllic 0.2 
Atriell 0.1 

TOTAL 8.0 

(~board) 
North America 7.5 
Euiope 22.5 
USSR 5.1 
Sou'h America 1.5 
Asia 2.0 
Pllc:ilc 0.8 
Alrica 0.4 

TOTAL 39.8 

(Plywood) 
North America 17.2 
Europe 3.5 
USSR 2.0 
South America 1.5 
Asia 14.4 
Pac:ilc 0.2 
Alric:a 0.5 

WORLD TOTAL 39.3 

TOTAL WORLD MOF 1 5 
TOTAL WORLD OSB 1.5 
TOTAL WORLD INSULATING 5.8 

GRANO WORLD TOTAL 95.9 

5'atisticald&UI on wood based Panels, SUNOS OEFIBRATOR. PANELBOAROINDUSTRV & TRADE 
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1988 

mllm3 mllm3 mil m3 

1.8 
2.8 
2.1 
0.7 
1.1 
0.2 
0.1 

8.34 8.9 7.83 

12.0 
24.5 

7.8 
2.0 
2.2 
1.0 
0.5 

41.!0 48.0 42.25 

21.0 
1,3 
2.3 
2.0 

18.0 
0.2 
0.8 

40,98 47.4 41.72 

1.58 4.0 3.52 
1.58 4.0 3.52 
8.05 5.3 4.88 

100.00 113.8 100.00 
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Table 3 MDF Consumption by country 1980 - 1988 

1981 
Country 

Total 

USA 850.0 
UK 20.0 
Germany 28.0 
France 7.5 
Netherlands 4.5 
Belgium 1.0 
haly 50.0 
Spein 45.0 
Sw~ 8.0 
D«wnatk 
"9IMd 
Swbert.nd 
Greece 
Austria 

°''*' n/a 

lOTAL 1,012.0 

Source: Interbank and Sunds delibfator 
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3.3 
0.3 
0.4 
0.1 
0.3 
0.1 
0.8 
1.2 
0.7 

. 

. 

n/a 

1,742.0 

4 

- - -
1985 

Total 

1,200.0 
93.0 
50.8 
25.8 
21.2 
8.0 

151.8 
93.0 
28.3 

8.0 
15.0 

8.1 
5.4 
3.8 

34.2 

- ~ 

- ..... -- . 

' 
.. ,, .. 

- - - - ... ...... 

(1,000 cum/year) 

1888 

m3/yr Total m>/yr 

4.8 1,500.0 5.8 
1.7 125.0 2.2 
0.8 90.0 1.5 
0.5 40.0 0.7 
1.4 40.0 0.7 
0.3 17.0 1.7 
2.7 240.0 4.2 
2.4 140.0 3.8 
3.3 35.0 4.4 
1.2 12.0 2.4 
0.4 25.0 0.7 
1.2 15.0 2.3 
0.4 10.0 1.0 
0.3 7.0 0.9 

n/a n/a n/• 

2.298.0 
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The Manufacture of MDF from Bagasse 
\ -

I 
While detailed technical and financial data for the process is not available, the 
following notes outline the process in general terms. 

I Bagas.~ is a good raw material for the manufacture of MDF as it produces 
fibres in the region of 13mrn long which is better than eucalyptus but not so 

I 
good as other traditional timbers. But the raw material is relatively cheap, 
although the problems of storing sufficient bagas:.;c at the end of the sugar 
milling season to keep the MDF factory operating until the next season should 

I 
not be underestimated. The variations in quality of cane and bagasse also 
create manufacturing problems. 

I In the manufacturing process the first requirement is to remove the pith from 
the bagasse which is about one third of the bagasse by weighL It is usually 

- I removed in a vertical hammer-mill de-pither and the pith is used for fuel. 
Defibration follows, in which process the de-pithed bagasse is conveyed to a 
horizontal preheater-defibrator in which it is steamed at 1500 - 16C>°C to soften 

I the liguin. It is then ground to separate the bagasse into fibre bundles. 

I Resin blending follows. Resin constitutes about 13% by weight of the MDF .. while a paraffin emulsion at 1 % is added to resist humidity. The paraffin 
emulsion is mixed with the bagasse as it leaves the dt:fibrator and the resin is 

' I mixed wit!l the fibre in the tube of the blender by blow line injection. 

I Next comes fibre drying, in which the f!bre mixture now passes to a flash tube ._, drier where drying is completed in only 2 seconds. This is to prevent the UF 
,~, 

I 
glue polymerizing with the fibres which would reduce its strength. This is 

\, 
followed by fibremat formation. The dried fibre is sent to a doffing roll bin 
which acts as a storage and regulating facility to control the quantity of fibre to 

i.. ~ ... be sent to the fibr~mat forming machine. Fibre from the bin passes to the 

I pendistor in the fonn of a long thread. Thickness and weight are inspected 
and the bulky fibremat passes to the belt precompressor to form a more 

I 
compact and higher density fibremat. This is then cut to 4 x 16 ft lengths and 
passes to the press loader to await hot pressing. 

I After this r.om~s hot pressing. Five fibremats then pass to the pressuriser of 
the pressing machine where they are located on the heated platen~. The 

I 
machine raises the platens simultaneously for pre:ssing at about 160°C, using • 
steam. The five sheets of MDF are discharged and five more sheets are 
loaded from the press loader, ic. a continuous batch process. 

I 
I 
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Conditioning is the penultimate stage; MDF from the press has a high surface 
temperature and low humidity and now passes to a cooling wheel to reduce the 
temperature and raise the humidity. From here it passes to a storage shed for 
48 hours to stabilise the temperature and humidity. 

Lastly comes sanding and sizing. After storage, the MDF is sanded by a wide 
belt sander to smooth the surface and produce a standard thickness. The hot 
pressed MDF is slightly larger than 4 x 16 ft and the edges are rough. It has 
to be cut into 4 x 8 ft lengths and in the sizing unit the five boards from hot 
pressing become 10 standard MDF boards with smooth edges. 

The MDF boards are then inspected and classified into different grades and 
are taken by fork lift on pallets to the store. This is temperature and humidity 
controlled to give the board dimensional stability. 
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Making Panels 
from Fibers 
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All of these low cost waste materials h,~ve one thir.g in common: filler! We can 
convert fiber into high quality, profit m.Jking products. Look around at what 
you have been calling waste. You'll most likely discover a continuous source 
of raw materials you never knew you had. We can help you decide what to 
do with it. 

SUNDS DEFIBRATOR 
Leading the world ,in fiber processing 
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· N1LS011 P1Nt l•Dusn1is Lm. NtuoN. Ntw Zu- 011 PAnl Co. :.m. E11nv. Ho1t11••-· 
}AP.Alf. 0xTGIN DIUGNIJICATION PUNT. 

CAPACITY"° TPD. STAllT·VP YIA& 1984. 
TNt wouo's FlllST MDF PLANT IAHD SOLILY LAND. F11ta PHPAKATION, FllH DIYING AND FOIM-

o" suc;u CANt uc;...sst. CAPACITY 25000 M'I INC FOi MDF. CAPACITY 110000 M'IYIAL 5TA&T· 

nAL SrAU·VP YUi 1985 • .A. .A. VP YIAI 1986. 

China are equipped by Sunds Defibrator. 
Based on our ability to deliver complete 

plants designed specifically for the raw mate
rials and conditions of a tropical climate, 
Sunds Defibrator has delivered high-yield pulp 
plants and chemical fiber lines as well as MDF 
and hardboard installations to customers in 
Thailand. Malaysia and Indonesia for the pro-

worlds first plant for producing MDF from 
100% bagasse as raw material was supplied a 
few years ago. Most recently the company was 
contracted to supply an MDF plant based on 
rubberwood. 

.. cessing of tropical woods and annual plants. 

Based on many years of experience in Aus
tralia anc wide understanding of lol'.al condi
tions, Sunds Defibrator Pty Ltd, located near 
Melbourne, holds a strong position in the MDF 
and high-yield pulping markets. In Tha:land Sunds Defibrator has introdu

ced new technologies in the MDF field. The 

PT Kaaus Lieu. PaosoLuNGCO. UST )AVA. INDONISIA. 

CoMPUTl nu• LINH IAHD ON ANNUAL PLANTS roa 
Lieu No Ill AND IV P1011CTs. CoMllNtD CAPACITY 

6oo no. Suar-uP vuu 1985 AND 1987. 

New Zealand based Sunds Defibrator Ltd is 
recognized as the leader in MDF technology 
and high-yield pulping. pa:ticularly when 
radiata pine is processed as the raw material. 
With a delivery in New Zealand of oxygen 
delignification and chemical bleaching. follow
ing three similar orders in Chile, the company 
has consolidated its position also as the leader 
in processing of radiata pine kraft pulp. 

The experience gained by the New Zealand 
company through close co-operation with 
local customers has resulted in the develop
ment of several process improvements in the 
chemical pulping and fiberboard fields while 
i:lcreasing productivity and profitability. 
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: Total Package Solutions 
I 
I 

No matter which product or process you eventually choose. Sunds Defibrator 
has the technical knowhow to fulfill all of your requirements and the 
capacity to deliver complete turnkey plants in the quickest possii>le tim~. 
We back our promises with over 50 years experience as the wortd•s leading 
fiber processing specialist. 

1 PROJECT EVALUATl(_)N 
You naturally want the most pmduct1ve a~1d most . 
economical installation possible. Our engineers will 

lhelp you choose the appropriate process for your raw 
baterials and the end·product with the best market 
potential. 

I 
' - I LABORATORYTESTS 

Our unique laboratory facilities are at your disposal 
{]provide comprehensive testing of your raw mate· r 1als to discover the best process for your plant. 

\ 

MACHINES & EQUIPMENT 
We place the most stringent demands for top per· 

aormance on all the machines and equipment we 
lise. This applies to everything we manufacture in 
our workshop in Sweden as well as the components re purchase from other suppliers. 

I 
I CONSTRUCTION & START UP 
From the very first day of construction until your 

-

lant is fully operational, your project is under the 
ose supervision of our qualified en$ineering teams. 
hey know how to work together with local con· rrs to get the job done, often in record time. 

TRAINING 
We offer complete training programs designed to 
give your staff the self assurance to make sound 
operational decisions that will help achieve maxi· 
mum capacity for your plant from the very beginning. 

GUARANTEE 
Our long years of experience not only gives us the 
confidence to guarantee the equipment we manu
factured, we even guarantee the process and the 
production capacity as well as the quality o! the 
end product. 
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Hardboard t!i~d.Binders ] 
This product has been around for a long time, ever 
since the 1920s in Europe and the USA. With good ... 
reo.;;on. It is an ideal substitute for more expensive 
building materials. 

An economical "wet process" is used to manu
facture hardboard panels. This pmcess does not 
n111111aly require resin binders if it includes post 
heat treat men! and humiclificalinn. 

Exposed fibers mixed with water arl' ~onnecl J 
;nlo a n1al which is cut and pre::;st:d under lugh heal 
and pressure into panel:.; 2}i to 6 mm thick with a 
density of about 1000 kg/m3

• J 
Hardboard has built-in resistance to moisture 

and decay. And just as regular wood, it can be 
painted, sanded, drilled or sawed. 

It is a versatile product, used indoors and out 
for walls, floors, ceilings or r{X)fs. It is used for doors 
and furniture. It is even used as an interior lining . . 
in buses, railway cars and .. utomobile doors. J 

Insulation Board~~!dBindel 
This product is making a comeback. With good 
reason. It has excellent properties for controlling 
temperature and noise. 

The wet process, normally free of resin bind
ers, is also uEed for producing insulation board. 
These panels are lightweight and porous with a 
density of only 250 kg/m3 since the mat is just dried 
in a multi·oper.!ng dryer. 

Insulation board, manufactured in sizes from 
9 to 25 mm thick, is a highly competitive choice as 
a building material especially for interior walls and 
ceilings. 

As1>hall board is insulation board impregnated 
with a:-;phall. Thi:; makt•s it n·ry moi~l url' rt·:-;i~tant 
and suitCJblc for exterior applications . 

M D F Medium Density Fiberboard I 
This product was an instant success when first 
introduced in 1966. With good reason. It is a natural 
substitute for natural wood. 

MDF is manufactured by a "dry process" per· 
fected by Sunds Defibrator. The exposed fibers are 
resin coated, dried and formed into a mat which is 
cut and pressed into panels 8 to 40 mm thick with 
a density of about 720 kg/m3• 

Production cost.~ for MDF are roughly the 
same as for particleboard but the end product is 
far superior. 

MDF is completely homo~eneous with no 
identifiable grain or variations m surface hart'ness. 
It is machinable and h~s excellent edge properties 
as well as screw holdiqg ability. 

These wood-like characteristics in a top-of· I 
the-line panel made from low cost waste materials 
give MDF a continuously growing market. This 
explains why MDF is now a prefered material for 
high quality furniture as well as for kitchen cabinets. I 
wall paneling, toys and similar wood based 
products. 

Moreover, the MDF manufacturing process I 
has environmental advantages since there is 
no liquid waste. 

MDF is a product with a future. Why not m;ikl' 

1 it part of your future as well. 
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ABSTRACT 

The Khon Kaen Medium Density Fiberboard Plant is the first 
plant of this type, using bagasse prepared in a pressurized 
refiner as rawmaterial. 

The process is of great coamercial interest, as it provides 
a practical use for a fibrous rawmaterial available in semi 
tropical areas. which are usually short on conventional wood 
resources. 

The plant recently started commercial operation, and 
produces medium density fiberboard for the furniture and 
cabinet making industry in densities from 600 to 850 kg/m3 
and thickness from 6 to 25 l\Dl. 

The process flow from rawmaterial receipt to finished panel 
product of this 72 t/d dry process medium density fiberboard 
mill is described. 

INTRODUCTION 

The management of Khon Kaen Sugar Mill Co. Ltd., in Khon 
Kaen Thailand started in 1982 to investigate further uses 
and applications for the bagasse residue produced in their 
sugar mill. They became acquainted with medium density fiber 
board (MDF) in Europe and initiated a research and feasibi
lity study on the production of MDF using their bagasse as 
rawmaterial. This research study was undertaken in the labo
rator.ies of Sunds Defibrator (SD) in Sweden, and resulted in 
the decision to go ahead with the construction of a 70 t/d 
MDF plant in 1983. Plant construction started in 1984 and 
the first board was made in the fall of 1985. 

A separate company under the name Khan Kaen M.D.F. Board Co. 
Ltd. ( KKMDF) was formed for this venture, with its head 
office in Bangkok. The plant is located adjacent to the Khon 
Kaen Sugar Mill near Nara Pong, and uses the bagasse genera
ted by the mill as well as bagasse purchased from nearby 
mills. 

The plant is in commercial operation since the beginning of 
this year. 

Since this is the first HOF plant using bagasse, wide inte
rest for the process and the operation of this plant has 
been expressed. This paper tries to answer some of these 
questions. 

- ---- -
- ~--

\ 

• 

" ' 



s .• 

r 
i -

.. 

\ 

. ----
BAGASSE STORAGE 

Since the harvest season for bagasse in the Nam Pong area 
lasts from about December to April and the plant is designed 
to operate the full year around, storage of bagasse for the 
period outside the harvesting season is crucial. Bagasse 
storage is a problem well known throughout the industry 
using this fibrous rawmaterial. The question of wed versus 
dry storage was addressed during the research study. 

The feasibility investigation showed that for a dry 
process MDF plant wet storage would impose costs for 
the storage and subsequent processing which would make 
it difficult to be competitive in the international 
raarket. The research study investigated the use of dry 
stored bagasse for this particular process, which lead 
to the following process steps. 

The moist bagase (e.g. as it comes from the sugar mill 
during the crushing season) is depithed before it is 
placed ir. storage. The pith is returned to the sugar 
rnill for burning. Storage piles, 7 to 10 m high, are 
created and compacted by bulldozer in the storage yard. 
The bagasse is covered during the rainy season. Piror 
to its use, the bagasse stays in storage for a minimum 
of 3 to 4 months. 
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The actual process flow is as follows: 

The freshly crushed and squeezed sugarcane bagasse 
arrives by conveyor from the sugar mill and is dis
charged on the raw bagasse pile. This intermediate 
storage pile is meant to be a buffer between the sugar 
mill operation and the depithers. The bagasse is fed by 
front end loader to a feed pocket or hopper, and carri
ed from the hopper at a metered rate over b~lt convey
ors to an overflew conveyor. Under the overflow con
veyor pin drum feeders provide a constant feed to de
pi thers. The depithers fulfill two main functions. 
Firstly, as the name implies, they separate pith resi
dent in the bagasse. Secondly, they tend to break up 
the strands of bagasse into lenghts suitable for tran
sport and processing in the MOP plant. 

Between 20 and 33 \ of weight of the bagasse is removed 
by the depithers in form of pith. The pith has no value 
in MDF board production, and only a small amount can be 
tolerated. The pith is sent to the sugar mill and MDF 
plant boilers for burning; the cleaned bagasse is put 
into treated bagasse storage. 
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FIBER PREPARATION AND DRYING 

Compared with wood chips, bagasse is a bulky. stringly. not 
free flowing material and difficult to handle in the MDf 
process- for this reason the fiber preparatior. differs from 
the conventional process. In addition, the chemical composi
tion of bagasse. and the decomposition taking piace during 
its storage require special considerations in the process. 

The equipment specially tailored for this process are 
the bagasse reclaim hopper, the overflow conveyor and 
pin drum feeder. the preheater plugfeed screw. the pre
heater, and the refiner feed screw_ Once the bagasse is 
fiberized in the refiner, the process becomes quite 
similar to the one experienced using wood r~llulose 
type rawmaterial. 
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The actual process is as follo~~= 

The depithed bagasse is reclaimed by a bucket loader 
and placeG into the ba9asse feed bin. The bin provides 
a continous flow of bagasse to the overflow conveyor 
through two connecting belt conveyors. The belt convey
ors are provided with magnets to remove tramp metal 
from the bagasse. The overflow conveyor is a scraper 
conveyor and its function is to keep the infeed chute 
to the pin drum feeder filled with bagasse at all 
times. The overflow from this conveyor is taken back to 
the bagasse metering bin by belt conveyor. 

The speed of the pin drum feeder, which is located 
below the overflow conveyor, determines the feed rate 
through the refining system. From the pin drum feeder a 
short stainless steel screw conveyor carries the bagas
se to the plugfeed screw. here spray nozzles can add 
water to the bagasse, should it be too dry. 

The plugfeed screw is a large diameter, high compres
sion screw, expecially developed for bagasse. The 
screw, which is 17 inches in diameter at its inlet, is 
tapered and compresses the bagasse in its conical sec
tion. The tnroat of the plugfeed ~crew is provided with 
weep holes to allow excess moisture in the bagasse to 
be expelled during the compression in the screv. The 
incoming moisture of the bagasse may vary between 115 
to 80 \, dry basis, depending on storagg time and loca
tion in the pile. Water content in excess of 85 to 95 \ 
is expelled in the plugfeed screw through the weep 
holes. 

The purpose of the plugfeed screw is to compress the fiber 
to form a pressure tight plug against the steam pressure 
within the preheater and the atmospheric pressure at the 
infeed of the plugfeed screw. If the plug is not tight the 
pressure will relieve itself spontaneously resulting in a 
blow back. It is difficult to form a tight plug with bagasse 
especially during startup. For this reason a pneumatically 
operated blow back damper has to be activated during startup 
together with auxiliary steam injection into the throat 
section of the plugfeed screw. Once the plug is established, 
resistance to the turnin~ of the plugfeed screw increases 
very rapidly, and the blow back damper has to be withdrawn 
and the anditional steam injection be turned off. The plug
!eed screw runs at a constan: speed and the current drawn by 
the screw is continous:y monitored. When the current con
sumption drops the blow back damper is moved intc position, 
to ride on the plug and ensure that it remains tight. 
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The plugfeed screw and the blow back damper are •ounted on a 
vertical stand pipe into which the plugfeed screw discharges 
the bagasse. From the stand pipe the bagasse drops into the 
horizontal preheater. The preheater is pressurized with 7 
bar saturated steam and a screw moves the bagasse through 
the preheater. Bagasse being the type of rawmaterial that it 
is. varies in bulk density from 40 to 150 kg/m3 depending on 
age and moisture. The design of this screw for this type of 
material and the required dwell time is therefore quite cri
tical. The preheating time for bagasse is between 2 and 3.5 
minutes. 

From the preheater the bagasse flows through a vertical 
stand pipe into the refiner feed screw which carries the 
bagasse into the refiner. Molten paraffin is added to the 
bagasse in the feed screw. The refiner is a Sunds Defibrator 
L36 machine with 450 kW ~000 rpm main motor. Bagasse refines 
relatively easily with normal power input of about 60 to 80 
kW per ton. Fiber quality is good, with very low shive con
tent. 

Fiber together ·~th steam is expelled from the pressurized 
refiner through a blow valve and a blowline direcLly into a 
flash tube dryer. The blowline diameter is 4 inches, a three 
way valve allows the startup fiber to be diverted to a 
startup cyclone to get rid of the excessively wet and dark 
startup fiber. 

Urea formaldehyde resin is added in this blowline at a 
~etered rate, by injecting the resin mixture through a 
nozzle into the blowline directly at the blow valve. 

The 100 meter long flash tube dryer is heated by steam to 
air heat exchangers and operates with a inlet temperature of 
about 160 degrees c. The resinated bagasse fiber enters the 
dryer through the blowline and the first vertical section of 
the dryer tube. Evaporation of moisture occurs very rapidly, 
and Lhe total dwe~l time of the fiber in the dryer tube is 
about 3 1/2 seconds. In the cyclone at the end of the dryer 
tube the fiber separated from the drying air, and discharges 
through a rotary air lock onto a belt conveyor. The exit 
temperature is about 75 degrees, the fiber has been dried to 
a moisture content of about 11 to 12 \ (dry basis). Fire 
detectors supervise the dryer discharge, and reverse the 
conveyor in case spar~s are detected. 

The following weigh belt conveyor totalizes the fiber flow 
and also controls the resin and wax addition to the fiber. 
From the weigh scale the fiber is conveyed pneumatically to 
the fiber bin. 

The 60 m3 capacity fiber bin acts as a buffer and storage 
device between the fiber preparation and the forming and 
pressing line. 
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MAT FORMING AND PRESSING 

Fiber is metered at a controlled rate out of the bin 
and conveyed by air to the single head Pendistor sta
tion. The Pendistor air felter lays a continuo~s fiber 
mat down onto a plastic wire screen. assisted by vacuum 
on the underside of the screen belt. To insure unifor
mity of fiber deposition, the fiber mat height is con
trolled cortinuously as :he mat leaves the forming box. 
Pulsating flow controlled air jets distribute the fiber 
over the total width of the forming station. After the 
forming head a scalper roll shaves off the top layer of 
the fiber mat to remove any inconsistencies on the sur
face of the mat formation. Behind the scalper roll, a 
weigh plate monitors the mat weight, as the mat moves 
down the line and automatically adjust the scalper 
height for constant mat weight. 
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T~e fiber density leaving the forming station is about 
40 to 50 kg/m3. which results in a mat height of about 
390 mm for pressed board of about 19 mm. In order to 
consolidate the mat suitable for insertion into the hot 
press it has to be precompressed. A belt type precom
pressor consolidates the mat and increases its density 
about 5 tim~s. The continuous fiber ribbon is trimmed 
on its edges. and cut into 16 ft length. The forming 
line is cdulless, that is, the mats are transported 
into the press only on belt conveyors. 

t t ----.. -...... -. :· 
I t 

Following the saws, a gap is created between the ma i:.S 

t~rough a speed-up section, to allow the loading of 
i nd1 vi dual mats into the press loader. The speed-up 
sec:ion inc0rporates the reject station for discharging 
of uni;..:anted mats. The fiber removed by the scalper 
roll, the trim sav:s and the reject station is returr.ed 
t:o the fiberbin. 

After the tipple conveyor has charged the 5 openings of 
the lo0de1:, the loi!.der enters the hot press a:1d during 
:ts retract~on cycle depos1ts the mats in the hot 
press. 
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The nominal 4 x 16 ft hot press has 5 openings. The 
press is steam heated and utilizes on the oil hydraulic 
closing system. The pressing temperatures are between 
155 and 170 degree C and the maximum specific pressure 
on the mat surface available is 35 kg/cm2. The press 
operates with a rapid initial closing cycle and a time
distance control system for the final compression 
stage. The pressing time for 19 mm board is about 7 to 
7 1/2 minutes; loading and unloading time is about 35 
seconds. 
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MAT FORMING AND PRESSING 

Fiber is metered at a controlled rate out of the bin 
and conveyed by air to the single head Pendistor sta
tion. The Pendistor air felter lays a continu~us fiber 
mat down onto a plastic wire screen, assisted by vacuum 
on the underside of the screen belt. To insure unifor
mity of fiber deposition, the fiber mat height is con
trolled continuously as the mat leaves the forming box. 
Pulsating flow controlled air jets distribute the fiber 
over the total width of the forming station. After the 
forming head a scalper roll shaves off the top layer of 
the fiber mat to remove any inconsistencies on the sur
face of the mat formation. Behind the scalper roll, a 
weigh plate monitors the mat weight, as the mat moves 
down the line and automatically adjust the scalper 
height for constant mat weight. 
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Tte fiber density leaving the forming station is about 
40 to 50 kg/m3, which results in a mat height of about 
390 mm for pressed board of about 19 mm. In order to 
consolidate the mat suitable for insertion into the hot 
press it has to be precompressed. A belt type precom
pressor consolidates the mat and increases its density 
about 5 times. The continuous fiber ribbon is trimmed 
on its edges, and cut into 16 ft length. The forming 
line is caulless, that is, the mats are transported 
into the press only on belt conveyors. 

. ,, ~_,-.·---· .'.-. 

Following the saws, a gap is created between the ma~s 
through a speed-up section, to allow the loading of 
individual mats into the press loader. The speed-up 
section incorporates the reject station for discharging 
of unwanted mats. The fiber removed by the scalper 
roll, the trim saws and the reject station is returr.ed 
to the fiberbin. 

After the tipple conveyor has harged the 5 openings of 
the loader, the loader enters the hot press and during 
its retract1on cycle deposits the mats in the hot 
press. 
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When the press cycle is completed the press opens and the 
loade~ again enters the press, pushing out the pressed board 
with the nose pieces of the individual trays and depositing 
the next mat load onto the platens as it retracts. The un
loader cage receives the pressed boards. 

Unloaded boards are, weighed in the following weigh conveyor 
and stacked at the outfeed of the cooling line. From the 
stacker the boards are taken into the intermediate storage 
to complete t:he curing and equalizing of the board. 

FINISHING 

After two days of storage the boards enter the finish
ing line. The first step in the finishing operation is 
the sanding of the board to a final caliper. This is 
done in a 4-head sanding machine where both top and 
bottom surfaced of the board are sanded. After the 
sander, boards go directly into a trim saw which cuts 
the panels into their finished 4 x 8 ft size. The 
boards are stacked and strapped ready for shipment. 
Sander dust and saw trim are sent to the boiler for 
burning. 

This completes the process description. 
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GENEP..AL TECHNICAL DATA 

Plant capacity 

Board density 
Board thickness 

Press size 
Press pressure 

Depithers 

Bagasse feed hopper 

Pressurized refiner system: 
Plugfeed screw 
Preheater 

Refiner 
Maximum operating 
pressure 
Main motor 

Flash tube dryer: 
Evaporative capacity 

Fiber bin 

Forming station: 
Forming width 
Forming length 

Total installed motor load 

Boiler pl ant: 
Operating pressure 
Fuel 

72 ton/day 

600 to 850 kg 
6 to 25 nun 

4 x 16 ft 
35 kg/cm2 

No: 3 

5 openings 

Capacity: 200 tons/day 

Capacity: 40 m3 

diameter 17 inche~ (432 mm) 
diameter 36 inches (900 mm) 
length 24 feet (1.4 ml 
L36, disc diameter 36 inches 

12 atm 
450 kW, 1000 rpm 

4266 kg/h 

60 m3 

type Pendistor 
1500 mm 
1150 mm 

2250 kW 

capacity 14 tons/h 
18 bar 
pith, sander dust, 
saw trim, oil 

(914 mm) 

Consumption figures 
(all data given for 19 mm board, per ton of finished product) 

Oepithed bagasse (dry basis) 
Resir. (solids) 
Paraffin (molten) 
Steam 
Power 
Water (excluding steam generation) 
Compressed air 
Covered building area 

1100 kg 
110 kg 
5 - 15 kg 
3000 kg 
450 kW 
200 liter 
120 m3 
4670 m2 
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I The manufacturing program of 

the SUNDS DEFIBRATOR Board Division 

I 
includes such wellproven technology as: 

t 

' 
~ Complete SUNDS DEFIBRATOR plants 0 Charging systems for press lines with or ~ 

for the production of particleboard. MDF. without cauls. metal screens. synthetic 
t 

hardbo.ud. OSB and waferboard. screens and steel belts for mat 

I ;:; Complete SUNDS DEFIBRATOR fiber 
transportation. 

production units: Pressurized or non- C Embossing plants for further pnxessing of 

pressurized systems for defibrizing all hardboard. softboard, bitumen impregnat-

I 
kinds of wood and annual fibers. ed softboard. MDF. particleboard, ply-

wood and blackboard . 
.= FAHRNI formes for particleboard. 

OSBiwaferboard. 0 Installation, operator training and :tart-up 

- I assistance. 
;:; SUNDS '.)EFIBRATOR dry-fiber formers. 

[J Rebuilding and upgrading of existing 

I 
C KMW wet-fiber formers. plants. forming and pressing lines to in-

::J MOTALA single- and multi-opening pres-
crease capacity and product modification. 

ses and press lines for the production of [J Continuing services such as: C'perator 

I MDF. hardboard, particleboard. 058 and retraining. spare parts. etc. 
, waferboard. 0 R & D center at your service. 

I 
CJ MOTALA prepresses -continuous pre- SUNOS DEFIBRATOR has two world 

\ compressors or platen prepresses for leading research and development centers 
compression of fiber/particle mats. for fiber process and technology. 
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ANNEXV 

POTENTIAL INVESTMENT OPPORTUNITY PACK-V 

CASHEW NUTS FROM VIENTIANE 
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Iatrodlldion 

During the Consultants' first visit to Vientiane, a meeting was held at the 
Ministry of Agriculture and Forestry when it was pointed out that some 70,000 
cashew trees bad been planted between three and five years ago under an 
initiative from the Milili:try. The trees were of local and Vietnamese varieties 
and had been established by small farmers in the expectation of valuable 
expon markets being developed. However, yields bad been low and the nuts 
were rather small and apparently not of a good expon quality. The trees were 
somewhat neglected as a ronsequence. 

It was understood that a US company bad apparently paid for the crop to be 
harvested earlier in the year but not all nuts bad been sold and there were 
some six tonnes of nuts in local storage. It was suggested that these trees 
could form the basis of a modest project to improve and expand production 
and processing for both the local and export markets. 

The Consultant subsequently visited the cashew planting area close to 
Vientiane and found that, while most of the trees appeared to be healthy, 
there was some die-back and the trees were either planted too close or needed 
thinning out and pruning. The groves were full of weeds and lack of 
maintenance was clearly a major problem. At a subsequent wrap-up meeting 
at the Mekong Secretariat, it was agreed that cashew nut processing could be 
identified as an investment opportunity. 

On return to Bangkok, discussions were held with cashew nut specialists at 
~tsart University and the Mah Boonkrong Company (who have extensive 
cashew plantings in Thailand). This was followed by field visits to Cashew 
Research at Si Sa Ket Horticultural Research Centre and to Buriram 
Agricultural College. At the latter institution it was discovered that a specialist 
from the college and a local farmer had visited Vit.!lliane earlier in the year 
and had prepared a detailed report on the status of the trees there. 
Apparently a project had already been established along the lines proposed by 
the Consultant, following a commercial agreement between the Thangone 
Feed Mill Corporation within the Ministry of Agriculture and Orient 
Expressions Ltd of Pennsylvania, USA This project is now known as the Lao 
Cashew Project (LCP). A copy of the project document was obtained on a 
subsequent visit to Vientiane. 

As this project appears to already be in existence it clearly cannot be identified 
as a potential new investment within the terms of reference of the present 
study. It may, however, still be of future interest to investors should the 
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present arrangement fail to proceed as planned. For this reason the following 
notes arc not presented in the standard opportunity study format, but are 
provided as general ba<*ground for any future studies that may emerge and for 
any local entrepreneurs who may wish to assist in expanding this potentially 
viable industJy. 

The Market for Cashew Nuts 

The world market situation for cashew nuts is briefly descnl>ed in the paper in 
Annex V. The base price of cashew (the S320) seems set to rise in the short 
to medium term. The USA is the major importer but, as with most 
commodities, the prime determinant of price is quality. It is almost certain 
that Lao could sell as much as it could produce, through Orient Expressions, 
given that quality can be achieved and maintained. 

Laos Cashew Nut Plantings and Estimated Production 

Tables 1 to 3 in Annex V show: the estimated cashew nut plantings in 
Vientiane Province and Municipality as at March 1991 (this indicates an actual 
total of only 40,690 trees with a potential yield now of 123.75 tonnes of nuts), 
Lao cashew planning factors upon which projected returns to the project are 
based, and a costing worksheet which outlines basic purchasing prices and 
processing costs for export. Also included in Annex V is a paper on the world 
market situation for cashew, the Lao Cashew project document itself, and 
some technical literature on cashew cultivation. 

The long term objectives of the Project are: 

PIOP-V 

to establish Lao cashews as a viable export crop based on 
internationally accepted standards 

to establish Lao cashews as a long·tenn development crop within the 
Lao PDR agriculture and economic plans 

to improve the quantity and quality of the crop 

to develop the technologies and expertise required to ensure the export 
capabilities of Lao PDR 

to develop the Lao cashew industry to be able to support the shipment 
of one container a month from Lao PDR by the year 2000. (This 
objective requires the shipment of some 415 tonnes of cashew nuts per 
year which would need the establishment of some 240,000 trees.) 

2 CASHEW Ntrr PROCESSING IN LAO 
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Cashew Nut Processing 

Tbe ~hew nut is a kidney-shaped nut that grows at the end of a curiously 

I shaped fleshy ponion known as the cashew apple. The shell of the nut is in 
three layers. The outer and inner layers arc dry but the middle layer contains 

' a dark caustic oil called Cashew Nut Shell Liquid (CNSL). This oil is driven 
' ~ 

off in dry roasting. but can be extracted and has various industrial uses { 

including paint, varnishes and lacquers. ~ 

I In small-scale processing, after separating the nut from the fleshy part, the nuts 
arc roasted to drive off the caustic CNSL and then opened individually on 

I hand shelling machines. It is understood that using these machines, one 
, operator can shell approximately six Kilo of nuts per day. Automatic 

equipment is produced by Peabody in the UK and there are also 
. ..._ I manufacturers in Italy and Switzerland, but large volumes of nuts arc required 

to justify investment in this cquipmcnL Mah Boonkrong in Thailand consider 

I 
500,000 trees yiciding some 2,500 tonnes per year at maximum production is 
the minimum economic size. This needs substantial financing, in the order of 
USS 5-10 million for the establishment of the factory and the one-time 

I 
purchase of the crop for year-round processing. 

/ 

I 
The astringent Cashew Apple may also be processed into juice, jams, candy 

' and chutney, etc. The Mysore Central Food Technological Institute has 
carried out substantial development work in this area. Large quantities of 

r 
I 

fruits are processed into juice in Brazil but generally speaking it is not 

~,, 
practical to process the crop for both juice and nuts as there are different .. ~ requirements for each; cg, the fruits need to be picked fresh each day for juice 

~ I 
extraction, whereas for nuts the fruits are allowed to ripen and fall on the 
ground where they are collected only periodically. 

~ 

I 
Current st&tus or the Lao Cashew Project 

I It is understood that within the terms of the joint venture agreement, the 
Thangone Feed Mill Corporation has already sent some 30 employees together 

I with 30 farmers to Buriram College in Thailand for training, and that the 
Municipality of Vientiane has purchased 30 hand sheUing machines from Khoo 
Kaen for the establishment of a central processing facility. 

I 
I 

~ 
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Tiie Claaace or lawestment Success 

While the general formulation and intentions of the project are good, for it to 
succeed it is essential that the following matters should be given particular 
attention. Firstly, the future suc:ces.s of the project relies on the early increase 
in production and productivity from increased plantmp of cashew trees and 
improved husbandly and maintenance. This will need considerable expertise 
and effective extension work, combined with an adequate return to farmers for 
their efforts. 

Secondly, current and anticipated yields per tree arc not particularly good, due 
mainly to the varieties planted. Small low-yielding trees will need to be 
removed and selective pruning carried out 

Thirdly, discussions should be held with Sisakct Research and other institutions 
to select the most suitable varieties for future planting. possibly SK 60-1 or 
SK 60-2 and the composite variety Si Sa Ket SK-A which is derived from 10 
selected clones. These can be expected to produce both higher yields and 
larger nuts although, without trials, their exact performance cannot be 
prejudged. However, trials take a long time and new ~lantinp might best be 
based on a range of selected varieties. 
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I Table 1 

I Cashew aat estimated pn>dadic:=, ::; NoYanber 1990, apclakd 9 Marcil 1991 

~ I Sice Number or M~uricy Estimated Production 
plant (years) (Y/P) kilos (tODDCS) 

pods 

I Vientiane ProYinc:e 

1) Thong Khcng village 2,000 .s 3 6.00 

I 2) Nong Kaleo village 250 3 3 0.15 
3) Pboxay village 600 3 3 1.80 
4) Huang Kao village 250 3 3 0.15 

- I 
5) None Khok village 220 3 2 0.44 
6) Done Xay village 9,000 5 3 27.00 

Sub total: 12,320 36.74 

I Vientiane Municipality 

.. I 
20) Noog Vieng Kham viliagc: 3,000 5 3 9.00 
21) Dongdok village 2,700 5 3 8.10 
22) Thangone village 700 5 5 3.50 
23) Tbasomo village 250 5 5 1.25 

' I 24) Pbakhao village 150 5 3 0.45 
25) Xaysetha village 1,750 5 3 5.25 
26) Sikhot village 800 3 3 2.40 

I 
\\' 
'~ I 

27) Banthio village 12,700 5 3 38.10 
28) Doog Ha Khai village 320 5 3 0.96 
29) Hatsiao village 5,000 5 3 15.00 
30) Thongmang village 1,000 5 3 3.00 

Sub total: 28,370 87.01 

" 
~ ... I Total: 40,690 123.75 

I 
I 
I 
I 
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Lao Cashew Project Briefing. 11 March 1991 
Table 2 28 November 1990, Updated: 9 March 1991 

Lao Cashew Planuing Factors 

Planning Ratios 

1,250 pods will produce 1 kilo or 22 lbs of shelled nuts 
235 pods weigh 1 kilo or 2.2 lbs approximately 
5.3 kilos of pods are required for 1 kilo of shelled nuts 
53 lbs of pods are required for 1 lb of shelled nuts 
1 short tonne of pods will produce approximately 375 lbs of shelled nuts 

20' Container: 
Maximum weight 44,500 lbs 
Maximum cube 1,147 cu ft 

20' Container: 
Inside dimensions 19.5'L x 7.67'\V x 7.67'H: 1,147 cu ft 

50lb cartons: 
Max cartons 25" L x 13" W x 7.75"H: 693 cu ft 

1 x 20' Container: 34,650 lbs of kernals 

1,000 pods as an average yield per tree ·for planning: 

One tree would produce 4.26 kilos or 9.37 lbs of pods 

One tree would produce 0.8 kilo or 1.76 lbs of shelled nuts 

1 x 20' container would require the yield of 19,688 to 20,000 trees 

1 x 20' container would require the processing of 80 - 85 tonnes of pods 

Moisture level of the cashew pods as they fall off the trees is approximately 

22%-25%. 

Moisture levels of the chashew pods should be in the range of 8% - 9% for 

storage 
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Tabk3 Lao Cashew Project. 11 March 1991 
Cashcw Costing Work Sheet. 9 March 1991 

1 ProcumDcat cl Ille pods: 
@ Kip 120/ti)o 

2 

3 

@ US10..D78/ll 
(Ralio S.3 : l)lt 

Tnmpclltalion COil to pnxamia sicc: 
@ 1Cip B/tik> 
@ USSO.OO.S/11 

C.oa per lb: 

4) hcbPnc C0"5: 
@Kip 20/kilO 
@ USS0.013/lb 

Sap/cartons C02 
@Kip 1/150fn.73 kilos 
@ USSl.S/SOlbs 

5 lnlding COit included in packing ros11boue 
FOB Faccory Vientiane Ala, Lao: 

C.oa per kilo: 

C.oa per lb: 

6 Inland Freip11 to Vicn1ianc 
&port Terminal Lio 

7 V1C11tianc tcnninal chirps: 
LOldinc/unloeclinc 
Stonp 
Documentation 
Liccnsi111 
C.OUUlar ilM>iec 
Certificate of oripn 
Pea/custom dutics/lllmp 
Export tua 

Ferry chirp 

. -._.....~ -· 

71r0____.__ 

3',QO .. (mmls) 
U.158l!ilm 

ICip lCl,016,9')0 
USS14,310 

ICip 642, 7.51 
USS918 

Kip 6,678,000 
USS9,.550 

Kip 17,337,748 
USS24,715 

Kip 1,101 
USSl.57 

Kip~ 

USS0.72 

Kip 315,000 
US$1SO 

Kip 728,000 
USSJ,IMO 

Kip 18,380,748 
USS26,26S 

Kip 1,167 
USSl.67 

KipS30 
USS0.76 
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The World Market Situation 

The financial price obtained, and economic value to the country, of cashews 
grown and produced in Lao depend in large measure on the world price of 
cashews, since they are a widely-traded commodity. Orient Expr~ions of the 
USA will have based their involvement with market conditions of supply, 
demand and resultant price in mind. These notes summarise some of the 
major features of the current world market situation. 

Firstly, however, it must be said that a major problem exists with the analysis 
of the Lao Cashew Project, in that final returns depend first and foremost on 
the quality of the product. The world marker price for cashews is the W320 
price; it is impossible to predict what discount would eventually apply to Lao 
cashews as a function of their quality. It would seem reasonable to assume a 
25% average discount over base prices, and this figure bas been used in the 
text of the opportunity study. 

Throughout 1989 prices for cashew kernels exhibited a declining tendency and 
finally reached in December a low of US$2.15/lb fob for W32<Ys. Excellent 
crops in two of the main origins, India and Brazil, above-average crops in 
other minor producing countries.and a slack demand in the major consuming 
countries caused prices to decline to this level. 

The market turned when it became clear that the 1989/90 crops, both in Brazil 
and India, were smaller than the previous season, respectively 30% and 15% 
less. AJso, the situation in the East African origins was reportedly 
unfavourable. On top of this, imports during the first half of 1990 in nearly all 
consuming countries improved to a considerable extent. As a result, prices 
started to move up sharply and ultimately reached a high of US$2.55/lb fob. 
This trend has continued in 1991 with prices approaching USS 3.00 as strong 
demand persists. The market peaked at USS 3.05 in July 1991, the highest 
level since 1988 . 

As a consequence of the low prices experienced during the last months of 
1989 and the early months of 1990, consumption in most importing countries 
was more than maintained, as the table below shows. 
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Table 4 Imports of Cashew Kernels 

1984 1.985 1986 1987 1988 1989 19'JO 19'JO 1991 

USA l<i64 211 1916 1885 1676 182S 2401 1047 1024 

Canada 149 143 136 121 114 166 197 8S 78 
tr! UK 122 122 145 161 186 214 225 106 

Germany 83 m 146 214 149 144 165 75 83 
1()1) 127 135 1n 83 8S Netherlands 99 105 100 

France 30 34 39 37 44 #;] 53 28 29 

Belgium 17 18 16 12 16 13 16 10 11 

Swit7.erland - - - - 8 8 7 4 5 

Austria 1 2 2 3 2 3 3 1 2 

Japan 106 104 150 121 164 167 190 95 108 

Australia 157 118 118 91 120 120 124 51 44 

USSR s 302 210 136 261 261 433 285 30 

Units: in 1000 cartons 

-: not available 

The USA, being the world's largest consumer with 55 to 60% of the total 
world imports, is a highly price-responsive market. This is demonstrated by the 
impon statistics, which show that during the first 6 months of 1990 the USA 
imported a record high of 1,047,282 canons, an increase of 312% compared to 
the same period of 1989. This level of imports was sustained in subsequent 
months, with January-June 1991 imports only 2% less than for the same period 
in the previous year, at 1,024,387 canons. 

Cashew imports into the largest European market (the United Kingdom) have 
also showed a sustained increase in recent years, with imports nearly doubling 
in the five years to 1990. 

The supply/demand situation suggests continued high prices, with demand 
remaining strong and supplies adversely affected by Brazilian and Indian 
production shortfalls. Actual production in recent years and forecast 
production for the 1990/91 crop is summarised below. 

Likely Lao production is of course only a tiny fraction of this total, and thus 
the country would remain a price-taker in world terms. 
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Table 5 Cashew Production by Country 

19a2183 1983/84 1984/85 1985/88 198e/87 1987/88 198e/89 1979/80- 1989/90 1980/81 
88/fl9 10. Estimate ForlC8at 
yur ave 

Inda 90,000 125,000 135,000 120,000 125,000 130,000 150,000 124,000 130,000 140,000 

Brul 90,000 80,000 115,000 120,0C.0 75,000 130,000 180,000 97,000 130,000 90,000 

Mozambique 18,000 25,000 30,000 35,000 40,000 40,000 15,000 43,800 20,000 15,000 

Tanzania 32,000 47,000 32,000 18,000 18,000 24,000 37,000 34,800 15,000 15,000 

Kenv- 7,700 18,500 8,500 10.200 8,500 12,400 12,400 12,470 7,000 15,000 

Othen 12,000 12,000 12,000 12,000 12,000 12,400 15,000 12,300 27,000 30,000 J 
.\· 1 

TOTAL 249,700 287,500 332,500 315,200 278,500 348,400 389,400 324,170 329,000 305,000 

Units: tons, raw seed basis. 
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Site 

VIBNTIANB PROVIRCB 

I l. Thong Kheng Village 
~l.. Hong Kaleo Village 

3. Phoxay Village. 

I 4. Huang Kao Village 
5. Hone Khok Village 
6. Done Xay Village 

I 
SUB-TOTALS 

I 
VIBHTIANB MUNICIPALITY 

---~·«:l"·=--:-, 

LAO CASHBV PRO.JKCT BRIKFIBG 
MARCH 11, 1991 

CASHEW NUT ESTIMATED PRODUCTION 

NOVEMBER 28. 1990 
UPDATED: HARCH 9. 1991 

!Nunber of Haturity!Estimated!Production! 
Plant (years) ! ( Y/P ) ! (Tons) ! 

Kilos Pods 

2000· 5 3 6.00 
250 3 3 0.75 
600 3 3 1.80 
250 3 3 0.75 
220 3 2 0.44 

9000 5 3 27.00 

12.320 36.74 

I 20.Nong Viens Khan Village 3000 5 3 9.00 
21.Dongdok Village 2700 5 3 0 .10 

·1 22.Thangone Village . ! 700 5 5 3.50 
23.Thasono Village 250 5 5 l. 25 
24.Phakhao Village 150 5 3 0.45 

~25.Xaysetha Village 1750 5 3 5.25 
26.Sikhot Village 800 3 3 2.40 
27.Banthin Village 12700 5 3 38.10 
28.Dong Ha Khai Village 320 5 3 0.96 

I 29.Hatsiao Village 5000 5 3 15.00 
30.Thongnang Village 1000 5 3 3.00 

I SUB-TOTALS 28.370 87.01 

I GRARD TOTAL 40.690 123.75 

I 
I 
I THA NGONE FEED HILL 

LAOTIAN CASHEWS, LTD. - ORI~NT EXPRESSIONS 
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LAO CAStEW PROJECT BRIEFING 
tlARCH 11. 1991 

NOVEMBER 28, 1990 
UPDATED: MARCH 9, 1991 

LAO CASHEW PLANNING FACTORS 

PLANNING RATIOS 

1.250 PODS will produce 1 KILO or 2.2 LBS of SHELLED NUTS 

235 PODS weigh 1 KILO or 2.2 LBS approximately 

5.3 KILOS of PODS are required for 1 KILO of SlELLED NUTS 

5.3 LBS of PODS are required for 1 LB of SHELLED NUTS 

1 Sl-IJRT TON of PODS will produce approximately 375 LBS of 
SHELLED NUTS 

20· Container: Ma1< weight 44,500 lbs 
Max cube 1,147 cu ft 

20· Container: Inside dimemsions: 
19.5.L x 7.o7·w x 7.67'H = 1,147 cuf t 

50lb cartons: Max Cartons 693 
( 25"L x 13"W x 7.75"H 

1 20· Container 34.650 lbs of kernels 

1,000 PODS as an AVERAGE YIELD pP-r TREE for planning: 

• ONE TREE would produce 4.26 KILOS or 9.37 LBS of 
PODS 

* ONE TREE would produce .8 KILO or 1.76 LBS of 
SHELLED NUTS 

• 1 - 20' containP.r would require the yield of 
19,688 to 20,000 trP.P-S 

• l - 20· container would require the processing of 
80 to 85 tons of pods 

• Moisture level of the cashews pods as they fall 
off the trees i• approMimately 22 to 25'l. 

• Moisture levels of the cashews pods should be in 
the range of 8-9'l. for storage 

THA NGONE f"E~D MILL 
LAOTIAN CASHEWS, LTD. - ORIENT EXPRESSIONS, LTO. 
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THAI CASHEW EXPOl\l .:·9 NU'J 9!.I 

' -

'\ 

r. •">he,., not shell $ B 
Tonn 

$ B I r 

• B I lu 
,.,.q price 

$ u I lb 
$ KlP/l 

'·""'"P.'" shell 
s B 

Tonn 

*' B I r 
s B I lb 

,...,.Q price 

$ u I lb 
$ KIP/l 

, .. ,. u.:F? ratio 

Lor.t r~ti.mcaticm : 
lr1itial cost (TH~I) 
I h~nqonP. -l'Jungkhai 
Uonql't1i:li -J)UO.: 

Co!"t I 
F'rocess.-.:oo:.t 
r ~(. ~. j ng 
L'.oc;t 1[ 

:n~l of pod (ratio 5.3 :1) 
r,uo;t. rr .farm to millgate 
f r it e of pods : 

'l. profit 
f "'' m Qill~ pr icP-

... ~ 
F•rmer lncomP. : 

No ofplans per ha : 
Yield per plant (pods): 
Nn of pegs p~r ~g : 
Yielrl per ha kGS : 
rriCR per kg KIP : 
Income per ha per year 

:-:> 9 , 6l)') • tJ• _u~· 
::: ~ :~c):.1 

1·/,HJ1.' 

7.81 
1) •. :.1. 

•ILiJ. •_H I. 

17,".J(•j 
8. Jl1 

1 • (l•l 

Kip; I 
/42 ,8!')'7 

4,7AIJ 
:-s:=.. ~)~)·.:· 

/t)'.2· ',_,,, • ., 

8\J "('('~) 

~', '()f~1(' 

f)(J.":. '1)•1'~ 

11-3. /ff:'; 
;3, I)•)(' 

10~;' 70:.:'; 
1).05 

11)<) • •lr;4 

'2 J. r) 
1, 50r.1 

l , '';'1(! 

1 (1(!. 'l ·:; 
i:.::A • ·,r o :i 

1 t;-S~-. 
t ii • 1 :J6' (It)•) 

B•)~·: 

11,638 
~.t..•::: 
•) .. ,,..:.:: 

.119:_:,, B 7::i 

2 • ~)2-~ !' (l('(> 

104 
:.M- .26'} 

u .. (•3 
(). 44 

1;,lt:t,26'-; 

1.38 

~ LJ/'I 
1,•)bi • .t.6 

6 .e·.J 
5!.J. 00 

t ,01)4 .3o 
U.4. :l"-i 
~~8. ~~1 

a.tit • ~.lv 
167. ~::. 

1L4.":;. 
j ~:.J .• 1 :2 

(I. 1_1:; 
1-'1~3. ~·6 

~>.10 

15(H) 

/~.:i 

1. !.<!•.) 

I). J 4 
l'? 2 

1'fl,j6 

82 ' 7 /9 '(I\ ''-' 
4'13~· 

:,;:1), •)1 '7 
It. h> 
(•. 3t,l 

~.Qt)' ~.3~. 

5, __ . 't)._)-.1 '(•l)t} 

1,10b 
45,:241 

2(•. Sb 
0.82 

i,2eb,l5'i 

2.26 

$ LI/LBS 
I). 482 
u. 1jO~.:.> 
u.023 
0.457 
I) .(1:J'.2 

l>.V13 
I). :~.'JL 

u.07q 
(I. 1Jl)5 
1).1)6"1 

lotal 
136 • 525, c)IJI) 

7,2'l2 
18,852 

8.57 
o. :~4 

521,8~·1 

95 'o~:;-;;. '(!(u) 

3, 50:3 
·26, 529 

12.1_•6 
0.48 

7 '1:.?, At.>9 

1.41 

0.03 
U.065 
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LAO CASHEW PROJECT BRIEFING 
ttARCH 11. 1991 

CURRENT LAO CASHEW INDUSTRY 

:---, ... 
NO VALUE '\ c -----------

,..--------·-------.... _ ···-···--.... "'- ..... _ ... 
No LAD CASHEW PRC.:ESSING FACil.> 

-,,, .. _ .............. ·-··-·-.. ;-· -....... _.,.. ...... _ .... ~ ... -··· 

U.S. CASHEW l"IARKET 

THA NGONE FEED MILL 
l PIJTIAN C~SHEWS,, LTD. r:mrF.NT E"XPRESSIONS, !.:TO. 
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LAO CASHEW PROJECT BRIEFING 
11ARCH 11, 1'991 

LAO CASHEW INDUSTRY 

AND 

LAO CASHEW PROJECT 

- -· -----

LAO P.D.R-~ LAO CASHEW INDUSTRY 

,_ ,._._ ---..-- -
HAVE VALUE TODAY 

LAO CASHEW PROCESSING FACILITY 

VALUE ADDED 

IMPORT SUBSTIT 

TllA NGONE FEEi) MILL 
1.Af"HJAN CAGHEWS. l TD •.. Of.'IEMT F:<r·nESSIONS. LTD. 
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LAO CASHWEW PROJECT 
11ARCH 11, 1991 

CASHEW COSTING WORK SHEET 
l'1ARCH 9' 1991 

VIENTIAIE, LAOS 

1) Procurement of the pad~: 

@ KIP 120/ld lo 
@ $.078/lb 
C RAT IO S. 3 TO 1) 

2) Transportation cost to 
processing site: 

@ KIP 8/kilo 
@ $.(11)5/lb 

3) Rec~iving • processing cost: 

@ UP 80/ki lo 
@ $.l.'52/lb 

20' CONTAINER 
34,650 LBS <KERNELS) 
15,750 KILOS 

J.•), 016, 990 ~-:IP 

$14,310 USD 

,t.4~,758 UP 
$918 USD 

6,618,11(11_1 ~.IP 

$9, ~51) USO 

·----------·-----------------------------------
FACTORY PRODUCTION COST 17,337,748 KIP 

$24,775 USO 

COST PER KILO: 1,101 KIP 
Sl.57 USO 

COST PER LB: 500 kJP 
•0.72 USO 

·---·--·-··---""-·-- -·---·------·----- - ···---·-·-·-· 

IHA MUONE FE.ED MILL 
L.AOT I AN CASHEWS, I. I 0. - r.m 1 F.tl r E ).F'RF.~iS Hm. I. Ip. 
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LAO CASHWEW f'RGJECT 
ttARCH 11, 1. 9V1 

Page Two 

VIENTIANE, LAOS 

4) Packaging cost: 

@ KIP 20/kilo 
@ $.013/lb 

Bags/cartons 
C02 
@ KIP 10S0/22~73kilos 
@ $!. S0/501 bs 

315,000 KIP 
5450 USO 

728,000 KIP 
$-1.040 USO 

5) Loading costr Included in P~ckinq cost ~bove. 

FOB FACTORY VIENTIANE AREA, LAOS 

COST PER KILO: 

COST PER LB: 

18,380,748 KIP 
S26,265 USD 

1,167 KIP 
Sl.67 USD 

530 KIP 
S0.76 USD 

--------------------------- -·· - -·-·--··------· ----------- --

b) Inland freight to Vientiane 
E~port Terminal, Laos: 

7) Vienti~ne termin~l charges: 

Loading/unloadjng 
Storage 
Dor: u men ta t. ion. 
L. i•:pns ing 
Consular invoice 
rertificate of Origin 
Fee~/custom duties/stamps 
E'::pC'rt taxes 
Ferry char9Rs 

THA NGONE F"EF.D t1ILL 
LADT I AN CASHEWS, LTD. -· llRT FM r EXPRF.:SS I OM~ I. ro. 
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Page Three 

LAO CASHWEW PROJECT 
l1ARDt 11, 1991 

8) Letter of credit charges: 

1/4 of 17. of value 

9) Financing charges: 

Cost of money 

10) Laotian Freight Forw~rding charge~: 

11) Lao Profit Tax 

FOB NONG KHAI, THAILAND 

COST PER KILO: 

COST PER LB: 

J'l IA NOONE Fr:FD MI LL. 
LAOrIAN CAfiHr~i.is, UD. nnJEMT FXf'flFSSIOM, LrD. 
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LAO CASHEW PROJECT BRIEFING 
t1AROI 11 • 1991 

LAO CASHEW PROJECT 

NEAR TERM OBJECTIVES - 1991 HARVEST 

t TO DETERMINE ABILITY TO CONTRACT FOR EHTIRE 
C•JRRENT VEAR CROP AND FUTURE CROPS 

a TO DETE~11INE INTERNATIONAL COMPETITIVENESS OF LAO 
CURRENT VEAR (1991) MARY.ET PRICE OF CASHEW PODS 

a TO. DETERMINE THE DUAtUITV OF CURRENT VEAR (l991) 
CASHEWS FOR LOCAL ANO INTERNATIONAL MARKETS 

a TO DETERMINE THE DUALITY AND GRADE OF CURRENT 
YEAR (1991) CASHEWS FOR LOCAL AND INTERNATIONAL 
HARr.ETS 

t TO ESTABLISH AND OPERATE A LAO CASHEW PROCESSING 
FACILITY OF INTERNAllONAL EXPORT STANDARDS TO ADD 
VALUE TO CURRENT YEAR (1791) AND FUTURE YEARS 
CASHEW CROPS 

t TO DETERMINE THE SIZE AMD VALUE OF THE LOCAL 
CASHEW MARKET FOR IMPORT SUBSTITUTION 

a TO EXPORT TO UNITED STATES A CONTAINER OF 34,b50 
LBS OF QUALITY LAO CASHEWS TO PROVE EXPoRT 
CAPABJLJTY AND ACCF.:f'TAIHLHV 

a TO PROVIDE VALUE TO TiflS YEAR·s CROP TO STOP THE 
DESTRUCTION OF OF CASHEW TREES AND THE LAO CASHEW 
INDUSTRY 

ti IH tll ;11r.1E ITE II f1 r I. I. 
LAOTIAN CASHEW~, uu. ' ,ur~IHll E'ffnE~~JONS, UD. 
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LAO CASHEN PROJECT BRIEFING 
l1ARCH 11, 1'191 

LAO CASHEN FROJECT 

LONS TERt1 TERt1 OBJECTIVES - 1'191 TO 2000 HARVESTS 

t TO ESTABLISH AN INTERNATIONAL DUALITY LAO CASHEW 
INDUSTRY 

t TO ESTABLISH LAO CASHEWS AS A VIABLE EXPORT CROP 
FOR LAO P.O.R. 

t TO ESTABLISH LAO CASHEWS AS A LONG TERM 
DEVELOPl'IENT CROP WITHIN THE LAO P.D.R • 
AGRICLLTURE AND ECONOMIC PLANS 

t TO I l'IPROVE THE OUANTI TY AND OUAl.. ITY OF THE 
CURRENT LAO CASHEW CROP 

t TO DEVELOP THE TECHNOLOGIES AND EXPERTISE 
REQUIRED TO ENSURE THE EXPORT CAPABILITIES OF LAO 
P.D.R. 

S TO DEVELOP THE LAO CASf.:IEW INDUSTRY TO BE ABLE TO 
SUPPORT THE SHIPMENT OF ONE CONTAINER A f'IONTH 
FROM LAO P.O.R. BY THE VEAR 2000 

IJI.~ NGOf.IE JTF::D Mii l 
LAOl JAN CA8111::i.WS, I.Tl> •.• or<Jf~NI EXPRF-:SRlOMS, LIO.' 
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LAO CASHEW PROJECT BRIEFING 
ttAROi 11, 1991 

LAO CAStEW PROJECT 

NEAR TERM VALUE - 1991 HARVEST 

t TO TtE FARl'IERS: 14,850,000 klP 
S21,214 USO 

. AT LEAST 123.75 LONG TONS OF PODS 

@ KIP 120,000/TON. 
@ S171/TON 

@ Kif' 120/KILO 
@ S.078/LB 

tt UP 600/TREE 
@ S0.86/TREE 

S Fl.JHHER DEVELOPtlENf OF CURRENT INVESTl1ENT IN CASHEW TREES 

I DEVELOPl'IENT OF LAO CASHEW PROCESSING FACILITY WHICH 
INSURES VALUE TO CASHEW INDUSTRY IN LAO P.D.R. 

• CASH TO IMPROVE CUf<RENf TREES 

11 ••1 l~GllNF. r EE I} Ml lL 
l.AIJ"I I AN CASHLWS, L,. D. - UR I C:.N r E )I Pr<ESS 1UNS, l.1 (). 
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LAO CASHEi PROJECT BRIBPIIG 
KARCH 11. 1991 

LAO CASHD PRO.JBCT 

LORG TEB!f VALUB - 1991 TO 2000 

* TO TUB FARllBBS: 175,000,000 IIP/YIAR 
$250,000 USO/YEAR 

AT LEAST 1,462 LONG TOMS OP PODS/YEAR 

• IIP 120,000/TOM 
• $171/TOlf 

e IIP 120/IILO 
e $.078/LB 

• &IP 600/TRBB 
e $0.86/TRBB 

* WILL BIQUIBI TH£ PLAllTIRG OP AT LIAST 240,000 ADDITIOHAL 
CASHll TRllS 

* WILL RIQUIRI 1200 ADDITIOHAL HBCTARBS OF CASHKI 
PLAllTATIORS 

* WILL DIVILOP A MAJOR IX?ORT CASH CROP FOR LAO P.D.R. 

• If ITH IKPROVID AGRICULTURE TICHNIQllB VALUI OP PRBSBlfT AllD 
FUTURI TllBBS llLL llfCRBASI 

THA NGOHE FEED HILL 
LAOTIAN CASHEWS, LTD. - ORIENT EXPRESSIONS, LTD. 
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lntrodoctioa 

Until recently Lao has bad to import all its requirements for aystal sugar to 
satisfy the domestic requu~menL This amounts to approximately 10,000 
tonnes per year, made up of sugars from Vietnam and refined white sugar 
from Thailand 

However, in 1983 a plan was developed to ronstruct a sugar m.ill and this 
finally resulted in the establishment of the Pak Sap Sugar ~ 30 kilometres 
north-east of Vientiane. This was rommissioned in 1990 after three years' 
delay. The installation was initiated by the Vientiane Municipality within the 
Ministry of Agriculture and Forestry under a World Bank Agriatltural 
Production Support Project, as part of a plan to increase agricultural 
production. The main targets were rice, animal feed and sugar with a view to 
reducing imports. The original plan was to ronstruct a small sugar mill with an 
annual output capacity of 1,000 tonnes of plantation white sugar per year, but 
this was uprated during the design stages to 2,000 tonnes per annum as being 
more economic. 

The mill was designed and installed by an Australian rompany, Batstone 
Technology Pty Ltd, and is considered to be of good quality in terms of 
technology and installation. It wzs constructed as a turnkey project at a total 
cost of USS 2.3 million which was financed by a World Bank soft loan to 
include land preparation and transport. 

Major problems have arisen in getting the mill into produr.tion due to lack of 
sugar cane for processing. The enterprise has not had sufficient operating 
capital to establish more than 30 hectares of their own cane and this is now to 
become a nursery to supply outgrowers. After much effort smallholders have 
been persuaded to plant some 100 hectares which will be ready for the 
February 1992 season; yields are expected to be in the region of 
40 tonnes/hectare, thus giving a total production of 4,000 tonnes for the 
season. However, the factory needs at least 20,000 tonnes to reach its design 
capacity of 2,000 tonnes per annum of sugar, and the disappointing response by 
farmers will therefore have serious implications for the future cash flow and 
profitability of the mill. 

Some 300 hectares have been allocated foi cane production, and the practice 
has been for the mill to clear and plough the land ready for planting, and to 
provide planting material and technical assistance; the owners of the !and 
supply the labour for planting. maintenance and harve§ting. But the plans 
have been frustrated by the lack of workir..g capital and irrigation facilities. 
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Esf.ablishing large areas of cane is expensive as it costs around Kip 100.000 per 
bec".are for clearing only. Roads and culverts in the area also n.eed substantial 
repairs and upgrad~;ig. and accommodation on the site is limited and needs to 
be expanded to allow field and factory staff to make their pcl'lD311Cnt homes 
on the site. 

In spite of the foregoing problems with this particular project, given better 
financing and extension services to encourage local farmers. the expansion of 
sugar processing activities in Lao is seen by the Consulta.o.t to be a logkal 
progression in order to increase the level of impon substitution, improve cash 
returns to smallholder farmers and promote institution-building. The following 
opponunity study proposes the replication of the Pak Sap mill in Savannakhct 
to supply the local market (ic, southern Lao). 

Some technical improvements have been made to the latest design of ?be mini 
sugar mill as supplied to Pak Sap by overcoming a bottleneck in the shredder 
to give an increased cane throughput of 250 tonnes of cane per day (TCD). 
Operating costs have been reduced by replacing the membrane filters with a 
fine screening and flotation (flocculation) s;stem. Tur. potential output of the 
redesigned mill now becomes 2,500 tonnes in a lO<kiay operating season. 

Before suggesting the replication of the current mill, the Consultant has given 
consideration to an alternative lower techno!ogy vacuum pan method 
commonly employed in India. However, installation costs are no lower and it 
gives a lower percentage of sugar recovery - it is, therefore, not recommended. 

Market, and Demand for Sp«ific Product 

In the cane industry, the most common alternative to the construction of a 
fully-fledged refinery has been the production of what is variously known as 
mill, or plantation white, sugar, or crystal sugar. 111is omits the final refining 
stage following affination and produces a perfectly acceptabie product for 
direct marketing at a somewhat lower cost. 

Thi:; plantation white sugar would ~.;,mpete with various imported products, 
namely Thai refined white sugar t.nd Vietnamese brown and white sugars. [t is 
suggested that a market for the domestk.ally-produced Lao sugar would exist if 
it could be sold at a lower price than the Thai import; essentially it would 
compete with the Vietnamese product in !he south of the co>untry. (This is 
discussed in more detail in the paper in Annex VI.) 
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The suggested capacity for the plant is based on a maximum throughput of 
250 TCD which, assuming average yields, will produce around 
2000-2,500 tonnes of plantation white sugar per year. This compares with 
current national ccnmmption of around 10,000 tonnes per year; it is therefore 
considered that the economy could absorb this level of output. 

POL extraction in the ausher should exceed 93% with overall recovery in the 
region of 82%. The plant has been sized at this capacity as this is ~ry r;iuch 
the smallest siu of mill for economic operation, but will still satisfy some 25% 
of national demand when fully operational. 

Supply of Raw Materials Inputs 

The factmy will require the supply of 25,000 tonnes of cane in a normal 1~ 
day operating season. At an assumed (modest) yield of 40 tonnes of cane per 
hectare this will need the planting of something like 625 hectares. In practice 
this will represent the major component of the project, requiring the energetic 
promotiou of smallholder participation, adequate funding for land clearing and 
the supply of high quality, disease~resistant planting material which will give 
satisfactory yields and sugar content under local conditions. 

Other materials such as detergents, chemicals, lime for neutralising and 
packaging materials will need to be supplied on a regular basis. Some, sucb as 
poly bags, may have to be imported. The operations of the existing Pak Sap 
mill should establish sources for these, and joint purchasing, if this can be 
arranged, may lead to lower costs. 

Modest quantities of potable water and around 350 kiiowat:s of electrical 
power will be requirc:d each day which will presumably present no problems in 
Savannakhet. Fuel for the operation of the factory is provided by bagasse and 
only a relatively small pond will be needed for handling the effluent. There 
are therefore no adverse environmental implications of the project. 

Location and Site 

Savannakhet has been selected as the location for th~ new mm as it is the 
second largest and most densely populated town and province in Lao. Tne 
produced sugar will be sold here and further south towards Pakxc. It aiso has 
a history of supplying cane to an earlier Vietnamese sugar mill and local 
farmers c~n still grow cane for domestic consumption. Both land and rainfall 
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.ve thought to be suitable for cane growing and according to the Savannakhet 
branch of the Ministry of Agriatlture 3.Dd Forestry, local farmers arc keen to 
move into cane production. In fact a co-operation agreement bas been signed 
r~~ntly to grow cane locally for supply to the existing mill aaoss the river in 
Mukhdahan. 

Fron~ the poiut of view of availability of suitable land. a site to the north of 
the town is suggested. but, as there appears to be little agriculture in this area 
at we present time, the availability of local farmers and labour will need to be 
confinl'ted. 

Project Engineering 

The technology for the production of plantation white sugar consists essentially 
of crushing cane between sted rollers, the juice being pumped to boldivg tanks 
~hile the bagasse is eievated to the boiler where it is burnt to ~enerate the 
steam needed w operate the factory. After filtering, clarifying and tlCl!~~al'iing 
with lime, the juice is concentrated in a triple effect evaporator and is 
subsequently crystallised in a vacuum tank. It then pas.ees ~hmug·.a a series of 
washing, recrystaJlising am! centrifuging stages before finally passing .Umkg " 
vibrating drier-conveyor for pack::ging. Some 500 to.ines of molasses will also 
be derived as a by-product which can be fermen~ed or US\'!O for a11_,hn.a; 
feed etc. 

The Batstone equipment pwposed for tii:; mm comes in part!ally assembled 
modules in shipping cont:·i:iers and as a corJe~uence is r:;~a:~.,.,~ly ~1ukk and 
easy to assemble on site w::h little rfak of commissioning problems. A layout 
drawing :>f the mill ar<l a flow chart for the !Jrocess oi.n~ induded in the 
'Potential ~nvestment Opportu11ily Pack' ·- Annex VI. 

The estimai:eJ c;:rrenc ~ost of the im.tall~tion is USS 1 million including 
ereC'•i1:m and commis.:•!oning. Fui.i eGuipment lists anfl. s:.>e<.:i~katiou are 
detaHeo ~n 1ne ?IOP Aru'eK VL ~n addition :he project will need the supply of 
fr.-~ or six large truda. for hau1ing the cane Cit a oo~t of, say, USS 250,000 
depen~:h1g on r:ze and St;'~r'~~ of !;Upply. 

A sin1p!~ sht'.:1 d~sign of facto•; builiiir.g wilJ be adequate for this operatiol!. 
The buiiding wiH be :;round tO metres x 35 m.;tres ~n(f ~hould be locate<! on a 
hectare: l''f land. The Cvi;-J ws! fo: rJutlYJilcings, ftncing around th~ compound, 

·----~·~·.-- .... _._ .. _______ . ____ _ 
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internal roads and bard standing and a settling pond would he in the region of 
USS 270,000. 

Manpower and Maugement 

Suggested staffing for the factory would be: 

1 factory manag~r 
1 for.eman/tecbnician 
:2 mechanical elec.trical engineers 
1 lalx>;atory techrdci4.n 
S can urdoaders and ieeders 
8 piant operative-s 
6 drivers 

Th~ mar.ager wi!.! nee.d to he experienced in ~n aspects of factory and 
piantation operations and it i~ suggested that an expatriate specialist sh(luld be 
ernpioyec for the first 12 months to direct operations and train a local 
manager. Some overs~as !raining of other technical and maintenance ~tclI 
would also be desirable. This replicates the development of the Vientiane 
mill. 

Additional staff will be required to operate the nursery and the sugar mill 
estate together with extension workers for liaison \\ith local farmers, p?us 
engineering staff for :te maimc.nance of vehicles and farm equij>,nent. 

Pro,iect Scheduling 

The total implementation and construction period would be in the region of 18 
months to cover the preparation of plant and building specifications and 
qu'Jtations, and al!owing for equipment delivery, erection, commissioning and 
s!te works. 

During this period it will be essential to initiate the planting of cane for the 
first year's operation of the mill as the crop wiJI need some 15 months growing 
time following land clearing operatior..s. 
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Bearing in mind the historical problems associated with establishing cane for 
the Pak Sap mill, a practical schedule needs to be drawn up for the gradual 
build up of factory operations to achieve full capacity. It is suggested that a 
five-year programme is realistic and adequate funds need to be provided to 
support the operation of the factory and for land clearing until profitable 
working is achieved. A plan along the lines outlined below might be realistic. 

Year Cane Area requirement 
(tonnes) (hectares) 

1 5,000 125 

2 10,000 250 

3 15,000 375 

4 20,000 500 

5 25,000 625 

Financial and Economic Analysis 

Implementation costs include the provision of expatriate management 
(Kip 36 million) (based on the IBRD consultant rate for the new Pak Sap 
manager), funds to support factory operations until an economic level of 
throughput is achieved, funds for the clearing and preparation of land for 
planting at Kip 100,000/ha, and Kip 350,000/ha for planting and maintenance 
of the mill plantation up to harvesting. These costs are based on the Pak Sap 
experience. It is assumed that the enterprise will clear and plant 100 hectares 
of their own land each year to give them a total plantation size of 500 hectares 
by year 5. 

Operating costs (including electricity, lime and other chemicals, poly bags, etc) 
are based on the current levels estimated by the Pak Sap Mill, except that 
wage rates for local staff have been doubled. These rates are based on the 
published GOL minima (see Annex 16). Production costs are summarised in 
Annex VI. The only costs obtainable were from informal records discussed 
with junior management at one meeting at Pak Sap. Sugar cane would be 
purchased at Kip 10,000 per Ton from farmers, and its wholesale ex-factory 
price is Kip 350 per Kilo (to compete with Vietnamese imports). 

The financial analysis is summarised in the following table. For simplicity, 
costs are shown to be those at full operatioo, as is the throughput of the 
factory (ie, by year 5). 
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As well as being financially profitable (on the base annual full development 
costs, a rate of return of 17% is suggested), economic benefits accrue in the 
form of income-earning opportunities for a relatively large number of farmers 
(several hundred), jobs at the sugar mill (around 100) and import substitution. 

Risk and Uncertainty 

As regards sources of risk, the potential for success of the investment will 
depend on smallholder farmers being recruited at an early stage and a 
programme developed for the progressive expansion of cane planting in the 
Savannakhet district. This will require adequate funds for land clearing and 
preparation, a guaranteed price to farmers which will show an adequate return 
for effort, the development of suitable varieties of sugar cane and the 
recruitment of a skilled and enthusiastic team of extension workers to be 
attached to the enterprise. 

A rise in operating costs by 20% due to problems of supply quantity or 
management failure would cause the rate of return to fall to less than 13%, 
and a fall in the wholesale price of sugar by 20% would cause the rate to drop 
to just over 11 %; it therefore seems that, if management problems can be 
overcome, the opportunity has a good chance of success. 

The recruitment of an experienced expatriate for the first year's operation of 
the enterprise and a farming/agronomic expert during the initiation phase of 
establishing cane both on the enterprise plantation and among local farmers 
would also be essential. 

The provision of adequate finances to support the factory operations during 
the early years until a profitable level of operation is achieved is vital, as 
demonstrated by the Pak Sap experience. 
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Table I MEKONG AREA OPPOR1UNITY STIJDIES 

SUGAR ATSAVANNAKHET 

Financial Analysis summary 

(Million) Kip USS (000) 

Investment cost: 1345 1908 

Production cost: 
Operating costs 449 637 
Depreciation 90 128 
Interest 74 105 
Total production costs 613 670 

Rate of return: 
Sales rew:nue 875 1241 
Operating cost 449 637 
Depreciation 90 128 

Operating profit 336 477 
Interest (average 11%) 74 105 

Gross profit pre-tax 262 m 
Corporate tax ( 40%) 105 149 
Net profit 157 223 

Rate of return(%) = 171 171 

Repayment Period (years) = 41 4.2 

!'liolcs 10 !able: 

The formal for !his cconomi< summary follows lhe Ul\100 guidclinc5 in the pubication ID/206. 
2 The nte of return is cakula1ed as the sum of ncl profil and intcl'C5l Jividcd by total i"11CSlmcn1 ov1lay. 
J The repayment period is cakulalcd as total invulmcnl outlay divided by the sum of net profil plus inlcl'C5l pl115 

dcprccialion. 
4 For boch Thailand and Lao dcprccia1ion and in1cl'C5l arc cakulalcd at 6.~ and 11% rc5pcct~ly. 
S All opponuni1y Mudics assume 1he cquiry of rhc sponsor is 50% and bormwcd capital, on whi<'h inlcrc5t i5 payable, a 

(unhcr SO%. 
6 In rovnlrics the total of corponlc rues haw been cstimalcd at 40%. 
7 F~nge nlc used • USSl.00 • Bah12S/JC.ip'1US 
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Sugar in Lao 

This paper summarises what can be gleaned about the nature of the market 
and demand for sugar in Lao. Reliable data on sugar cane production and its 
subsequent production are not available. The crop does not have the 
advantage of coffee, for example, in being a major target of new 
internationally-funded projects, in which case external efforts to establish 
baseline data would have been made. Similarly, in the case of import 
statistics, substantial informal traffic in food and small consumer items across 
the Mekong renders import data as a basis for estimating consumption 
extremely doubtful. How prominently sugar actually figures in informal trade 
is open to debate - see below. 

Ministry of Agriculture estimates of areas and production of sugar cane in 
recent years are shown below 

Year 

1984 
1985 
1986 
1987 
1988 
1989 
1990 

Area 
(ha) 

1437 
2640 
2590 
3843 
3936 
3826 
3538 

Production 
(tons) 

54525 
73035 
72328 

103853 
107091 
126047 
96360 

The value of these figures must be questionable, given the dramatic area 
changes in 1984-85 and 1986-87, and the fact that the droughts of 1987 and 
1988 appear to have no influence on production. The overall implication of 
the figures, taken at face value, is that the area of cane and the volume of 
production have both been rising in recent years. 

Most cane is turned into a sugar on the fann, or sold for juicing. 
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As only ncgligil>le contnl>utions were made by the output from the remaining 
Vietnamese factories, then the volume of imports represents present effective 
demand for white (or nearly white) sugars. Currently, annual imports are 
estimated to be about 10,000 tons. Of this, according to Thai trade figures, 
Lao imported some T/62 tons in 1990, and 3524 tons in the first half of 1991. 
These imports were at average values of Baht 980 and Babt 750 per tonne 
respectively. The balance of imports of sugar primarily come from Vietnam; 
this sugar is of a different type. the CODSCCf Jences of which in market terms are 

disCussed later. 

Demand and Market Size 

Since such local production of raw milled sugar apparently ceased in the late 
1980's, customer demand for sugar from industry (mainly soft drinks) and retail 
outlets is satisfied by imports. Annual statistics on imports also vary greatly; in 
1989 it was recorded that 17,995 tons were imported. The amount that is 
imported unofficially is not known. There may be reason to argue that it is 
not too large as sugar, being of low unit value, is not as suitable for informal 
trading as other items. 

It is assumed that the 1989 import total was inflated by trades building up 
stocks as imports were liberalized (1988 imports were only 2451 tons). There 
also may have been an over estimation of post-liberalization demand by 

buyers. 

It is however most unwise to read more int~ the import data except to 
conclude that current annual demand is probably aro11nd 10,000 tons. (Since 
sugar is freely available from Thailand and Vietnam, normal stock levels, 
especially for retail sale will not be large). 

Retail demand for sugar is complex, involving several forms of the product. 
Fully refined sugar (including cubes) comes from Thailand, low grade 
granulated white sugar and granulated brown sugar come from Vietnam, and 
block brown sugar is produced locally. 

Retail market offerings observed in late 1991, suggest that white sugar may 
have around 50% of the market. A rise to two thirds of the total market share 
may be reasonable as incomes rise. 
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End users of imported sugar include the wealthier residents of Vientiane and 
other towns, other urban dwellers and most of those above subsistence levels. 
No bard data on the break.down of the demand for different types is available 
by income category. A substantial share of demand is associated with .:offee 
drinking, especially in southern Lao. On the basis of fragmentary data. 
demand by region might be 

Region 

Northern Lao 
Vientiane 
Savannak.het 
Southern Lao 
Other 

Market share (%) 

5-10 
30-35 
10-15 
30-35 
5-10 

Because the market in Vientiane is more sophisticated and access, respectively, 
to Thailand easier and Vietnam harder fully refined sugar from Thailand 
achieves its greatest penetration in Vientiane. Vietnamese sugar is found 
more in the south of Lao, being both closer to Vietnam and preferred on 
grounds of cost. The structure of sugar availability by type is also a function of 
the simple logistics of supply as much as consumer preference. 

Average per capita consumption of sugar is estimated to be 2-kilos per year, 
perhaps slightly more if other forms in beer, soft drinks are included. This 
implies a total national annual consumption of some 8500-13500 tons per year 
(based on a population of 35-3.75 million), and roughly accords with the range 
of import figures. 

It should be noted that in 1990 some 100,000 tons of sugar cane were 
produced by farmers, all of which presumably was converted to muscavado or 
other brown sugar or to juice. On the assumption that the realised sugar 
content was about 5 per cent (one half of the sugar content that could be 
extracted by a modern mill from reasonable quality cane as is able to be 
produced in Lao) then nationwide a further 5,000 tons of sugar were 
consumed. 
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Over time some of this demand will be replaced by the milled product. For 
forecast purposes this merely reinforces the conclusion that 10,000 tons 
represents can be regarded as the minimum size of the market for milled 
sugar. Given th~ strength of demand for soft drinks and the likely switching to 
milled su~ demand is likely to cxlubit a trend more in iine with changes in 
purchasing power rather than population growth. 

Looking into the early years of the next centwy a case for a 60 per cent 
increase in total national consumption might reasonably be argued to over 
15,000 tons per annum, of which the new mill proposed for Savannakhet in the 
opportunity study is on.'y likely to satisfy 15% of this demand. 

Whatever demand scenario is adopted, however, it leaves ample scopt: for the 
proposed pro;ect and, given suitable cane supply conditions, the opportunity to 
replicate the proposed mill several times over. 

Sales Forecasts and Marketing 

In the absence of any local supply, coupled with the fact that past local supply 
was not of comparable quality, it can only be guessed as to the buyer reaction 
to the emergence of a local source of supply of milled sugar. Some attempt 
must be made to consider the major industrial user of sugar in the country in 

' this context, however, even though this user wouid be unlikely to purchase 
milled sugar from the proposed new mill at Savannakhet. 

~' Industrial use is dominated by the sole soft drink manufacturer - Pepsi Cola. 
'~~ The oniy other significant industrial use is in beer manufacture, which involves 

a lower grade of sugar. 

Pepsi are witnessing a major expansion in demand, as reflected in their recent 
actual and planned sug~r purchases and outputs at their Vientiane factory 
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Year 

1989 
1990 
1991 
1992 

1995 

Sugar 
(tons) 

300 
700 
1000 
1300 

2200 

Output 
(million cases) 

03 
0.6 
0.9 
1.2 

2.0 

In order to meet the growth in product demand the Vientiane factory is to be 
re-equipped in 1993 to uprate its capacity by some 50%, to over 3 11lillion 
cases (of 24 bottles each) per year. This is to be achieved with:'\ new bottling 
line, and with the existing one relocated to Pakxe. Pakxe was selected for its 
strategic location and its role in promoting development in southern Lao. 

Pepsi requires sugar with a JY.>l of 70 and a polarity of 98; it seems doubtful 
that this can be met by existing or planned mills in Lao, including the 
proposed mill at Savannakhet. Annual contracts are currently negotiated with 
reliable local suppliers, and prices currently are in the range SUS 390-430 
FOB, plus a 10% import tax. Pepsi maintains an inventory of some 70 tons at 
all times. 

As regards ~rices, the Thai refined sugar retails at 450-500 Kip per kilo, the 
Vietnamese at about 100 Kip per kilo less than this. The difference between 
the brown and white Vietnamese prices is only 50-75 Kip per kilo, with the 
whiter sugar being perceived as sweeter. Retail prices reflect a 30% mark-up 
over wholesale prices, with the larger retailers makir.g up their own plastic 
packs and sachets. Wholesalers bear both the 10% import tax, plus a 5% 
turnover tax. 

Marketing, Prices and the Savannakhet Mill 

A Savannakhet-based mill will be exposed to competition from both Thailand 
and Vietnam. Moreover, the closeness of Mukdahan and the upgrading of the 
Danang road both make such cumpetition particularly fierce. Transport costs 
also dictate that the mill seek to dispose of its product as locally as possible, 
perhaps increasingly along the road to Pakxe as this is improved, rather than 
trying to compete with the Vientiane mill. 
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Ultimately, quality will dEterminc sales and price, and here the best option is 
to compete against the more vulnerable competitor, ie Vietnam, whose scope 
for price-cutting is weakest. The market to capture for the mill would be 
presently that occupied by the Vietnamese white sugar, although some effort 
could be made to encourage current consumers of Thai white to 'trade-down' 
to the plantation white produced by the mill; in this respect appropriate 
packaging and marketing are essential. 

Very rough estimates (based on population density and per capita 
consumption) suggest that all the output of ihe mill could be absorbed in the 
south. No complex market analysis seems necessary, there are no complicating 
factors of seasonal demand, nor are there any major problems with product 
perishability. Pricing should be competitive, based on the price obtaining for 
Vietnamese white, and bearing in mind that supplies from other sources are 
always likely to be available. Over time a price differential may be 
established, based entirely on the relative quality of the product. Establishing 
a consumer preference within southern Lao for the mill's sugar would 
eventually (and ideally) lead to retailers paying wholesalers a slight premium 
for the product. 
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Background 

This opportunity study begins with some background to the original investment 
in coffee production and processing. which it is now proposed to enhance. 

The Pakxong Coffee Mill is operated by the Coffee Company of Palcxong 
under the direction of Mr Simek Sihavong (also a major coffee grower). The 
mill was established in 1985 with assistance from East Germany at a reported 
cost of USS 5.0 million; it is equipped with 'Fortschritt' plant and machinery. 
In addition to milling facilities. there are substantial warehousing facilities for 
the storage of clean coffee packed in jute bags for both local and export 
marketing. 

The mill has an installed capacity of some 3,000 tonnes per season but only 
processed 1,600 tonnes in the 1991 season. The balance of 3,400 tonnes from 
the local crop of 5,000 tonnes is presently being rough hulled at village level in 
some 50 modified rice mills, many of which are mobile. This is apparently 
because the Pakxong mill is not able to off er any price incentive to farmers 
who prefer to use the services of the mobile local mills. 

The basic process carried out by the Pakxong mill is firstly to reduce the 
moisture content of the sun-dried cherry as delivered by the farmers. Typically 
it arrives at 18% to 20% moi5ture and this is reduced to 12% in two 50-Ton 
silo driers. The dried cherry is then cleaned and de-stoned before being de
husked in modified rice hullers, followed by polishing and size grading. The 
quality of finished clean coffee is not as good as it could be. Althou~ h many of 
the current difficulty lies in the poor quality of cherry as delivered by farmers, 
much can be done to improve the milling process by replacing and rer'.ovating 
key components. This is the essence of the current opportunity. 

Under present conditions, the modified East German rice-hulling machines 
from Fortschritt do not work as well as specialised e(!uipment. The final 
grader, which is not working properly, is only able to separate clean coffee into 
two categories. Both locally-produced Robusta and Arabica beans are 
delivered mixed to the mill and most coffee is exported as a mixed UG 
(ie, 'ungraded'), the greater part without any hand sorting of black beans and 
other defectives. As a consequence the coffee does not achieve good export 
prices, and only a small quantity of Arabica is marketed at the higher prices 
that this can currently command. 
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It iii therefor~ proposed to upgrade and improve the nulling operations by 
replacing the hulling machines, renovating the grader, and installing catadors 
to further refine the grader and selection p~ It is felt that both the level 
of investment, as well as its basic nature. fit well with current intemationally
funded activities to increase value added from roffee prod'1ction and 
processing in southern Lao. 

Marketing and Demand for Product 

There are two separate markets for Lao coffee - the domestic and the export. 
A detailed description of these is given in the paper rontained in Annex VII -
the Potential Opportunity Investment Pack for this opportunity study. The 
improvement in roff ee through grading and milling would be designed to meet 
the needs of the export market, as the local market will only marginally be 
able to absorb any quality improvement. 

South-East Asian roffees compete with East African alternatives, and are 
generally regarded as inferior to the latter. The current export prices obtained 
for Lao coffee (say around USS 800 per Ton FOB Savannakhet for UG) seem 
reasonable on this basis. 

It must be remembered that Lao is competing in an extremely competitive 
world environment, in circumstances of increasing production (especially of 
Robusta, eg from Vietnam) and with the recent collapse of the International 
Coffee Agreement to regularise prices and stocks. Nevertheless, the market is 
essentially quality-driven and increases in quality will be associated with 
corresponding increases in price. It is impossible to say at present to what 
extent the quality improvement opportunity might actually succeed, and for the 
purpose of the financial analysis different quality /price scenarios have been 
modelled. Both supply and demand elasticities for coffee are historically low 
over the long term, but demand increases in recent years have come from the 
US, Japan and Korea, and Western and Eastern Europe. 

It is suggested in the Annex that a series of export descriptions be developed 
for Lao coffee which is to be traded. Five Robusta and three Arabica grades 
should be sufficient, with appropriate differentials from a reference price in 
each case. 
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Supply of Raw Materials 

Coffee !tac; been grown in the Palcxong district of the Bolovens Plateau in 
Southern Laos for many years (since colonial times in fact), and production is 
airrently a littlt. · ·er 5,000 tonnes per annum of dean coffee. A UNDP 
programme is airrently aiming to improve both the quantity and quality of 
dried cherry being supplied to the mil! and total production is forecast to reach 
between 10,000 tonnes and 14,000 tonnes by 1996. Detailed projections 
(including by Province) are given in Annex VII. About 85% of the crop is 
Robusta coffee and 15% is Arabica coffee. 

Currently there are many problems associated with the quality of dried cherry 
being supplied for processing as farmers generally only pick once in a season, 
followed by drying on the ground. As a result of the activities by resident 
World Bank specialists in the areas of agronomy and extension, some farmers 
are now picking three times and drying on tables. Notwithstanding this, much 
of the sun-dried cherry has a high moisture content and is mixed Robusta and 
Arabica, containing stones and soil, and beans which are a mixture of ripe, 
over-ripe and under-ripe. By means of education and price incentives, it is 
planned under airrent projects to encourage farmers to improve harvesting 
methods and upgrade village hulling operations to achieve gradual 
improvements in dried cherry quality. 

The imm~diate requirement is to ensure that the mill is equipped with 
appropriate machinery to cope with the expected flow and different qualities of 
coffee inputs. No early expansion in capacity is proposed, and the present 
need is to secure improvements in milling and grading to generate better 
prices and an incrt:~sed income for both the mill and farmers. 

Location and site 

The investment is to be in equipment for the existing coffee mill in Pakxong 
operated by the Coffee Company of Pakxong. 

Project Engineering 

The broad purpose of the investment is to improve the crucial milling and 
grading operations to enable a variety of grades to be produced which will 
satisfy the needs of both the domestic and export markets. The improved 
grades and classification have been described in some detail in Annex VII, and 
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referred to in the marketing section of this opponunity study. Improvements 
will require effective size grading in a renovated grader and density 
classification in new catadors. 

. .,_ 

The first step is to improve hulling performance by replacing the two existing 
Fonschritt mills with specialised equipment. The objective of this machine is to 
remove the cherry case and inner parchment leaving the coffee bean, known as 
clean coffee. This operation is also known as pelling or shelling. 

A huller is basically a tube with a helical screw along its length. The material 
is fed in at one end, friction crushes the cherry and parchment, leaving the 
clean coffee. Control of friction is adjusted by gates at the discharge end of 
the tube which increase or reduce the mass of coffee in the screw funnel. 

The next step is to renovate the existing Fortschritt grading equipment to allow 
at least three screen sizes of clean coffee to be achieved, ie 'above 18 screen', 
'screen 15 to screen 18', and 'screen 12 to screen 15'. The grader consists 
essentially of a series of perforated trays with different sized holes and slots, 
with the largest size uppermost. The trays are set on a vibrating table and 
material fed in at the top gradually filters down and is discharged according to 
size from each screen. It should be possible to separate Arabica from Robusta 
as usually the round shape of the Robusta filters through the coffee mass. 

The final stage of sorting is by means of catadors which separate clean coffee 
by density into weight categories. There are two basic types. The vertical type 
has a rising air current in which heavy objects fall and lighter objects are blown 
up and separated by means of funnels. Dust goes with the airflow. The 
horizontal type consists of a perforated tray set on an inclined vibrator with a 
bottom airflow. Light material is pushed to the outer edge while heav?er 
material finds its lower level. Control is by flow boards at the end of the tray. 

The mill does not use catadors at the present time and the investment 
proposal envisages the supply of three machines to secure the optimum grading 
for the forecast market profile. 

The total cost of the foregoing renovation and equipment supply programme is 
estimated to be in the region of USS 120,000, including delivery and 
installation. Information on suitable equipment suppliers is listed in the 
'Potential Investment Opportunity Pack', but coffee milling and 
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grading is a complex process and a detailed technical and marketing survey 
will be needed to assess the exact requirements. 

I Manpower and Maaagement 

~ It is envisaged that the existing management of the company will continue but 
there may be a need for a slight increase in the existing level of 27 operational 
staff as a result of the more complex grading operations. It is also envisaged 

I that substantial on-site training ,.;u be required by a resident specialist 
following installation. 

I 
I 

Project Scheduling 
" 

A period of 12 to 18 months will be required to include a detailed study of 

I 
existing operations, preferably during the operating season, followed by 
equipment specification, quotation, supply a'ld installation. A parallel 
assessment of repairs necessary to the grading machine wiH have to be carried 

I 
out follcwed by the visit of a suitably qualified engineer from the suppliers. 

'\ I Financial Analysis 

I 
Various uncertainties surround the financial and economic analysis of this 

~ I 
opportunity. Although the investment costs for the proposed machinery are 

~~ fairly easy to es ti mat..! (84 million Kip) and no problems should be 

·~ I encountered installing it in the existing mill, the only experience of operating 
costs in such an environment (ie, the Bolovens Plateau) are those obtained 

~ 
from the mill itself. Thus, the necessary 30 or so staff are assumed to currently 

I cam Kip 25,000 per month (based on the recently adjusted minimum rates), 
and diesel costs Kip 350 per litre (20 litres are needed per hour.) Operating 
costs are therefore the sum of these at 84 million Kip, the basis for this figure 

I is outlined below. 

I Of more importance, however, is the doubt which surrounds the achievement 
of better prices from better grades, which in tum is based on both quantity and 

I 
quality improvements from smallholder farmers. Thus, a direct relationship 
exists between the final outcome of the project in terms of profitability on the 
one hand, and both the absolute price obtained for im¥roved grades (as well 

I 
as the proponion of final FOB price paid to the farmers) on the other. 

' 
I • i ,. 
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The financial analysis summarised in the following table therefor~ asmmcs the 
following simplified factors: investment, labour and diesel oosts are as already 
described; the mill works 150 eight-hour days per year, processing its full 
capacity of 3,000 tonnes of beans; of these beans, the improved grading and 
sorting means that 10% of throughput is now sold as Arabica; improved quality 
and grading achieves price inaeases of USS 20 and USS 30 per Ton for 
Robusta and Arabica re.spectively. No difference is asmmcd to occur in the 
proportion of FOB prices which the farmers receive. On this basis a rate of 
return of nearly 17% could be expected 

Risk and Uncertainty 

The project is relatively insensitive to changes in (the relatively modest) 
investment costs, should identified technology prove to be more expensive than 
it currently appears; a doubling in costs only reduces the rate of return to 8%. 
A doubling of operating costs is more serious, sending the rate down to less 
than 4%. Of more concern to the project is the extent of price increases 
actually obtained. A price increase of USS 10 per Ton for both coffees only 
just realises a positive rate of return. (The converse is of course true for higher 
prices - a doubling of incremental sales revenue gives a rate of return in 
excess of 50%, for examp~e.) 

It is, therefore, suggested that this exists as a possible investment opportunity if 
farmers' current quality and quantity of production can be stimulated by better 
pricing in the next few seasons; but that any further investigative work should 
be market-led, with the critical determinant of investment decision being the 
state of the world market for Lao coffee at that time. The extent of doubts 
about technical and production problems can be assessed from the IBRD 
Coffee project documents in Annex VII. 
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Table 1 MEKONG AREA OPPOR1UNI1Y S1UDIES 

COFFEE AT PAKSONG 

Financial Analysis summary (in year of full production) 

(Millioo Kip) USS (000) 

Investment cost: 84 119.15 

Production cost: 
Operating costs 18 2553 

Depreciation 6 8.51 

Interest 5 1UJ 

Total production costs 28 39.n. 

Rate of return: 
Sales revenue 44 62.41 

Operating cost 18 2553 
Depreciation 6 8.51 

Operating profit 20 284 

Interest (average 11%) 5 7.00 

Gross profit pre-tax 16 22.70 

Corporate tax ( 40~) 6 8.51 

Net profit 9 12.77 

Rate of return(%) = 16.8 16.8 

Repayment Period (years) = 4.3 4.3 

Noccs 10 lablc: 

1 11lc fonul for 1his economic summary follows Ille U:'l.100 pidelincs in 1hc pubialion 1Df206. 
2 11lc ralc o( rc1um is calculalcd as 1lle sum o( nc1 pror11 and in1crcs1 dMdcd by IOl.J inwalmca1 ouitay. 
3 11lc rcpaymcn1 period is calculalcd as 1oul invalmcn1 oullay dMdcd by Ille sum o( nc1 profi1 plus in1crcs1 plus 

clcprccia1ion. 
4 for bolh Thailand and UC> dcprUialion and in1cra1 arc calculalcd al 6.7"' Md ll'lfo rapcctivcly. 
S All opponuniiy studies aaumc 1hc cquiiy ol lhc sponsor is SO'li and ~ capilal, on wllidi inieraa is payable, a 

funhcr SO'!!>. 
6 Jn counuics 1lle 1ocal o( corpomc wa ~ been a1ima1cd al ~-
7 &hanJC ra1c used USSJ.00 • Bah1f2S/JCip70S 
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The Productioa o~ aad Demud ror, Lao Coll'ee 

Coffee drinking is widespread in Lao; in the coffee produ...;_ng areas all classes 
of society drink coffee, It also is an important source of f"aeign exchange, and 
thus the demand for coffee has both domestic and cxpon elements. This 
paper summarises the major circumstances of coffee supply in Lao at the 
present demand. before considering the demand aspects in more detail. 

The Production Favironmenl 

Lao farmers produced an estimated 7,800 tons of coffee beans in 1988, with 
most a;ffee being cultivated in Champasak and Saravane provinces. About 
80% of the coffee produced on the Bolovcns Plateau (in Champasak) listed 
reponed to be Robusta. 15% Arabica, and the remainder •mixed". Lao traders 
in Palese indicated they were exporting an estimated 1,000 tons of Lao coffee 
to Thailand annually, with significant quantities passing through informal 
market channels in southern Laos. The GOL also purchased significant 
quantities of coffee to repay debts owed to the Soviet Union and Eastern 
European countries under barter agreement. 

In 1989 ADB data suggested d1e following areas of coffee and volumes of 
production; 

Area and Output of Coffee 1989 

Province Area Output 
(ha) (tons) 

Phongsaly 80 30 
Oudomxay 50 11 
Luang Prabang 1013 60 
Houaphanh 30 10 
Xayaburi 11 6 
Xieng Khuans 17 3 
Khammeanc 20 9 
Sara van 5629 800 
Sekong 2000 483 
Champassck 17286 4035 

Lao PDR 26132 5437 
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By 1990 output of coffee bad fallen, according to F AO to 5240 tons. Barter 
agreements now arc being terminated (see below), and with firm plan in place 
to boost output the sector appears about to enter a new era 

Information recently provided to IBRD at provincial level indicated that the 
total coffee area now exceeds 26,000 hectares, of which about 10% is non 
bearing. Total annual productJon is estimated at between 5,400 and 6,000 tons 
a year. 

The present programme of coffee replacement under the Upland Agriculture 
development Project (UADP) is expected to provide new planting material 
from 1993 and the first new planti~ under tins scheme will come into 
production in 1996. Increased yield from existing coffee is expected to start 
from 1992 when the extension services being assisted by the scheme are in 
place. 

Coffee Production Projections 
(tons) 

1991 1992 1993 1994 1995 1996 

5,400 5,440 5,600 6,715 7,100 7,500 

Medium 5,400 5,440 6,000 7,500 10,000 10,500 

High 5,400 5,440 6,235 8,000 10,635 14,000 

These projections ass~me continued 'low' yields reaching a maximum of 250 
kilo/ha (current average for all coffee) by 1995, 'medium' yields a~umes yields 
increasing from an average of 250 kilo/ha to 350kilo/ha by 1995. 
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UADP projections by Province are set out below; 

4 Champasak 

I 
Traditional 
Project coffee 
Sub total 

I Saravanne 
Traditional 

I 
Project coffee 
Sub-total 

I 
Sekong 
Traditional 
Project coffee I Sub-total 

Total 

1991 1992 1993 1994 1995 1996 

4,040 4,024 3.840 3,620 3,430 3,255 
16 240 910 1,560 2,785 

4,040 4,040 4,080 4,530 4,990 6,030 

950 1,084 1,500 2,110 2,500 2,900 
16 185 630 1,560 3,480 

950 1,000 1,685 2,740 4,060 6,380 

400 350 320 280 210 170 
50 150 450 1,375 1,460 

400 400 470 730 1,585 1,630 

5,390 5,440 6,235 8,000 10,635 14,040 

The 1992 \.TOP is expected to the same or lower as in 1991 since pan of 
Champassak expects only 25 30% off the normal crop due to unusual weather 
conditions which have effected flowering and fruit setting. 

There are encouraging signs of improvement in the quality of processing at 
farm and village level. This is most probably as a result of ':>mpetition from 
greater private sector involvement in purchasing during the past year. As 
much as 20% of farmers now do 3 rounds of harvesting instead of only the one 
round when all cherries (r:pe and under-ripe) are picked. Similarly, a small 
µroponion (about 10%) are said to have constructed proper drying tables 
with bamboo matting (however, the remainder still dry coffee cherry on the 
ground thus spoiling the quality). All coffee cherry is bagged after only 10.20 
days; as a result a large proponion is very much under-dried. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Rough hulling standards at village level are still very poor mainly because 
cherry is bulled very mllch under-dried and is put through a standard rice 
huller instead of a coffee huller. The deterioration of coffee quality starting at 
farm and village level is therefore still a very serious problem. Three main 
factors arc respoDS1l>le. Firstly, the present buyers have little understanding of 
the relation between fully dry cherry (12% MC) and coffee quality. Secondly, 
there are now 8 officially licensed buycn and exporters on the Bolovens 
Plateau but as one (the former Coffee Company of Paksong) is pre-eminent 
there is still very limited competition to stimulate production of fully dried 
coffee which has been properly hulled. Thirdly, farmers react to the situation 
by paying minimum attention to harvesting, drying and hulling and endea~our 
to sell coffee as wet and as heavy as possible. 

IBRD reports some encouraging signs in respect of final processing are 
emerging from liberalising the marlceL Samples of export coffee seen from 
private exporters bad been sorted to remove black beans, thus considerably 
improving the quality. IBRD also reported that a small new mill was being 
built in Saravan which will be equipped with correct hulling and size grading 
equipment; the Consultant was neither able to confirm this, nor the existence 
reported earlier of a 'Saravan Coffee Trading Company'. 

Many of the old problems besetting coffee processing remain the same. The 
include the fact that only one mill (Paksong) has size grading equipment, but 
the grading standards are not rigorous. In addition, the coffee is poorly dried 
and faded and judging by the high proportion of beans over screen 18 noted by 
IBRD there is some mixing of robusta and arabica. Also, one mill at four 
Kilometres from Palese has some grading equipment which is not used at 
present. This mill, in common with another small mill in Palese, cleans coffee 
by passing it twice through a coffee huller and then bagging it as clean U.G. 
coffee. 

There are about 40-50 other plants (some in Palese, Saravan, Paksong and 
Thatheng) which consist of a standard rice huller. The coffee is passed 
through twice to produce a cleaned U.G. product which is then bagged and 
exported. 

Hence, the majority of coffee is still exported as U.G. and for the greater P"rt 
without any hand sorting of black beans and other defectives. 
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Marketing 

Poor financial accounting of the coffee tradCy and lack of comprehensive 
statistics on production, trade and export prices clearly constrain development 
of the coffee subsector. Under the UADP project, technical assistance is to be 
pr JVided for the establishment of a system to collect and analyze information 
on coffee prod.1ction, pricing and marketing. the development of a coffee 
pricing and marketing strategy more responsive to quota market structures, and 
a quality improvement program. 

Formerly, coffee could only be legally procured at farm level by State and 
provincial trading companies and licensed traders. Farmgate coffee prices 
were set through periodic negotiations between the state and provincial trading 
companies and farmers. All companies, in turn, were obliged to sell a 
percentage of the coffee they procured the SUE to fulfil its barter contracts 
with the Socialist bloc, at prices which were negotiated every five years. Only 
recently have licenses been issued to private traders, recognising the fact that 
the coffee has been sold to private traders, mainly for export to countries 
outside the previous International Coffee Agreement (ICA), and largely 
through Thailand and Singapore. 

GOL has recently applied for membership in the International Coffee 
Organization (ICO), although the International Coffee Agreement has expired 
and a new agreement is not expected in the near future. 

Where exports are concerned Societe Lao Import Export (SUE) formerly held 
a monopoly. Today, it retains responsibility for the former COMECON trade 
but otherwise is not likely to be very active in the future in the face of growing 
private sector competition. COMECON barter trade is greatly diminished and 
could well cease soon. It is now confined to the dwindling offerings of mixed 
beans (90% Robusta, plus some Arabica) that were acceptable to COMECON. 
For 1991 only 700 tons will be exported, all to the USSR and all shipped via 
Vietnam. 

SUE now claims to export mainly to Singapore (iti; 1991 overall sales target is 
2000 t of which 1300 t has been exported and 500 t is in store rc..ady for 
dispatch). Exports are ungraded Robusta (ungraded by SUE, that is, whose 
role in that area is confined to repacking into 60 or 80 kilo jute bags to meet 
buyers' needs. These curren:ly command a FOB (Savannakhet) price of USS 
765 per ton. SUE purchases coffee from individual farmers, dealers or farm 
collectives at the equivalent of USS 700-720 per ton. Mixed coffee fetches 
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about 10% less). It is understood that for 1991/92 SUE, having effectively 
wound down the former barter trade (in the face of dwindling buyer invest and 
dwindling availability of mixed coffee), will focus its buying activity upon those 
farmer that still have to repay past aediL 

SUE activity also is being affected by the government's desire that licensed 
buyers provide aedit and technical assistance to growers. In neither area is 
SUE well-equipped. 

Emerging to supplant SUE as the No 1 buyer is the Societe Lao-USSR Joint 
Venture (formerly the Coffee Company of Paksong). It operates the former 
East German mill at Paksong. The joint venture aims to build up sales, 
exclusively to the USSR, unless world prices dictate otherwise, to 4,000 tpa (or 
80% of mill ~acity). 

For 1991 indicative average prices for robusta are about 330 Kips/kilo at farm 
gate and 375 Kips/kilo ex village huller, but there is considerable variation 
depe.:lding on the level of competition. The estimated farm gate price allows 
for 15-18 Kips/kilo rough hulling costs and 4% local agricultural tax. The 
farm gate price for robusta is therefore estimated at 57% of the FOB price. 

The farm gate price for arabica is estimated to be 466 Kips/kilo which is about 
63% of the FOB pon price. 

Expon prices for robusta are estimated by IBRD at between 525 Kips/kilo and 
615 Kips/kilo the average being 578 Kips/kilo. This is about 20% lower than 
the comparative Uganda Standard screen 15 robusta (sun dried robusta) which 
currently sells at the equivalent of 725 Kips/kilo. The arabica selling price is 
estimated at 738 Kips/kilo. This is about 57% of the potential price for 
arabica which has been pulped and washed at farm level which at present sells 
at the equivalent of 1,300 Kips/kilo. 

In summary, robusta coffee achf:ves only 80% and arabica only 57% of the 
price potentially obtainable for properly processed coffee. This is the 
fundamental rationale for the opponunity to improve the gradirag and 
packaging of coffee from southern l&o. 
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Coffee (roasted beans in powder farm) retails on the domestic market (Palese) 
at 1000 Kips/kilo If purchased direct from the roaster a price of 900 Kip 
applies. Roasters in southern Lao pay about 500 Kips/kilo for 50.70 kilo sacks 
of green beans (in Vientiane the cost is higher, by 30 Kip, to reflect transport 
costs. 

The Nature of Demand 

Two totally separate markets (domestic and export) exist for Lao coffee. The 
former tends to be neglected since the undoubted long-term potential lies in 
the foreign exchange earning potential of the sector. 

Nonetheless, at present around one third of output is destined for local 
consumption, most of which passes through small roasters who '-Teate a 
coarsely powdered, over-roasted product (to which sugar, rum and/or sesame 
seed mav be added to meet local tastes). 

Until recently most coffee consumed in Vientiane (the focus of consumption, 
although per capita consumption in coffee growing areas matches that of the 
capital) was roasted en masse by a large state-owned roaster there. . .wever, 
its output was inefficient leading to poorly packaged stale, coagulated powder. 
Now Vientiane, as elsewhere, is served by an array of small scale roasters 
(10-20 tpa) of which Pakse alone has 20. These roasters offer freshly roasted 
coffee to callers and/or restaurants and retail outlets. 

Laotians are also beginning to acquire a taste for Nescafe imported from 
Thailand. Although the level of this demand is small, growth can be expected 
if incomes rise. Official trade figures are shown below; 

PIOP-Vll 

Exports by Thailand to Lao of Instant Coffee 

Year 

1990 

1991 (Jan-Jun) 

8 

Volume 
(kilos) 

244 

750 

Value 
(baht) 

81,203 

298,278 
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There also exists an as yet untapped niche market within Lao, the 'gift 
wrapped' sale of small premium-priced packs of beans (green or roasted) or 
ground coffee. This market will emerge once tourism expands (but only given 
a COI!comitant advance in bean/roasting quality - though the unique flavour of 
th~ latter may still be a ~elling point). This market will never be large but 
could be augmented by an equally small volume of exports aimed at supplies 
to the ddicatesscn and gourmet foods trade.· 

Market Trends 

Rising disposable income levels are unlikely to significaptly increase domestic 
coffee consumption. Indeed, local coffee's share of the market is likely to 
diminish (even after allowing for population growth) as instant coffee comes 
with the reach of more consumers. 

Rising quality standards for green beans should significantly enhance the 
marketability of exports. This is essentia~ bearing in mind the projected 
developments in the world coffee market. 

Worldwide consumption of ccffee has been expanding fairly steadily 
throughout the 1980s although the pattern of growth has been mixed. Among 
ICO member countries, disappearan~e (the ICO's proxy for consumption) 
seems to have responded current low prices and to have grown (by perhaps 2.3 
per cent in 1989) much higher than the 1.3 per cent averaged for the past ten 
years. 

Consumption of coffee in North America, which is still the most important 
single market, accounting for approximately 26 per cent of world consumption, 
is beginning to show signs of revival after stagnating throughout the 1980s. 

Demand in the late 1980s continued to grow strongly in Japan and in parts of 
Western Europe (most notably in- Austria, Spain and West Germany), and 
also in some non-ICO member countries such as Chile. Growth had also been 
experienced in some of the countries of Eastern Europe but it was not 
widespread and far from uniform. 

Given the low price of green beans, consumption could have been expected to 
grow even more rapidly than it has but, in most consuming countries, retail 
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prices have not fallen in line with green coffee prices and in many countries 
have hardly fallen at all. Many roasters have, however, taken the opportunity 
to upgrade the quality of their blends. As a result, there has been an increase 
in roaster demand for arabica, anrl a corresponding decrease in the demand 
for rol:.istas. 

The above trend is likely to persist for the foreseeable future, though produces 
are looking to the impe11ding resurrection of the ICO to firm up market prices. 
A different pattern of demand will evolve in Eastern Europe where hard 
currency to buy coffee will continue to be in short supply. In these markets 
price will be the overriding consideration, and robustas and lower quality 
coffees will be sought. 

Trends in both production and consumption since the price collapse in 
mid-1989 (see below) show that the price elasticity of both supply and demand 
of coffee is low, at least over the period in question. However, there does 
seem to be a downtrend on the supply side, at least outside Brazil (where 
weather conditions can be expected to cause large fluctuations in crops); while 
in the market, demand remains strong. especially for higher quality arabicas. 

Recent Indicative World Coffee Prices 

(cents/lb) 

ICO Composite Price Ground Roast (USA) 
(Green Beans) (All packs) 

1991 (May) 70.3 284.2 

1990 71.5 278.5 

1989 91.7 296.5 

1986 171.0 357.3 

It should be noted that Lao was never a member of the ICA, so that ICA 
market, which imports about 85% of world coffee, has been closed to it. In 
late 1988, GOL applied for membership of the International Coffee 
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Organization (ICO). However, in early June 1989, tallcs among the ICA 
members on renewal of the Agreement broke down and it was decided that 
the ICA will be extended until September 1991 without the quota system. This 
news caused a sharp fall in coffee prices in the quota market. At present, the 
world coffee market is free which implies that l.PDR can export any amount 
of coffee to what was the quota market. 

Demand Forecast 

All coffee produced by Laos of exportable quality can be sold, but not 
necessarily at a profit. Similarly, all other coffee produced can be disposed of 
within Laos but only because consumer quality expectations are so low. 

It follows that each and any improvement in export quality should result in 
higher price received and, at least initially, in significantly enhanced margins 
also (reflecting the low initial base on which quality advances are based). 

If it is correct to assume that domestic demand in the order of 1500 tpa then it 
is most unlikely for the foreseeable future to exceed 2,000 tµa no matter what 
quality advances occur on that front. This total includes any tourism sales, 
which at best will total only a few tons annually in the foreseeable future (10 
tons per year would require 100,000 tourists per year of which on average one 
in ten person purchased 1 kilo of coffee). 

Under such a scenario, exports could rise from less than 4000 tpa to over 
12,000 tpa. After although for full realisation of the world price potential, 
export revenues - at current price-would increase approximately four fold. 

Sales and Marketing Strategy 

It has been argued that, in order to help Lao to operate effectively on world 
market, a Lao Coffee Association (l.AOCA) be formed. The nature of the 
proposed l.AOCA is detailed at the end of this paper. 

From a marketing standpoint such an organization as proposed will add little, 
in the sense that its benefits will be offset by its costs, the latter centring on 
inevitable bureaucracy and a~sociated inflexibility. 
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Basically any l.AOCA-typc organization should not be imposed upon the 
sector, thus stifling and not stimulating initiative_ Any organization must be 
generated by the sector, ie. by the private sector participants, who arc either 
forced by market circuD".stanccs to take jtlint action or arc stimulated by a 
realisation of mutual benefits so to do. It then follows that UCA will be 
financed by the sector as an acceptable expense rather than funded by taxing 
the sector. 

Of much greater commercial merit will be the activities proposed for a coffee 
marketing specialist (coffee liquorer) under UADP, provided that the 
individual exporters - not l.AOCA as presently envisaged - realise and exploit 
the sales potential of bis work. 

In that regard it needs to be stressed that for the internal marketing of coffee 
the grading/ classifying system needs to be basic and simple, otherwise it simply 
will not be implemented. It is suggested that there should be three grades of 
robusta based on the number of defects in a sample - black beans, insect 
damaged, white and faded beans, chips, stones and debris counting as one 
defect each. 
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The system of minimum reference prices should be established along the 
following lines for fully drie~ rough hulled robusta 

Robusta 
Rough hulled grade 
R-10 (10% defects) 
R-20 (20% defects) 
Subgrade (more than 20% d.!fects) 

Dry processed arabica 
Rough hulled grade 
A-1 (5% defects) 
A-2 (10% defects) 
Subgrctde (more than 10% defects) 

Washed arabica 
Parchment coffee 
P-1 (5% defects) 
P-2 (10% defects) 
Subgrade (more than 10% defects) 

Minimum reference 
Price differential 
100% of reference price 
80% of reference price 
60% of reference price. 

Minimum reference 
price differential 
100% of reference price 
90% of reference price 
60% of reference price 

Minimum reference 
price differential 
100% of reference price 
90% of reference price 
60% of reference price 

The '!xtemal marketing structure will be essentially creating a series of labels 
and descriptions for the main types of coffee which makes for more efficient 
marketing. The primary aim would be to present as much clear., hand-sorted 
coffee free of defectives on the markets which has been size gra<ied and 
density grades both of which enhance the value. A category for UG 
(ungraded) robusta should be included since some ~uyers specifically demand 
ungraded coffee. 

The suggested descriptions for robusta are 

Lao grade 1 
Lao grade 2 
Lao grade 3 
Lao UGR 
Lao BHP 

- above 18 screen, size graded and catadored. 
- screen 15, below screen 18, graded, catadored 
- screen 12, below screen 15, graded, catadored 
- ungraded but catadored 
- brokens and hand pickings, sold locally 

The actual prices would depend on market conditions at any time, and on the 
number of defectives still remaining in the bulk. 
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Arabica production is essentially 'unwashed'. and in the immediate future 3 
grades would be adequate for market presentation. These could be 

Grade 1 
Grade 2 
Unwashed UG 

- AA. A. B grades, catadorcd 
- C PB, E and F grades 
- catadorcd only. 

The structure and objectives of the Lao Coffee Association arc dcscn"bcd next. 
This is followed by terms of reference for a coffee liquorcr; together these 
provide a pictur~ of the needs to be addrcs.scd in the future development of 
the coffee industry in Lao. 
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Lao Co«ee Assodatioa (LAOCA) 

Structure and objectives: 

1bc LAOCA would be a private sector coffee organisation operating under 
three basic principles: 

1. Composition: 

2. Functions: 

An institution owned and operated by those participating 
in the coffee industry. 

Its function would be that of developing. promoting and 
regulating the coffee industry. 

3. Financial Status: LAOCA would be financially independent. 

Composition 

This would be an association of all those who participate in the coffee industry 
through which the industry regulates its own affairs within a framework of 
government development policy. The majority voice would therefore belong to 
coffee producers. coffee processors and exporters with a minority participation 
by government. Overall policy of LAOCA would be set by its directors the 
majority of whom would be elected from among private sector prodrcers, 
processors and exporters of coffee. The permanent staff structure would be 
light - not more than 8 senior staff plus secretarial support staff. l.AOCA 
would have its office in Pakse i.e. close to the main producing. processing and 
exporting activities. 
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Falldiolls 

The major activities would be: 

duiding the strategy and policies for coffee development within the free 
market system. 

operating the regulatory mechanism to ioplement policies which had 
been agreed upon by the association. 

providing know-bow to the industry with an emphasis on processing. 
quality control and marketing. 

The objectives and activities for l.AOCA would be agreed upon in the first 
coffee conference to be held. Subsequently there would be an annual coffee 
conference to agree on the operating policies. The functions of l.AOCA would 
among others ccver the following: 

PIOP-V11 

internal pricing and marketing structure. This would be essentially a 
description of internal quality grade5 and the corresponding reference 
price expected to be paid to producers or village processors 

external marketing structure_ This would consist essentially of 
descriptions of the grades and qualities desirable for exporting 

providing a quality control services for internal and exported grades 

maintaining and publishing statistics on production and marketing 

compliance with GOL fiscal policies 

providing part or all uf the coffee extension services. If only part of the 
extension would be covered then this would be primary and final 
processing aspects 

licensing of coffee buyers/exponers, and ICO matters. 
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This would be based on financial independence. The source of income would 
be an equitable levy on both internal and external markets. Fmancial 
independence will ensure the autonomy which is needed for efficient operation 
of the services. 1bc levy should at no time be seen as a burden on the coffee 
indusny and would be reviewed and agreed upon annually by the annual coffee 
conference. As a guideline the coffee levy should be not more than 0.5% -
0.15% of the value at !he point of sale. In order not to create disincentives in 
the industry it may be necessary to reduce the tax rate on coffee production. 
Normally IAOCA assets would consist of office equipment and vehicles and it 
would not own or deal in property. Its a>nstitution would exclude it from 
borrowing other than a limited overdraft facility which wc·Jld be approved 
annually. Bearing in mind that the rotal production in the near future is not 
likely to exceed 10,000 tons, then in the first 2-3 fonnative years the staffing 
and services would have to be limited. 

Technical assistance would be necessary for at least two years to set up 
services such as the Quality Control Service and coffee extension service. 
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The overall responsal>ility for the affairs of l.AOCA would be with a Board of 
Directors who would be elected from within the industry for a determined 
period. Board meeti~ would normally be twice a year. Day to day 
management would be provided by a management unit of permanent staff. 
The initial structure for the Board should be approved by the first coffee 
conference would be along the following lines: 

Board 
Members 

Coffee producers (private and village groups) 4 
Village primary processors 2 
Final processors 1 
Coffee buyers and exporters 2 
Ministry of Agricult..ire - Research ) 
Ministry of Finance ) 
Ministry of Commerce ) 4 
Central Bank ) 
l.AOCA manager (co-opted) 1 

Total board members 14 

PIOP-Vll 18 COFFEE IMPROVEMENT AT PAK.SONG -ANNEX VII 



--------------------- ---- - ---

... .. ~ 

i -

\ 

.. 

-

I ' 

Administration 
and Finance 

Coffee levy 
100 matters 
FISCal matters 
Statistics 

1 x Manager 
1 x Assistant 

2 

Managerial staff 
Assistants 
Secretarial/ drivers 

Total strength 

PJOP-Vll 

4 
4 
4 

12 

General Manager 

I 
Marketing 

Market intelligence 
Marketing policy 
Transport policy 
Planting policy 

T A Marketing and 
liqouring specialist 

I 
1 x Manager 
1 x Assistant 

2 

Quality 
Control 

T A Coffee Engineer 
Quality Control Service 

Reference prices 
Hullery /pu!pcry design 

w~t processing technique 
Extension services 

1 x Manager 
2 x Assistants 

3 
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l•plemelltation timetable 

lAOCA has a central role in a quality improvement programme for Laos 
<.offec and the future development of the industry. The following timetable is 
suggested. 

1991 Hold the first Coffee Conference with delegates drawn in roughly the 
same proportion as suggested above for the Board. Draw up a constitution for 
lAOCA; {malise the funding of operations budgets; arrange registration as a 
legal entity; approach international agencies requesting specialists in processing 
and quality control who will assist in setting up the l.AOCA functions. 

1992 Engage the two TA specialists; assume licensing responsibility; define 
internal price structure and external marketing descriptions; establish quality 
control service; introduce know-how for processing at village level and final 
processing; establish c;-"!dit requirements for annual crop financing. 

1993 Extend functions to include extension services for processing. 

1994 Examine the advantages of a Coffee Auction System for top grades of 
robusta and arabica. If justified set up a coffee auction system. 
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Coffee Marbtiag Specialist: (Coffee liqaorer) 

Terms of reference and job description 

The coffee marketing specialist will work within the Lao Coffee Association 
(I.AOCA) and will supervise the setting up of a Quality Control Service for 
the Lao coffee industry. This will entail establishing appropriate sampling and 
quality evaluation service at in the main coffee production zone. The 
marketing specialist will specify the sampling and liquoring and other 
equipment required for evaluating samples of rough hulled robusta and arabica 
coffee and expon samples of graded coffees. Additional duties will be setting 
up of appropriate market information service for coffee within IAOCA. 

Specific duties and functions 

These will include the following 

1. Provide specifications for quality assessment equipment includi'lg sampling 
equipment. moisture meters, sample roasters, liquoring accessories and off -e 
equipment 

2. For internal marketing determine a set of quality standards 2-3 grades) for 
rough hulled coffee delivered by producers (both arabica and robusta); evolve 
the policy for determining a corresponding scale of indicator prices and the 
periodic review of the differential scale thus established 

3. Supervise on the job training of Lao national staff for sampling, liquoring 
and quality assessment and advise on suitable overseas training with the object 
of creating a fully trained staff for the Quality Control Service 

4. Establish procedures whereby the Quality Control Service provides 
appropriate advice to producers and processors on the r.orrect methods for 
primary processing of coffee 

5. For external marketing advise final processing mills on the appropriate 
grading and soning methods to produce acceptable quality grades for expon 
markets and devise a series of appropriate export types and descriptions for 
Lao coffee as the basis of export certificates. 
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6. Advise the Lao coffee industry on the most appropriate methods of 
financing the operating costs of l.AOCA 

-1--

7. Advise the coffee industry on the introduction of separate quality grades for 
washed coffees and the possible introduction of an auction system for top 
quality grades. 

Qualifications 

A minimum of seven years experience in coffee sampling. liquoring and quality 
assessment with preferably some commercial experience in coffee trading and 
exporting. Should be able to demonstrate an understanding of international 
markets for robusta and arabica coffees. A good working knowledge of either 
English or French is required. 

Duty Station 

The coffee liquorer would be stationed at Pakse and would be required to 
travel from time to time in the coffee production zones in Saravanne and 
Sekong provinces. 

Terms of Service 

A two year contract with the possibility of renewal. 
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A proven range of Coffee Hullers suitable for the smallholder 
and large processor alike. Using the most up-to-date 
manufacturing techniques the AH Hullers are precision made 

.imachines. yet still retain their robustness. so essential in 
meeting the demands of today's world. This combination of 

'

precision and robustness offers unparalleled throughputs 
with quality. 

All Hullers are fitted with hulling knives and screen clamps 
'in stainless steel for long life and increased hulling efficiency. 

The quick-change screen facility is unique and allows screens 
to be quickly changed or checked. 

~Units are available for either electric motor or close coupl~d 
diesel engine; additionally the AH-4 Huller can be fitted with 

I 
a petrol engine, givi.1g the whole range complete versatility. 
The complete- range of machines is also suitable for maize. Denlab's unique screen changing facility 

TECHNICAL SPECIRCATION SHIPPING 

MODEL POWER SPEED 
No. REQ'D. R.P.M. 

H.P. 

AH-0 30 432 

AH-1 15 540 

AH-2 10 552 

I AH-4 5 576 

I 
I 
I 
I 
I 
1 

I 
I 
I 

PARCH-
MENT 

COFFEE 
kgs 

1800 

800 

500 

210 

DRY 
CHERRY 
COFFEE 

kgs 

1200 

540 

340 

140 

BASIC 
HULLER 

HULLER 
dwELECTRIC 

MOTOR 

AH-0 Huller with electric drive 

Denlab International (U.K.) Ltd. 
Friary View, 40 White Horse Lane, Maldon, 
Essex CM9 7QP, England. Tel: (0621) 858944 
Telex: 995452 Denlab G Fax: (0621) 857733 
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KSE 510 
Compact Huller Unit for 
Dry Cherry Coffee 
Groupe Decortiqueu~ Compact 
a Cafe en cerises Seches 

CM,~1 c-:itee 

Ca~~.:;:"' c~r.s-=s 

-,, 

I 

. ti . l 

. 
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Maschinen 
Leaflet Ne. c63! 
F:cscectus 
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Technical data 

Output 
~ (Hulled coffee, 

based on perfectly 
dried cheny coffee) I Power requirement 

Weight - gross 

I Shipping ":e 
~ 

I 
,--
' 
I 

I 
I 

i 

I I 
I 

4700 

I 
I 
I 
I 

Debit 
(Cafe decortiQue. 
sur base de cafe en 
cerises parfaitement ~he) 

Puissance requise 

Poids -brut 
-net 

Cubage 

I ------3100------

I 
I 
I 
I 
I Paul Kaack & Co. 

Maschinenfabrik 
Hamburg 
Est 1889 

Heselstucken 3 
D-2000 Hamburg 61 
Telefon (040) 512008 
Telex 2 14 679 kaack d 

KSE510 

800-1200 kgs/h 

10-12 kw 

1900 kgs 
i400 kgs 

11,5 m3 

---1450---

.. ' 
'··~ '" 

I 

' 
Rohkaffee-Bearbeitungsmaschinen Maschinen 

. -. 



-~-... -----~ _,.._. - -
~ •• "P'"' .,, 

• ,· . 
r 
I 

i 

CURRENCY AS AT 12/01/92 

TYPE A."IOUNT EXCHANGE RATE GBP 
----·----------------------------------------------------------

\ 

~\ 

'~ 

" ... 

US$ 500.00 1. 77 
PAK RUPEES 51.00 43.00 
Sr.TEDISH KRONER 10.00 10.47 
DUTCH GUILDERS 30.00 3.22 
SYISS FRANCS 230.00 2.54 
TRINIDAD $ 264.00 7.75 
BELGIAN FRANCS 1800.00 59.20 
FRENCH FRANCS 1300.00 9.97 
LUXEMBOURG FRANCS 100.00 58.80 
TANZANIA SHILLINGS 200.00 477 .14 

STERL!NG TOTAL IN SAFE 

TRAVELLERS CHEQUES 

NAME CURRENCY 

C KNEE 
D W'AYMARJ< 

FFR 
US$ 

IN SAFE 

AMOUNT 

200.00 
1000.00 

RATE 

9.76 
1.82 

TRAVELLERS CHEQUES TOTAL GBP 

TOTAL IN SAFE 

282.49 
1.19 
0.96 
9.32 

90.55 
34.06 
30.41 

130.39 
1. 70 
0.42 

581.48 

GBP 

20.49 
548.85 

569.33 

1150. 81 
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Introduction 

This opportunity study concerns the production of seedlac in Isam destined 
ultimately to support the domestic furniture producing markcL It draws heavily 
on work already done by the Forest Products Research Division of the Royal 
Forestry Department. 

Lac is the resinous protection secretion of a lac insect whose scientific name is 
Lacciffer lacca Kerr, belonging to the family lacciferidae; it is also found in 
India, China, Lao and Burma The lac insect prod1&ces waxy and resinous 
matter and almost all of the lac is produced by the female after fertilisation. 
The male produces only small transparent amounts. 

Thailand is the second largest lac producing country after India. It is difficult 
to quote average production as it varies from year to year. Averaged over the 
last 10 years, production has been around 7,000 tonnes per annum. The 
highest production was in the year 1974 /75 at around 24,000 tonnes. The 
lowest production was in 1980/81 at about 600 tonnes, due to unfavourable 
weather conditions. (When the temperature rises over 4<Y'C for more than six 
continuous days the resinous matter absorbs the heat and the lac insects begin 
to die.) 

Presently there are about 20 lac enterprises in Thailand, almost all of them 
situated in the north with only one to two industries in the north-eastern area. 
The north produces nearly 85% of the Thai crop. All lac cultivation in 
Thailand is done by farmers, with RTG producing only small amounts for lac 
extension work. 

The following sections follow the standard opportunity study format as far as 
possible, and there is a technical supporting paper in Annex VIII describing 
the cultivation methods for lac insects and other technical aspects of product 
manufacture. 

Lac and Lac Products in Thailand 

The cultivation of the lac insect, and the production of products from it, is a 
somewhat esoteric process, and not familiar to many potential investors. The 
following notes explain the various stages in the development of products from 
the lac insect. 
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Stidac is the form in which the lac crop is obtained from trees.. The lac 
encrustation is separated from the twigs either by breaking by band or by 
scraping with a knife. Seedlac is the product obtained by washing crushed 
sticlac with water. Shellac is the product obtained in the form of flakes by 
stretching the fused resin which has been freed from infusible materials by 
melting it out. Lac is bleached by the use of hypochlorite solution to produce 
bleached lac. It is used in colourless polishes and nitrocellulose lacquers. 

Normally 80% of lac is exported. About 20% is for domestic use. Normal 
village uses are various. Firstly, lac dye, which is fast on animal fibres such as 
wool and silk, is produced and has a bright red colour. Different attractive 
shades may be obtained by using different mordants. The silk cottage industry 
in the village uses sticlac for fast dying of silk. Lac must be collected before 
the insect has swarmed because at this period it contains the whole of the dye. 
In the years when the price of lac is high. synthetic dye is used instead of lac. 
Secondly is shellac; the utilisation of shellac in villages i4' for painting and 
furniture manufacture. Thailand p1oduces many different grades of shellac, 
details of which are in the technical Annex. 

The treatment of shellac varies with its quality and end use. The utilisation of 
bleached shellac is the same as shellac. Currently light-coloured furniture is 
popular in Thailand. and therefore bleached shellac is also well-known. 

Lac and lac products have been graded A or B by the Industrial Standard 
Institute, Thailand, according to the quality of the products. Industrial 
specifications for each of these products are contained in the technical paper 
in Annex VIII. The justification for selecting the products by grades depends 
upon their utilisation. Products which are below grade B are not accepted by 
the market. 

In Thailand. sticlac is not graded by type of host trees. Generally most lac is 
acceptable tllr manufacturing if the age of the sticlac is not more than two 
years. A factory will test the quality of sticlac by breaking by hand and heating 
it with a flame, then stretching the resin out. If the stretched resin is light 
yellow, it means that the sticlac is freshly cut; if the colour is dark red, the lac 
was cut within 1-2 years; if the lac has no resin at all and it burns while 
heating, it means that lac is too old. The price paid by the market therefore 
depends primarily on the age of the lac. 

It is the production of seedlac intended to support the upper end of the 
domestic furniture market which the present opportunity study addresses. 
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Production would be from a scedlac factory supplied by farmers, but with its 
trees established nearby so as to control throughput volumes as neces.ury - in 
effect a spatially-extended 'nucleus-estate' type development. 

Market and Demand for Specific Product 

Thailand presently exports a large amount of scedlac. having about 20% of the 
world market Figures arc presented in Annex VIII. It also imports lac in 
years of low domestic production. It should be noted that. ev~n in recent years 
of high production. all seedlac available for export was sold. 

However, the Thai product is not preferred by major importers in relation to 
Indian material from Bihar. The Indian product is lighter in colour, and 
therefore requires less bleaching. This colc··r difference is a function of the 
strain of insect and, given that India will not allow export c,f its strains, the 
prospects for the Thai industry to change are presently limited. In the major 
importing countries (USA, UK, other Western European countries) natural 
polishes are increasingly being replaced by synthetic ones, and long-term world 
demand for S<.edlac and shellac will be constrained. For this reason, attention 
is now turned to the domestic market. 

It is felt by the Consultant that the main market opportunity currently exists 
within the Mekong Basin area in the production of seedlac for the high quality 
end of the domestic furniture market. This market is still based on relatively 
cheap labour, and good French polishing with bleached or unbleached shellac 
retains value added in Thailand. The proposed investment would be for a 
factory located in Isam to produce seedlac from local farmers and its own 
sticlac, for further later transformation elsewhere into shellac. 

Historical experience has shown that variations in export prices (as Thailand is 
essentially a price-taker) translate into production changes by farmers in 
subsequent seasons, often causing factories to close temporarily. It is hoped 
that more organised production of seedlac for the domestic market would at 
least partly moderate this disequilibrium. This organisation requires local 
processing in the form of an established factory, based on co-ordinated sticlac 
supplies from smallholder farmers. It also requires forward linkages with 
shellac producers so that the increased supply of seedlac can be sold, and 
eventually used in local furniture manufacture. 
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Supply of Raw Material Inputs 

In the north. lac is grown mainly in Chieogmai, Lampang. Lampoon, Phrae, 
N~ Chiengrai, Phayao, Uttaradit, Tak and distnbuted in small amounts in 
other provinces in the north. In Isam lac is grown in Mahasarakam, 
Khonkaen, Loci, Udon Thani, Sakhon Nakhon, Kalasin, Roi Et, Yasothon, 
Srisaket, Burirum, Surin, Nakhon Ratchasima and Ubon Ratchathani province. 
Generally it is scattered in all directions and in small amounts and, therefore, 
it takes time for collecting the raw materials and for transportation. Estimates 
of production by area are shown in Annex VIII, as are the types of trees from 
which the insect is extracted. 

Sticlac supplies are also from Lao, and it is felt that this opportunity could 
facilitate increased cross-border trade and benefit small-scale Lao farmers. 
Lao has the advantage that many of its forest areas are particularly suitable for 
lac cultivation; these have disappeared from much of Thailand. In time Lao 
may develop a competitive advantage in sticlac production, and could justify 
the son of investment which this study currently proposes for nonh-east 
Thailand. 

Presently there are two ways of obtaining raw materials. Either the factory 
buys sticlac through commission agents or from the wholesalers (generally 
appointed from minor forest-products sellers in urban areas). The seedlac 
factory in Isam currently obtains sticlac from a variety of producing 
Changwats, usually by trucks of about 13-tonnes capacity. 

Approximate Location and Site 

Lac cultivation and a factory for processing could be based almost anywhere in 
Isam. The high value-to-weight ratio of sticlac means transportation is not a 
major cost in the value of the final product. Lac cultivation has the advantage 
of improving farmers' incomes, and in encouraging the use of trees rather than 
in deforestation. Land prices and proximity to potential supplies from Lao 
also suggest Isam as being a better bet for investment. Drainage 
considerations would be a factor in minimising environmental damage. 
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Project Engineering 

The plant capacity of a seedlac shop suggested below is based on a raw lac 
supply of 1.200 tonnes. Production would be aimed at 6 tonnes/day, with a 
daily working of one or two shifts for 150 days a year. 

. ----

The plant would need a water supply of not less than 15,000 litres/day, plus a 
pool for water treatment, a power supply and a site of at least half a hectare. 

Investment and capital costs for the seedlac factory are summarised below in 
the financial analysis, and shown in more detail in the technical Annex. 

Sticlac is stored in a seedlac shop in a cool ventilated room. Within four 
months the sticlac must be processed into seedlac. (Any longer than this and 
the lac will be blocked, have a high percentage of insoluble mat:er, and the 
colour will tum darker.) Seedlac is stored on a clean floor, air dried and out 
of sunlight. It may be raked over and put in a container just before it is sold. 

Details regarding the conversion process from sticlac to seedlac, and on to 
shellac and bleached shellac are given in Annex VIII. 

The equipment needed in this process is the following: 

cracking machines 
screening machine 
storage bins 
washing machines 
drying kilns 
boiler and separating blowers 

All of this equipment is available in Thailand. 

There are no unusual or excessive environmental implications over and above 
those of food processing of processing sticlac, providing that drainage of the 
water used in the washing process is constructed properly. All that can be said 
at this stage is that this aspect must be borne in mind when considering 
investment at any particular location in Isam. 
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Manpower and Management 

Based on experience from existing faC!ories. the following personnel would be 
needed: 

1 manager 
5 administrative/clerical staff 

40 labourers 

Project Scheduling 

The construction period for the seedlac factory would be of the order of 
six months, plus a further three months for machinery delivery, installation and 
testing. 

The construction of the factory should only be undertaken after a widespread 
extension effon to encourage the production of a sufficient volume of sticlac 
by small farmers. Demonstration of technology, possible groupings of farmers, 
and agreed pricing, should all be pan of this package. 

Financial Analysis 

The financial analysis which follows is based on the detailed costs provided to 
the Consultant by the Royal Forestry Department, and included in Annex VIII. 
The table below uses this data in the UNIDO format to calculate a rate of 
return and payback period. 

111e investment cost in buildings, infrastructure (including own trees) and 
instruments is Baht 7.8 million. Operating costs total Baht 4.12 per annum, or 
Baht 6.86 per Kilo of seedlac, not including sticlac purchases. It is assumed 
the factory buys 1,200 tonnes of sticlac per year at Bahl 25/Kilo, and turns this 
into seedlac at a rate of 2:1. The base case shown below assumes the factory 
sells all its output at costs plus 10%. 

On this basis the rate of return is estimated at nearly 13%, and the repayment 
period is approximately five years. 

Economic benefits accrue to Thailand in the form of extra supply of seedlac 
for the local furniture industry (offsetting some previous synthetic import~, 
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against which must be set the export earnings foregone oi course), increased 
rural incomes and general increased stability for the lac industry in Isam. 
Benefits also accrue in the form of extra tree usage, and less cutting down of 
forests_ 

Risk and Unce!'t&inty 

The investment is relatively impervious to changes in investment costs; a 
doubling of costs still gives a rate of return of more than 5%. The margin 
obtained for seedlac over raw material costs and operating costs is critical, 
however; a 5% margin renders the investment unprofitable, a 20% margin 
gives a rate of return of nearly 40%. The management of the factory to ensure 
a 2: 1 conversion rate is therefore essential, as is the agreeing of seedlac prices 
with purchasers in advance. 

Environmental risks exist if the factory site is not properly located for drainage 
purposes. 
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Table 1 MEKONG AREA OPPORTIJNITY S1UDIES 

SEEDLAC IN ISARN 

Financial Analysis suml'11aI}' (in year of full production) 

((XX) Bahl) USS (000) 

Investment cost: 7800 312 

Produdion cost: 
Operating costs 35624 1415 
Depreciation 523 21 
Interest 429 17 

Tolal production costs 36576 1463 

Rate of return: 
Saks revenue 37530 1501 
Operating cost 35624 1415 
Depreciation 523 21 

Operating profit 1383 55 
Interest (average 11%) 429 17 

Gross profit pre-tax 954 38 

Corporate tax ( 40%) 382 15 
Net profit 573 22 

Rate of return (%) = 12.8 12.8 

Repayment Period (years) = 5.1 5.1 

:-.;o1cs 10 uble: 

The formal for this economic summary follows 1he U!lt100 guidelines in the pubication 1Df206. 
:? The rate of re1um is calcula1ed as the sum of net profil and interesl divided by total invatment outlay. 
3 The !'Coayment period is cakula1ed as total inva1ment outlay divided by the sum of net profit plus interest plus 

depredation. 

. ----

4 for both Thailand and Lao depreciation and interest are cakulated at 6.7'1(, and 11~ respec1M:ly. 
S All opportunity scudies assume the equity of the sponsor is S0% and borroM:d capital, on which interest is payable, a 

further SO%. 
6 In countries lhe 101al o( corporate taxes ha..e been estimated al 40%. 
7 fachangc rate used USSUJO • Bah12S/Kip70S 
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ANNEX VIII 

POTENTIAL INVESTMENT OPPORTUNITY PACK-VIII 

STICLAC CULTIVATION, LAC PRODUCT 

PROCESSING AND MARKETING 
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This Annex provides technical material referred to, but not included in, the 
opportunity study on seedlac production from sticlac in Isam. 

It begins with a summaiy of the method of lac cultivation in Thailand, details 
the range of products which are produced, describes the method of production, 
provides estimates of factory costs, and concludes with some figures regarding 
production in different areas and exports and imports of lac products in recent 
years. 

Lac Cultivation in 1bailand 

Collecting season: normally there are two broods of lac in a year, that is May -
June and November - December. The lac is, however, cropped only once in a 
year (during September - December) and sold to the manufacturer. 

Host trees of lac insects: there are r large number of trees and shrubs which 
are the hosts of the lac insect. The major lac host tree in Thailand is the rain 
tree (Samania Saman Merr). Other suitable lac host trees are: 

1. Zigyphus Mauretiana Lank 
2. Albizzia Lucida Benth 
3. Combretum quadragulare Kurz 
4. Acacia decurreus Willd 
5. Ficus sp. 

Cultivation, collecting and storage: the lac host trees should be p~ned in 
advance 1 - 2 years before incculation with the brood lac. The brood lac to be 
used for the infection of the new trees should be healthy and non-pest 
infected. The brood lac selected should then be cut into a length of about six 
inches and tied with string at the end of the twig and covered with a straw 
basket. Brood lac ~hould be tied on the tree longitudinally, venically or 
laterally as near as possible to the branch to which the young are to settle. 
This should be left on the trees about one week, then moved to another 
branch. The brood lac should be left on the tree no longer than three weeks, 
to avoid over-infection. The lac insect will complete its generation within six 
months, at which point the lac can be cropped or left on the tree for self 
infection six months more and cropped when it matures. The rotation of the 
trees should be three years. 
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Appropriate methods for collecting lac: lac is cropped from trees both for use 
as brood and for use in industry. The method of collecting is different and 
depends on the purpose. For use as brood, lac should be left on the tree until 
the lac is ready to swarm. It is very harmful to cut the lac before or after it 
matures. Premature cutting of the lac is very harmful because the female 
insects are cut off from their food supply and the female becomes weak. Late 
cutting is also harmful because the young larvae will be lost before the lac is 
cut. The most appropriate method for cutting brood lac is by examination of 
the orange yellow spot area of the female lac cell. With the appearance of 
cracks in the encrustation, the encrustation can be pulled off from the host 
twig with ease. For selling for industrial uses, lack should be cut just a short 
time before swarming is due to occur. 

Precautions to be observed in collection and storage: after lac is cut, it should 
be scraped from the twig as soon as possible by means of knives. To avoid 
blocking, lac should be spread on a clean floor, air dried and away from direct 
sunlight. The lac may be spread in layers about four inches deep to prevent it 
from sticking together when freshly cut. The lac may be raked over once a day 
until it is dry, then raked once in three to four days. If the lac is already 
blocked, it should be broken at once. The blocky lac makes processing 
difficult and the lac also loses chemical and physical properties and the price 
goes down. Lac should be stored in a cool and ventilated room and should be 
fumigated by carbon bi-sulphide against insect attack. Lac can deteriorate in 
storage, particularly in hot areas, and should be sold as soon as possible after 
manufacture. If it needs to be stored, the lac in the container should be 
frequently turned upside down. 

Lac Products and Specifications 

Sticlac is the form in which the lac crop is obtained from trees. The lac 
encrustation is separated from the twigs either by breaking by hand or by 
scraping with a knife. Seedlac is the product obtained by washing crushed 
sticlac with water. Shellac is the product is obtained in the form of flakes by 
stretching the fused resin which has been freed from infusible materials by 
melting it out. Lac is bleached by the use of hypochlorite solution to produce 
bleached lac. It is used in colour!ess polishes and nitrocellulose lacquers. 
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Specifications for these products are as follows: 

Table 1 Seedlac 

Standard Value 
Specification 

Grade A Grade B 

1. Hot alcohol insoluble impurity not more than(%) 3.0 3.0 
2. Ash not more than (%) 1.0 1.0 
3. Water soluble matter not more than(%) 1.0 1.0 
4. Moisture content not more than(%) 2.0 2.0 
5. Bleached ability not more than 125.0 145.0* 
6. Life not less than (minutes) 30.0 25.0 

• ,.> cm 

Shellac 

Specification Standard Value 

1. Hot alcohol insoluble impurity not more than (%) 1.0 
2. Ash not more than(%) 0.5 
3. Water soluble matter not more than(%) 1.0 
4. Moisture content not more than(%) 2.0 
5. Life not less than (minutes) 20.0 
6. Wax not more than (%) 5.5 
7. Rosin none 
8. Copa I none 
9. Flow test not less than (mm) 35.0 

Bleached Shellac 

Standard Value 
Specification 

Regular Refined 

1. Hot alcohol insoluble impurity not more than (%) 1.0 0.2 
2. Ash not more than(%) 1.0 0.5 
3. Water soluble matter not more than(%) 1.0 0.3 
4. Moisture content not more than(%) 5.0 6.0 
5. Wax not more than 5.5 0.2 
6. Rosin none none 
7. Co pal none none 
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Methods of Production 

After scraping lac from the twig, dust and stick should be collected by hand. 
Then the sticlac is twice crushed by the lac crusher. The sticlac is now ready 
for the washing process by washing machine. The washed lac is dried by 
drying machine. Lac can be washed with plain water or soda ash can be added 
to make it clearer. The removal of particles such as dust and small leaves by 
separating blower takes place, leaving seedlac ready for packing. 

Seedlac is converted to shellac by a steaming process. Seedlac is put in a 
sieve, and under the sieve is a tray into which the shellac will pass after 
melting by a steaming process of about 40 - 50 lb/sq.inch of pressure for 1.5 
hours. This material is called shellac. After removing the hot shellac tray 
from the steaming process, the tray is placed in water ancl the shellac is pulled 
off the shellac tray. 'False shellac' can be made by heating shellac over a fire 
(if a yellow colour is needed it is mixed with a yellow arsenic sulphide). The 
molten shellac is transferred through the cooling rollers of the sheeter and 
passed along a belt conveyor to obtain a sheet of shellac. The shellac is dried 
by air heater, broken into small chips and kept in an air conditioned room at a 
temperature of HY' - 2CY'C. For cheaper shellac, sticlac or kiri (residue from 
pure shellac) mixed with seedlac instead of pure seedlac can be used. 

For bleached shellac (the subject of the opportunity study) seedlac should be 
dissolved in a hot solution of soda ash at a temperature of 7CY' - sere and 
boiled for about one hour. After all the lac is dissolved, the lac solution is 
filtered through a nylon cloth in order to remove the impurities and allowed to 
cool. The bleach liquor is added until the lac solution is fairly well bleached. 
The dilute sulphuric acid is slowly added to the solution until neutral. Some 
bleached shellac is in a fine granular size then it is filtered through a muslin 
bag and thoroughly washed in cold water. The precipitated bleached shellac is 
squeezed out, dried and crushed into powder and kept in a cool place. 
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Efficiency of the Process 

In the factory the conversion efficiency of the processing just described is as 
below: 

From sticlac to seedlac: 
From seedlac to shellac: 
From seedlac to bleached shellac: 

100: 50 
100: 80 
100: 90 

Cost of Production 

The following are estimates of costs of production from the beginning of 
cultivation of sticlac on-farm to the transformation into the finished product. 
They are based on data presented by the Royal Forestry Department to the 
Consultant; they have been summarised in the opportunity study and form the 
basis of the financial analysis following the UNIDO format. 

Unit production costs of sticlac (based on a lac host tree, Samania Saman 
Merr., in 1 Rai at about 16 trees per Rai) are estimated as follows. 

PIOP-Vlli 

(i) 2/3 brood lac cost: 

Brood lac is used at 80kilos/Rai. After the inoculation brood lac can 
be sold as sticlac recovering 1/3 brood lac cost. Brood Jae is assumed to 
be 25 Baht/kilo, and therefore 2/3 brood lac cost = 2/3 (80 x 25) = 
1,333 Baht 

ii) Labour cost 

Labour involves selection of brood lac, covering with a basket, tying of 
brood moving brood lac from tree to tree; say 8 men x 3 days x 60 Bahl 
= 1440 Baht/Rai. Weeding twice per year; say 4 men x 4 days x 60 
Baht = 960 Baht/Rai. Cropping; say 8 men x 1 day x 60 Baht = 480 
Baht/Rai. Total Labour cost is thus 2,880 Baht/Rai 
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iii) Yield = 320 kilos/rai 

Therefore unit production costs are: 

If the farmers have to buy rood lac: 
Unit production cost: 
1,333 + 2,880 divided by 320 = 13.16 Baht/kilo 

If the farmers have their own brood lac (either from their own 
farm or from RTG): 
Unit production cost: 
2,880 divided by 320 = 9.00 Bahtfkilo 

Unit production cost of seedlac from sticlac is estimated as follows: 

PIOP-VJII 

Personnel Requirements: 
Seedlac shop: Administration: 1 

Staff: 5 
Workers (temporary): 40 

Investment Cost of Mill Production: 

Seedlac factory (based on raw lac 1,200 metric tonnes) 

Instruments: 
Building and infrastructure: 

Mill capacity 
Production target: 
Daily working shift: 
Yearly working day: 

7 

5,8000,000 Baht 
2,000,000 Baht 

6 metric tonnes/day 
2-3 shifts 
150 days. 

STICl.AC CULTIVATION, I.AC PRODUCTION 
PROCESSING AND MARKETING 

---

j 

I 
I. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1~ 
1 



_......_... 
··-~ .. ---- - - -.-- ~ , ~~-.. -·· 

• . 
I . 

i • 
\ 

- Operating Costs 

I The following production cost is based on seedlac production of about 
600 metric tonnes/year. Normal working is 2 - 3 shifts, depending on 

I 
raw materials supply. The production cost of scedlac is: 

Fuel for boiler , 1 day cost 1,200 Baht 
50 days cost 60,000 Baht 
Total: 61,200 Baht 

I Chemicals 
Sticlac 1,500 kilos use soda ash 5 kilo 

I Soda ash l kilo cost 18.00 Baht 
Chemicals cost 4,000 kilo x Baht = 72,000 Bahl 

- I 10% depreciation cost of instruments = 580,000 Baht 

Interest on raw materials 

I Sticlac cost four months @ 15% per annum 
Sticlac is assumed to be 25 Baht/kilo 

I 
= (1,200,000 x 25 x 0.15/year x 4/12m) = 1,500,000 Baht 

Maintenance cost 

I 
Annual repair required: 400,000 Baht 

' During the operation minor repair: 200,000 Bath 

Total: 600,000- Baht 

~\ I 
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Transportation 

Normally 1 truck contains approximately 13 metric tonnes but 
sometimes the amount is less; therefore the average delivery cost of 10 
metric tonnes per truck. l truck costs 1,500 Baht. Therefore 
transportation cost = 180,000 Baht. 

Labour cost 
Mill (3 shifts) 
30 men x 50 days x 200 Baht/d (0800 - 2200 hours) 
(2 shifts) 
30 men x 50 days x 150 Baht/d 

All purpose 
10 men x 50 days x 100 Baht/d 

Total labour cost: 

Electricity and water 

Miscellaneous 

Total production cost: 

Baht 
300,000 

225,000 

50,000 

675,000 

300,000 

200,000 

4,118,200 

The unit production cost is therefore Baht 4, 118,200 divided by 600,000 kilos 
of seedlac, or 6.86 Baht/kilo. ( fhe cost does not include sticlac and seedlac 
cost) 

Factory Profitability 

An analysis of factory profitability assuming that it buys sticlac from farmers at 
1991 prices and is able to obtain a modest 10% profit on its seedlac sales 
therefore suggests the following: 
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Earnings 

PIOP-VIII 

Sticlac is assumed to be 25 Baht/kilo (average 1991) 
Unit cost of seedlac production: 
2 kilos sticlac + 6.86 Baht = (2 x 25) + 6.86 Baht = 56.86 Baht/kilo 

Factory price of seedlac: 
Unit cost + 10% profit = 56.86 + 5.69 = 6255 Baht/kilo 

The total earning of the factory in one year: 
Seedlac factory: 6255 Baht x 600 tonnes = 
37 53 Million Baht 

Costs 

1. Land Rent 

2. Building etc. maintenance: 
Total initial investment: 
10% depreciation cost 
Maintenance of building 
Incidental costs: 
Total: 

3. Total Production cost: 

4. Raw material cost: 
Sticlac 1,200,000 kilo x 25 Baht 

5. Ma .. agement: 
Salaries 
Manager (I) 
Staff (5) 
Total: 

6. Packaging Materials 

7. Miscellaneous 

TOTAL: 

Baht/year 

200,000 

2,000,000 
200,000 
70,000 

100,000 
2,370,000 

4,118,200 

30,000,000 

96,000 
240,000 
336,000 

300,000 

300,000 

37,624,200 
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Annual Net Profit is therefore: 

Earnings (Baht 37 53 million ) less total costs of Baht 35.62 million or 
Baht 1.91 million. This represents an annual undiscounted payback of 
5.36% per unit of investment. 
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Year 

1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
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Exports and Imports of Lac Products in Recent Years 

The following table summarises Thailand's position with respect to the import 
and export of lac products in the last decade or so. 

Table 2 Exports and Imports of Lac Products 

(Quantities and Values) 

Export Import 

Quantity Value Quantity Value 
(tonnes) (1,000 baht) (tonnes) (1,000 baht) 

7,359 89,884 15 292 

5,526 111,432 7 282 
2,642 8,497 3 247 

6,361 141,363 3 224 

9,423 278,714 10 49 
9,628 479,452 68 258 
6,258 582,090 8 1,523 

8,055 395,112 5 1,668 
7,685 287,184 2 1,075 
3,483 121,616 8 1,353 

$ource: Department of customs 
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Production of Lac in Thailand 

The following table highlights lac production by region in value and volume 
terms. 

Table 3 Estimate of Lac Production in Thailand 

Production (stick lac:) (1,000 kikx) Value 

Year 
North Northeast Tolal Baht/tilo Ta1al (1,000 Baht) 

1979/80 3,800 - 3,800 - -
1980/81 400 400 800 - -
1981/82 3,SOO 400 3,900 - -
1982/83 11.000 1.SOO 12,.500 6.S0-10 103,llS 

1983/84 1.000 300 1,300 24-?7 33,150 

I9St/85 7,000 1,000 8,000 28-80 432,000 

1985/86 14,000 I.SOO lS.SOO IS-JS 348,750 

1986/81 9,000 1,000 10,000 11-17 140,000 

1987/88 4,000 800 4,800 16-lS 98,400 

1988/89 3.SOO l,000 4,SOO 8- 12 45,000 

1989/90 6,SSO 700 7.250 6.SO -9.SO SB,000 

1990/91 S,250 6SO S,900 9-11 59,000 

Source:: Thai Lac Asooclation 
Note: The figures are likely lo be underestimates. as not all lac passes through the bands of the Thai Lac Asoociation. 

PJOP-Vlll 13 ma.Ac CULTIVATION, IAC PRODUCTION 
PROCESSING AND MARKETING 

\ 

• 

,,, ' ' 

~. 



( 

i • 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.. 

·---·...------
A. F. SUTER & Co. LTD . 

LAC 

Even today many people regard LAC as some vague form of lacquer, varnish 
or gu~ which may be synthetic, an abbreviation or perhaps a trade name. 

In fact the word LAC derives from the Sanskrit word LAKH meaning one hun
dred thousand, presumably adopted because of the myriads of insect LACCIFER LACCA toil
ing to secrete the resin: some 150 000 cf them are involved in the production of 
s:..:fficient matter to result in one kilogram of Shellac. LAC is the only known animal 
resin, all others of vegetable origin. LAC is not generally cultivated but is classed 
as a mir.or forestry product and is likely to remain as such. 

LAC is harvested in INDIA (Madhya Pradesh, P.ihar and Orissa in Ute main), 
7:-!AILAND, CHINA and BURMA in this order of importance. Although known for some twenty 
five centuries, importation of LAC into Europe did not occur until about two hundred 
years ago. At the beginning of the nineteenth century CHARLES HATCHETT, an Englishman 
making an analysis which compores very favourably with that of the present day, states 
the chemical com~ositicn of Shellac to be as follows: 

fi~SIN 

WAX 
GLUT~ri 

IMPURITIES 
COLOUR:NG EXTRACT 

90.90% 
4.00 
2.80 
1.80 
0.50 

These propor~ions nat~rally vary somewhat according tv the different species of host 
tree, st:air. cf insect, climate and geographical location but the basic resinous char
acter needs :;o f:..:rt!i.er er.opha:.;is. From the vie·,;point of pure chemistry the exact consti
t~tion of LAC resin h~s not yet been fully elucidated but at present it is thought to 
be a mixture of t~e interaction products (lactones,lactides,intra-esters and ethers) of 
a m.;r:::Jer o: polyh~·droxy-polyca!"bcxylic resin acids both aliphatic and aromatic, amongst 
·..:h::.c!-. /..L:SuR:<:7:C, EU7C!..!C, KERROLIC anc! SHE!..LOL!C have been identified and na.-.:ied. These 
co~~ounds r::ay derive from a sir.gle chemical entity or may be a solid solution one with 
anot!':cr before separation: the former appears the more likely in view of the relatively 
cons:stent behaviour and uniform analysis of LAC resin. 

LAC Wax has a somewhat obscure role in t!i.e process of resinosis but evidenc 
suggests tha':: it ac-.:s as th<i.t which may be best described as an anti-constipant assist
i~g t~~ insec~ in i';;s s~creto~J c~forts. Dcs?itc the s~all quanLity available, LAC wax 
constitutes a val:..:ablc by-product; it cor.sis-;z mai:"'.ly of straight-chain alcohols and 
.z:sters, t!':c ;;;::<ture t.e:.:;g fractionatec by ethyl alcoh.'.ll. In the pure form the c~lour 
ranges fror.i dar!': b:-01-::-. to straw accorjing tc the met!-.od of separation. In co::iparison 
w::.th the nat~~al waxes in ind~strial use today, the h.elting point, gloss and hardness 
~alues fal: only sliGhtly below those of Carnauba wax. Conventional solvents ::iay be 
e;;;plcyed bu<;; emulsification is not easily achieved. 

LhC ?RODUC7ION is cyclic and cc~~enccs with the insect itself feeding 
par~s~:ically up~n the sap o~ very young and tender ~hoots of some sixty different spe
cies of tree, some of ~hich arc modified for the pu:-~ose by judicious pruning and 
lopping. ln India the princip~l t:-ccs arc SUTEA, CAJANUS, FICUS, SCHLEICHERA,:<YLOPYRtt 
and z:zy~~US. A~'::er digestion cf the sap and subsequent ~etabolism, some part is exuded 
through dorsally s~tuated duc:s eventually to form an outer crust or 'shell' for pro
tection agains~ heat, exce::;s~~e moistu:-c and predators. Hardening of the resin takes 
plocc i~~cdiatcly upon con~ac~ with air, secretion continuing till all the icsects are 
er.closed i:-: separate cells wr.ici1 fir.ally f1..:se toget!i.er forming a cylinder co::ipletely 
encasing the younc shoot: the insects then p:-opaGate in these cells, fertilisation by 
the \1inele::;::; male taking place throu&h pores in the cell surface at an aver<>ge rate of 
twenty five hund:-ed per diem for two days only, death ensuing. Eventually the female 
within the cell produces a tl1ou::;and or more crubs and dies, whereupon her orphaned 
family feed on her body till ::;warminc time when they seek fresh quarters upon some new· 
shoot which will have s~rune 1..:p during the incubation period: thus begins a new cycle 
and so on ad infinitum, there beinc u::;ually two c:-ops per annum from a~y one particular 
host-tree. In order to prczcrve trees from totol destruction, 'live' shoots are cut fron 
already infected tre·- ~nd t~od tp v1rc1n plan~s in othcr,parts of an orchard. Thcs~ 
cutt1nGG arp kno~n,as 'broct:ac'. 
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A. F. SUTER 8: Co. LTD. 

LAC ( Continued) 

The matter left behir.d by the insects is cut from the trees by the culti
vator, sold as such and is known as STICKLAC. Alternatively it may be crushed, separated 
from twigs and other impurities, washed free from much of the natural red dyes, sieved, 
dried and sold as SEEDLAC. This lacmatter was previously processed into SHELLAC by heat
ing in a long muslin sleeve before an open hearth: one end of the sleeve was pegged so 
that rotation of the free end caused the melting resin within to undergo a crude form 
of filtration through the material of the sleeve whence it was scraped and either allow
ed to cool and harden into discs of some two to three inches diameter known as BUTTONLA<; 
or stretched into wafer-thin sheets. which after cooling were broken intQ small flakes. 
well-known in industry as SHELLAC. Nowadays. most Seedlac is refined in factories either 
by thermal or solvent processes. Further modification may be carried out such as bleach
ing, .:ewaxing, decolourisation, esterification, hydrolysis, partial conversion into hard 
LAC resin, blending with synthetics and/or other natural resins, likewise with synthetic 
and/or natural waxes. 

PROPERTIES of LAC determining its wide industrial use may be summarised as 
follows: Ha~dness coupled with a measure of elas~icity: high mechanical strength 
and abrasion resistance: good adhesion and bonding: solubility in alcchols and aqueous . 
alkalis giving ~niform films possessing high gloss: general insol~bility in hydrocarbons: 
high mould fidelity and good filler tolerance coupled with low coefficients of :::~trac

tion, expansion and thermal conductivity: excellent anti-tracking properties wi •.. low 
dielectric constant and high dielectric strength: thermoplastic and partial thermosettin1 
propensities. 
The physical properties of LAC resin d~pend upon the relative proportions of t~o frac
tions, namely HARD LAC RESIN (HLR) and SOFT LAC RESIN (SLR). The former has most of the 
desirable characteristics. Obviously then, the whole LAC may be improved by either re
w.oving the SLR fraction or converting at least part of it into HLR, simultaneously 
eliminating impurities, wax and colouring matter (water- and alcohol-soluble dyes) by 
sedimentation, filtration and =hemical reduction respectively. This process has been 
performed and the improvement in the product is marked to a greater or lesser degree 
depending upon the method of application of the resultant HLn. It will readily be seen 
that this co~bination of qualities in one substance is truly remarkable, explaining the 
ef!"or-:::: ever :::~:-.:: years, altei t so far not totally successful. to produce a synthetic 
Shellac: incidentally the r~sults of this ~ork, both positive and negative, have led to 
the founding cf the ~odern synthatic resin and plastics industries . 

APPLICATIONS of LAC, in consequence of these properties, are literally 
legion: thus LAC resin is to be found in one form or another in the following industries: 
Electrical, paint and varnish notably the basic resin !"or french polishing, lacquer and 
distemper, conservation, restoration, furniture, metal, foil and paper, leather, 
flooring, decorating, ~oulding, hatting and textile dressing, abrasive wheels and cloth, 
brake linings, rubber hardening, foundry work and pattern making, pyrotechnics and 
explosives, munitions, scientific instruments, laboratory work, electric lamp capping, 
sealants and adhesives for glass, metal and wood etc .• knotting, sealing-wax, photography 
and dry-mounti~g. ~hotcprinted circuitry and cold-top enamels,pharmaceutical and toilet 
preparations, pil: _ 1t:ng, petroleum fuel tank protection and gaskets, pottery and toy 
manufacture, denta· ~~~ineering, confe~tion~ry coatings, coffee bean burnish, fruit and 
vegetable cooti~gs, ballet-shoe stiffening, lapidary and glass mountings and many more 
present lnd future uses to be developed by further research and ~tudy. 

Thus the versatility of LAC, not far behind that of rubber, demonstrates 
that even in this man-111ade matedals, natural product& undoubtedly continue to have 
their place. 
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A. F. SUTER & CO. LTD. 

SWAN WHARF. 60 DACE ROAD. BOW. LONDON E3 2NQ 

1elcpl:o::c. 81 98' 8il8 
Telephone: 081-986 8218 

Telex: 919056 SUTERS G 
Fax: 081-985 0747 

Est. 1906 

NATURAL PRODUCTS 

SHELLACS AQUEOUS ALKALI & SPIRIT SOLUBLE 

Swanlac Bleached Lacs 

Oewaxed (Transparent) 

V\1axy (White) 

Extra Waxy 

BS 1284:1960 

BS 1284:1960 

Shellacs, Machine and Native Made 

Dewaxed and Decolourised 

Orange and Lemon 

Button 

Gamet 

Seedlac & Sticklac 

Lac Dye 

RESINS 
Accroides or Yacca 

Benzcin 

Copals Spirit Manilla 

Damars 

Kauri 

Mastic 

Rosins 

Sandarac 

RESINS 
Dragon's Blood 

Gamboge 

Myrrh 

OICbanum (Frankincense) 

OLEO RESINS 
Elemi 

Venice Turps Sub. 

These NATURAL MATERIALS have the following applications: -

ABRASIVES FOOD DRINK & CONFECTIONERY 

ADHESIVES BINDERS & CEMENTS FRENCH POLISH 

AGRICULTURE & FERTILIZER~ GLASSWARE MIRRORS & OPTICS 

ART CONSERVATION & RESTORATION GLASS REINFORCED PLAST!C~ 

AUTOMOTIVE HATTING 

BRUSHES INKS & OVERPRINT VARNISHES 

CERAl'llCS LABORATORY & MICROSCOPY 

CHEMICAL SYNTHESIS LEATHER & SHOE FINISHES 

CONSTRUCTION WBRICATION 

CO~ETICS PUIFUME & INCENSE MOULDING 

DENTAL MEDtCAL & VETERINARY MUNITIONS A f'.>RONANCE 

Ol'ES STAINS & COLOURS NAVAL STORES 

EDUCATIONAL on. EXPLORATION 

ELECTRICAL & ELECTRONIC PAINTS VARNISHES & LACQUERS 

FLOOR FINISHES fl-APER COATING 

WAXES 
Beeswax 

Bleached lacvr.tX 

Candelilla 

Camauba 

Ceresine & Ozokerite 

Earth 

japan 

Microcrystalline 

Montan 

Ouricoury 

Paraffin 

Synthetic Spermaceti 

GUMS 
Acacia or Arabic 

Ghatti 

Guar 

Karaya 

locust Bean 

Tragacanth 

Xarthan 

PENCILS 
PHARl'IACEUTICALS 
PHOfOGRAPHY & REPROG: .APHY 

PLASTICS 
POLISHES 
PROOflNG & SEALING 
PY~ECHNICS CANDLES & MATCHES 

RU88ER 
SOAP & FATS 
ST~.TIONERY & SE'-l.ING WAX 
TEXTILES 
TOBACCO 
VEGETABLE & FRUIT PRESERVATION 
WOOD FINISHES & TREATMENT 

" 
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As well as being financially profitable (on the base annual full development 
costs, a rate of return of 17% is suggested), economic benefits acaue in the 
form of income-earning opportunities for a relatively large number of farmers 
(several hundred), jobs at the sugar mill (around 100) and impon substitution. 

Risk and Uncertainty 

As regards sources of risk, the potential for success of the investment will 
depend on smallholder farmers being recruited at an early stage and a 
programme developed for the progressive expansion of cane planting in the 
Savannakhet district. This will require adequate funds for land clearing and 
preparation, a guaranteed price to farmers which will show an adequate return 
for effort, the development of suitable varieties of sugar cane and the 
recruitment of a skilled and enthusiastic team of extension workers to be 
attached to the enterprise. 

A rise in operating costs by 20% due to problems of supply quantity or 
management failure would cause the rate of return to fall to less than 13%, 
and a fall in the wholesale price of sugar by 20% would cause the rate to drop 
to just over 11 %; it therefore seems that, if management problems can be 
overcome, the opponunity has a good chance of success. 

The recruitment of an experienced expatriate for the first year's operation of 
the enterprise and a farming/agronomic expen during the initiation phase of 
establishing cane both on the enterprise plantation and among local farmers 
would also be essential. 

The provision of adequate finances to suppon the factory operations during 
the early years until a profitable level of operation is achieved is vital, as 
demonstrated by the Pak Sap experience. 

PIOP-VI 7 SUGARATSAVANNAKHET 
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