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I. INTRODUCTION 

The Workshop on Co-operation among Developing Countires in the Field 
of Cement. Lime and Related Industries (Bangkok. Thailand. 23 - 27 February 1987) 
was organized by the United Nations Industrial Developaent Organization (UNIOO) 
and the Thailand Institute of Scientific and Technological Research (TISTR) 
in co-operation vi.th the Department of Technical and Economic Co-operation (DTEC) 
and the Thailand Fellowship of Cement Manufa.:.turers (TFCM). 

With the overall objective to promote a balanced development of cement. 
lime and related industries in the develo~Lg countries through strengthening 
of co-operation among theaselves in this area, the workshop concentrated ~n 
three 11ajor aspects: 

to review appropriate technologies for .-J.ie de~elopment of cement, lime 
and related industries through co-operal:ion among the developing 
countries; 

to review and exchange experience and information on the progress made 
in the development of small-scale cement industries, the planning and 
the development of lime industries, the production techniques and 
performance of rice-husk asn cements, the Sllall-scale clay bricks and 
roofing tiles production as well as the role of building codes and 
standard spec~.f ications for development. and 

to elaborate concrete progra1m1es and projects on co-operation a.,ng 
the participating developing countries in the above specific areas. 

The workshop was attended by participancs from Bhutan, Botswana, China, 
Ezypt, Ethi?pia, India, Indonesia, Japan, Jordan, Nepal, Pakistan, Papua 
I-!ew Guinea, Sri Lanka, 'lbailand and Turkey (se~ Annex I - List of Participants). 

II. ORGANIZATION OP THE MEETING 

Tb.e lllelSlbers of the workshop elected the following officers: 

Ch.u.rman: Dr. Smith Kampempool (Tb.ailand) 

Vice-chairman: Mr. Prato~o Soemitro (Indonesia) 

Rapporteur~: Mr. Yavuz Bayar (turkey) 

Mr. Haahmat Qureshi (Pakistan) 

The ag~nda of the workshop ia attached as Annex II. 

the list of documents presented at the workshop by the host country, 
the participants and UNIDO, is attached as Annex III. 
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III. SUMMARY OF PRESENTATIONS AND DISCUSSIONS 

1. Opening Session 

In his introductory report. the Governor of TISTR cxp1.·essed his 
appreciation for the support received by the co-sponsoring organizations 
DTEC and TFCK in organising this ¥Orltshop. He then outlined the background 
and objectives of the workshop. eaphasizing the need for developing sound 
building -terials industries in developing and least developed countries. 
Since the development of these indcstries was handicapped by 111a11y factors. 
international support and co-operation with other developing countries 
offered the appropriate frame for such development. 'lbe workshop would 
therefore concentrate on strengthening co-operation by reviewing appropriate 
technologies, on exchanging experiences and information and on elaborating 
concrete programme 'i4d projects for co-operation aa>ng the participating 
developing countries. Benefiting froa experiences in established cement 
industries vwld help to diversify into lime and related industriea and 
open up possibilities for down-streaa development of lime-baeed industries. 
He finally reaffirmed the hope that the workshop would result in close co
operation and concrete agreements. 

'lbe workshop was the:· officially opened by H.E. Dr. Bhichit Battalwl. 
Deputy Minister of Science, Technology and Energy of the Royal 'l'hai 
Government. He emphasized the importance of building materials industries 
and the cmcial. role of cement, lime and related industries in the 
construction industries. Re fully supported the workshop's focus and 
objectives and expressed the hope that the workshop would not only encOCJrage 
co-operation in the field of cement, lime and related industries, but also 
increase the awareness of the need to eU•iaate policical and technical 
obstacles in other building macerials; industries. Expressing hi.a 
appreciatic.n for the concinued intei:, .t of UNIDO, DTEC, TFCM and nsn in 
strengthening co-operacion among the developing countries. he declared the 
workshop open. 

the delegate from UNIDO, represencing the prograllllle of economic and 
technical co-operation among developing countries, thanked the Royal 'lbai 
Government aa well as DtEC, TFCM and TlSTR for hosting and sponsoring the 
vorkahop. She underlined the need for developing sound buildiug material 
industries aa one of the pre-conditions for promoting employment and sucial 
welfare in the developing countries. Aware of the neeJ for international 
support. UNIDO promoted improved capacity utilization of ~i•ting 
inatallations, the establishment of new indu~tries, and the training of 
techniciBl'.s and .,ther personnel. Traditional technic.al assistance 
activities coulG be expanded by identifying additional technical resources 
in other developing countries. She underlined the importance of the 
vorkabop's objectives and e.xpressad the hope that the deliberations would 
lead to concrete recommend3tiona and agreements on fut~re programmes ~nd 
projects. UHIDO also had recently provided increased support to ind~strial 
development throu&h trust fund arrangements, of which soaw. of the moat 
auccesaful ones concerned the establishment and operation of cement plants. 
A cement training programme under tnast fund arrangements was scheduled 
in 1987. It wa1 hoped that this ~ype of aas!3tance could b~ incorporated 
into some of the agreements expected from the workshop. She f inall~ under
lined the five guiding principles consid~red by UNIDO as essential pre
nquiaites for successful economic and technical co-operation among 
developing countries: solidarity and 1111Jtual assistance, equality and 
aaatual benefit, r.tres• on ~ractical result•, diversity in forms of co
operation and orientation towards concrete action and project•· 
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2. UNIDO activities for the developmen.t of construction and building 
materials industries 

the UNIDO representative emphasized that UNiDO is a non-prof it making 
organization established by governments to support the industria1 develop
aent in developing countries. With the help of experts and coapanies, UNIDO 
is in fact functioning like a very large engineering consulting company. 

Besides direct technical assistance to the development of industry, UNIDO 
also organizes supporting activities to discuss ways and means for pra.>ting 
industry. UNIIX> activities are normally described in project documents. It 
was also explained how a project was developed through project fonulation 
and implementation and how follow-up activities could lead to continued 
UNIDO engage11e:1t. 

Among the subjects dealt with in UNIDO projects, tl'le following typical 
activities were 11e11tioned: trouble shooting, feasibility scudies, resource 
verification, rehabilitation, capacity utilization, performance monitoring 
and training. 

It vaa further explained how some industria1 projects could run into 
a vicious circle of deteriorating perf orunce with increasing need for 
loans, resulting in the closing of a plant, sometimes only caused by weak 
performance monitoring. On t~.: .,c.~er side, a virtuous circle of progress 
and development can be promoted with perf orunce control and monitoring and 
a veil-developed capacity utilization. UNIDO plays a very active role in 
supporting industrial development in developing countries for which funding 
is mobilized from a variety of sources such as UNDP/IPF, UNIDO/UNmF and 
UNIDO Trust Funds (third party or self-fioancing schemes). 

3. UKIDO-TCDC activities in the developing countries 

'Ibe UNIDO representative explained the concept of TCDC and the criteria 
distinguishing this progr811De froa "traditional" forms of technical. co
operation, and stressed the importance of the five guiding principles, as 
already outli.'led above. UNIDO' s TCDC activities cc;:i be grouped into two 
major prograaae elements: 

(a) 'Ibe development of projects for industrial co-operation among 
developing countries, consisting of the following specific activities: 

Solidarity Ministerial Meetings for co-operation among developing 
countries, with the objective to assist in implementing industrial. 
development projects in specific least developed countries through 
co-operation by the more advanced .uaong the developing countries; 

- Round-Table Ministerial and High-Level Meetings for prOlllOting the 
co-operation in specific industrial sub-sectors on the basis of 
equality and autual benefit; 

- Technical workshops, seminars, advisory services, study tours, 
training and other joint industrial programmes, carried out on the 
basis of either requests from Govemments or initiatives by the UNIDO 
Secretariat. 
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(b) The identification of nev forms and new institutional machinery for 
inciustrial co-operation, consisting at present of two major 
progra1111es: 

- the prOllOtion of enterprise-to-enterprise co-operation among 
developing countries, and 

- the establislcllent of 111.1ltinational production enterprises in 
developing countries. 

UNIDO's criteria and res011rces for the implementation of E~1>C/TCDC 
projects were also explainee. 

Finally, it was pointed out that priority areas for ECDC/TCDC in the 
field of industry, and in particular in the cement and lime industry, were: 
development and transfer of technology, training of personnel, management 
and consultancy, and comprehensive industrial co-operation, covering all 
arrangements for the joint development of new or existing industrial 
projects. 

'lb.a UNIDO representative then proceeded to explain the scope and 
advantages of self-financed trust fund schemes for direct technical and 
managerial sup'9ort to industrial plants for increased capacity utilization, 
performance im?rovement and revitalization of existing industries. 

4. TISTR - Study of the lime industry in selected developing countries 

The TISTR repres~ntative emphasized t~at - sponsored by UNIDO - he himself 
had visited India and Indonesia with the Director of TISTR's Buidling 
Technology Department, in order to study the lime industries in these two 
countries and also to compare them with the one in Thailand. Unforcunately, 
the team had been unable to visit a lime factory with vertical abaft kilns 
in India due to restrictions imposed by the enteprise. Rowever, a visit 
could be arranged to a small village where a 4 m -capacity lime kiln was 
located. It was further learned that several vertical shaft kilns, with 
capacities of 5, 10 and 15 tons/day of lime, designed by tee Central 
Building Research Institute (CBIU) in Roorkee, had been well commercialized 
in many parts of the country. 

In Indonesia, the team visLted lime factories in 3 different locations 
near Bandung, with co-operative arrangementJJ made by the Institute of Human 
Settlement. Each factory utilized different kinds of fuel, i.e. wood, 
natu:al gas and waste oi.l. It was found that the kilns utilizing natural 
gas could produce quicklime and slaked lime ar. lowest costa. 

In 'lbailand, lime kilns are manually operated, utilizing wood and 
lignite as fuel. Most of the lime factories are located in Saraburi and 
Ratchaburi where limestone deposit• are available in abundance. Further
more, in resort areas like Chonburi, coral can be used as raw material for 
lime production. the lime factory in Saraburi oells quicklime at a price 
of US$ 50/ton, which is almost equivalent to the price of cement. Quick
lime i.s u.ed mostly for ~aper industry, as well as ster?l and sugar industry 
(ratio 6:1:1). A 65-ton-capacity lime kiln requires a capital investment 
r>f US$ 10,000. 

In com~arison to india and Thailand, the traditional lime kilnr in 
Indonesi.a appear to prov14e the b~st output performance. 
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5. CHINA - 'lbe present situation and prospects of mini-cement plants 
in Cliina 

In China, a cement plant with an annual capacity of less than 
200,aoo tons is considered a mini-cement plant. niere are about 5,000 mini
ceaent plants in China with a total production capacity of approximately 
130 million tons/year (80% of the country's total production). 4 different 
types of mini-cement plants are in operation: 

l. Primitive shaft kilns - the annual capacity varies from several thousand 
tons to 30,000 tons. Illere are about 3,800 mini-cement plants of this 
type operated in China~ with a total annual production of approximately 
60 million tons. 

2. Mechanical shaft kilns - the annual capacity range3 from 30,000 to 
200,000 tons; 1,200 mini-cemen: plants of this type have been put into 
operation, with a total annual production of approximately 60 million tons. 

3. Small rotary kilns (dry process without preheater) - the capacity of this. 
type of mini-cement plant ranges from 50,000 to l00,000 tons/year. 'nlere 
are 150 - 200 plants of this type operated in China, with a total annual 
production of approximately 10 million tons. 

4. Small rotary kilns with shaft preheater or cyclone preheater or precalciner -
operating with 3 different capacities, i.e. 170, 400 and 700 tona/day. 

It is planned that the second and fourth type of kilns will cont:illuously 
be developed and installed and assume a major part (over 80%) of the country's 
total mini-cement production within the next 5-year-plan ll99l - 19~~). 

The delegate from China then recommended 4 types of mini-cement plant111 
for the choice by the participants: 

l. Mechanical shaft kiln: capacity 100 - 150 tons/day; clinker specific 
heat consumption 1,000 kCctl/kg; cement pover·consumption 95 - 100 kWh/t; 
invutment costs US$ 2 million (including mechanical and electrical 
equipment, instrumentation and automation devices). 

2. Small rotary idln with shaft prehec:.ter: capacity 170 tone/day;· clinker 
heat consumption 900 - 1,000 kCal/kg; cement power consumption 
110 - 120 kWh/t; investment costs US$ Z.~ :Dillion. 

3. Rotary kiln 'with suspension preheater or precalciner: capacity 400 tons/day; 
clinker heat consumption 99 kCal/kg; cement power consumption 120- 130 kWh/t; 
invest•ent costs US$ 6 million. 

4. Rotary kiln with precalcinet': capacity 700 tons/day; clinker heat con
sumption 900 kCal/kg; cement power consumption 120 - 130 kWh/t; invest
ment costs US$ 10 million. 

It wa• emphasized th~t the investment figures vere rough e•timates for 
referanca only. 

'lbe delegate from China informed the audien,;e that his country waa ready 
to transfer experiences and technologia• to other developing countries in the 
field of small-1cale cement plants, including the supply of complete cement
plants on turn-key basia. It is China's intent to promote techn1':.~l co
operation among c!eveloping countri .. on the basia of mutllal benef:f.t. 
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6. Small-scale burut clay cricks and roofing tiles production in 
Thailand (Cltulalongkorn University, Thailand) 

Since more than 1000 years, burnt clay bricks and roofing tiles have 
been produced in Thailand at cottage and SllliLll-scale level. At present, 
approximately 32S manufacturing units, employing a workforce of about 
7,000, produce 300 lllillion pieces annually (5 pieces/inhabitant/year). 
ColmOn bricks are produced at sma11-scale level, hollow bricks and facing 
bricks at mediua-scale level. 

Small-scale manufacturing units use old technologies, only 10 - 18 per 
cent dispose of IK>deru forming •chines. Technology is not advanced, 
particularly in the drying process. In the firing process, most factories 
use field kiln-s, updraft kilns and Taiwan kilns. Thus, the required. 
manufacturing period for manually prepared clay and handmould products 
is 3 weeks, with a semi-llechanized process 2 weeks. 

Rav materials are sufficiently available (plastic clay, mi.ld clay, 
calcerous clay, ball cla , sand and basic glazing materials)· Fuel is 
obtained from rice husks, wood, oil and natural gas. 

A.a.though the prices for local bricks and roofing tiles, compared to 
cement, are rel.atively high, the demand of the local product is sufficient 
to absorb almost fully the production. Furthermore, as resource-based. and 
labour intensive industry, the S1118.ll-scale bricks and roofing tiles pro
duction is given priority and support by the Royal Thai Government. Support 
services are provided by institutions such as the University and by 
ministerial departments. 

Problems faced by small-scale clay bricks and roofing tiles production 
units include limited expansion possibilities because of financial constraints, 
deep-rooted technical problems and lack of quality control, undeveloped and 
uneconomic drying processes, inefficient firing processes and kilns. In 
view of these :industries' good potential, a long-term strategy should be 
f oruulated to provide assistance in relation to production technologit:a, 
market development and development of manpower sources. 

7. Lightweight building material• from indigenous resources 
(Dr. Naomichi Hara, ~apan) 

The presentation concerned co-operative research projects on building 
materials development among GIRIK (Government Industrial Research Institute, 
Kyushu, J~pan) and ASE.AN countries. GIRIK has been involved in co-operative 
research projects on building materials development in co-operation with 
Indonesia, Malaysia and Thailand. Two projects are still in progress in 
Malaysia and Indonesia respectively. Most of the projects are related to 
lightweight building materials developme!lt on the basis of effective use 
of indigenou• resources. The presentation outlined the background and 
characteristics of research on building materials development at GIRIK and 
reviewed the prog~ess and achievements of each co-operative project. 
Particularly, the utilization of rice husk a.h for lightweight buildi".g 
materia~.s was detailed along with its future viability and prospects. 

The subject of each co-operative project and the counteii>art 
institutes are as follows: 

l. Quality irJProvement of trass-lime blocks by application of steam 
~u~ing and carbonation process (1974-76), with the Directorate of 
Building Research, Indonesia; 



- 7 -

2. Manufacture of bloated-trass as lightweighc filler for building 
materials (1977-79), with the Directorate of Euilding Research, Indonesia; 

3. Utilization of rice-husk ash fer lightweight building materials 
(1980-S2), with the Standards and Industrial Research Institute, Malaysia; 

4. Utilization of agro-wastes for building materials ( 1983-85) , with the 
Thailand Institute of Scientific and Technological Research; 

5. Development of unburnt soil-based building materials (1985-87), with 
the Institute of Human Settlements, Indonesia; 

6. Japan-Indonesia technical co-operation project for the development of 
building materials (pulp cement boards and lightweight aggregates) 
(1978-83), with the Directorate of Building Research and the Institute 
for Research and Development of Cellulose Industry, Indonesia; 

7. Research and development co-operation on manufacturi:·.6 of lightweight 
building materials from rice-husk ash (1985-89), with the Standards and 
Industrial Research Ins~itute of Malaysia. 

It should be noted that the years in parenthe;:;l!S are based on the 
Japanese fiscal year, which begins in April and ends in March of the following 
year. 

8. Summaries of country monographs 

a) BHUTAN 

Till 1979, Bhutan, like other developing countries, imported cement at 
the rate of 80,000 tons/year, although the country possesses rich mineral 
resources, especially limestone. 

The first dry-process cement plant (capacity 300 tons/day) was 
coaaissioned in mid-1979 at Penden. Production started in February 1980 
with 250 tons/day. 'nlus, Bhutan could produce enough cement to cover its 
requirements. After further exploitation of limestone reserves, two units 
of vertical shaft kilns of 50 tons/day were added to the existing plant. 
At present, the daily production amounts to 100 per cent against the 
installed capacity, whereby 50 - 60% of the cement production are exported 
to neighbouring count=ies. 

'nle limestone reserves are scattered throughout the country, rend~ring 
the establishment of larger plants difficult because of its mountainous 
nature. In 1986, one more unit of vertical shaft kilns of 30 tona/day was 
started at Samchi, located 60 km from the Penden Cement Plant. After 
discovery of another large reserve of limestone at Dungsum in the southeast 
of the country, the Royal Government decided to establish another cement 
plant of 1,200 tons/day. 'nle necessary infrastructure is presently under 
con.truction and the plant is expected to be commissioned by 1990. 

A calcium carbide factory is also planned to be established near 
Phuntsholing and the rejected limestone from this factory will be utilized 
for the cement plant in Penden. 

Lima industry is still at. infant stage. Twc lime :-~ilns of 2.5 m diamter 
and 5.5 m height were established in 1982 with a production of 5 tons/day, using 
traditional methods. Due to shortage of fuel, a.a. coal, these units produce 
only 1.5 to 2 tons/day at present. 
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b) BOTSWANA 

Botswana. being almst entirely dependent on :imports for its in
dustrially produced buiding materials. has since the 1970' s tried to 
locate new materials suitable to be used to establish locally based in
dustries in the field of cement. lime and related materials. 

The consumption of ceEent and lime in Botswana since 1981 has 
ranged between 140 - 173.000 tons and 5.000 to 7.600 tons respectively, 
entirely provided by imports. 'Ihe local production - 4 tons/day by 
2 saall lime kilns - is not of significant economic magnitude. 11lese 
2 sull lime kilns are located in remote areas (Moshaneng and Mmadinare) 
and represent pilot projects. At Koshaneng porUand cement. fly ash and 
brick rejects are used to produce a pozzolanic type of blended cement. 
at a daily capacity of 120 - 150 bags of 40 kg each. 

The Geological Survey Departaent is currently engaged in exploring 
the availability of llineral raw material resources, which could be a basis for 
the establisbaent of ceaent, lime and related aineral industries. Drilling/ 
coring prograaies, industrial llineral reviewSJ and general geological field 
mapping are presently being undertaken. 

Several carbonate depo;;ists in the form of limestones. calcides, dolomites. 
marble. exist in Botswana, but so far none have been identified at sufficient 
quantity or quality. Those suitable for the production of lime have so far 
not been developed. 

Other related industrial mineral deposits occur in reasonable quantities. 
but need to be developed, a.a. clay/mdstone and brickearth deposits, even 
suitable for the production of pottery and roofing tiles. Should these not be 
developed to provide for the aluminous and silicious components necessary 
for a cement production plant, fly or coal ash could be used, which are 
suft:iciently available. Gypscm exists in economically viable quantities, 
but would have to be developed for mining first. Large reserves of 
bituminous coals, vbich are currently mined for local consumption. could 
provide the necessary fuel. 

The biggest problem&hindering the establishment of industry in 
Botswaua are caused by ignorance and lack of funds. Although there are 
Government assistance schemes to provide for start~~ capital. the pre
requisite conditions are difficult to meet and ignorance and poor 
organizational knowledge usually abort initiatives already at the con
ception stages. 

Should cement in~stries be established in Botswana, the required 
technical skills and infrastructural mouaaures could be acquired through 
co-operation with developing countries (TCDC), where such expertise is 
already available. 

c) CHINA -
In 1985, 140 million tons of cemen~ •ere produced, representing an 

increase of 13.8% over 1984. 

'the development of cement industry in China was somewhat different 
than in other countries. Since China b a developing country coverins a 
vast territory, transport facilitie• are lar~ely insufficient, but cement 
is badly needed in rural areas for agricultural uses, for local industries 
and for construction activities. Locally managed mini-cement plants have 
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therefore been developed rapidly. their production r~ched 100 ail.lion tons 
in 1985 (a0out 80% of total produc<;ion). Howe7er. the large and medium-scale 
cement plants are still the backbone of the Chinese cement industry. In 
1985. China disposed of around 60 large and aediwa-sized cement plants and 
more than 5000 mini-cement plants. 

At present. the Chinese cement industry faces the following problems: 

1. Unbalanced supply and demand, vith a shortage of cement supply of 
about 4 million tons per year; 

2. B.igh energy consuaption: lbe average heat consuaption in· 1arge- and 
mecliua-scale cement plants is a~out 6.000 kJ/kg (l.435 kCal/kg clinker). 
the reason being that 60% of these plants are wet procesa plants. lbere 
are also about 100 sllall-sized dry rotary kilns without preheater in 
mini-cement plants. with an aTerage heat consumption of 7.500 kJ/kg 
(1,800 kCal/kg clinker); 

3. Unreasonable stmcture of cement varieties: 54.21% of the total pro
duction concern ordinary portlancl cement (with adaixturea less than 15%) 
and pure portland cement (no adwd.xtures), 38.4% concern blast fur:iace 
portland cement. 3ince mini-cement plants produce slag cemen~ in order 
to match the high free-lime content in the clinker, the production of 
blast furnace portland cement in large- and medi.wa-scale cea.imt plants 
had to be reduced,, while the production of ordinary and pure pordand 
cement as well as high-strength and rapic!-hardening cement had to be 
increased to meet the requirements of high-strength concrete and special 
engineering projects; 

4. Seri~s.dust pollution: In 1971, investigations in49 large-and medium-scale 
cement plants revealed that the amount of dust em.i tted equals about 10% 
of the cement produced. Until 1981. the dust emi. • .:-ion was reduced by 
50% through installation of electrostatic precipitators and big filters. 
but amounts still to approx. 1.35 million tons anmsally. Mills, 
compressors, blowers, etc. cause noise pollution. Toxic emissions, such 
as CO, S02, Nox from cement kilns, are still not being effectively 
controlled; 

5. Obsolete equipment: Some existing cement plants are too old and in
efficient. Obsolete equipment should be renewed and instrumentation of 
existing plants should be upgraded. 

'nle policy for developing Chinese cement industry in coming years will 
focus on the following priorities: conservation of energy, adoption of 
advanced technol"gy, and upgrading of the technical level. 

In addition to four complete cement plants which were imported from 
abroad, a cement plant with 2,000 tons/day capacity, using a precalcining 
process designed in China, will be commissioned in 1987. Several other 
projects are planned to use this process, which will also be introduced for 
modemizing existing plants. Wet proceH kilns will not be allowed, except 
in special cases. For :lmall cement plants, mechanized shaft kilns will 
still be used in China in view of their low fuel consumption, but with 
~rovements in const~Jction and operation. Small-size rotary kilns 
without preheater will be improved to facilitat6 waste heat recovery. 
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d) F.GYPT 

'l'he Egyptian cement industry has develo!>ed steaaily sine~ 50 years, 
starting in 1928 with 2 kilns in 2 faccori~~ with a capacity of 90,000 tons/ 
year each, using the vet process technology. By 1971, Egypt disposed of 
19 kilns in 4 factories with a capacity of 4 million tons/year and became 
a ceaent-exporting c..:>Untry. In 1972, the consumption of ceaent started 
to show a higher increase than the prcduction and Egypt began to import 
cement. 

In 1974, the Governaent of Egypt - with foreign assistance - started 
to collect scientific data and information to find a solution to thia_ 
problem. A company was established to provide services to existing cement 
factories as well as technical contributions to factories to be established 
in the future. 

In 1984, five kilns vent into operation in Egypt with an estimated 
production of 6.5 million tons/year. Since 5 years, cement production has 
shown a rapid increase, sc that cement imports in 1987 are expected to 
be reduced from 8 to 5 million tons. By 1990, an annual cement production 
of 20 aillion tons is envisaged. 

Egyptian cement plants produce all types of cement and use fuel oil 
and natural gas for firing. The raw materials are basically of calcareou5 
and argillaceous sources, with an addition of pyrite ash and sand. 

e) ETHIOPIA 

At present, there are four cement manufacturing plants run by the Ethiopian 
Cement Corporation, with installed capacities uf 40,000, twice 70,000 and 
300,000 tons/year respectively. Except the Mugber Cement Plant which started 
operation in July 1984, the others have been operating since over 20 years. 
'nle plant at Dire Dava is about 50 years old and the only one producing 
lime (about 3,000 tons/year). It is also planned to increase the capacity 
of one existing plant to 600,000 tons/year and to esta!>lish a new plant vith 
a capacity of 600,000 tons/year. 

Over the period 1974 - 1986, the domestic production and imports cf 
cement and lime in Ethiopia increased from. 179,000 tons/year to 277,000 toas/ 
year. 

'nle first cement factory in Ethiopia, i.e. the Dire Dawa Cement and Lime 
Plant, was established in 1936 and is the smallest in the country with a 
designed capacity of 20,000 tons/year, using ground coal as fuel. A change 
in fuel from coal to furnace oil increased the capacity ~o 40,000 tons/year. 
A semi-dry technology with satP:lite coolers is used for clinker processing. 
A rotary kiln is used to produce clinker as well as quick lime. 

Ihe Addis Ababa and the Eritrea cement factory each apply similar 
processing technologies, whereby in Addis Ababa a suspension preheater and 
comparatively shorter kiln are used, while in Eritrea the kiln is fed cold 
meal and the increased kiln length serves as preheater and calciner. Grate 
collers are usec for ~·inker cooling in both plants. 

Ihe Mugher Cement Factory is the most modern among the four plants. 
Ihe raw material store is equipped with &tackers and bridge reclaimers. Ihe 
kiln is facilitated with a suspension preheater like in Addis IJ;,aba. A 
rctary cooler is used for cooling the clinker. 
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At present, Ethiopia's per capita consumption of cement, lime and other 
building materials is extremely low, even compared to other developing 
countries, which is a clear indicator for the country's low level of 
development and very low level of construction activities. However, an 
inc~ease in demand for the products is anticipated due to expected increased 
activities in the construction industry sector. 

Employees are trained either abroad or on the job, depending on the 
level of skill requirements and the field of training. However, the 
Industrial Projects Service {IPS), a Government organization administered 
by the Minis~r/ of Industry, plans tc provide training to experts from 
other developin·~ countries in the preparation of feasibility nudies. The 
Ethiopian Insticute of Geological Surveys, responsible for undertak~ug 
mineral raw materials studies I investigations in the cOl!ntry, is capable of 
providing laboratory facilities for chemical and mineralogical z:ial.ysis for 
other developing countries. 

f) INDIA 

The cement industry in India, which has shown an unprecedented growth, 
is poised to have an installed capacity of 64 million tons/year.by 1990 and 
a targeted capacity of 100 million tons/year by the year 2000. At present, 
the Indian cement industry comprises over 140 small and large plants using 
rotary kiln technology and 85 plants using vertical shaft kiln technology. 
Due to the successful operation of many cement plants in different parts of 
the country, a large number of small-scale entrepreneurs has started to 
operate cement plants based on modern vertical sheft technology. 

The cement manufacturing process involves the use of cement grade lime
stone, gypsum, clay, other corrective materials and low volatile fuel, with 
variations depending on the applied technology. 

The CRI-MVSK technology, which was developed in India by the Cement 
Research Institute {CRI) of the National Council for Cement and Building 
Materials (NCB) in 1974 through pilot plant studies, was transferred to the 
cement industry through licensing of machinery manufacturers in different 
parts of the country, who supply machinery and establish such plants on a 
turn-key b4sis. 'nlere are 18 such machinery manufacturers licensed at 
present. 'nley offer the necessary performance guarantees for such plants 
with support from the NCB, which also assis• the entrepreneurs through 
these machinery manufacturers from the conception of a plant to its 
commissioning including training of personnel, inspection of major plants 
and machinery, assistance in setting up of quality control laboratories, 
supervision and assistance of machinery manufacturers for commissioning and 
post operative technical services. Since NCB offers the process guarantees, 
it is mandatory for entrepreneurs to obtain the project report, including 
geological and raw material investigations and the raw mix design report, 
from NCB only. To provide the necessary technical help to an entrepreneur 
even after the commissioning of the plant, NCB has established a technical 
services (operational) programme, through which it assismoperating plants 
in improving their total factor productiv1ty. 

g) INDONESIA 

Indonesia's experience showa that the development of cement and lime 
industrie• depends on the inventory of ra~ illaterial reaourcea, laboratory 
test• and reaearch, and qcalif ied peraonnel for planning, implementing and 
operating cement and lime industriea. 
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In 1945, there vas only one state-owned cement plant with a capacity 
of 150,000 tons/year. Subsequently, tvo other state-owned plants vere 
built and later expanded; thus in 1974 the three state-ovned cmaent palnts 
had reached an installed capacity of 350,000 tons/year and a real production 
of 825,000 tons/year of cement (87.3%). 

Starting with the lst Five Year Development Programe, which vas launched 
in 1969, the Government of Indonesia has laid down the basic requisites for 
its development, s.a. invest1Dellt law, mining regulations, industrial and 
trade regulations, rehabilitati~n of existing industries as well as creation 
of new policies on industry to enable foreign investors to join the national 
development. 

Since then, Indonesia has encouraged the establishment of public-owned 
cement planes. 'l'he country now ci..Lsposes of 10 cement plants, including 
one mini-cement plant, with a capacity of 2 X 60,000 tons/year. 'l'he total 
installed capacity in 1987 amounts to 17.41 million tons/year, against a 
national cement consumption of 11.10 million tons in 1986, so that a spare 
capacity of 6.31 million tons/year exists. About 2.1 million tons of cement 
were exported in 1986. For 1987, the cement consumption is estialted at 
67.J kg per capita. Cement consumption is expected to increase, since 
larger construction programmes are planned in the 4th Development Pro
graaae. 

Regulations for building materials have been established in the 
Indonesian Industrial Standard, among others for hydraulic binding materials, 
s.a. portland cement, portland pozzolan cement,pozzolan lime cement; clay and 
cement based building material products standards were also established. 
Portland cement has been mandatorily introduced through certification marking 
schemes. Since several types of hydraulic binding materials are available, 
the least developed countries should select appropriate binding materials 
in accordance with their existing resources and capabilities. 

In Indonesia, building materials made from cement are steadily in
creasing. The conclusion can be drawn that raw material resources, cement 
technology, engineering and the needed cement expertise, research and 
development facilities as well as the market for cement in Indonesia are 
well developed, with the exception of man• .. facturing cement production 
machinery. 

Indonesian small- and medium-scale lime industries have developed 
steadily. Vertical/shaft lime kilns with improved ~ppropriate technology, 
with capacity varying from 2 to 10 tons/day and continuous firing, have 
been developed and applied besides the operation of traditional periodic 
shaft kilns. nie Ceramic Research and Development Institute (CR.DI) under 
the Ministry of Industry has succeded to design and construct continuously 
operating shaft kilns for firing calcine or dolomitic lime, with a capacity 
of 10 tons/day. About 3,636 small-and mediuua-scale production unita are 
spread over the country with a total production capacity of 685,000 tona/year 
quick lime, valued at Rp 37.3 billion (US$ 22.6 million equivalent), which 
provide 28,279 labour opportunities. This indicate• that the promotion of 
labour-intensive lime industry is a policy of the Government of Indonesia. 
Small-scale lime industries cannot afford the high coat of investment for 
modern technology kilns and still pref !r the appropriate technology of shaft 
lime kilns. 

The establishment of an environment law in 1986, which will become effective 
in July 1987, creates a new market opportunity for lime. All industrial 
waste water will have to be neutralised b~fore disposal, Lime products 
will then play an important role for low-cost housing construction. sev,ral 
lime based building materials quality 1tandards have also bean developed. 
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In view of the potential and experiences of CRDI, strengthened pre-
viously by UNIDO/UNDP technicol assistance, TCDC training program.es 
for technicians, operators, supervisors or 11aD.agers of lime, building 
Mterials and ceraai.c industries froa developing countries are offered by 
CBDI, which vould have to be financed by UNIDO/UNDP. 'lbe curricula of 
TCDC training prograames in ceramic engineering, manufacturing of lime and 
of structural clay building materials, which have been conducted by CRDI 
during the last 5 years, vere provided to the participants. 

h) JORDAN 

'lbe ceaent industry in Jordan dates back to 1951 when the Jordan Cement 
Factories Co. vas established as a shareholding company owned by both public 
and private sector. caused by the rapid econulllic and social development of 
the co.antry during the last decatl~: the domestic demand for ceaent and 
building -terials bas increased drastically, accompanied by an equally rapid 
expansion of building materials production. To control the quality of 
building materials, the Governaent issued and enforced appropriate national 
standards and adopted active quality control measures to monitor the quality 
of building materials. 

The South Cement Co., established in 1980 vith the objective of producing 
2 d.llion tons of cemsit/year for export, was recently merged vith the Jordan 
Cement Factories Co. As a result, the installE:d capacity of the merger Co. 
became 4 mill.ion tons of cement/yea~. Currently, the domestic conaumption 
of cement amounts to 1.6 million tons/year, i.e. 40% of the inatalled 
capacity. About 100,000 tons/year are export~d to Saudi Arabia and recently 
a contract for exporting up to l million tons/year of cement to Egypt has been 
concluded. 

'lbe qu•.!.ity of concrete in Jordan is far from being perfect and not 
consistantly .'.>f high level. Aggregates are of inadequate quality and are 
mainly prepared from crushed limestone or moderate to low hardness. Other 
aggregates of better quality, such as wadigravel, basalt and granite 
aggregates, are available, but only at a aaicb higher cost. 

There are many small factories for cement. .·ricks and floor tiles in 
the country, with quality ranging from good to fair. 

Lime and calcium silicate industry vas established in 1975. 'lbe installed 
capacity amounts to 32,000 tons of lime and 75,000 m3 of calcium silicate 
bricks per year. Unfortunately, only 15% of the installed capacity are 
util1zed due to rather low domestic consumption. Unless cirastic measures 
are taken by the Government to support this industry, it will soon peri5h. 

i) NEPAL 

'Ihere are at present 4 cement plants: the Himal Cement Co. Ltd. (capacity 
400 tons/day, based on vertical shaft kiln technology), the Hetauda Cement 
Factory Ltd. (rotary kiln with capacity of 750 tons/day of clinker), and 
two factories (vertical shaft kiln technology) in the private sector with a 
capacity of 20 tons/day and 30 tons/day of clinker. 

Altogether, these factories cover 75% of the country's demand, 25% of 
the cement demand have to be met by imports. 

I II 
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the Government of Nepal is considering to coad.ssion another mecliua
scale plant at Udaipur in the eastern part of Nepal, and also encourages 
private entrepreneurs to set up aini-cement plants to bridge the gap between 
the national demand and the indigenous production. Because of scarce 
financial resources and an estimated 10% growth in cement demand, it is 
estimated that Nepal .. rill depend on imports for its requirements of cement 
throughout this century. Limestone is available in the country in abundance. 

'l'he greatest constraint for the development as a whole, and as well as 
for the fuel conSUlli.ng industry, is the non-availability of any type of fuel 
within the country. Surveys and search for it are being continuously 
pursued. 

Rice-husk ash cement was developed by the Research Centre for Science 
and Technology, but was not co-.ercially successful. 

The lime industry is facing strong competition froa the neighbouring 
country India, because of its low production costs. At present, there are 
only two kilns (aanual feeding and discharging} with 10 tons/day installed 
capacity to be found in the organized sector of Nepal, producing about 
2,000 tons/year for whiteW&Shing and masonry works. 

Furthermore, it should also be mentioned that Nepal has developed and 
inStalled ics own standards for cement. 

j} PAKISLAN 

At the time of its independence in 1947, Pakistan inherited four 
cement factories with a total installed capacity of 0.471 million tona/year. 
During the following two decades, another six cement factories were established 
in the private and public sector, augmenting the total installed capacity 
to 2.535 million tons/year. After the nationalization of the cement 
industry in 1972, the State Cement Corporation of Pakistan established four 
new cement factories (dry process) and expanded the production capacity of 
two existing factories (also dry pro~ess), thus increasing the total in
stalled capacity to 5.580 million tona/year in the public sector. During 
the current decade, four cement factories were also installed by the private 
sector with a total installed production cap&city of 1.500 million tons/year 
(all dry process). three more cement factories are now under installation 
and another three are being planned. When completed, the total installed 
capacity will increase to 8.685 million tons/year, including 0.180 million 
tons/year of white cement. 

During the last five years, Pakistan had to import cement to meet its 
increasing demand, but has now become self-sufficient. The increase in 
demand amounts to 6 - 8% per year. 

Clay bricks are only manufactured in small, old-type conventional 
brick kilns in the private sector. The production of cement blocks is 
largely governed oy economics. Their use i• more popular in the araa.of 
Karachi, where clay is not available. The use of tiles is increasing; 
small- and medium-scale plants have been established by the private sector 
throug.~out the country. Prefabricated concrete industry is still in its 
infancy, but gaining ground increasingly. A number of plants manufacturing 
roof tiles, wall panels and beams have been established adjacent to cement 
factorie1 in recent years. Precast members are mostly used in low co~t 
hou1ing. 
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&amt lime, which is mostly used for wbitarashing, is produced in old
type small shaft kilns which are installed throughout the country near the 
limestone deposits. 

A Ceaant Research and Develop:1e11t Institute was established in 1983 by 
the State Cement Corporation of Pakistan, to carry out research and 
developmmt in the field of celHilt and concrete. 'nlis institute is now 
being expanded with a Wor.ld Bank loan. 

k) PAPUA NEW GUDIEA 

Concrete construction bas proved to be the uost durable systea for 
tropi.c:al clillates such as in Papua New Guinea and finds application in all 
sectors of the econoay. Concrete also offers a potential for savings in 
the energy investment for construction aaterials, such as bricks. 

'Dle entire dellBDd for cement in Papua Nev Guinea is aet by imports. 
Over the past 20 years, the average illports of cement a.ounted to 60 - 70,000 
tons/year. 'Dle highest imports 10ere recorded in 1970/71 with 90,769 tons 
result!.ng froa the construction work on Bougaimrille Copper Ltd., the 
country'• largest copper mine. Papue Nev Guinea is now experiencing a similar 
period for increased ceaent consumption clue to construction work on another 
large copper and gold mine. 

New Zealand is the major supplier of portland cement, followed by Japan 
and Australia. Small quantities are imported from Singapore, South Korea, 
Federal Republic of Germany, UK and USA. 

Numerous studies have been carried out oc. the possibility of establishing 
a cement plant with an appropriate technology that could produce cement at a 
scale which would satisfy the fairly stagnant d01DeStic demand of about 
70,000 tons/year. 'Dlese studies revealed that the vertical shaft kiln 
technology would be technically feasible when establishing a cement manu
facturing plant. 

In summary, it can be stated that there is a market for a mini-cement 
plant; ample raw material supply and appropriate technology are available to 
build such a plant. 

Papua New Guinea is very rich in mineral resources such as copper, gold 
and oil deposits. Currently these resources are under exploration and in 
some cases, construction work has started. Therefore, the future demand 
for cement in Papua New Guinea is undoubted. 

Papua New Guina has very rich limestone deposits which are well distributed 
throughout the mainland and the associated islands. The limestone ranges in 
age from permian to the present, in composition from almost pure to highly 
arerJiCP.Ous and argillaceous, in textur~ from coarsely crystalline to fine 
grain, in compactness from soft coralline to hard, dense, massive and bedded 
types and in colour from white to almost black. 

There is also reasonable markec for lime in Papua New Guinea. Currencly, 
lime ia being used in building and construction of roads and bridge9, and for 
bricks and blocks for building purposea. The later could be expanded to a 
large-scale activicy because of the annually increasing construction oz brick 
buildings. Although the present demand for lime is small, ic could rise 
considerably, if lime became available reasonable cost. 
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So far: rhere has been little exploration of the tremendous liae 
resources cf Papua Nev Guinea. lbe ready availability of lime could lead 
to isproved construction and 118intenance of roods and to reducetl construction 
and llaintenance costs of buildings, to better technology and to an increase 
ill the overall building activities. 

Production facilities that are available in Papua New Guinea are of a 
mere advanced technology, as clinker i& used for crushing liae for the 
copper aine in Bougainville. Toi> a lesser extent, caent bricks. blocks and 
pipes are used in Papua Nev Guinea. 'lbese are 110stly made on 11eehanical 
presses on a small- to lled~scale level. 

'lbe future '!lmand for liae in the building industry vill be dictated 
by the need for cheaper building and road construction as vell as the vast 
mineral resources which are currently under exploration. Other uses for 
U.11e aist also be considered for the long-tena planning of such industry. 

The technical co-operation required by Papua Nev Cuina froa other 
developing countries (TCDC) vould be in the fields of technical auistance, 
trade, invesc.er...ts, training and feasibility studies to establish cement/lime 
.anufacturing planll!J at reasonable cost. 

e) SRI LANKA 

Cellent industry is the only well established building aaterials industry 
in Sri Lanka, which incorporates reasonably up-to-date technology. 

the only product 11aDUfactured presently is ordinary portland ce11e11t 
(standard BS 12, 1978). 

There are three major companies manufacturing cement and one wich imports 
bulk cement and distributed the cement in bulk or in bags. A number of firms 
also import and distribute l'tagged cement. 

tbe Sri Lanka Cement Corporation, vith a total installed capacity of 
850,000 tons/year, is the largeat of the producing organizations and bas 
three production facilities. 'lbe oldest factory, Kankesan Cement Works, 
was established around 1950 and baa presently tvo production facilities, 
encoapassing all the functions f roa quarrying co packing. the tvo kilns 
have a capacity of 350 toD11/day and 500 tons/day respectively and are of 
the 4-stage suspension preheater type. vith coal and oil firing capability. 
'Die Puttalaa Cement Works also have all the facilities froa quarrying 
to packing with two suspension preheater kilns of 650 tona/day each and 
oil firing. u third. the Ruhunu Cement Works dispose of grinding and 
packing facilities vith a capacity of about 120.000 torw/year. 

Lanka Cement Limited is a Government funded private company and has a 
complete production line installed in 1983 with a total capacity of 
500,000 tons/year. It 18 a modem 4-stage preheater plant with facilities 
for later conversion to dual linea with precalciner. 

There are also two private organizations in Sri Lanka, one with a grin
ding and packin& plant of 200,000 tons/year and che other with only a packing 
plant of about 100,000 tons/year capacity. 

Although the installed capacity in Sri J.anka is considerably above the 
present consumption, about a third of the country'• cement requirements have 
to be imported, due to the curtailaaent of production in plants locatecl in 
the northern areas affected by terrorist activities. 
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Massive hydro-electric deYelopment ancl housing construction projects 
as well as the functioning of a relatively free econoay. have caused the 
cement demand of the country to register an average increase cf over 9% 
per year. and this trend is likely to contim.ae in the foreseeable future .. 

Other building material industries. s.a. tiles and bricks manufacture. 
use relatively old or priaitive wethocls. but the output suffices to meet 
the country's requirements. 

•) IllAILAHD 

Thailand produces each year same 4 aillion tons of rice husk. i.e .. about 
20% of the total paddy crop relmilia after the rice is processed for con
sumption. A small a.:JUnt of this husk is used as cattle fodder. fuel. etc •• 
the remainder so far bas been a vaste material. 

Development of technologies for the utilization of rice husk appropriate 
to the developing countries help in providing a cheap source of new building 
-terial products. 

Traditiooal building materials in thailand. besides timber and lime. are 
bricks (80%) and cement. 

Brick 11&DUfacturing methods are rudillentary. Of a total of 305 brick, 
tile and earthenware factories registered in 1982. 275 produced bricks 
(standard size). With the exception of the pressing operation (hand llOUlding 
and hand operated screw press), the manufacturing process is manual • the 
bricks are bumt by direct contact with live wood fire in beehive kilns. 
Most of the bricks produced in Thailand are hand-made smal~-sized bricks. 

thai r.taodard specifications fix tvo modular sizes of coaaon building 
bricks. 1ne change of size involves only a slight, ineT.pensive tDOdification 
of wooden ~orms. Small-size hand-made bricks are usually made with plastic 
clay, hand-moulded, sun-dried and then filled into simple updraught kilns. 
or just covered with rice-husk and fired. 

Cement production has expanded rapidly during recent years, owing to a 
growing demand based on increased private and public sector construction 
activities. The first cement factory in Thailand was established in 1913, 
and cement production has risen steadily since. Cement is mostly manufactured 
by the wet process using marl, clay and gypsum as raw materials. 

The Siaa Cement Company produces three types of cement:: ordinary portland 
cement, rapid har~ening cement and silica cement. 

Two important build:&.ng materials were recently developed with the 
Thailand Institute of Scientific and Technological Research (TISTR), a non
profit Government enterprise, under the Ministry of Science, Technology and 
Energy: 

1. Ferrocement: A form of reinforced concrete made of cement mortar 
plastered on wire mesh reinforcement, with unique qualities of strength 
and serviceability. Having long been proved with boat building, it has 
many other applications in agriculture, industry and housing. Results 
of research work done in marine structure at TISTR indicated that con
struction cost of a JO-feet long V88sel built of ferrocement is about 
20% leas than that ~f the same si%e boat built of steel plate or timber. 
Cheap, airtight bins made of f errocement were con9idered to be a solution 
to storage probl~ms. Other potential applications would be prefabricated 
building components, ~ater tanks, etc. TISTR has developed a 3.4 ml 
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capacity ferrocement wate~ tank to collect rainy water, suitable for a 
f ami.ly of 5 persons in rural areas where scarcity of drinking wate~ is 
a severe problem. In addition, f errocement flooring elements and load
bearing vall elements ba~e been fabricated and tested with very pro
raising results. 

2. Soil cement: A composite m:iterial consisting of sandy soil (e.g. 
lateritic sci.!), small amounts of cement and water; with the help of 
a manually-operated pressing machine, this mixture is transformed. into 
a solid block, i.e. a "soil cement block". TISTR bas developed this 
material for rural housing application through a joint project partly 
financed by the Girl Guides' Association of Thailand. The purpose of 
this project V'lS to demonstrate how a low-cost house could be con
structed through utilization of soil cement blocks in a rural area. 
1.'he results showed that about 30% of construction costs by conventional 
method could be saved. Such method, utilizing indigenous materials like 
!aterltic soil, is presently usecl throughout the country. 

n) nJBlCEY 

nie Turkish cement industry represents one of the most successful 
industry sectors in the country. Starting with a kiln capacity of 20,000 tc.rw/ 
year in 1911, it bas attained the status of the 13th largest produced in the 
world and 5th among Cembureau countries within a short period. The total 
cement production has reached 17.7 million tons/year and 20.5 million tons of 
installed capacity, 73% of which were real~zed in 1985. 39 cement plants are 
operating mostly with dry process and coal firing systems. 

In 1972, Turkey began to export cement at an average of 2 million tons/ 
year, both in bags and in bulk, mostly to middle east and north African 
countries. Turkey has achieved a good level of technical know-how and 
manufactures over 85% of the machinery parts of a cement plant domestically. 
Supporting industries, s.a. paper bags manufacture, refractories, iron and 
steel production, cover the needs of cement industry. 

In order to cope with the requirements of the rapidly developing cement 
industry, s.a. the collection of data and information and assistance in 
finding solutions to problems likely to arise, the Cement ~esearch and 
Development Centre (CRDC) was established. Since 1979, this Centre has 
organized in-plant group training programmes in the field of cement industry 
for developing countries' engineers. These programmes are UNIDO/Turkish 
Government/CBDC joint projects and take place twice a year. Til5 Centre 
disposes of instrumental analysis equipment and audio/visual aids for 
research and training purposes. 

Raw material for rrick production is available throughout Iurkey 
(except the Gaziantep region), producing companies are mostly of medium 
size. Production processes and capacities are fully adapted to the d~,111estic 
conditions and sufficient for domestic use. In 1985, 5.6 billion brick& 
were domestically used in construction. 

There are three production systems used in Turkey: modern, semi-modern 
and traditional. One sixth of the production is achieved by 126 modern 
and semi-modern plants, the remainder is produ~ed by traditional methods. 

Although lime is a hydraulic binding material, the Turkish Cement Manu
facturers' Association is indirectly involved in the country'• lime indu1try. 
Some of the private cement producing companies ~l•o produce lime, but for 
regional use only. In 1985, 7.7. million tons of lime were exported. The 

I II 



- 19 -

limP production capacity meets the local consumption, impo-:3 are uot 
practised. As wtih the brick. production, tbe producing cc.mpanies are mostly 
private and of medium size. The main production system.c; ar'! of M10dern, semi
moderu and traditional structure. 29% of the production are carr~ecl out 
in 79 modern and semi-modern plants. lbe remainder is produced by traditional 
me.hods. 

9. Statements made by Observers 

The representative of the ESACP/TCDC Service informed the workshop 
participants that the most successful TCDC and ECDC activities promoted by 
it were through the St!tting-up of a group of d.?veloping countries having 
coaaon interests and facing common proble::os. 'i'he successful experience 
of the Silk Export~~s Group, an association of co111110dities producing countries, 
was cited. He iurther stated that the mos~ serious problem in expanding TCDC 
activities in the ESt:AP region was the provision of local costs by the 
participating countries. He suggested that assistance in the identification 
of specific TCDC needs, particularly in least developed, landlocked and 
island developing countries, could be provided by the United Nations 
development system in cl.:>se co-ope.ration wi~h the relevant national in
stitutions. 

IV. RECOMMENDATIONS AND CONCLUSIONS 

After reviewing country monographs and considering TCDC needs and offers 
of individual countries (see Annex IV), the group came to the conclusions that 
the developing countries possess enough indigenous technology, know-how and 
experience suitable to answer each other-'-s needs in teru:s of cement, lime 
and related industries. 

Despite the existence of this great potential, only limited TCDC action 
has cJ::;.e o;it in the past in the field of cement, lime and other related in
dustries, although some conside~able work. had been carried out under UNIDO/ 
UNDP programmes. *) 

Failure encountered in previous attempts to TCDC actions led the group 
to place greater emphasis on the factors that prevent TCDC. nie following 
categories of constraints are identified as responsible for the modest 
outcome so far, and the following courses of action are ~roposed to remedy 
these constraints: 

1. Sufficient knowledge on TCDC needs and potentialities might not have 
been available. 

It was proposed that UNIDO dispatches TCDC questionnaires to the 
developing countries requiring or offering technical co-operation in 
the field of cement, lime and related industries and urges them to define 
specifically their requirements or potentialities in detail. The 
information resulting from this study may then be distributed to all 

•> For background information and information about previous activities to 
bring out TCDC actions, see attached proposal for technical co-operation 
among the developing countrie1 in the field of lime and clay-based 
building materialB industries. 
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deyeloping countries1 who may t~us ha~e a better chance to co-operate 
when gaining more insight into o?Xisting TCDC possibilities; efforts 
to encourage developing coun:ries to use each other's indigenous 
technologies and knov-ho;r might bear more fruitful results. 

2. 'lbe potential TCDC partners might not have been sufficiently enlightened 
about the necessity, importance and 4dvantages of borrowing indigenous 
technologies from fellow developing countries instead of obtaining 
sophisticated technologies from industrialized countries. The idea of 
TCDC should be promoted. by benefici.cries and decision-makers. 

Deci5ion-makers have to be convinced. that technologies acquired. as a 
result of TCDC action will suit the need of the borrower much better 
and stand greater chance to be functional and operational in the country, 
where they are to be implanted. Sophisticated technologies require an 
envirolUllent resembling to the one they were created within, to be fully 
effective and efficient. 

It is advisable that UfIDO provides theoretical as well as practical 
evidences that would back up the idea by the decision-makers acd displays 
the advantages of TCDC artion against obtaining sophisticated technolo
gies from industrialized countries. 

To reach the right level of decision-makers, the potential of national 
focal points and pilot institutions have to be put into use. National 
research institutes should serve this purpose very effectively. 

J. Lack of funds initially required for the TCDC action may have acted as 
a hindrance to co-operation among developing countries. In relations 
vith industrialized countries, some of the initial costs can be deferred 
to later stages and certain preliminary services are free of charge. In 
TCDC actions, this generally is not possible as the of feri.~g country 
herself may not be better off then the receiving country. 

The g~oup advises that the benefiting country should at lease be willing 
to cover the local costs. If the beneficiary is lacking the necessary 
funds, she should approach UNIDO or a third-party conor for a possibl~ 
alternative solution rather than abandoning the idea of TCDC. 

In addition to the above, some other actions were also proposed, such as: 

a) Information on previous successful TCDC activities should be disseminated 
as incentive for future TCDC action; 

b) The help of regional and sub-regional organizations should be enlisted 
for TCDC; 

c) Another workshop or an expert group meeting should be held at a later 
date to review the actions taken and the progress gained in 7romoting 
TCDC action; 

d) Special emphasis should be placed on lime industry which seems to be a 
promising field for TCDC, as its present state is relatively primitive 
and neglected in developing countries; hence it would be open to 
improvement with small modificatiomat relatively low cost. 

With due consideration to the above reco111111endations and conclusions and 
to the specific problems faced by lime and clay-based building materials in
dustries, the group agreed on a detailed proposal for technical co-operation 
among developing countries in this field (see Annex VI. 
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Workshop on Co-operation among 
Developing Countries in the field 
of Ceaent, Lille and Related Industries 

Bangkok
1 

Thailand, 23 - 27 February 1987 

LIST OF PARTICIPANTS 

1. Bhutan 

Ai."mEX I 

Sonaa TOBGYEf. 
Senior Plant Engineer, Pendeil Cement ~thority, Com.tu, Samchi 

2. Botswana 

Hokvaledi ~SIMANYAHA 
Assistant Geologist, Geological Survey Department, Ministry of 
Mineral Resources and Water Affairs, Private Bag 14, Lobatse 

3. Qrl.na -
GAO Cbanping 
Senior Engineer, Research and Development Department, o~sign and 
Research Institute of Cement Industry, North Suburb, Tianjin 

4. ~ 

Mohamed A.S. SAYED 
AS&iut Cement Company, 187 Misr-Helwan Agriculture St., Toura Towen, 
cairo 

5. Ethiopia 

MENNA Tewahade 
General Manager, Ethiqlian Cement Corporation, P .o. Box 5782, 
Addis Ababa 

6. India 

N. Lakshmana MURTHY 
National Council for Cement and Building Materials, MlO South Extension II, 
New Delhi 110 049 

7. Indonesia 

Pratopo SOEMITRO 
Ceramic Research and Development Institute, Ministry of Industry, 
JL. Akhmad Yani 392, Bandung 

8. Japan 

Dr. Naomich :f. HARA 
Director, Material Chemistry Division, Government Industrial Research 
Institute, Kyushu, Tosu, Saga-Ken 841 

9. Jordan 

Rani Mustafa KHAMMASH 
Managing Director Assistant, Jordan Cement Factories Co. Ltd., 
P.O. Box 61C, Amman 
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10. !!2!! 
Indu Bahadur SHARI 
Qiairmn/General Manager, Himal Cement Co. Ltd., Post Box No. 321, 
Qiovar, Kathmandu 

11. Pakistan 

Basbmat Ullah QURESHI 
Director, Ceaent Research and Development Institute, State Cement 
Corporation of Pakistan, 25-E/3, Gulberg III, Lahore 

12. Papua Nev Guinea 

Gabriel \WIJAL 
Acting Project Officer, Department of Trade and Industry, 
P.O. Wards Strip, Waigani 

13. Sri Lank.a 

Dharmaseelan BBASlCARAN 
Operations Manager, Sri Lanka Cement Corporation, Puttalam Cement Works, 
Putta·.aa 

14 • lbailand 

Prof. Dr. Smith KAMP:EMPOOL 
Governor, Thailand Institute of Scientific and Technological R.eaearch 
(nSnt), 196 Phahonyothin Road, Bang Khen, Bangkok 10900 

Ekachai SUNTORNPONG 
Director, Building Technology Department, nsn 

Suddhisakdi SAMR.EJPRASONG 
Director, Building Materials Laboratory, TISTR 

Matha RATTANUSSORN 
'lbe Siam Cement Co. Ltd., l Siam Cement Road, Bang Sue, Bangkok 10800 

15. Turkey 

Yavuz BAYAR 
Secretary_ General, Turkish Cement Manufacturers' Association, 
P.O. Box 2, Bakanliklar, Ankara 

'.6. Observers 

Kumnuan CBUDASRI 
Jalapratban Cement Co. Ltd., 2974 Petcbaburi (Ext.) Rd., Bangkok 

Phin KUHAKARN 
Suthasahathai Co. Ltd., 46 Soi Kha Luang, Vibhavadi Rangsit Rd., 
Bang lChen, Bangkok 

Bhaakorn KULSETH 
The Siam Cement Co. Ltd., l Siam Cement Ra., Bang Sue, Bangkok 10800 

Miss Paradee NGAOSUWAN 
Jalaprathan Cement Co. Ltd., 2974 Petchaburi Road ~~enaion, Bangkok 10300 

Moeljono PARTOSOEDARSO 
Cbi•f, ECDC-TCDC Services, UN-ESCA.i', Rajdamnoen Avenue, Bangkok 10200 



- 23 -

Chamni.an SOOHSVASD 
Jalaprathan Cement Co. Ltd •• 2974 New Petchaburi Rd., Bangkok 10300 

Dessvat SVANKADA'ITA 
Jalaprathan Cement Co. Ltd.• 2974 New Petchaburi Rd., Bangkok 10300 

Varid 'l'BAVISIN 
Thai Filler Induscry Co. Ltd., 1447 Ramkamhaeng Rd., Bangkok 10240 

Dr. Bancha UDOMSAKDHI 
The Siaa Cement Co. Ltd.,, 1 Siam Cement Rd., Bang Sue, Dusit 9 Bangk,•k 

Dr. Lek UTTAMASIL 
Department of Material Science. Chulalongkorn Universicy, Phya Thai Rd., 
Bangkok 

Takashi YONEHABA 
JETRO, 159 Rajadallri Road. Bangkok 
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Workshop on Co-operation among 
Developing Countries in the field of 
Cement, Lime and Related Industries 

ANNEX II 

Bangkok, 1.'hailand, 23 - 27 February 1987 

Sunday, 22 February 1987 

Monday, 23 February 1987 

Tuesday, 24 February 1987 

AGENDA OF WORKSHOP 

Arrival and Registration 

9:30 Official Openi~g 

- Ministry of Science, Technology and Energy 

- 1.'hailand Institute of Sciei&tif ic and 
Technologica1 Research (TI~) 

- UNIDO 

10:45 1. Work Session 

- Election of Chair persons and 
RapporteuIS 

- UNIDO: Activities for development of 
construction and building materials 
industries 

13:30 2. Work Session 

- JNIDO: TCDC activities in the developing 
countries 

15:45 3. Work Session 

- TISTR: Study of the l:Lne industry in 
selected developinr, countries 

- China: Small-sc:ile !ement industry in 
China 

9:00 4. Work Session 

India: Small-scale ce;..t:nt industry in 
India 

- Presentation of country monographs by 
their au tho rs 

10~45 5. Work Session 

- Chulalcngkorn University: Small-scale 
bricks and roofing tiles production 
in Thailand 

- Country monographs 



Wednesday, 25 February 1987 

Thursday, 26 February 1987 

Friday, 27 February 1987 
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13:30 6. Work Session 

- Country monogra~hs 

- Questions and discussions 

15:45 7. ~ork Session 

- Country monographs 

- Dr. N. Hara, Japan: Lightweight 
building materials from indigenous 
resources 

7:00 IP~ustrial Excursion 

- The SicUD Cement Co. 

- Local lime kiln 

9:00 8. Work Session 

- Country monographs 

- Questions and discussions 

10:45 9. Work Session 

- Working group on future TCDC activities 

13:30 10. Work Session 

- Round-table discussions 

- Formulation of proposals and reporting 

19:00 Official Dinner and Cultural Prograume 

9:00 11. Work Session 

- Rapporteur: Summary of findings and 
recOUDDendations 

- UNIDO: Presentation of TCDC proposals 

- Rapporteur: Presentation of draft 
final report 

11:45 - Closing Ceranony 

I I I 
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Bangkok, Thailand, 23 - 27 February I987 

LIST OF DOCUMENTS PRESENTED TO WORKSHOP 

A. Documents presented by UNIDO 

ANNEX III 

1. "Mini-Cement Plants: a technological infonia.tion package" 
(IS/INQ.6) 

2. ''Lime in industrial development: a UNIDO guide to its uses and 
manufacture in developing countries " (UNmo/IS.555) 

3. "Lille in industrial development: a directory of organization& and 
a bibliography" {UNIDO/IS.555/Add.l) 

4. ''Use and conservation of energy in the cement industry" (UNIDO/IS.540) 

s. "UNIDO's prograaae to promote economic and technical co-operation 
among developing countries" (PPD.l) 

6. Working paper on "UNIDO activities for the development of construction 
and building materials industries" 

7. Working paper on "UNIDO technical assistance to the de•i'elopment of 
lime industry" 

8. Working paper on "Receiver financed UNIDO technical assistance to 
industrial capacity utilization, industrial in-depth surveys and 
rehabilitation" 

9. Working paper on "UNIDO technical assistance to industrial promotion 
and performance monitoring" 

10. Newsletter on "UNIDO provides direct support to industry through 
trust funds" 

11. Proposal of a training programme in cement industry under trust 
fund arrangements 

12. Case study on the Development Perspectives for Porcland Cement 
Industry in Botswana 

B. Documents presented by TISTR/Tilailand 

1. Country monograph of Thailand (TlSTR} 

2. Small-scale clay ~ricks and roofing tiles production in TI\ailand 
(Chulalongkorn University) 

3. Lightweight building materials from indigenous resources (co-operative 
re&earch project GIRIK*/ASEAN countries) 

4. Potential usability of rice-husk and ric~husk ash for industry (GIRIK) 

5. Utilization of agro-wastes for building materials (TIS'IR/CIRIK} 

* Government Industrial Research In&titute Kyushu, Japan 
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c. Documents presented by Participating Countries 

l. Botswana 

2. China 

3. Egypt 

4. Ethiopia 

5. India 

6. Indonesia 

7. Jordan 

8. Korea * 
9. Nepal 

10. Pakistan 

- Country monograph 

- Information about China's cement industry 
- China's small-scale cement industry 
- 'lbe present situation and prospects of mini-cement 

plants in China 

- Country monograph 

- Country m.>nograph 

- Country 110nograph and paper on S111all-scale cement 
industry in India 

- Country monograph on the development of cement and 
lime industries and its related down-stream products 

- Country monograph 

- Country monograph 

- Country monograph 

- Country monograph 

u. Papua NevGuinea - Country monograph 

12. Sri Lanka - Country monograph 

13. Turkey - Country monograph 

* TI\e country monograph of Korea waa distributed at the Workshop, 
although the participant did not arrive. 
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Bangkok, Thailand, 2J - 27 February 1987 

1. BlllJTAN 

a) Requirements 

SUMMAllY OF TCOC REQUIREMENTS EXRESSED AND 

OPPORTUNITIES OFFERED BY PARTICIPANTS 

ANNEX IV 

- Plant automation and monitoring systems at existing plant 

Manpower development planning 

- Knov-hov for coal benef iciation (high ash content) 

- Lime industry know-how in hilly areas where coal is not available 

- Know-~ow for gypsum-based industry 

- Pre-calciner technology and its possible utilization at existing 
rotary kiln 

- Quality improvement of limestone "1th very high magnia oxide 
content 

- Setting-up of vertical shaft kiln in isolated areas where fuel is 
not readily available 

- Know-how for producing coke breeze for vertical shaft kiln. 

b) Opportunities 

Nil. 

2. BOTSWANA 

a) Requirements 

- Building materi~!s and other industrial minerals: technical 
assistance in the establishment of such industries, including 
training of local personnel in operation and administration of 
such industries. 

b) Opportunities 

- Botswana offers co-operation in any area deemed useful ~y a potential 
co-operating country. 

- Botswana has an open policy of foreign investments; thui a co
operating country, which offers assistance, m.ay identify and/or 
develop raw materials for export or processing into finished 
products. 
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a) llequire.ents 

HU. 

b) 0pportunities 
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For cement plants of the following type: 

- Mechanical sltaft kiln with 100 - 150 too.&/da.y capacity 

- Sllall rocary kiln with shaft preheater and 170 tooa/da.y capacity 

- llocary kiln rith precalciner or cyclone preheater and 400 tODIJ/da.y 
capacity 

- Precalciner kiln,, 700 - 2,,000 taaa/da.y capacity; 

Co-operation and assistance is offered in the folloving areaa: 

- Supply of wecbanical and electrical equipment 

- Eng .. .neering conaultancy and design 

- Feuibil:ity study 

- Establishwnt of turnkey-plant 

- Management and production processes 

- Maintenance and spare part supply 

- Training. 

Also other requirements,, as co119iderecl necessary by the co-operating 
countriea,, can be met,, if possibilit:ies exist in Cl:lna. 

4. EGYPT -
a) llequire.ents 

- Tra:lning: provision of training facilities and materials,, such a• 
fU..,, video-capea etc. for new cement tecbnologiea. 

b) Opportunities 

- Training at companies' training centers 

- Participation in sellinars 

- Participation in technical meetings and preparation of related 
documentation. 

5. ETHIOPIA 

a) llequirements 

- Study tour for manasement personnel in the field of proper super
vision of cement factories (preferably to China) 

- Information e:xchans• in technical areas 

- Trainin1 and orientation prasramu in the field of ceramic industries 
for engineers (preferably in Indonesia). 

b) OpportunitiH 

- Inf<'l'lllation excbanp in technical areaa. 
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6. IID:U 

a) !equ.ir-.it• 

Bil. 

b) 0pportma:ltiea 

Trmfer of tedmology (Clll-KVSK.) for cement planu, including geological 
rav .. terial inftstigatiou and rav aix design. preparation of f eui
'biliCJ acud.:les, selection of equipwnt/machiDery. coordination during 
the project :lmpl-tatioa, trainina of operatiDg and laboratory peracmnel • 
... aunce iD plant operation during pre-co;m:l.aaioa.illg and poat-
c._.t Mtoaiag perioda 

- Spouoriag of shorc/loac-ten. training progr_. for operat.ora/mper
Yi8on f rua caeat and building -terials i.Ddustriea. iaclwlillg prac
tical trafntna OR ful.1.-acale computerizecl cement planes at aDulator 
tr•1111nc faci.lid.n 

Saolr-bov for C&X-deaipetl precalcilaator syatw, includ1ng tedmo.,..,.,c fU9ihilit.y •tdie9 and sptma design for precalc:baator aDll 
pre-beater taRra vith horizontal cycloaes 

Deaip of high-ash coal burners for cement rotary k:l.l.raa 

- Duip of continuoualy operaced lille idlna (clail.1 capaci£y 25 9 SO or 
100 tau), - well u preparation of tedmo-ecoaold.c feasibility aa.ly 
and -•iatmice until the stage of "._iMiooiDg 

- ill •tudfea related to geological and rav •teriala imreatf.gatiou aDlll 
c011pUterized aille planning for U.wtone deposits 

- Aaeiataace in :lmprori.Dg the total factor productivity of uiatillg 
c:aeDt and building .. teriala induatries. 

7. lltDCMESIA 

a) !equirementa 

- Improv eat of training facilities for TCDC in Cement lleaearcb and 
Development Institute (CIDI) of Indonesia, i.e. COD8U\U:t1oo of dor
ld.toriu for 25 particip&llu, additicmal equipment for practical work 
(a.a. tat!:ag apparatua), iaatructional equipmeDt (a.a. audio ri.auU 
&1489 library, etc.) 

- bcb•na• aDd diaaeainatioa of IUD raulta, technology i.Af omti.oll and 
experiace through TCDC Devsletter, periodic aea:i.Dara ancl tec:hllical 
wtinae, and exchange of expert• through the atabliabwat of a 
COD911.ltatiu group of directors of caeut, lime alld Iii> illatitutu 

- Traiatng progr_. in refractory engineerillg and illprovwuta of 
skill• for fine/Dev cera.ica, with practical work in the reapective 
i:Mtu•triu (•jpf••• duratioll 1 year). po••ibly under the svidan.c• of 
ezperta froa developed councriea. 

b) 0eportuD1.Cia• 

- ?CDC training progr.-. in 11- procuaing. ceraaic •&iA .. ring an4 
•tructiiral clay buildillg uterial• (off erecl by CRDI, propoaecl to be 
fja•acecl by UIIDO/UNDP), for a duratinn of 3 montti. (40% theoretical 
traiafng, 60% practical training, plant viaita and diacu••iou) 

- Pron.ion of Gl'•rt Hrvicea to u•iat ill the conatructioll aDcl 
o-~ratioll of aul.1-.cala lime, builciiDI •terial• and ceraaic ill
d..aatria. 
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8. JORDAN 

a) Requirements 

- Traini.ng: provision of training equipeent such as films. video
tapes and printed materials related to cement technology. 
training of trainers • 
guidance for training progruaes. 
assistance in conducting training courses in .Jordan with 
the co-operation of .Jordanese ceaent factories. 

Marketing: identification of potential .arkets for surplus quantities 
of cement (over one million tons/year). 

Spare parts: identification of sources of spare part supply. which 
woul.d offer their products at lower prices than traditional 
suppliers in developing countries; 

adYise and assistance for the .anufacture of spare parts 
in the workshops ovnecl by .Jordanese cement plants; 

disposal of the spare parts from three dec~ssionecl kilns. 
which could be obtained at relatively low price. 

b) Opportunities 

9. NEPAL 

Training in the training centres of Jordanese companies 

Preparation and presentation of documentation for sea:i.nars and 
technical meetings 

Experts services for the preparation of feasibility studies. 
rav material assessment. rehabilitation of plants. trouble-shooting. 
recOlllmelldations on improvements on existing facilities and product 
lines. 

a) lte;Juireaents 

- Solutions to improve the low calorific value and hign ash content of 
breeze coke (imported from India) 

Practical advice on produ~tiviry improvement and energy saving 
possibilities. as well as assistance in the realization of such advice 

Exchange of experience in the field of utilization of low-titer 
lil'Jeatone in cement industries (rotary kiln) 

Improvement of spare parts production and supply in the region, 
including efficient post-sales services. 

b) Opportunities 

- Feasibility studies for the survey and assessment of limestone 
reserv• and development of mining plans 

- Feasibility studies for the survey and assessment of clay depo•its 

- Upgrading the operations and assistance in problem solving of 
vertical shaft kilns to achieve improved clinker and cement quality 

- Assist in the establishment of vertical shatt kiln operations, in
cluding raw material assessment and selection of appropriate 
equipment. 
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10. PAKISTAN 

a) Requirements 

- Operation of 3,000 tons/day dry process kilns with precalciner, 
of coal-oil mixed firing burners and 
of on-line X-ray analysers 

- Maintenance of electrostatic precipitators, of instruments and of 
grate coolers 

- Transfer of know-how in relation to ef f icienty of electrostatic 
precipitator V/S bag filters, and roller presses 

- Research and development in the field of slurry thinners and 
utilization of high sulphur coals 

Training in the field of repair of instruments and trainers' training 

- Development of lime kilns. 

b) Opportunities 

Feasbility studies for the establishment of ce.nt plants 

- Quarry development plans 

Energy conservation and energy audits 

Studies for the analysis and suitability of rav m&teriala 

- Analysis of coal vith a view to i~s fuel quality. 

11. PAPUA NEW GUINEA 

a) Requirements 

- Training of personnel in the field of cement, lime and related 
building materials 

- Consultancy and feasibility studies to determine the most suitable 
size of technology in establishing cement, lime and related building 
materials manufacturing plant 

- Exposure visits to developing countries utilizing advanced cement 
and lime technologies to study their experiences and the types of 
technology and operations being used 

- To establish trading links in order to import cement, lime and 
related building materials from developing countries, where such 
products are produced in surplus quantities 

- To seek investors in the field of cement, lime and related 
building materials, who would also transfer experiences, know-how, 
technology, etc. to Papua New Guina. 

b) Opportunities 

Nil. 

• 



- 33 -

12. SRI LANKA 

a) Requirements 
Implementation of a suitable preventive maintenance prograaae using 
the facilities of mini-computers 

- Manufacture of lo..., cost building materials using cement and also 
locally available materials, s.a. paddy husks, coir fibres, etc. 

- Training in the fields of cement industry in all aspects of 
operation, maintenance, and quality control; the standards should 
be for supervisory executives, technical and managerial staff, and 
should relate to the present level of technology in Sri Lanka or 
to levels within reach 

- Training in low cost techniques for the utilization of the country's 
ample dolomite resources for the lime industry 

- Training in energy auditing, conservation methods and use of locally 
available alternative fuels in the cement industry 

- Training in low cost pollution control techniques in the cement 
industry 

- Training in the use of x-ray fluorescence and spectrophotometer 
techniques in quality control,especially their use in a non
aucomated manner for systematic quality control (cement industry). 

b) Opportunities 

Nil. 

13. THAILAND 

a) Requirements 
- Exchange and dissemination of RZ-D results, technologies and experiences 

in lime, cement and related materials, including the exchange of 
experts and the participation in periodic seminars and technical 

·meetings, etc. 

Improvement of training facilities for TCDC at TISTR, particularly 
supply of additional equipment for practical work, s.a. testing 
apparatus, etc. 

b) Opportunit.!!!, 
- TCDC training programme for the production and utilization of soil

cement (offered by TISTR, proposed to be financed by UNIDO/UNDP, 
duration 1 - 2 months). 
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14. nJRllY 

a} Requirements 

Nil. 

b) Opportunities 

- Co-operation is offered in the following areas: 

Cement industry. production of pre-cast/pre-stressed concrete. 
of ready aix. of wall-bricks, of roofing tiles and of lime 

- 'lbe co-operation can take the following forms: 

Supply of turn-key plants, 
Supply of machinery, equipment and spare parts. 
Rehabilitation of existing plants, 
Provision of consultancy and engineering services, 
Training of personnel. 
Carrying-<JUt of scientific research, 
Solutions to specific problems, and 
Provision of information. 



• 
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Workshop on Co-operation among 
Developing Countries in the field of 
Cement. Li.me and Related Industries 

Bangkok, Thailand, 23 - 27 February 198 7 

PROPOSAL 

TECHNICAL CO-OPERATION AMONG THE DEVELOPING COUNTRIES 

IN THE FIELD OF LIME AND CLAY-BASED BUILDING MATERIALS INDUSTRIES 

A. Background Infomtion 

Development of industry is a necessity for the development of 
emplo}'1Dellt and social welfare. 

Some industries, however, attract rather modest attention either 
because their financial rate of return is low or because they are pre
doainantly SlDall-scale industries. As a result, such industries in 
many developing countries can be classified as forgotten industries. In 
the field of building materials industries, cement production appears as 
a well promoted and appreciated industry while lime industry and to some 
extent also the production of clay bricks and tiles are auc:h less popular. 
'lbese less popular industries are therefore often not developed further 
in accordance with actual possibilities and sometimes even replaced by 
other industries. In this respect, both the lime industry and the brick 
and tile industry have been Lnder certain pressure from the cement industry, 
which,in some cases, has successfully promoted the use of cement mortar 
instead of lime mortar, of conrete blocks instead of bricks, and of 
fiber-reinforced cement roofing materials instead of clay tiles. '3'ever
theless, traditional lime and clay based building materials still deserve 
attention as good and healthy building materials and the existence of 
appropriate installations for their production can help to promote rural 
development and facilitate the development of modern pyro-processing 
technologies, essential for a balanced industrial development. 

Apart from the strong position of the cement industry, the reasons 
for lime and brick industries to be forgotten industries are also based 
on the lack of information about the possibilities for establishing well 
functioning appropriate installations as well as on a general shortage 
of funds for their promotion. In order to reactivate the development 
of such forgotten industries, it ~~11 ~e necessary to motivate decision 
makers through an awareness campaign, explaining possibilities and 
advantages of the production and use of lime and clay-based building 
materials • 

At the national level such an industrial promotion will only be 
possible in close co-operation with local institutes and experts. In 
this respect, it should be noted that the required technology is not 
normally available in industrialized countries, since their technologies 
have been developed - under the influence of the necessity for economies 
of scale - into very large units, which are not readily adaptable to 
conditions in developing countries. 
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The "resource countries for suet- .. 1stries are therefore such 
developing countries, which have sue ..... fully kept alive the traditional 
industries and have developed them with~ expanding the units beyond the 
capacity of existing mark.et conditions. In order to make use of the 
availalbe appropriate technology, the following proposal for TCDC 
activities has been recoa&ended. For further information, the initial 
TCDC proposal which had served as basis for discussions leading to the 
present proposal, is also attached. 

B. Outline of TCDC Activities for the Development of Lime and Clay-Based 
Building Materials Industries 

{a) Collection of information at the national level: For this task, 
the existing Asian Network project should be invited to participate 
in order to benefit frOll the support from national institutes (focal 
poincs) with good exper ence in co-operation with UNIDO and the 
respective UNIDO-ESCAP D ·ision covering building materials in
dustries. 

(b) ReYiew of available technologies in participating developing countries 
with the help of a TCDC expert group meeting held in co-operation with 
the Asian Network Project's administration: 

Particular emphasis should be given to improve existing installations 
and to identify or develop appropriate technologies well suited for a 
demonstration installation within a pilot-cum-training plant in a 
country interested in receiving this support. Emphasis should also 
be given to increaae the awareness and the understanding for energy 
conservation in order to facilitate the replacement of inefficient 
installations with more economic units. 

(c) Elaboration of modification feasibility studies for improvement of 
existing installations and normal investment feasibility studies 
for green field projects. 

(d) Organization of study tours for interested entrepreneurs to 
appropriate installations, where the proposed technology will be in 
use. 

(e) Modification of selected plants and erection of green field pilot 
project(s}. 

{£) Elaboration of reports describing the experience gained and the 
performance of the new installations. 

{g) Further development work as required. 

• 

• 
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- 37 - Attachment to Annex V 

Prof ~sa1 for Technical Co-operation among the Developing 

Countries for the Developaent of Lime Industries 

(discussion paper) 

Phase I.: Collection of information at the national level: 

- Classification of number, capacity and type of installations 
available; 

- Detailed description of selected efficient small- to meclium
scale lime processing technologies (UNIDO will provide sample 
descriptions of e:tiating or proposed small-scale lime plants). 

Phase II..: R.niev-of available technologies in participaring developing 
countries with the help of a TCDC experts group meeting organized 
with UNIDO support: 

- Presentation and discussion of selected technologies with review 
and calculation of design parameters and structural details; 

Visit to selected plants in a host country singled out as most 
appropriate meeting place considering the objective of the 
development activity; 

Selection of host country for elaboration of a TCDC feasibility 
study for an appropriate pilot-cum-training lime processing 
installation; 

Selection of host institute and TCDC experts for working group 
to elaborate feasibility study and to build and start-up of a 
plant with training of personnel and detailed reporting of 
results and ex?erience. 

Phase III..: Elaboration of feasibility study and building and start-up of 
pilot plant. 

Phaae IV. TCDC workshop to evaluate the experiences resulting from the 
development of the pilot project and compa~ison between the pilot 
installation and other selected piar.·i:s with near-to satisfactory 
performance. 

Phase V: Ducuasion of the results at the national level in individual 
countries and examination of the future lime requirements as well 
as elaboration of proposals for how to cover tbe (increasing) lime 
demand with existing and/or new installations. 

TCDC experts group meeting to elaborate feasibility att.dy (studies) 
and 8Ubaequent fielding of selected experts for the necessary 
studies in close co-operation with national experts. 

Building and start-up of plants ~ith training of personnel. 

Privatization of most efficient installations and use of incomding 
ful\d8 for development of new installations or modification of 
ext.ting installations. 

Phase VI: Orcanization of TCDC meeting to report on results and rhe capa
bilities established and to select technical area• for further TCDC 
co-operation which could bene!it from the experiences gained during 
tbe development of aeveral lime production installation•. 




