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CHAPTER - I 

EXECUTIVE SUMMARY 

1. 1 PROJECT BACKGROW-'"D AND HISTORY 

1.1.1 OBJECTIVES OF THE PROJECT: 

The prime objective of th~ project is to carry out a pre
feasibility study for the manufacture of <igricultural tools. 
implements and simple equipment and thereby to provide necessary 
information to ·the decision maker. on whether or not to establish 
such manufacturing enterprise in Somulia. Moreover the study 
should advise on whether the unit should be establi~hed as an 
extension of the Foundry and Mechanical Workshop {FMW) or as a 
new independent enterprise. 

The pre-feasibility study was part.ly financed by UNIDO and 
partly by a contribution in kind rf the Government of China in the 
form of two consultants, the Government of Somalia covered the 
local costs of the two Chines~ consultants. 

1.1.2 ECONOMICS OF SOMALIAN AGRICULTURAL 
AND INDUSTRIAL SECTORS: 

a) General Scenario: 

Somalia, known as the born of Africa is amongst the poorest 
countries in the world and is classified by the United Nations as 
a lea.st developed country. Somalia's per capita income as per 
1988 estimate was US $ 280 only. In an ar-:a of 638, 000 square 
kilometers only 8.5 million people are living. thus the 
population density is only 13.3 persons per sq.kilometer. About 
13 percent i.e. 8.2 million hectares out of total 63 million 
hectares of land is potentially suitable for agriculture. Per 
capita agricultural land is approximately one hectare. Only 12.2 
percent i.e. 1 million out of 8.2 million hectares of potential 
agricultural land is cultivated at present. General lack of 
infrastructure --physical and institutional-- and the hostile 
physical environment, poor communication, lack of modern 
transportation system and scattered population centres have 
created serious obstacles to development of the country in 
general and to agricultural sector in particular. ~~esently 42 

.. percerJt of the population are nomads and 31 percent are farmers, 
cultivating land along the Juba and Sbeballe rivers and in the 
higher rainfall Bay and north-west regions. The rest are urban 
and semi-urban dwellers. Estimated -t:.otal GDP during 1989 is 8.12 
billion So. Sb. at 1977 constant prices and 426. 7 billior1 So. Sb. 
at 1989 current ~rices. 

The Somalian ecor1omy is dominated by the livestock sector, 
the principal foreign exchange earning source. Livestock sector 
proviqes fl living to the large nomadic population and generates, 
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about 46 percent of GDP at 1977 constant prices and 39 percent of 
GDP at 1989 current prices. 

Crop production generates abot.Jt 16 percent of GDP at 1977 
constant prices and 19 percent of GDP at 1969 current prices. 
Major crol'S are banana, sugarcane, rice, maize, sorghum, sesame, 
groundnuts, cotton etc 

b) Industrial Scenario: 

Approximately 80 percent of the manufacturing enterprises 
are state-owned, but a shift in policy towards privatization is 
currently underway. Excepting a few capital intensive projects· 
{mostly non-operative), most of the Industries are still based on 
processing of agricultural products. Contribution of the 
manufacturing sector to GDP during 1988 was 3.8 percent at 1977 
constant prices and ~t current prices, it was 4. ~. percent. The 
industrial sector's contribution to GDP is insignificant in 
comparison to the agricultural sector. At present, on weighted 
average, only 26 percent of the installed capacities et"e utilized 
by the running industries. Considering the weighted average 
point of break-even, the industrial sector as a whole is running 
at a loss. One of the major causes for the industrial stagnation 
is due to inefficient management of enterprises which is the 
result of low salaries/wages, non-accountability, lack of 
motivation, non-adherence to modern management systems, 
inadequate foreign exchange allocation for importing raw 
materials and spares, frequent load shading etc. 

To deal with the deteriorating; industrial situation, 
Government of Somalia bas set-up a new set of broad based 
(1bjec:t-ives; primarily t,o promote export oriented, import 
substitution, labour intensive industries with greater eu1phasi~; 
on more participation of the private entrepreneurs. 

1.1.3 THE FOUNDRY AND MECHANICAL WORKSHOP CFMW) -
SUMMARY REVIEW OF ITS PERFORMANCE: 

The metal products sub-sector has contributed between 7 to 
14 percent of manufacturing output. Governm6nt owned Foundry 
and Mechanical Workshop (FMH) is the only enterprise of its kind 
in Somalia and has some capacity to manufacture agricultural 
tools and implements. Therefore, review of the performance of 
FMW is important from the point of view of the present study. 

The Foundry and Mechanical Workshop (FMW) was founded in 
1975 with extensive assistance from UNIDO. Subsequently, this 
&ssistance h&s continued in the form of tedmical and meme.gerial 
inputs. The objective was to create a nucleus for the develop
ment of metalJ.urgic&l and engineering industries in Somalia and 
to develop a centre for the training of Somalian technicians. 

At present, the pl ant has a srnall foundry, with em oil fired 
cupola furnace of one ton per hour capacity. It has also a 
medium-sized well-equipped machine shop' for castings and 
production of other metal par~s by cutting, forging, ~illing and 
weldi,1g. 
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There has been a falling trend in capacity utilization since 
1982 when it was 33 percent. Present capacity utilization rate 
was estimated at 14 percent. Sales in 1986 was So.Sh 13.4 
million, wi~h a profit of So.Sh. 0.7 million. 

Although the financial accounts have been indicating profits 
over the years, the figures have been constantly challenged by 
analysts from bilateral donors. The F'MW has not generated any 
real profit due to operating at low capacity level for the pas~ 5 
years. 

A study carried out by the International Science and 
Technology Institute, In~ .• Washington, D.C .• sponsored by USAID 
has recommended leasing out the ventur~ to private entrepreneurs 
for a limited period. Their observations and recommendations 
were as follows: 

Observations: 

The plant may become a viable, profit-making enterprise 
provided its management is completely restructured and 
it:;; policies overhauled. 

Under its current budgetary and political cons·~raints, 
the Government is unable to support the management 
restructuring process. 

The private sector is best equipped to provide V·1e 
necessary profit-making incentives and managemen~ 
expertise. 

Recommendations: 

As an interim solution, it is suggested that the plant 
and equipment be leased to a private entrepreneur with an 
option of ownership transfer to be exercised at a future 
de..i..~. Meanwhile, the entrepreneur wi 11 be guaram;.eed 
complete freedom of action, therf.lbY <.:fJrnplet.ely separating 
manag~ment of the firm from its ownership. 

1.1.4 STRENGms AND WEAKNESSES OF FMW: 

On the basis of the analysis, observations and finding~ of 
the entire activities of the FMW, the following conclusions could 
be made on its strengths and weaknesses . 

a) STRENGTHS: 

1. FMW is the only industrial enterprise of its kind in Somalia. 
Therefore, rich experiences and skills of its employees 
acquired over a decade in mP. ... al based production will be an 
invaluable asset for tb~ proposed plant. 
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2. Layout of the FMW is good and spacious, therefore, suitable 
for easy manipulation and subsequent inclusion of the 
propused plant as an extension of the FMW. 

3. Almost, all of its operating machines/equipmeP.t could be 
P.ffectively assimilated after minor adjustments and 
overhauling, with the machines and equipment of the proposed 
plant; as such, sizable amount of investment cost could be 
saved. 

4. Many of the non-operating machines and equipment {due to 
lack of proper maintenance and spare parts) could also be 
effectively utilized through major replacements and 
overhauling, .. ~herefore, &ddi tional savings in investment 
cost could be made. 

5. Location of the FMW is excelle~t for an industrial 
establishment, therefore, the proposed plant would also 
enjoy the advantages of this location. 

6. Site of the FMW is good and a~l sorts of modern facilities 
required for industrial estatlishments are available; as 
such, the proposed plant could also avail these facilities 
without incurring major investments in these aspects. 
Moreover, cost of land could also be saved by uti ~.izing the 
same premises. 

7. Exis"ling building flnd infrast.ruc:t.ure of t.be FMW c01.1ld also 
be used by the proposed plant; as El result, sizable amount 
of investment costs, in respect of buildings and a1.txiliary 
buildings could be saved. 

8. FMW bas established c:lose liaison Elnd good relationship 
with s0~e organizations like ONAT and AFMET related to 
&grjcultur-al mechanization in Somalia. The proposed plant 
could also take tbe advantages of this relationship for 
effective testing and marketing of its products. 

9. FMW's managers and workers are relatively young, 
therefore, with improved packages of remuneration and 
incentives, their services could be utilized for longer 
tir'.e. 

10. FMW's present production facilities could be effectively 
utilized as a training venue for the workers of the 
proposed plant. 

11. Government support and protection are its greatest strength. 
Despite its poor performance and continuous financial loss, 
the FMW has not been liquidated or closed down by the 
Government, rather Government considers FMW as the nucleu!'; for 
skill and technology development and training of Somalian 
workers. 

b) MEAKNESSES: 

1. Concept of moder·n management practices and systems &re 
totally absent at FMW. 
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2. Tendency for non-adherence to the recommendations of the 
previous studies done for organizational development. 

3. Serious liquidity problem due to blnckade of cash money in 
inventory which are non-saleable. 

4. Working forces are demotivated due to poor rem1.meration and 
lack of proper incerltive systems. 

5. FMW is a public sector enterprise, as such, Government rules 
and regulations are imposed on it, and it cannot operate 
like a private enterprise. 

6. Modern concepts and proper rules are not followed in timely 
preparation and presentation of financial statements. 

7. So far, it has not developed a good distribution channel 
for marketing of its products. 

8. There is no R & D facilities for management, marketing, 
production plannin' and control, etc. 

9. Each and every functional area, such as production, stores, 
purchase, marketing, finanoe and accounts, organization, 
personnel management etc. of the FMW are affected by serious 
performance problems. 

1.2 MARKET AND PLANT CAPACITY: 

1.2.1 DEMAND AND SUPPLY ANALYSIS: 

The major market for agricultural tools and implements is in 
the seven regions scattered along the banks of the Sbabelle and 
Juba rivers, namely, Hiipan, Mid-Sbab~lle, Lower Sbabelle, Lower 
Juba, Mid Juba, Gedo and Bay. These regions cover 91 percent of 
the total irrigated area and 77 percent of the rainfed land. 

Both secondary and primary data have been used for demand 
and supply analysis. The primary data was collected through a 
limited market survey in and around Mogadishu. 

As a natiomt1ide detailed market survey was not possible, 
hence, the approach of replacement demand bas been considered as 
the base of demand estimation. However, the information from the 
limited market survey and var~ous co-efficients developed from 
the secondary data such as, number of farm holdings, crop 
varieties, climatic effect, soil condition, total cultivable area 
of the country, ethnic characteristics of farmers, Government 
policies and programmes etc. have been used to ef;timate the 
demand for the product-mix of the proposed plant.. Tbe esti"1a'LE:d 
demand for each product bar; been exhibited in table 3-1 at page 
57 of chapter III. 
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1.2.2 PLANT CAPACITY: 

On t.he basis of the market analysis, it is proposed to 
ma11uf acture 30 types of implements plus some spare parts and 
ac:Ihoc equipment. The quantities to be produced of each ty~~ is 
shown in Table 3-1 on page 57. The products may be classified 
into six major groups as follows: 

Groups T y p e : Number of Produ~ts 

A Hand Tools 5 

B Manually Operated Implements 9 

c Animal Drawn Implements 5 

D Power Driven Equipment 4 

E Tractor Drawn Implements 7 

F Others(other implements, 2 
equipment. and spare parts} 

T 0 T A L : 32 

Product description and illustrated drawings are presented 
at Annex-4. At full capacity the plant will process a total of 
1443.44 tons of metal in tbe fifth year and each year thereafter 
in one shift. 

1.2.3 SALES ESTIMATES: 

Product pricing has taken cognizance of local prices of 
imported and local products, current practices, margin charged ~Y 
different types of distribution channels, quality of products etc. 
On the basis of these unit prices, revenues from sales of the 
proposed plant have been estimated. Thus, Schedule 3-2 page 64, 
and Table 3-2 presented at page 59 shows, yearly detailed sales 
revenues from the products. Summary of sales revenues and sales 
and distribution costs for first five years are presented below: 

I terns 

SALES REVENUES AND SALES AND DISTRIBUTION 
COSTS FOR FIVE YEARS 

(Revenues and Co~ts in 1000 $) 

: Year-1 : Year-2 : Year-3 : Year-4 : Year-5 & 
Onward 

Sales Revenues 643.51 930.80 1,328.14 1,767.12 1,944.53 

Sales and Distri- 27.96 
bution Costs 

29.76 32.16 34.80 36.00 
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1.2.4 PRODUCTION PROGRAMME: 

The proposed plant will utilize multi-purpose universal 
machines, which will enable it to produce a variety of implements 
and tools. The proposed production program for the first five 
years and thereafter is shown in Schedule 3-4 page 66 per product. 

It is expected that full capacity utilization will be 
reached in the fifth year. The production program should be 
reviewed annually and adjusted in accordance with market demand. 
A higher production capacity may be reached through operating a 
second shift. 

1.3 MATERIALS AND INPUTS: 

Approximately US$ 1.17 millions will be required for 
materials, inputs and utilities during 5th year of production at 
full capacity in one shift. Out of this total amount the cost of 
imported materials and inputs will be US$ 0.973 million i.e. 83 
percent. Tbe plant, therefore, will depend heavily on imported 
materials and inputs. A small saving is achieved through the use 
of local iron scrap. 

The relative share of materials and inputs in the c:ost of 
production at full capacity is shown in the table below which 
reveals that the share of raw metal predominates, being 78,3 
percent of the total. 

Iron and : 
Steel 

ESTIMATE OF PRODUCTION COSTS; MATERIALS AND INPUTS 
AT FULL CAPACITY 

(in US :S • 000) 

I. : Auxiliary : 
: Mater? al s : 

Z : Utilities : Z : Others : 7. Total 

915,58 : 78,3 : 133,60 : 11'4 : 76,33 : 6,5 : 44,53 : 3,B : 1170,04 

Source: Schedule 4-1 in Chapter IV. 

1.4 LOCATION AND SITE: 

The proposed project will be esta.b:i.ished as an extension of 
the existing FMW, whose location and site may be considered 
excellent. Power, water, communication, etc. are readily 
available at 3ite and there will be no problem for waste 
disposal. 'fbe plant may face the problem of recruiting an 
adequate number of technicians and skilled workers, 
notwithstanding the fact that Mogadishu is a labour surplus area. 
Therefore, technicians may be recruited in advance and given 
adequate trairiing, when the decision for implementation of the 
project is taken. The cost of site preparation and development 
is estimated at 'US $ 72,500. 
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1.5 PROJECT ENGINEERING: 

1.5.1 TECHNOLOGY AND EQUIPMmT; 

In order to manufacture the numerous products. a tot.al of 
143 different types of machinery/equipment will be required, of 
which 56 types i.e. 39 percent of the machinery and equipm~nt are 
already available at the FMW in varying conditions. The balance, 
87 types wi 11 have to be procured from abroad. As t.here wi 11 tu:· 
frequent changes of product batches due to the varied product-mix, 
Universal Machine Tools and General Purpose T~chnologies are 
recommended. 

The flow-chart in 
shops and laboratories 
production processes. 
$ 1.1 million and the 
80,000 only. Details 
6-2 page 93. Summary 
shown below. 

Chapter Vl shows the different production 
to cover the different stages of the 
The total cost of new equipment will be US 

cost of technology acquisition is US $ 
of the equipment are presented at Schedule 
of the equipment and technology costs are 

SUMMARY OF TOTAL EQUIPMENT AND TECHNOLOGY COST 

Sl.No.: D e s c r i p t i o n Cost in US $ 

1. 

2. 

3. 

4. 

5. 

6. 

Foundry shop 

Forging and heat treatment shop 

Punching and welding shop 

Machining shop 

Assembly shop 

Tooling and maintenance shop 

7. Pump and Ag1·iculture machinery 
Maintenance shop 

8. 

9. 

10. 

Others 

Unforeseen cost 

Sub-Total 

Technology aquisition 

T 0 T A L 

36,100 

115, 000 

35,000 

152.400 

30,000 

256,200 

466,700 

8,600 

1,100,000 

80,000 

1,180,000 
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1.5.2 CIVIL ENGINEERING; 

The layout of the plant has been designed keeping in view 
the existing FMW. Detailed layout of the proposed plant within 
the frame work of the FMW is shown at figure 6-2 on page 87. 
The total cost of the civil engineering works, is estimated at US 
$ 1. 45 million out of which the foreign cost component. is 
estimated at US$ 1.241 million i.e. 85.6 percent. Details of 
civil engineering costs are shown at schedules 6-4 and 6-5 on 
pages 98-99. For v~rious types of civil maintenance and repair 
works US$ 21,750 will c~ required annually. 

It may be noted that, by integrating the new plant with that 
of the existing FMW at least 35 percent of investment costs in 
machinery and civil works will be saved. 

1. 6 PLANT ORGANIZATION AND OVKRBEAD COSTS: 

The organizational structure suggested for the proposed 
plant will have two departments. The production department and 
the department of administration. A detailed organogram of the 
propoGed plant has been presented at figure 7-1 on page 104 in 
Chapter VII. Here a brief description of the functions and 
responsibilities of each unit is given. It is recommended that 
the new plant will be an extension of the FMW. Hence, both the 
FMW and the proposed plant will have a common management. 

1. 7 MANPOWER: 

The plant will employ a total of 320 workers and staff of 
whom 55 will bt administrators, 35 engineers and 230 workers of 
various skills involved in tht3 production process. The total 
cost of manpower wi 11 be US $ 86, 382 armual ly. It was assumed 
that the plant will operate for 303 days per year and for 8 hours 
per day in one shift. It is important to recruit qualified and 
experienced managerial st&ff and engineers in or·der to achieve 
the planned level of output and efficiency. It is also 
necessary to organize training programs regularly for the worker~. 
Schedules 8-1 to 8-5 pages 108-111 give information on the 
manpower requirements arJd the corresponding ccsts. 

1.8 IMPLEMENTATION SCHEDOLIHG: 

As indicated in the project implementation Schedule 
presented in figure 9-1 on page 114, approximately 24 months 
will be required to implement the project, i.e. reach the stage 
of production. To ensure the proper planning and execution 
of the construction phase, a project management team should be 
set up which will inch1de senior managi::rs and engineerr; of the 
future plant. US$ 225,000 will be incurred during the 
implementation phase to cover the cost of various activities as 
shown in Schedule 9-1 page llti. 
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1.9 FINANCIAL EVALUATION: 

As indicated in table 10-1 page 117the tJtal initial 
investment costs will be US$ 3,249,197. It is assumed that the 
initial investment cost will be financed partly in the form of 
equity and partly in long term loans, and that the ratio of 
equity to loans will be 40 : 60. Furthermore it is assumed that 
the interest rate will be 20 percent and the amortization period 
will be 10 years with one year of grace during which only the 
interest will be paid. 

Sales revenues at full capacity will amount to US $ 
1,944,530. Total production costs in the first year of full 
capacity will amount to US $ 1,834,200. 

The financial analysis have been made using the Computer 
Model for Feasibility Analysis and Reporting {COMFAR) developed 
by UNIDO. A full set of COMFAR Schedules are attended at 
Annex 5. 

The cash-flow table computed by COMFAR shows a pc-sitive net 
cash-flow, during the construction period, whereas during the 
first eight years of the operation period, it shows a negative 
calculated cash-flow of significant proportions. This is partly 
due to the relatively long period required for the project to 
attain ful.l capacity of production. Thus, in the sensitively 
analysis where it. was assumed that full production capacity is 
reached in the fourth year instead of the fifth year of 
operation, the period of negative cummulated cash-flow is reduced 
from eight to six years which still does not solve the problem. 
Another reason for the huge deficit in the cumrnulated cash-flow 
is the debt burden. The repayment of principal and the payment 
of interest must be covered fr·om the cash balanee. 

The COMFAR cash-flow table in Annex 5, pages 175-178, shows 
a negative balance of US$ 294,270 in the first year of operation 
in 1991, peaking at TJS $ 921,830 in 1994 and then faling to a 
negative balance of US $ 74,650 in 1998 and showing a positive 
balance of US$ 243,766 in 1999. 

In real life, this situation can not exist, as financial 
planning would have identified the need for additional funds and 
arrangements would have been made with a bank to fully cover 
these requirements through short-term borro~ing or overdraft. 
Otherwise the operation of the plant will either be disrupted or 
considerably curtailed. It may be observed that the estimated 
short term funds re~uirements as shown in the cash-flow table are 
larger than the net working capital requirernents during each of 
the initial six years of operation. Such a financial structure, 
where the working capital is entirely dependent on short-term 
lotlns is not sound, and suggests that long-term funds {equity 
capital and long-term loans) need to be i~creased to cover part 
of theru: financial requiremt:nt.s. 

From the point of view of the invest.or, profitability will 
be measured by c&lculat.ing t.he return on equity, Howeve, as the 
project will be financed by equity and loan capital, it is 
advisabl'.: to c:alc:ulat.e t.bi:· rf".•t.1.lrn on total inve~.;tm,:mt. {equity and 
loans}, using discounting methods. 
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There are two useful measures of profitability using 
discounting methods: the Internal Rate of Return (IRRl and the 
Net Present Value (NPV). The IRR for this project, as computed 
by \.~OMFAR, is 11. ~.9 percent which is significantly lower than the 
interest rate of 20 percent paid on the long term loan. On this 
basis the project proposal is not acceptable from a commercial 
point of vie''· 

The NPV has been calculated using a discount rate equal to 
the nominal rate on the long term loan, namely 20 percent, which 
has given a negative NPV of - 1188,6 indicating that the project 
proposal is not acceptable. One may argue about the wisdom of 
using 20 percen~ as the discount rate. On the other hand the IRR 
of 11. 59 percent is too low to be tr~ as the discount rate. 

On the basis of the financial analysis as shown in Chapter X 
page 117 - 126 the project should ... ot be accepted from a 
commercial point of view. However, the management of the FMW may 
wish to examine the accuracy of the assumed selling prices and 
the assumed costs of production. If discrepancies are found, the 
revised estimates may be sent to UNIDO for another analysis using 
COMFAR. 

1.10. ECONOMIC EVALOAfION: 

1.10.1 ECONOMIC RATE OF RETURN: 

Bi:ist.:J on as:;u1riptior;s, mentioned in Chapter X page 127. the 
project shows an EIRR of 16.5 percent after both the preliminary 
adjusted pric:es and the foreign exchange rate adjustment. The 
EIRR is thus barely above the cut-off rate of 16 percent. 
Therefore this investment project could be acceptaL:it:: fr·om an 
economic point of view. 

1.10.2 ADDITIONAL SOCIAL EFFECTS: 

a) The project will provide direct employment to 320 
persons, the majority of whom will be unskilled or semi
skilled work~rs who may not otherwise be employed. In 
addition, the project's spill-over effect is expected to 
provide employment for ari additional 100 workers. 

b) The output of this project will replace imports and result in 
significant value added effect. 

c) The project will be beneficial to the country in 
lay the foundation for an engineering industry. 
transfer of technology could beneficial to other 
enterprises. 

that it will 
The resultant 
industrial 

d} The project will have a training component. By the skills of 
Somalian workers, they would not only improve their living 
s~andards, but ft]~o become more uGeful members of th~ socie~y 
in rendering high quF.1li ty services. 
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e} As the proposed project, will be merg _d with t~-,e FMW, it is 
expected that this wi 11 be t-he moment. to resi:.:;. ...i<.:t.ure t.he FMW 
along the lines recommended by other studies and, hence, bring 
about. an improvemen~. in profit.ability. This will save the 
Government sizable subsidies which it is providing the FMW 
every now a.rid then. 

1.11 CONCLUSION AND RECOMMENDATIONS: 
-------------------------------

The project appears not to be acceptable from a commercial 
point of view, however from the national point of view the 
project appears tc be beneficial to the economy. It might, 
therefore, be worth while to re-examine the product mix with e. 
view to maximizing profitability to make it more appealing to 
invest.ors and less costly to the Government which may k.ave to 
offer incentives. The follow-up study should, verify the costs 
and prices assumed in this study and provide missing data such as 
international prices of products, projection of demand analysis, 
and technical and financial eva.luat.ion of the project under- t.wo 
shifts 0pera".:.ion. 
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CHAPTER - II 

PROJECT BACKGROUND AND HISTORY 

2. 1 PURPOSE OF 'l'8E PROJECT: 

The pur:r;>ose of this project is to carry out a prE.·
feasibility study for the manufacturing of agricultural tools, 
animal-drawn implements and manually-operated equipment with a 
view to ascertaining the marketing, technical, commercial and 
economic viability of establishing such a plant in Somalia. 
The pre-feasibility study will also examine the status of the 
existing Foundry and Mechanical Workshop (FMW) and determine 
whether the pruposed manufacturing facility will be an extension 
of the FMW or a new independent enterprise. 

2.2 PROJECT ORIGIN AND IDEA: 

Policy makers in So~alia realized that more food crop 
production may be achieved by utilizing the available unused vast 
land which would in turn pave the way for Somalian economic 
emancipation. In order to achieve this objective, the Government 
has given high national priority to increase agricultural 
production and productivity. Adoption of modern techniques and 
ag~icultural mechanization are the answers to higher production 
and productivity in the agricultural sector. 

With a view to promote South to South Industrial 
Cooperation, UNIDO has organized a meeting in November 1986. 
in the Indian capital of New Delhi between African and Asian 
Countries. At that meeting, an agreement was signed by the 
Chinese delegates and the Somalian delegates. by which the 
Chinese Government agreed to provide two experts who will assist 
in the preparation of a study on the possibility of manufacturing 
agricultural hand tools, simple equipment and implements in 
Somalia. Through UNIDO's coordination and financial assistance 
in the travel costs, the two chinese experts were sent to Somalia 
in August 1988. Subsequently UNIDO also recrcited a Financial 
Analyst who also pa~·~,icipated in the preparation of the pre-
f eas i bi l i ty study. 7herefore, this study is a joint effort of 
all three experts concerned. 

2.3 ECONOMICS OF SOMALIAN AGRICULTURAL 
AND INDUSTRIAL SECTORS: 

a) BACKGROUND: 

Somalia is located in the northeastern corner of Africa, 
bordered by Ethiopia and Kenya to the west and south and the Gulf 
of Aden and the Indian Ocean to the north and east. The length of 
the coastline is about 3,000 kilometers, and the area is 63 
million hectares or 638,000 square kilometers. The topography is 
varied and includes hot and arid coastal plains, rugged mountains 
and plateaus, and lowlands of varying fertility and rainfall. 

I I I I 
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Approxim~tely, 13 percent i.e. 8.2 million hectares of the land 
is estimated El$ :v•t.f'.'rit.ial ly su i tal·li=- for crop production, but 
with water t,he 1 imi ting constraint. At preser1t, roughly 1 
million hec:t-&res ttre under- cultivation of which 83f•,000 hectares 
are under dry f3.rming, 100,000 h~ctares ere under flood 
irrigation agrir.:ulture e.id 6~1, 000 hectares are under controllF>d 
irrigatior1 system (ref. Se:hedult:- 2-2, page 41). 

Somalia is amongst the poorest countries in the world and is 
classified by the United Nations as a least developed country. 
Per capita income was estimated at US $ 280 in 1988. The gener~l 
lack of infrastructure -- physical and institutional -- and the 
hostile physical environment, poor communications, lack of morlern 
transportation system and scattered population centres, have 
created serious obstacles to development of the country. 

The population was estimated at 8.5 million<l> in 1986. 
About 42 percent of the population fire nomads and semi-nome.ds wbo 
depend on livestock for their subsistence; about 31 percent a.re 
farmers c·1J1tiveiting land filong the Juba find Sbeballi rivers and 
in the higher rainfall Bay and north-west regions; and the rest 
are urban and semi-urban dwellers. The econrJri:y is dominat.ed by 
the livestock sector, principal foreign exchange earning source 
wbic:b provides a living to the large nomadic populbtion and 
generated about 46 percent of GDP at 1977 constant prices {ref. 
Table 2-1) and 39 perc:,~nt of GDP et 1989 current prie;ts (r.:::-f. 
Table 2-2). 

Cri:•p :t:·r:: .. :]i.1.::"tion generates abo11t. 16 percent of GDP et 1977 
constant prices and 19 percent of GDP at. 1939 c:urrent prices. 
Rainfe•.l cr•JP prc.«1•.:e:t..i r.;:1 i !.: based pr·imari ly '.t:Pon maizu and 
sorghum. Crop production under controlled irrigation is cer1t . .:~ed 
on bananf:4s { tbe principal cash crop and t.be seC:•Jnd 1 argest. export 
cornmod i ty}, sugarcane, rice and maize; produc:tion under fl006. 
irrig:;i.tior1 r.:omprisf::~ m~inly maize and r.;f~sarni:: (ref. Schedule 2-1, 
2-3, pages 40-42). 

"1987 marked the first year of 1987-1991 Five Y2ar Plan. In 
accordance with the programme, the Public Investment Programme 
focuses on projects t..hat restore product.ive capacity, with short 
gestatio1 period!"> and whicb have proven acceptable economic ratr? 
of return"<2>. In line with the stated programme of the 
government the scenario of manufacturing sector bas been reviewed 
and presented in tbe following paragraphs. 

Tbe manufacturing sector's 0ontributior1 in 1988 was around 
~.7 percent of GDP at 1977 constant prices and expected to 
increase to 4.0 percent in 1989. At 1988 current prices, 
manufficturing sector's contribution was 4.5 percent of GDP and it 
is expected tu increase to 4.8 percent in 1989. 

<1> "The Five-Year Hest.icrr1eil DE!'veloprnent Plan 1987-1991", 
Directorate of Planning, Minir;try of Hation&l Planning, 
M~e~dishu, Sertemher 1987, p.70. 

<2> "Pe:.fc)rmfiw.:e of the Sornal ian Economy in 1987 ", Ministry 
of Nation&} Plfinnin~Z, Gov-=:rnment of Som&lia, Mc:i~wJir;hll, 
1988, p. 19. 

I 
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Till 2-1 

&mi IDETIC PrOU:T BY ~ KOO [f CTMTY 
AT lffl CIEMT PRUiS 

Oti lli Cll5 of So. 91. ) 

YEARS w:~:~:~:~:~:~:~:~:~:~:~:~ 

!ll.H:TED 
EIDOIIC CTIVITY 

I. &JQLTUE CTDTIU 3850 4046 35114 JM4 4418 44'15 '3699 4220 4153 4426 51117 5212 
In 1 of 6.D.P 61.03 63.82 ~.7# 58.56 63.91 62.82 ~.33 62.35 64.28 61.'16 63.99 67.36 

i) Liw-sbrl 2995 l212 1142 2'l60 :m4 3409 2710 l076 E2 3142 DllJ !162 
In 1 of 6.D.P 47.48 51.66 45.23 45.09 49.09 47.65 43..46 45.45 47.63 43.99 46.68 48.62 

bl Cnf Prmrtim 1111 678 683 a'lll 843 IJCt2 795 928 1015 1060 1093 1207 
In 1 of 6.D.P 10.92 10.69 11.27 10.63 12.19 12.61 12.75 13.71 13.7l 14.84 13.75 15.llJ 

cJ Fcrestry 145 148 152 156 161 166 170 175 181 186 192 !ft) 

In 1 of &.D.P 2.!0 2.33 2.51 2.38 2.33 2.32 2.73 2.59 2.45 2.llJ 2.42 2.59 

d} Fisheries 21 8 17 !O 20 18 24 41 35 38 42 45 
In 1 of 6.D.P 0.33 0.13 O.JI 0.46 0.29 0.25 0.38 0.61 0.47 0.53 0.53 O.:il 

2. fllll[TJ~ !mlR 

i} llnlf~lrilllJ 323 273 327 "El '!fl !TO !00 278 '119 331 344 "HJ. 
In 1 of 6.D.P 5.12 4.31 5.39 5.44 4.!0 5.17 4.81 4.11 4.04 4.63 4.23 3.Tl 

bl Electricity ind !liter !O 'n 43 43 43 40 40 46 47 55 45 45 
In 1 of 6.D.P o.48 0.46 o.n 0.66 "·c 0.56 0.64 0.68 0.64 O.Tl o.56 o.~ 

3. TUTrt. 611' AT FCTIRY mil ~ 6340 llJ62 6564 6913 7155 6235 6768 7394 7143 7947 rm 

In PercentilJe 100 100 100 100 100 100 100 100 100 100 100 100 

4. OlilllJf frOI previQIS 0.5 -4.4 8.28 5.32 3.50 -12.86 8.55 9.25 -3.39 U.26 -2.64 
yw in perc!lltiljf 

!DKE: al Fi,res frm Im to 1986 are frm "llitimal Accuts flH!IJites 1971-87", 
llinistry of litimal PhmilllJ ind JimtN Valley llMl,._ah Central statistical 
Dlpartat, lbjidistm, 1988, pp.14. 

bl FitrlS frm 1987 to 1989 are fr111 "/mW llMl.,.t Plan, 19891 lbjidistm,Jni.y 1989. pp.2. 

: (plniet!l 

5238 
64.45 

37IMI 
45.66 

1119 . 
15.74 

204 
2.51 

47 
0.64 

rn 
4.02 

47 
0.57 

8122 

100 

4.98 
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Till 2-2 

6lf BY !mC1Ell Kiii IF l:TMTY AT llllUi l'lll9 PRHIS 
I Iii 11 i ens of So. 91.) 

YEARS 
1'117 : 1978 : 1919 : l«im : lCJBl : 1112: 1'1113 : lCJB4 : I'm : 1986 : lCJ87 : l'llB : 1CJB9 

!BmED :CPlan-
EDIOIIC l:TMTY • 1111 ' 

I. &lDUllE ClDTIU 3850 4'16 m m1i2 IZS 111346 21407 mt~ 70413 lft.568 lmll 2i8'164 
1 of &.D.P 61.03 62. w. S.55 68.43 68.33 67. 7'1 66.52 67.fl 66.76 6'3.10 64.77 68.13 65.38 

il Li~crl 2995 3491 3129 nn 9365 12715 14812 211111 ml 41159 64552 116141 llim 
1 of &.U• 47.li 48.B'i 40.0l 46. 54 46.19 47.20 46.03 35.47 37.15 3611 Jl.61 41.40 38.67 

bl Crqi fra1Kti111 Ill 812 11115 31~ 3761 4D 4791 16112 I~ 20338 211138 52598 lllO(ll 

1 of 6.D.P 10.92 ll.37 15..15 19.31 18.55 15. 92 14.119 76. CJB 22. 92 18.23 11.111 18.66 18.75 

cl fcnstry 145 llM 250 36'1 664 1173 1672 2903 5060 11346 11190 2m!4 30765 
1 of 6.D.P 2.30 2.~ 3.20 2.26 3.27 4.33 5.20 4.116 6.08 7.48 6.87 7.38 7.21 

d> Fisheries 21 9 24 52 65 90 132 366 509 570 CJB9 1928 3183 
1 of 6.D.P 0.33 0.13 0.31 0.32 0.32 0.33 G.41 0.61 0.61 0.51 0.61 0.68 0.75 

2. PlllltTM !EJIR 

i) RnlfiebrilllJ m 301 446 m 932 1423 1572 :mi 4145 6240 8303 12746 20486 
1 of 6.D.P 5.12 4.22 5.70 4.74 4.60 5.26 4.89 4.70 4.CJB 5.59 5.09 4.52 4.111 

bl Bectrici ty l llittr 30 'll 34 27 40 59 65 96 n 262 "El 1007 1517 
1 of 6.D.P 0.48 0.41 0.43 0.17 0.20 0.22 0.20 0.16 0.09 0.23 0.34 0.36 0.36 

3. TOTI. &If AT Fl'CTIRY Im 6D 7141 711'21 16311 "J!1I/6 27063 321111 59i13 83191 lll5119 162988 2111842 420705 

In P!ranhge 100 100 100 100 100 100 100 100 100 100 100 100 100 

4. OYlll)f frm prMCllS yw - 13.2 9.52 1111.55 24.31 33.47 18.91 115.~ 39.92 34.14 46.06 72.92 51.40 
in P!rcenhl)! 

!DllI: al Fi,res frm !7"7 ~o 1986 .. , frm "lliti<Nl AccCllllts AIJcr!l)ites 1'117-17", ltinistry 
of Ph111i~ dlld ~~ Valley llMlqmnt: Clntril Statistical lllpirtllnt, lbjidislMI, 191 pp.IS. 

bl Fi,res fr• 1987 to ICJB9 fr• "lhwl DMJqmnt Plan, ICJB9", ltinistry of lliti<Nl 
Ph111i111J n1 Mlbi Valley DMlqlllllt: PlnilllJ lllpirt.nt, lbjidislMI, Jniwy ICJB9, pp.6. 

I II 11 I 
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'"The manufacturing sector, which was originally based on the 
processing of agricultural products such as fruits, vegetables, 
sugar, cotton, meat and leather, underwent structural 
transformation in the early 1980s when some capital-intensive 
projects came on stream. Around 80 percent of the manufacturing 
enterprises is State-owned, but shift in priority towards 
privatization is currently under way"<3>. 

'"There is a defin"te shift in Governments strategy from a 
state-controlled economy to market-oriented economy and full 
realization of the flexibility of the privat~ sector to the 
changing industrial realities. Policies are being pursued to 
attract foreign private investment in the exploitation of 
Somalia's resource endowment towards economic diversification 
and transformation'"<4>. 

"The natural resources of Somalia are rich enough to 
provide the potential for resource-based pattern of industria-
1 ization. One of the reasons for industrial stagnation in 
Somalia is inefficient management of enterprises"<5>. 

In order to overcome the deteriorated industrial growth and 
sluggish industrialization process, a new set of broad objectives 
have been framed out by the Somali Government. Th~ objectives as 
appeared in the Five-Year Plan,1987-1991 are: 

-to accelerate the pace of industrial development and maximize 
production; 

-to replace imports of manufactured goods by local manufacture. 
wherever economically feasible; 

-to promote the export of manufactured goods and maximize value 
added ~Y local processing; 

-to encourage the involvement of the private sector; and 

-to establish labour-intensive and cottage industries. 

b) ECONOMIC CHARACTERISTICS: 

Somalia's economy is charac~erized by a number of structural 
problems which policy makers have been grappling with over the 
past decade. As has been stated earlier, t.be economy is heavily 
dependent on agriculture for nearly 67 percent of GDP and over 
80 percent of exports, and over 75 percent of employment. But, 
livestock and food grain production remain vulnerable to 
climatic vagaries. With the commissioning of the proposed 
Bardbere Dam, substantial improvement is expecteti in the total 
agricultural sector and power sector which in turn will help to 
improve the balance of payment situation. 

<3> "Somalia, Industrial Revitalization Through Privatization", 
Industrial Development Review Series, UNIDO, PPD 91, October 
1988, p.xi. 

<4> Ibid.p.xii. 
<5> Ibid.p.xii. 
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Somalian labour force is largely unskilled and lacks the 
education, health and nutrition ~cessary for transition to 
more rapid industrial and export . ·rth. Human resource 
development is low. "Economicall. t1ve population. constitutes 
approximately 30-35 percent of th~ :al population ~n~reas the 
economy is not able to generate en~ employment to absorb the 
increase in the labour force and th~ . .;xisting pool of 
unemploym.ent"<6>. 

The economy is also characterized by very low savings, which 
in part reflects the low level of incomes, and by a large 
struotural external payments gap. National savings is not 
capable enough to finance less than half of total investment. 
The capacity to fina~ce imports can be severely affected by 
external factors largely beyond the Government's control. 
Consequently, external assistance has continued to play an 
important role in providing budgetary and balance of payment 
support. Nevertheless, inac!equate growth in domertic r~sources 
continues to seriously constrain the financing of key public 
investments as well as the operation and maintenance of existing 
assets. 

The problems of balance of payment management, inherently 
difficult in Somalia on account of its structural trade deficit, 
and heavy dependence on external aid. Overall balance of payment 
situation will continue to maintain a dismal trend. "The overall 
deficit in the balance of payments in 1988 is estimated to be 
more than double. that of 1987 amounting to US$ 76.4 million 
(ref. Schedule 2-5, page 43). The main reason for this huge 
increase in the overall balance of payments deficit is the sharp 
decline in exports due to the unexpected events that prevented 
exports of live animals in the second half of 1988"<7>. 

The adverse trend of balance of payments situation coupled 
with sluggish growth of GDP and withdrawal of exchange auction 
system caused rampant inflation and the shilling to fall further 
in relation to dollar. "The rate of inflation climbed to 70-80 
percent in 1987 and in 1989 it was around 60 percent. This 
calculation was based on assumption that there will be no 
additional balance of payment relief/exemptions"<8>. Schedule 
2-6 shows, the trends of exchange rate of So.Sh. to dollar and 
inflation rate in Somalia. 

c) SPECIAL OBSERVATION ON THE CHARACTERISTICS OF 
POPULATION IN RELATION TO GROWTH AND DEVELOP
MENT OF AGRICULTURAL SECTOR: 

The implementation rate of Agriculture Sector was 72.8 
percent in 1987. This shows a major improvement upon 
implementation rate of 41.9 percent registered in 1986. Despite 
the suc~ess of implementation and large contribution of the 
agricultural sector to GDP, Somalia will have to import on an 
average 47 mil 1 ion dollars worth of food per annum for s;ome more 

<6> "Annual Development Plan, 1989", Ministry of National 
Planr1in,1, Mogadishu. 1989. p. 14.5. 

<7> Ibid.p.21. 
<8> Ibid.p. 109. 
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:years; (ref. Schedule 2-4, page 42); primarily to meet up the 
demand of the increasing population which is growing at the rate 
of 3.21 per cent <9> per annum. Hard earned foreign exchange is 
drained out to import food when major percentage of vast 
cultivable land remained unused/underutilized. One of the main 
reasons for the above is that a major portion of the population 
are nomads who are basically by tradition --- non-agrict•lturist 
and their economy is primarily comprised of rearing livestock and 
trading in livestock. It is interesting to note that the nomadic 
population are gradually decreasing whereas the population of 
settled farmers and urban dwellers are increasing. Table 2-3 
presented below shows, the distribution of population by economic 
activity in Somalia. 

Years 

1986 

1983 

1982 

1981 

1976 

TABLE 2-3 

POPULATION DISTRIBUTION BY ECONOMIC ACTIVITY 
(Population in millions) 

Sources of 
Information 

Five Year Pl~n of 
Somalia & UNIDO 

World Bank Report 

- do -

- do -

- do -

Total 
Popu
lation 

8.5 

5.3 

4.6 

4.5 

3.8 

: Percentage Distribution of 
: Population 
:------------------------------
:t;.:1mads Settled Urban, Semi-

42% 

50% 

56% 

60% 

65% 

Farmers urban 

31.3% 

24% 

20% 

20% 

18% 

Dwellers 
and Others 

26.7% 

26% 

24% 

20% 

17% 

NOTE : As per Five-Year Plan of Somalia, Nomads population will 
further reduce to 40% in the terminal year of the plan 
i.e. in 1991. 

The Gradual increase of settled farmers is encouraging from 
the Somalian Economic point of view because .this will help in 
utilization of more and more cultivable land which otherwise 
remained unused. In addition, increasing crop production will 
benefit the economy in reducing food import and saving foreign 
exchange at a time of continuous adverse balance of payment 
situation. 

<9> "The Five-Year National Development Plan 1987-1991". 
Ministry of National Planning, Government of Somalia, 
Mogadishu, 1987, p.70. 
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This transition stage * of the nomadic life style is 
important from the view of agriculture sector. To get better 
economic return from agricultural land. modern tools. implements. 
techniques and methods i.e. agricultural mechanization should be 
introduced. The proposed project will help in the proper 
utilization of cultivable land of Somalia through greater use of 
agricultural implements. 

2.4 HISTORICAL BACKGROUND OF AGRICULTURAL 
MACHINERY INDUSTRY IN SOMALIA: 

The metal products sub-sector has contributed between 7 to 
14 percent of manufacturing output. The Government owned Foundry 
and Mechanical workshop (FMW), Mogadishu and the aluminum 
Utensils. in Mogadishu are the two recognized metal product 
factories in Somalia besides some small units manufacturing wire 
netting, nuts. bolts. nails etc. in the private sector. FMW is 
the only enterprise of its kind in Somalia and has some capacity 
to manufacture agricultural tools and implements. Therefore. 
review of the performance of FMW is important from the point of 
view of the present study. 

a) BRIEF REVIEW AND OBSERVATION ON THE PERFORMANCE OF 
FMW BY UNIDO AND ISTI, Inc. WASHINGTON, D.C. :<10> 

The Foundry and Mechanical Workshop was founded in 1975 with 
extensive assistance from UNIDO. Subsequently, this assistance 
has continued in the form of technical and managerial inputs. The 
objective was to create a nucleus for the development of 
metallurgical and engineering industries and to develop a centre 
for the training of Somalian technicians. 

The FMW was designed to produce castings, machinery parts. 
steel structures and oil tanks. Progressively, it was to take up 
the ta~~ of complex item~ to substitute for imports, and 
ultimately, to become a supplier of indigenous machinery. 
Initially, equipment was installed with annual capacity of 450 
tons on a one shift basis. An annual output of 1,500 tons with a 
two shift operation was anticipated, but this goal has not been 
realized. 

*Shifts of the nom&ds population towards agriculture farming 
will reduce the overall number of livestock population which 
is at present the number one foreign exchange earning source 
for Somalia. Therefore, future foreign exchange earnings 
from livestock is expected to decrease. On the other hand, 
utilizing more of the cultivable land for production of food 
crops will help tbe economy in reducing tbe import bill on 
account of food to a substantial level. A detailed cost
benefit analysis, keeping in view the ethnic characteristics 
of Somalis may perhaps draw a better conclusion in this 
regard. 

<lO>"Sl•rnalia: Industrial Revitalization Through Privatiza
tjon", Industrial Development Review Series, PPD 91 UNIDO, 
October, 1988, pp.45-46. 
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At present, the FMW has a small foundry, with an oil fired 
cupola furnace of one ton per hour capacity. It has also a 
medium-sized well-equipped machine shop for castings and 
production of other metal parts by cutting, forging, milling and 
welding. 

The factory processed 84 tons of metal in each of the years 
1985 and 1986. There has been a falling trend in capacity 
utilization since 1982 when it was 33 per cent. Present capacity 
utilization rate is estimated at 18 percent. Sales in 1986 were 
So.Sh. 13.4 million, with a profit of So.Sh. 0.7 million. 

During the first 13 years of its lifespan production levels 
have been low. However, it has fulfilled its initial objective of 
serving as a mechanical training centre. Trainees later found 
employment in the private sector and in the Middle East 
countries. 

Although the financial accounts have been indicating profits 
over the years, the figures have been constantly challenged by 
analy~ts from bilateral donors. The FMW has not generated any 
real pr·~fit due to operating at low capacity level for the past 5 
years. It is going through a process of decapitalization 
beca1:sF... of the equipment not being improved constantly. 

Due to the low salaries offered, turnover is very high, 
especially among skilled workers. Unskilled workers are recruited 
as trainee opera.tors, welders, millwrights, etc. However, after 
receiving some training, they leave for higher wages in the 
private sector. Although the work of the factory suffers, this 
aspect scores a positive point since the plant serves its initial 
purpose of being a. training centre for mechanical skills. 

There are die~el fuel shortages and interruptions in the 
power supply. Imports of raw materials such as metal, spare 
parts and coke are constrained by the foreign exchange shortage. 
Since the company itself is unable to earn foreign exchange, 
allocations are needed from the government. This has not been 
forthcoming because of the overall foreign exchange difficulties 
in the country. Marketing efforts by the company seem to be 
inadequate. There is a need to produce items where there is a 
good market demand. 

It is apparent that private sector involvement in this 
venture could produce positive results. With this objective in 
mind, a number of studies have been carried out, the last one 
being done by the International Science and Technology Institute, 
Inc., Washington, D.C., sponsored by USAID. They recommended 
leasing out the venture to private entrepreneurs for a limited 
period. Their recommendations are as follows: 

a) The plant may become a viable, profit-making enterprise 
provided its management is completely restructured and 
its policies overhauled. 

b) Under its current budgetary and political constraints, 
the government is unable to support tbe management 
restructuring process. 

c) The private sector is best equipped to supply the neces
sary profit-making incentives and management expertise. 
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d) As an interim solution, it is suggested that the plant 
e.nd equipment be leased to a priv~te entrepreneur with 
an option of ownership transfer to be exercised at a 
future date. Meanwhile, the entrepreneur will be guaran
teed complete freedom of action, thereby completely 
separating management of the firm from its ownership. 

Mechanical workshops are an extremely important factor in 
the development of industry and technologies. The:' serve as a 
basis for technological development and can even be subsidized as 
part of the needed infrastructure. In spite of the relatively 
poor performance, the programme for rehabilitation and 
improvements has to be taken as a matter of high priority. 

As training is a very important ingredient, additional 
training facilities have to be provided for both management and 
skilled workers. In fact, management should be exposed to 
training in successful private sector mechanical workshops in 
countries with medium-level technology. 

b) ANALYSIS OF THE PKRFORMANCK OF FOUNDRY 
AND MECDANICAL tlORKSBOP. MOGADISHU 

i) PRODUCTION MANAGEMENT: 

All products of FMW could be classified into 4 major groups. 
These are: 

1) Gray iron and non-ferrous metal castings, 
2) Steel structures, 
3) Agriculture implements, 
4) Other products (machined parts etc.) 

It has been observed that the "majority of products have been 
manufactured in very small batches or as a unique item, once or 
twice in last five years"<ll>. Production trend of selected 
products for last five years are presented below in Table 2-4. 

"From the four groups of products, the biggest share belongs 
to castings (by quantity} and to steel structures (by value}. 
These are the only groups of products which were manufactured and 
marketed in larger quantities"<12>. 

"It may be noticed that there was a high fluctuat.ion of 
production from year to year. However, there is a general trend 
of production volume decline. Simple products, such as spades, 
forks, hoes or water pipes, which do not significantly contribute 
to income gener~tion, are increasing their shere in total 
production"< 13~. 

<11> 

<12> 
<13> 

"Report on the In-depth Survey of the F'oundry and 
Mecl1anical Workshop", UNIDO Project No. DP/SOM/86/034, 
Mogadishu, April 1988, p.38. Also referred to as the 
Industrial Consultancy Unit (ICU) report. 
Ibid. p.39 
Ibid. p.39. 
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TABLE 2-4 
---------

PRODUCTION TREND OF SELECTED PRODUCTS OF FMW 
-----------------------------------------------------------------

Product I Unit of I 1983 I 1984 I 1985 I 1986: 1987 I I I I I 
I measure I 
I I 

-----------------------------------------------------------------
&.) 

b) 

c) 

d) 

Castings 
--------
Kitchen stove set 170 88 173 273 1,026 
Cone piece 54 454 37 166 191 
Crushing wheel .. 87 169 74 144 
Saddle 70 185 
Iron ingot kgs 1,693 697 2.008 850 365 
Cu alloys ingot 2,351 52 20 15 
Al alloys ingot 382 2,169 27 

Steel structures 
----------------
Tank 20 m3 piece 6 3 6 1 
Tank, oval 8 m3 6 8 
Tank. oval 6 m3 8 6 

Agricultural implements 
-----------------------
Spade piece 50 234 
Hoe 60 
Fork 23 
Weeder 1 5 
Maize sheller 14 3 
Maize grinder 2 
Leveller 9 11 
Juice extractor 3 16 
Water pipe meter 22 16 42 
Flange piece 13 15 5 

Other products 
--------------
Hand pump (steel) piece 10 
Hand pump {cast) 1 1 
Centrifugal pump 2 3 
Wind mill 3 
--------------------------------------------------------------
SOURCE: "Report on the the I11-Depth Survey of the Foundry and 

Mechanical Workshop" UNIDO Project No. DP/SOM/86/034, 
Mogadishu, April 1988. 

TECHNOLOGY: The FMW is a well designed plant and its layout is 
good. The technology adopted by the plant is divided into three 
major groups. as follows: 

- Casting unit (applied pro~esses are: melting, molding, 
casting and casting dressing), 

- Welding unit (applied processes are: shearing, cutting, 
milling, bending, arc and gas welding, surface coating 
etc.) 

- Mechanical Workshop Unit (applied processes are: shaping, 
milling. drilling, sawing, irinding, pressing, thread 
cutting etc. ) 



The above units of FMW are f,-.. .!ing some major problems resulting 
from: 

- utilization of ine~-perienced and untrained work force, as 
a result the rejection rate is high. 

non adherence to the technological requirements of various 
processes resulted in the poor quality of finished 
products, 

- poor maintenance of machines, equipment and tools 
resulted in an in~reasing number of non-working machines, 
equipment and tools, 

lack of spare parts resulted in an increasing number of 
non-operating machines and equipment. 

In order to overcome the problems, FM"'ri should rehabilitate 
its machinery and equipment, train its workers and strictly 
adhere to the technological requirements of the production 
processes. List of machinery and equipment along with their 
present status and layout position has been exhibited at 
Annex-1. 

PRODUCTION DEPARTMENT: Production Department is headed by a 
manager and under him there are three major sections. The 
sections are: 

- Foundry 

- Steel structure and Maintenance; and, 

- Machine shop and Agricultural Implements. 

PRODUCTION PLANNING AND CONTROL: Annual production plans for 
each department/section are prepared by the planner and then 
subsequently split into monthly production plans. FMW's 
production planning has no basis to depend on; because past 
performance, sales forecast, inventory status and availability of 
resources are not considered in the preparation annual prcduction 
plans. Production reports are not used for controlling and 
subsequent adjustments of production targets. In fact there is 
no set standards cf time of production, work orders, quality 
control, inventory control etc.; as such, it appeared that every 
organ of this department is operating independently without 
coordination and control system. 

The organogram of the Production Department is presented at 
Figure 2-1 on the next page. 

Review of the prevailing production efficiency and practices 
of FMW reveals a dismal picture; notwithstanding the fact that, 
existing production facilities could, if fully utilized earn 
reasonable profits. On an average FMW is utilizing only 14 to 17 
percent of its installed capacity {ref.Schedule 2-8 page 46). 
Th~ref ore the introduction of proper management and control 
systems, accountability, delegation of responsibility and 
authority, appropriate production planning and control etc. are 
however, the basic preconditions for profit earning. 



31 

FIGURE 2-1 

ORGANIZATION OF PRODUCTION DEPARTftENT OF THE FftW 

:-------------: 
ftANAGER 

:------:------: 

:----------------------:-------------------------: 
:----------:------: :------:--------: 

ftaintenance and 
: Steel Structure : 

:- ---------------: 
- "aintenance 

="echanical 
=Electrical 

- Steel Structure 
: -•olding :-Agriculture 
=Wind "ills 
=Tanks 

Foundry 

- -------------: 
-Foundry Engrneer 

=General Foreaan 

-Pattern Shop 
-Iron Furnace 

-Non-ferrous 

ii) MARKETING MANAGEMENT: 

:---------:-------: 
:ftachine Shop and 
:Agricultural 
: lapluents 
:- ---------------: 

-ftachine Shop 

=General Fore•an 

-"achining 

hple•ents 
=General Fore•an 
-Iaple•ents and 

Tools 
=General Fore•an 

-Water Pu•ps 

Marketing activities of any organization is considered as 
the nerve centre. Because, it is the marketing efforts and 
techniques that help the organization to place its product and 
services at the disposal of the customers and thereby to earn 
revenue for survival and growth. It is surprising to note that 
at present there is ~o formal marketing management 
department/section in the organogram of the FMW. The fact is 
that all previous studies conducted on FMW strongly suggested 
such type of department in the main organogram. 

At present marketing activities are performed under the 
control of administration and finance department. But, there is 
no qualified personnel available for doing the marketing 
activities. 

Due to the non-existence of the formal marketing organ in 
the org~nization of the FMW, the following activities are not 
performed at present, although their importance could hardly be 
overemphasized. 

- Collection and analysis of yearly data from internal 
sources on: 

- Production, sales, closing invent.cry etc. for variance 
analysis. 

- Determination of marginal contribution of each individual 
product necessary for price adjustment and production 
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planning decisions. 
- Assessment of market potential for existing products as 

well as for new products. 

- Asses~ment of demand and supply and subsequent project
tion of demand and supply of each product. 

- Product-wise segmentation of customers. 

- Collection of necessary information for formulation of 
short-term and long term market strategy and policy 
decisions. 

- Analysis of the efficiency and cost effectiveness of 
various channels of distribution. 

SALES: FMW's total sales during 1988 period, was So.Sh. 
12,257 thousand worth of goods and services; amongst which steel 
structure, iron casting and services comprised approximately 
90 percent of total sales. Detailed break-down of the 1988 sales 
figures were not available. As such analysis of sales hJs been 
limited to previous years. Total sales of products and services 
at current prices for the past five years (i.e. from 1983 to 
1987} have been presented at Sched1~le 2-7, page 45. It appeared 
from the schedule that FMW's sales have increased from 5,224 
thousand So.Sh. in 1983 to 12,163 thousand So.Sh. in 1987. 
Apparently, the figures reveal an excellent performance of the 
FMW. However, at 198~ constant prices, value of 1987 sales will 
be equivalent to 2,730 thousand So.Sh .. and, therefore, reflect a 
negative performance. 

SALES PLANNING is primarily done on hunch and imaginative 
approach. As such, it is difficult to find a relationship between 
the projected sales and actual sales. A typical example would, 
justify the above statement. 

I t e m s 

Kitchen Stoves (set of 3) 

Animal Drawn Implements 

Maize Grinders 

Hoc5, Spades or Rakes 

: Forecasted Sales: Actual Sales 
: for 1986 and : During 1986 and 
: 1987 (in units) : 1987 (in units) 

7,000 

1,950 

4,500 

65,000 

1,600 

18 

7 

483 

SOURCE: "Report on the In-Depth Survey of the Foundry and 
Mechanical Workshop, UNIDO, Project NO. DP/SOM/86/ 
034, Mogadishu, April 1988, p.33. 

'"So large discrepancies between the forecasts and actual 
figures point to an over-optimistic estimate of sales potential 
in case of all items. However, low figures on the implementation 
side may have resulted from the weakn~sses in the marketing 
effort to sufficiently expand sales and exploit the untapped 
potentials of demand for various items'"<14>. 

<14> Ibid. p. 33. 
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PRICING OF mE PRODUCTS AND SERVICES: Pricing of the 
products and services are unilaterally decided by the FMW 
management. In fact no basis or standard is followed by the FMW 
in determining the prices of its products and services. As a 
result sometimes the products are priced so high that customers 
are decotiv&ted to buy them; rather they prefer to buy similar 
type of imported products from the market at much lower price. 
Pricing is considered &s one of the most important demand 
determinants. FMW failed to stimulate demand through pricing 
techniques. The existing costing system is not properly organized 
to provide information on the cost elements i~ the price 
structure of the products; as such, assessMent of the individual 
products contribution to fixed cost and profit was not possible. 
Factory management is less concerned about the break-even volume 
and sales of the individual products. Due to this fact FMW 
management is unable to decide which product lines should be 
given more preferences over others. Due to the lack of 
appropriate pricing policy and strategy, production planning is 
also suffering which in turn resulted in blocking of working 
capital due to inventory pile-up. 

PHYSICAL DISTRIBUTION: Most of the products of the FMW are 
directly sold to the customers from the factory premises. FMW has 
no established channel of distribution to place its products at 
the door steps of the customers. Due to the lack of appropriate 
channel, majority of the prospective customers {specially for low 
priced conventi~nal items) do not bother to go down to the FMW 
premises to buy the products. All the expensive items are 
manufactured on 01der basis. 

iii) FINANCIAL MANAGEMENT: 

Finance and Administration Department of FMW is headed by a 
manager. At present Chief Accountant is holding the charge of the 
manager. This department has in a.11 9 sections. These sections 
are: 

- Planning, Accounting, Payroll, Stores, Sales, Purchase, 
Personnel, Secretariat and Archives. 

Becau;.;e the FMW is a medium size public enterprise. as such, 
accounts, sales, purchase, personnel etc. sections should not be 
placed under the control of one manager. 

MORKING CAPITAL MANAGEMENT:<15> There are no written 
directiv~s for calculating the working capital requirements and 
its management. Due to relatively high proportion of cash sales, 
the factory was able to maintain the liquidity e.nd meet its 
obligations without specific problems. However, huge amount of 
inventories of finished products and work-in-process, as well as 
the unsatisfactory collection of debts, leading to write off of 
some balances, brought, ftbout the shortage of working capital in 
1987. Conseqyently, during that year, the Ministry of Finance 
contributed an amount of So.Sh. 6 million for purchasing of raw 
materials in order to in~rease the production. 

<15> Ibid.p.51. 
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All the imp~rtant financial statements for 1988 were at the 
provisional stage and not finalized; as such. financial analysis 
was not possible. Due to the non-availability of required 
financial statements. a thorough review of the study conducted by 
the ICU was made and used for this purpose. Presented below are 
the relevant extracts from the In-depth study by the Industrial 
Consultancy Unit {ICU). <16> 

BUDGETARY AND PLANNING PROCKDORES:<16> The Financial Plan 
represents the only pla.•ning document. prepared to meet the 
repor~ing req~irements set up by the Law. No other plans or 
budgets are prepared for internal use. The forms on which the 
Financial Plan is presented. are set up by the Ministry of 
Finance. It is submitted to that Ministry and to the Ministry of 
Industry and Commerce once a year. However. there is no evidence 
that the Financial Plan is used for any control purposes within 
the factory. Planned and actual amounts are not compared and no 
analysis of variances from the Financial Plan is made. 

AC<X>UNTING: Accounting records are maintained in the General 
Ledger and three subsidiary ledgers - accounts receivable, 
accounts payable and inventories. Inventory ledger {bin cards) 
comprises the quantities and values of inventories. 

The records in inventory ledger are not regularly updated 
and there are no procedures which ensure the completeness and 
accuracy of data. Therefore, these records are not reliable and 
could not be used for management purposes. 

General ledger records do not provide su!f~~ient details in 
order to produce the analysis of costs of individual products. 
For instance, raw materials are recorded in the general ledger on 
only 10 separate accounts, comprising groups of materials, 
irrespective of their different unit prices. All material inputs 
are recorded on production requirements account, except for 
administration expenses which are recorded on separate accounts. 
There are no controls which enable completen-,ss and accuracy of 
recorded data. For that reason. more than three months are 
required in order to prepare annual financial statements, 
although the number of transactions are relatively low. 

Several accounting practices, applied by the factory, are not 
appropriate e.nd, as a result. the financial statements are 
misleading. 

The flowchart of main documents relating to key functional 
areas is shown in Annex-2. It should be mentioned. however, 
that this flow of documents is not consistently followed. 

FINANCIAL REPORTING<17> 

Financial statements, comprising balance sheet and profit 
and loss account are prepared at the year end, with more than 
three months del&y. In addition to the financial statements, 
monthly report.s are prepared showing the amount. of sales and 
total expenses incurred. 

<16> Ibid.p.52-53 
<17> Ibid.p.53-54 
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The reclassified financial statements for the period of five 
years (1983-1987). together with balance sheet and profit and 
loss account structures. as well au the selected atlditional 
information related to inventories and account receivable. are 
given in Annex-2. 

ANALYSIS OF FINANCIAL DATA <18> 

As it can be seen from the balance sheets, see Annex-2. 
an important source of financing represents the accumulated 
profit of the factory. However, the accumulated profit 
constitute basically work in progress and finished products 
inventory increases, which were not sold. That means that both 
value Gf inventories and accuEulated profit figures are 
overstated. Therefore. if the fair value of inventories of 
work-in-progress and of finished products are taken into 
consideration, the accumulated profit would be just sufficient to 
cover losses on their disposal. 

Since the depreciation is based on historical cost of fixed 
assets. the amount of yearly depreciation charged are not 
realistic; i.e. are very low and do not allow for any replacement 
of existing fixed assets. 

A sizable quantity of products are sold for cash. Cash 
sales accounted for 47.4 percent and 62.6 percent ir. 1986 and 
1987 respectively. In other words, basically a part of steel 
structures {tanks and agricultural implements) were sold on 
credit, where number of customers in 1986 and 1987 were only 7 
and 6 respectively. The collection of receivables from customers 
is rather slow. There is a number· of customers with long 
outstanding balances and major part of such balances could be 
considered as uncollectible. Some balances, relating basically 
to stamp duty charges. were written off in 1987. However, this 
write off was not disclosed as a specific charge to the profit 
and loss account, so that it is not clear under which item it was 
included. More details on sales and accounts receivable are shown 
in Annex-2. 

The enterprise pays its creditors within a reasonable time, 
without borrowing money from banks. Throughout the 5 years period 
analyzed, the balances of accounts receivable were constantly 
much higher than the balance of accounts payable, as the latter 
was insignificant. The number of creditors is rather small: 25 
and 22 in 1966 and 1967 respectively. 

A more detailed insight into financial position and results 
of operations may be reflected frcm the analysis of selected 
ratios presented in the table 2-5 below, which were calcu-
lated on the basis of information disclosed in the financial 
statements . 

As can be seen from tbe ratios presented, tbe rate of growth 
of return on assets is negative, with continuou::; sharp decl inef; 
from year to year, reaching a decline of 46.6 percent in 1987. 

-------------------------------' ' <la> Ibid.p.54-56 , 
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Cost of goods sold ratio is relatively stable, while the 
administrative expenses share was continuo · increasing. 
contributing to poor financial performance. 

Assets turnover varies from year to year. In general, it is 
very low for such type of enterprise as FMW. Especially low is 
the turnover of invent.ories, where a substantial part of working 
capital is frozen. A decrease in the accounts receivable 
turnover is the result of increasing difficulties in collection 
of these accounts. 

TABLE 2-5 

SELECTED RATIOS 

-----------------------------------------------------------------
I T E M s I 1983 I 1984 I 1985 I 1986 I 1987 I I I I I 

-----------------------------------------------------------------
Net profit to net sales 0.30 0.11 0. 10 0.06 0.04 

x 
Total assets turnover 0.21 0.34 o. 38 0.39 0.27 

= 
Return on assets 0.06 0.04 0.04 0.02 0.01 

Growth rate -38.1% -0.5% -41.7% -46.6% 

Other ratios: 
------------
Cost of goods sold ratio 0.56 0.78 0.77 0.76 0.76 

Administrative eA."Pense 0.14 0.11 0.13 0.18 0.20 
to sales 

Accounts receivable 2.24 2.64 1. 57 1. 57 1. 75 
turnover 

Inventory turnover 0.36 0.60 0.73 0.88 0.53 

Fixed assets (cost)turnover 0.46 0.77 0.91 0.81 0.57 

Fixed assets(NBV) turnover 0.87 1. 65 2.25 1. 82 1. 09 

Current ratio 8.08 7.06 6.75 17.04 21.95 

Quick ratio 2.08 1. 98 2.46 7.43 6.88 

Current ratio is constantly very high, being the result of 
abnormal level of inventories of finished products and work- in
progress. As the majority of these items could be sold at scrap 
value, this means that a high amount of loss is hidden in the 
valuation of inventories. As th(.: accumulated profit represents 
the profit from increased inventories, as mentioned earlier, 
"t-hese items are overstated and would be probably offset if the 
net realizable value of inventories are applied. 

For the reasons mentioned, the curr~nt ratio could not be 
used as an analytical tool. However, the quick ratio might 
represent a measure of the FMW's liquidity, provided the 
accounts receivable are ultimately collected. 



37 

iv) GENERAL MANAGDENT: 

In FMW. there does not exists any formal organization 
structure, a situation contributing to the major problems 
discussed in the previous sections. Many of t~e problems will be 
eliminated, once FMW is operated through a well ·lesigned 
organization structure. 

• On the basis of the observations and discussions with the 
FMW management, the following informal orga.~izational structure 
is suggested at Figure 2-2. 

FIGURE 2-2 

INFORMAL ORGANIZATIONAL STRUCTURE OF THE FMW 

·-----------------· I I 

: GENERAL MANAGER : 

-------------------· 
:-----:-----: 
: PLANNING 
: DEPARTMENT: 

:----------
: ENGINEERING 
: DEPARTMENT 
I 
I 

:-------------: 
:-------------: ==>: FOUNDRY : 

·---------------------· I I ==>: STEEL STRUCTURES : 
·---------------------· I I 

:-------------------: ==>: MACHINE SHOPS : 
:-------------------: 

I 
I 
I 

·-------·--------· I I I 

: ADtHNISTRATIVE : 
: AND FINANCE : 
: DEPARTMENT : 
·----------------· I I 

The orgariograms suggested in other studies are presented at 
Annex-3. 

v) PERSONNEL MANAGEMENT: 

At present 74 officers, staff and workers are working at FMW. 
Most of the managers are relatively young and a high percentage 
have a university degree. In this regard, FMW is in an 
advantageous position. From the distribution of manpower, it is 
revealed that overhead manpower comprised 57 percent of total 
strength. Obviously, this is not desirable in the context of the 
FMW. Table 2-6, presented below shows, the distribution of total 
manpower. 
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TABLE 2-6 

MANPOWER DISTRIBUTION OF THE FMW 

Department 

Foundry 

Machining Shop -
and . .-g:-:-icu::. tural 

Steel Structures 
Maintenance 

Engineering 

Planning 

Finance 

Commercial 

Personnel 

General Manager 

Direct : Overhead : Total 
Labour :------------------ : 

14 

Pumps 9 
Implements 

- 9 

: Adminis-: Produc-: 
tration : tion 

2 

3 

7 

3 

1 

7 

2 

16 

1 

16 

12 

16 

3 

1 

7 

2 

16 

1 
-----------------------------------------------------------------

T o t a 1 : 32 27 15 74 
-------------------------------------------------·----------------

SOURCE: "Report on the In-depth Survey of the Foundry and 
Mechanical Workshop", Mogadishu, April 1988, UNIDO 
Project No. DP/SOM/86/034. 

Observations and discussions revealed tbe following problems 
in the personnel management area of the FMW. 

- Lack of skilled personnel for quality control and due to 
this there is a higher rate of defective pi.oducts which 
in turn reduces the profitability. 

- Around 57 percent of the total strength are overhead 
employees as such due to higher overhead cost, 
profitability is affected significantly. 

Inadequate salary I wages and incentives resulted in lower 
productivity and low lev~l of motivation. 

- There is no systemat::c arrangement for training of the 
officers. staff and workers as a result productivity is 
hampered due to low efficiency and knowledge. 
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PERSONNEL INCOME AND INCENTIVE SYSTEM <19>: 

Personal income of employees is one of the most important 
factors which could motivate or demotivate managers and workers 
to perform better. Personal income is composed of 4 major 
items: 

{a) Basic salary; 
{b} Allowance; 
{ c} Sltpplement; 
{d) Incentive {bonus) 

The minimum amount of basic salary is determined by the 
Collective Labour Agreement (CLA}. However. public sector 
enterprises are authorized. subject to the approval by the 
Ministry of Industry and Commerce, to pay higher basic salary 
than determined by the CLA. At present, the levels of 
remuneration at FMW are slightly higher than those prescribed by 
the CLA. 

At Present the total personal income {excluding bonus) for 
typical positions. as well as the ratio between the high3st and 
lowest remuneration is summarized below: 

Position I Basic I Allow-: Supple-: Total I Ratio to I I I 
I salary I ance I ment I lowest I I I I 

-----------------------------------------------------------------
Department manager 6,000 2.000 1,550 9,550 2.27 

Head of Section 4,500 1,500 1. 250 7,250 1. 73 

Head of Unit 4,000 1,000 1,250 6,250 l. 49 

Direct Labour 3,500 300 l,250 5,050 1. 20 

Clerk 3,000 1,200 4,200 1. 00 

Some forms of personal income, such as overtime, rewards 
etc. are not included. However, these forms of payn:ents 
represent les~ than 10 percent of total personal income. 

<19> "Report on the In-depth Survey of the Foundry e.nd 
Mechanical Workshop, "UNIDO Project No.DP/SOM/86/034, 
Mogadishu, April 1988, pp.23-25. 
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SCHEDULE 2-1 
GRAINS, BEANS AND OILSEEDS PRODUCTIONiYIELD, 1975-1987 

Al A r e a \1000 ha> 

Year: Sorghu• : "aize : Rice : Beans : Ses~•e : Ground-: Cotton 
: : :<ailled>: nuts 

-------------------------------------------------------------------
1975 400.0 106.0 1. 6 18.8 57,0 3.3 12.0 
1976 490.0 119.0 1.8 19.7 45.0 3.2 12.0 
1977 458.3 150.6 4.4 18.B 75.0 2.5 12.0 
1978 420.1 148.7 9.8 21.8 75.0 l. q 12.0 
1979 460.8 147.5 4.B 16.6 80.0 2.4 12.0 
------------------------------------------------------------------
1980 456.8 109.0 5.9 18.5 83.0 ... ... 12.0 .:. • J 

1981 517.0 197.0 5.7 25.9 90.0 2.6 12.0 
1982 540.0 209.0 6.0 27.0 90.0 3.0 12.0 
1983 335.5 218.6 1.0 27.0 98.4 3.0 12.0 
1984 544.7 220.0 1. 3 38.l 92.0 4.7 12.0 
------------------------------------------------------------------
1985 447.0 234.3 2.6 46.B 109.2 5.2 12.0 
1986 385.0 245.1 3.2 28.9 81.0 2.9 12.0 
1987 516.2 259.5 3.6 48.3 104.7 4.2 15.7 

Bl P r o d u c t i o n ilOOO ton> 
------------------------------------------------------------------
1975 134.7 
1976 139.9 
1977 145.1 
1978 141. 1 
1979 140.0 

1980 14(1.0 
1981 222.1 
1982 235.1 
1983 120.7 
1984 221.0 

1985 221.6 
1986 136.7 
1987 243.6 

103.8 3.3 
107.6 3.6 
111. 3 5.6 
107.7 8.0 
108.2 8.7 

110.0 11.3 
142.0 12.7 
149.9 13.3 
235.7 2.0 
270.l 2.8 

280.0 
336.2 
286.2 

7.0 
B.3 
B.4 

C> Y i e 1 d !qty/ha> 

1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 

3.37 
2.86 
3.17 
3.36 
3.34 
3.96 
4.30 
4.35 
3.60 
4.46 
4.36 
5.15 
4. 72 

9. 7'1 
9.04 
7.39 
7.24 
7.34 

10.09 
7.21 
7.17 

10.78 
12.28 
11.95 
13.72 
11. 03 

20.63 
20.00 
12.73 
8.16 

18.13 
19. 15 
22.28 
22.17 
20.00 
21. 54 
26.92 
25.94 
23.33 

9.4 
9.8 

10.2 
10.1 
8.2 

9.3 
12.b 
15.0 
13.0 
15.7 

24.0 
12.7 
15.6 

5.00 
4.97 
5.43 
4.63 
4.94 
5.03 
4.86 
5.56 
4.81 
4.12 
5.13 
4.39 
3.23 

37.3 
38.8 
40.6 
40.0 
40.6 

38.4 
53.0 
57 .1 
35.6 
39.7 

56.7 
44. 5 
45.3 

6.54 
8.62 
5.41 
5.33 
5.08 
4.63 
5.39 
6.34 
3.62 
4.32 
5.19 
5.49 
4.33 

2.6 
2.7 
2.B 
2.8 
2.8 

3.0 
4.0 
3.2 
3.0 
4.7 

5.0 
2.5 
3 .1 

7.88 
8.44 

11. 20 
14.74 
11. 67 
12.00 
15.38 
10.67 
10.00 
10.00 
8.62 
8.62 
7.38 

Source: Ministry of Agriculture, Depart~ent of Planning and 
Statistics, Mogadishu, 1988. 

2.0 
2.1 
2.2 
2.2 
2.7 

2.7 
2. 0 
3.3 
2.7 
2.7 

2.7 
2.7 
4.2 

1.67 
1. 75 
1.83 
1. 33 
2.25 
2.25 
1.67 
2.75 
2.25 
2.25 
2.25 
2.25 
2.68 
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SCHEDULE 2-2 

POTENTIAL ANC ACTUAL LAND USE 

-----------------------------------------------------------------------
I t e • s Potential Land Use Actual Land Use 

(crop production) 
:------------------------:-------------------------
: Thousand ha :Per cent* : Thousand ha :Per cent* 

-----------------------------------------------------------------------
Total Land Area 

Non-Agricultural 
Land 

Range Land 

Land for Crop 
Production 

63,765 

26,765 

28,950 

0, 150 

100 

42 

45 

13.1 750 9 

Total Controlled 
Irrigation 

250 0.1 50 20 

- Shebelle River 96 41 

- Juba River 160 14 

- North-West Region 4 

Flood Irrigation 110 

Rainfed 7,900 12.6 540 

Source: "The Five year National Developaent Plan, 1987-1991", 
Directorate of Planning, "inistry of National Planning, 
"ogadishu, Septe•ber 1987, p.163. 

• Per cent of Potential Land. 

9 

7 

7 
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SCJ;EDULE 2-3 

PRESENT AND POTENTIAL YIELDS PER hECTARE 

\In Quintalsl 

I t e • s Present Potential Per cent 
: PresentiPotential 

Sorghu• 4 8 50 

"aize 8 25 32 

Rice 20 30 67 

Sesa•e 3 10 30 

Groundnut a 25 32 

Cotton 7 25 28 

Sugar Cane 450 750 60 

Bananas 150 300 50 

SOURCE: "inistry of Agriculture, "ogadishu, 1988. 

SCHEDULE 2-4 

FOOD AND FAR" "ACHINERY I"PORT 
CURRENT AND PROJECTED 

(in USf "illionl 

I t e • s 1985 : 1986 : 1987 : 1988 : 1989 : 1990 : 1991 

Food 68 54 50 48 46 44 

Far• Kachinery 5 8 13 13 13 13 12 

SOURCE: •So•alia: Industrial Revitalization Through Privatization•, 
UNJDO, Industrial Develop•ent RevieN Serie§; PPD 91 
October 1969, Table A-ii, p.85. 
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SCHEDULE 2-5 

BALANCE OF PAY"ENTS 1987 - 1989 
lin aillions of US S at current pricesi 

-----------------------------------------------------------------
liESCR I PT ION ACTUAL 

1987 
: ESTIMATE : 

1988 
PLANNED 

1989 
-----------------------------------------------------------------
6oods and Services !Net> -642.2 -454.4 -367.9 

Exports F.O.B. 90.7 64.3 78.1 

Banana 20.5 21.3 21.1 
Live Aniaals 60.7 28.0 41.2 
Others 9.5 15.0 15.0 

laports C.I.F. -487.8 -457.7 -389.0 

Exchange Figures -115.7 -68.0 -85.0 
6rants-in-kind -299.2 -311. 4 -203.0 
Loan-in-kind -72.9 -78.3 -101. 0 

Trade Balance -397.1 -393.4 -310.9 

Services Net -65.1 -63.0 -57.0 
Interests -52.0 -59.0 -54.0 
Gt hers -13 .1 -4.0 -3.0 

Transfers Net 35(t. 5 346.4 244. 5 

Private 34.5 30.0 31. 5 
Official 316.0 316.0 213.0 

Current Account Balance -111.7 -110.0 -123.4 

Capital Account Net 74.3 33.6 60.7 
Private -10.0 0.0 0.0 
Official 84.0 33.0 60.7 

InfloMs 95.0 96.2 121. 8 
OutfloMs -10.7 -62.6 -61.6 

Overall Balance -37.4 -76.2 -62.7 
-----------------------------------------------------------------
SOURCE : •Annual Developaent Plan, 1989", "inistry of National 

Planning, 6overnaent of Somalia, "ogadishu, 1989,p.22. 
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SCHED:J:..E 2-6 

OVERALL B~DGET DEFICIT, !~FL~TIGN A~D EICH;~GE RATE 
?RGJECTiO~S ASSU~!NG ~O ADDITiQNAL B~LANCE OF P~Y~ENTS 

ASSISTANCE!DEBi RELIEF 

-----------------------------------------------------------------
L!>'erc.i i Bud;;;et 
Deficit 
-----------------------------------------------------------------
\So.S~ .• t·iiliord 
current p!"ices 

Inflation ii:l 

Exchange rate 
CSc.Sh.!t'S ti 

Noeinal GOP 

Budget deficit 
as 4 of GOP 

38 

91 

!. 1 

") ..,. - .... -.' 

70 

123 

1. 9 

-1(1 -12.5 

119 

., ., ..,. 
-~ .. , 

4.5 

179 

-23 -26 -141 

60 4(1 

450 

586 845 t(li(I 

3.1 !.8 

-----------------------------------------------------------------
SOURCE : •The Five Year National Developeent Pian, 19;:•, 

Ministry of National Planning, Mogadishu, 1987,p.109. 

• ~arch !989 1 officia! e;chan~e rate ~as 336.GO So.Sh. 
t~ ! US t as against pa!"aliel ~arket rate of So.Sh. 
450 - 480 per ! ~; I. 
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SCHEDULE 2-7 

TOTAL SALES OF PRODUCTS AND SERVICES OF ~"W DURING 1983 - 1987 

[ in thousands of So.Sh.] 

1983 1984 1985 1986 1987 
Product :-----------:------------:-------------:-----------:----------

: A•ount: I : A•ount: I : A•ount: I :A•ount: I :A•ount: Z 

Steel 
Structure 4045 77.5 6662 75.3 

Agricultural 
l•ple•ents 6 0.1 18 0.2 

Iron 
Castings 64 1.2 861 9.7 

Non-ferrous 
"etal 82 1. 6 863 9. 8 
Castings 

"iscell
aneous 

Services 

TOTAL: 

1027 19.6 

5224 100 

117 2.0 

262 3.0 

8843 100 

9194 97.4 

15 0.1 

607 5.8 

BO 0.7 

1 C". 
JC! 

477 

1. 5 

4.5 

10529 100 

9355 75.5 7757 63.8 

25 0.2 613 5.0 

922 7.4 2188 18.0 

27 0.2 285 2.4 

359 2.9 235 1. 9 

1707 13.8 1085 8.9 

12395 100 121~3 100 
======================================================================== 
SOURCE: "Report on In-depth Survey 

Workshop,• UNIDO Project 
28, 1988. 

of the Foundry and "echanical 
No. DP/S0"/86/034 1 "ogadishu, April 

NOTE: The data on sales in current prices do not provide the realistic 
picture of total •arketing efforts of the factory due to high 
inflation that characterized this period. 
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SCHEDULE 2-8 

UTILIZATION OF INSTALLED CAPACITY IN SELECTED INDUSTRIAL 
ENTERPRISES, 1982-1986 

(in percentage) 

Enterprises : 1982 : 1993 : 1984 : 1955 : 1986 

Juba Sugar Co•plex 35.0 

SNAI Sugar Co•plex, JoMhar 29.8 

Edible Oil "ill, "ogadishu 1. 7 

Nheat,Flour & Pasta Factory,"ogadishu 12.9 

"eat Factory, Kis•ayo 

ITOP Agfoi \Fruit Canning> 

"ilk Factory, "ogadishu 

National Botti ing Co. <private> 

Cigarette and "atch Factory 

So.al tex, 81 ade 

Tannery K• 7 "ogadishu (hides only> 

Incas Packing 

Soaali Cheaical Industry !private) 

Urea Plant, "ogadishu 

Petroleu• Refinery, "ogadishu 

Foundry & "echanical Workshop (F"WJ 

Alu•inu• Utensils 

So•ali "arine Products 

Weighted average for the 
"anufacturing Sector 

6.2 

3.0 

18.3 

66.0 

55.1 

47.6 

0 

16.7 

21.2 

47.8 

33.3 

45.0 

39.0 

40.l 

6.9 

l . l 

54. 1 

0 

4.3 

6.7 

55. () 

30.2 

8.5 

18.3 

12.9 

43.9 

21.8 

24.8 

33.0 

38.4 55.9 38.6 

1. 7 6.B 8.3 

0 0 0 

77.4 56.::i 61.4 

0 0 19.5 

2.1 9.1 12.5 

0 0 0 

45.0 16.0 7.8 

27.0 25.9 31.0 

23.1 15.6 27.5 

45.0 48.(1 63.0 

21.1 24.0 33.0 

15.3 4.8 4.6 

4.2 2.0 

31.1 36.5 27.0 

17.2 14.0 14.0 

34.2 15.0 12.5 

15.0 2.0 20.0 

26.0 28.0 26.0 

Source: "So•alia, Industrial Revitalization Through Privatization," 
Industrial Develop•ent Review Series, UNIDO, PPD 91 October 
1988, Vienna. 
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CHAPTER - III 

MARKET AND PLANT CAPACITY 

In order to become self-sufficient in food and to cover the 
food deficit worth $ 47 million per year, Government of Somalia 
bas given high national priority to increase agricultural 
production and productivity. Proper supply of agricultural 
inputs. agricultural mecanization. intensive agricultural 
extension services and promotional efforts are, therefore. the 
basic premises where close attention is needed to realize the 
cherished objective of the Government. But.the agricultural 
mechanization of Somalia is still in a nascent stage. There is 
no organized network at present for promoting and marketing of 
agricultural tools.implements and machinery; though, on an 
average 12.5 million dollar worth of farm machinery are 
imported per annum. 

Studies undertaken in the past by various agencies on the 
marketing of agricultural implements and its potential are 
inadequate in furnishing relevant data and basic approaches for 
demand analysis. In addition. published statistics on this 
subject are not available to supplement the data and information 
requirements of this study. Keeping these limitations in mind. 
this study attempts to assess the existing demand and supply of 
agricultural tools and implements and their future potentials. 

3.2 ADOPTED METHODOLOGY: 

As has been sta"ted earlier. non-availability and 
reliability of relevant data and information has seriously 
affected the quality of the market study. An indire~t approach 
bas been made to assess demand and supply situation rather then 
direct approach (i.e.indepth stratified random sample survey in 
all agricultural regions). 

a) Secondary Data: 

Secondary data were collected from different agencies. 
publications, books. journals. reports etc. From the above 
secondary source. the following data have been collected: 

i) Yield of different crop from 1975 to 1987. 
ii) Land use for crop cultivation from 1975 to 1987. 

iii) Per hectare yield in quantity of different crops, 
iv) Potential and actual land use, 
v) Present and potential yields per hectare, 

vi) Food and farm machinery import trend from 1985 to 1991, 
vii) Sizes of area and number of farms by region as of 1987 

sta"tistics, 
viii) Economic condition and purchasing power of the agricultural 

farmers etc. 
ix) Demand assessment by different studies for selected 

products. 
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From the above list of collected data, items {i) to (vi) were 
discussed in Chapter II while items {vii) to {ix) are discussed in 
this Chapter. 

b) Priaary Data: 

A random sample survey was conducted in Middle Shebelle, 
Lower Shebelle, Lower Juba 3.Ild Bay Regions; considered to be the 
main farming regions of Somalia. Some local and international 
organizations related to agricultural machinery near by Mogadishu 
have also been visited. 

Because of the time limitations and scope of work, the 
random sample survey in the above regions covered a few 
respondents. The objective of the survey was to obtain 
information on: 

-attitude and traditional taboos of the farmers towards the 
usage of modern but simple agricultural tools and 
implements, 

-price sensitiveness of the farmers towards modern 
implements and tools. 

-how often they replace old tools and impleme .. :ts by new 
ones, 

-climatic effect on cultivation and retrospective effect on 
consumption and uses of agricultural tools and implements, 

-quality sensitiveness of the farmers regarding the products 
they are using, 

-from where they procure the tools and implements, 

-do they get any government support/assistance for crop 
production, 

-farmers attitude towards the agricultural promotion and 
extension agents/workers, 

-reaction of the !armers when they see the usage of modern 
implements and machinery in the demonstration farms, 

-attitude of the farmers towards introduction of animal 
drawn implements etc. 

3.3 ANALYSIS OF THE SECONDARY DATA: 

a) Agricultural Segments and their Characteristics: 

There is a close relationship between the segments of 
agricul tura.l mechanization and the segment~; of agriculture. 
Cultivable territory of Somalia has been divid.?d into 18 major 
regions. Schedule 3-1, page 63 shows, by area and size the number 
of farms and distribution of major crops. Figures 3-1 and 3-2 
also show, the concentration of major farms by crops. 
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This information is important and relevant, because the 
number of farms or farm holdings and their geographical 
concentration are the basic demand determinants to assess demand 
for agricultural tools and imple~ents. 

In the backdrop of the above, all information along with the 
statistics presented at Zchedule 3-1 are analyzed and summarized 
as follows: 

Schedule 3-1, reveals that 742 thousand hectares i.e. 
• 80 percent out of a total 932.9 thousand hectares of cultivable 

land are available in 7 regions. These regions are Hiipan, Mid 
Shabelle, Lower Shabelle, Lower Juba, Mid Juba, Gedo and Bay 
Region. 'i'he Majority of t.hese regions are scattered around 
Mogadishu and located on the banks of She.belle and Juba the two 
major rivers of Somalia. These regions cover 91 percent of irri
gated area and 77 percent of rainfed land. Approximately 80 
percent i.e. 215,410 farm holdings out of a total number of 
268,421 farm holding are in the above 7 regions. Therefore, the 
farm holdings of these 7 regions are the major market for 
agricultural tools and implements. 

Product design and production program of the proposed 
factory will be based on the different and varied characteristics 
of these regions. 

b) Analysis of Farming Systems: 

Taking into consideration the existing conditions of 
Somalia, the farming systems could be divided into 5 patterns. 
Every pattern is linked to physical conditions (climate, soil 
condition, water sources etc.), traditional cultivating 
techniques and practices. 

i) Single crop Boe Cultivation System 
is Based on Traditional Style 

This is one of the major traditional methods of cultivation 
and is practiced in most of the regions, such as, North-West 
Regions, Bay Region and border regions. The features of this 
system is predominantly single crop (sorghum or maize) and 
extensive cultivation. Simple hand tool hoe, is used for 
cultivation. 

ii) Mixed Crop Hoe Cultivation System of Reinfed Area: 

This method is applied in the Mid Shabelle, Lower Shabelle, 
Lower Juba and a part of Bay Region. Mixed crop production 
consists mainly of maize, beans and sesame, intercultivated with 
other crops in different combinations. 
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FIGURE 3-1 

MAP SHOWING DISTRIBUTION OF SORGHUM, MAIZE- AND RICE. 
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SOURCE: Annual Report of Ministry of Agriculture, Government of Somalia. 
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FIGURE 3-2 

MAP SHOWING DISTRIBUTION OF BEANS,SESAME ANO VEGETABLE 
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SOURCE: Annual Report of Ministry of Agriculture, Goverr.~ent of Somalia. 
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It has been estimated that only 20 percent ol total farms 
are engaged in this mix crop hoe cultivation system. but 
comprising some 80 percent of the total cultivated area in Mid 
Shebelle and Lower Shabelle Regions. 

iii) Mixed Crop Cultivation System in Irrigated Areas: 

This method is practiced. around the regions of the two 
rivers. Shabelle and Juba. The main crops are maize. bean. • 
sesame. sunflower. rice and vegetables. Due to heavy adhesive 
soil of the terrain. ploughing of land can be done only by use of 
tractors. All other operations are still performed. manually. 

iv) Animal Drawn Cultivation System: 

Somalia is rich in livestocks {oxen, donkeys. camels) but a 
few animal drawn implements are in use in the northern Galbeed. 
Region and Ba.v Region. Animal drawn imple~ents are not used in 
other areas of the country. 

v) Mixed Crop Cultivating System of Mechanization: 

This method is practiced by some commercial farms. 
Ploughing is operated by tractors; some processes are 
accomplished by power operated implements and equipment. 

c) Size of Agricultural Farm Holdings: 

One of the surveys conducted by Ministry of Agriculture 
indicated that the farm holdings 0-5 ha &mounted to tot&l 54 
percent and farm holdings 5-10 ha amounted to 33 percent of total 
holdings. Thus, most of the farms are small and medium size, 
which may explain why band tools and simple equipment are still 
predominant. 

d) Approach to Agricultural Mechanization and Development: 

The approach to develop agricultural mechanization is still 
a controversial issue in Somalia and it is different from the 
conditions of other developing countries or neighbouring African 
countries. The distinctive feature is that experimentation of 
using tmimal drawn implements are successful in other countries, 
b1..1t are not widely used in Somalia. This situation has been 
reflected by many studies. 

Study conducted by ICU indicated that "the most interesting 
characteristics of the farming systems in Somalia is a rather 
unique structure of production technologies practiced. At one 
end of the technology spectrum, there exists a traditional, low 
productive and high labour intensive hoe cultivation technology, 
at the other end, mechanized tilling of land by tractor d.rawn 
implements is 4idely applied on small and medium size farms. 
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Technology of animal drawn implements, which represents an 
intermediate phase of transition from a lcw traditional hand tool 
technology to advanced mechanized agricultural operations, is not 
known". 

The Agricultural Inputs and Service Study also indicated 
some important issues, which are presented in the following 
paragraphs: 

"Although the Hargeisa area has some degree of tradition, 
the concept of animal traction i$ by and large non-existent 
in Somalia; the system has been introduced successfully in 
several African countries with similar farming traditions 
and environmental conditions". 

"The effect of the introduction of animal traction on the 
individual farms is expected to increase in the area which 
can be cultivated by the farmer family e.g. from 2.5 ha, if 
the present cultivated area caters for family subsistence 
only, the expanded area would generate produce for marketing 
i. e. become a source of cash income··. 

The '"Potential for resource based industrial development in 
the least developed countries, NO. 6 Somalia", UNIDO, IS.426, 
1983 put forward the same proposal. "The potential of 
these activities could be used in a development strategy 
which would continue to put emphasis on the use of animal 
power operated agricultural implements, especially because 
of the abundance of cattle. Some of the animal drawn 
agricultural implements which are suitable for the country 
are, ploughs, sweeps, drills, weeders, diggers, harvesters, 
threshers, winnowers, etc. " 

Some studies have emphasized ~he orientation on tractor 
mechanization for the specific conditions of the local soil and 
climate. 

From the point of view of technological advancement, it seems 
to be more attractive to transit directly from the traditional 
hoe cultivating system to the cultivating technique with tractor 
drawn implements, but the orientation of animal drawn impleroents 
and sirnple hand tools a.re more realistic in the present 
context because: 

- Somalia is rich in e.nime.ls {cattle's, donkeys and camels), 

- More foreign exchange will be required to import expensive 
implements e.nd fuels needed for operating the tractors. 

- It is necessary to accumulate experiences, knowledge and 
practices to transit from using hand tools to tractor 
opereted implements. 

- The animal drawn implements has been successfully 
implemented in neighboring African countrier; s imi le.r to 
Somalia.. 

Major problems of animal drawn implements identified in 
Somalia. are: lack of forage from rainy season to dry season, 
shortage of water from dry season to rainy reason for animal 
feeding as well as animal diGeases. As e. result, animals become 
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weak just before the cultivating time. In order to improve this 
condition, it is necessary to apply scientific methods for feeding 
the animals used for pulling implements. Furthermore, there is 
the necessity to strengthen the training of both the farmers and 
the animals. It is also necessary to establish some fields for 
testing prototype implements and for demonstration to show their 
advantages; and for farmers to select suitable implements. 

e) Purchasing Power of Farmers: 

It is estimated that most of the farmers are capable to buy 
traditional hand tools, such as hoe, axe and leveller etc. Only 
10-15 percent of farmers can buy some simple manual equipment. 
like small maize shellers and grinding mills. less than 10 
percent of farmers have the capacity to purchase animal drawn 
implements. such as ploughs. 3-tine cultivators etc. i'lo 
individual farmer has the purchasing power to buy tractor 
operated implements except for few big farms. Development of 
cooperative farming system could boost consumption of tractor 
drawn implements. 

The Government should promulgate a policy to support farmers 
for purchasing implements by increasing the availability of 
credit and loans at low interest rate for small ac.•d medium size 
farms. and should provide fuel, agriculture inputs at a lower 
price etc. Based on the above findings, the following 
conclusions may b~ drawn: 

1) Hand tools, especially traditional tools are still in 
use and this trend will continue for a long time. The 
quantity of demand are dominant for hand tools. 

2) At present. only few of the animal drawn implements 
have been adopted. It is assumed that these implements 
will have rapid application in the fields through 
active extension and demonstration. 
Potential demand, therefore, exist. because, the animal 
drawn implements are suitable for farming, cultivation 
system, natural physical conditions and within the 
purchasing power of Somalian farmers. 

3) Heavy and medium sized implements, drawn by tractors are 
available in the commercial farms and the Farm Machinery 
and Agricultureal Service Agency (ONAT). ONAT provides 
services for the small and middle sized farms and runs a 
fleet of approximately 1000 tractors and implements, thus, 
there is a possibility to develop limited mechanization in 
Gelected regions. 

4) While choosing the products to meet the market demand. 
characteristics of farming cultivation systems and land 
holding size have been considered. The implements used for 
the existing cultivation methods are assumed to be 
laborious. Therefore, to reduce the drudgery of land cult
vation and farm operations. modern tool~; and implements 
should be introduced. 

5) Some simple implements like maize shellers, band grinding 
mills, hand pumps are com;idered to be critical for proces-

• 
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sing and cultivation. As these are widely used in regions of 
Somalia, the improved prospects of marketing them will be 
sustained over & longer period if the quality and services 
of these products are found reliable and price competitive. 

6) Introduction of animal drawn implements needs a certain 
period for selecting, testing and demonstration. As a first 
st.ep some appropriate implements should be chosen and 
imported from other countries. The second step is to 
improve them in accordance with real conditions of Somalia. 
The production program of the proposed factory should be 
designed in accordance with the above ~o cater for the needs 
of local market conditions. 

ANALYSIS OF PRIMARY INFORMATION: 

In response to the enquiries made in conjunction with the 
market survey covering the regions of Mid Sha.belle, Lower 
Sha.belle, Lower Juba and Bay, the following information was 
obtained based on the 10 questions asked to a limited number of 
farmers. 

1) The attitude of ell the farmers was positive towards 
using modern agricultural "";.ools, equipment and implements, 
however, over 90 percent replied that modern implements are 
beyond their purchasing capacity. 

2) They are using traditional tocls because these were 
within their budget. They are supplied by the local 
blacksmith shops as well as other local suppliers. 

3) If identical products are available at competitive 
prices, all the farmers replied that they will not hesi
tate to pr(.)cure them for their use. 

4) Imported tools and implements are costly, but over 50 
percent replied that some times they have no option but 
to procure imported products because the loc:al blacksmith 
shops are not capable to manufacture them. 

5) On the average, they could efficiently use their hand 
tools and implements for a period of 4-6 years. 

6) Over 80 percent of the farmers responded that they are 
influenced by the activities of the demonstration farms. 
Because, most of them are marginal farmers, as such they 
are not in a position to practice the techniques and use the 
implements of the demonstration farm. If they get 
Government support, subsidies and assistance, they will 
adopt the same methods, observed in the demonstration 
farm. They further revealed that, if cooperatives are 
formed and extension services are provided, they will gladly 
accept them. 

7) Often the farm regions are Etffected by the vagaries of 
nature primarily climatic. The economic condition of the 
farmers deteriorate during adverse climatic years. And, it 
takes long time for the farmers to recover their economic 
stat.uf:l. 
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8) Over 85 percent of the farmers feel that if they use 
animals for agriculture farming they will be able to get 
relief from the drudgery of farm ope~ations. However, they 
further revealed that it is not possible to utilize their 
animals because most of them become sick and weak during 
the cultivation season. 

3.5 ASSUMPTIONS UNDERTAKEN TO ASSESS THE DEMAND OF 
AGRICULTURAL TOOLS. EQUIPMENT AND IMPLEMENTS IN SOMALIA 

In order to assess the demand of the agriculture tools, 
equipment and implements, the following assumptions have been 
made. 

--replacement demand based on average 5-year cycle of 
amortization of tools and implements in operations, 

-number of tools and implements vary directly with the 
number of farm holdings/farmers, 

-cycle of replacement also vary directly with the number 
of farm holdings/farmers, 

-usage of various coefficients like farm holdings, crop 
varieties, region etc, 

-growth rate of agriculture farming and farm land. 

-for lack of data estimates of projected new demand 
have not been attempted. 

Based on the above information and that gathered during 
market survey, demand for different tools and implements were 
assessed and presented at Table 3-1 on the next page. For 
comparison the table also shows the demand estimates made by the 
Industrial Consultancy Unit and by the USAID. 

3.6 SUPPLY ANALYSIS: 

At Present the following are the sources of supply: 

- local blacksmith shops, 
- imports from foreign country, 
- equipment component of the development projects funded by 

the donor tsgenc~es, 
- unauthorized entry of implements and tools from neigh

boring African Countries etc. 

As has been stated earlier, it was not possible to obtain 
information and statistics on the supply of tools and machinery. 
However, it was found from Government sources that Somalia on the 
average imports US$ 12.5 million worth of farm machinery per 
annum. 
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TABLE 3-1 

ESTIMATION OF POTENTIAL DEMAND OF INDIVIDUAL PRODUCTS 
(in units} 

-----------------------------------------------------------------
I 
I 

Sl.: Name of the 
Products 

Estimate: Demand Estimates :Production 
of pre- : different a.gencies:Capacity 

No.: sent :-------------------:of propos-
study ICU : USAID :ed. Factory 

-----------------------------------------------------------------
1. Hoe 
2. Axe 
3. Machete/Sickle 
4. Spade/Shovel 
5. Fork/Rake 
6. Wheel Hoe 
7. Leveller 
8. Maize Sheller 
9. Hand Pump 
10. Sugar Cane Crusher 
11. Hand Grinding Mill 
12. Hand Rice Huller 
13. Hand Sprayer 
14. Simple Thresher 
15. Animal Drawn Plough 
16. 3-Tine Cultivator 
17. Ridger 
18. 1-3 Row Seed Drill 
19. Cart 
20. Power Pump 
21. Power Grinding Mill 
22. Powered Sugar Cane 

Crusher 
23. Powered Oil Seed 

Crusher 
Plough (Mechanical) 
Disk Harrow 

55,000 
35,000 
35,000 
60,000 
45,000 
3,000 

15,000 
7,000 
5,000 
2,000 
3,000 
3,000 
3,000 
1,000 
4,000 
2,500 
2,000 
1,000 
1,000 

500 
500 
500 

100 

24. 
25. 
26. 
27. 

Tractor Drawn Cultivator 
Plough matched with 

100 
100 
200 
200 

28. 
29. 
30. 

Walking Tractor 
Transport Trailer 

J , •• 
, , , , 

1 Ton 
4 Ton 
6 Ton 

500 
100 
100 

30,000 
15,000 
17,000 
1,000 

500 

10,000 
5,000 

163 
1,490 

700 
565 

200 
1,000 

1,140 

23,500 

23,500 
23,50(' 

40.000 
15,000 
15,000 
20,000 
20.000 
2,000 
5,000 
2,000 
2,000 

200 
1.000 
1,000 
1,000 

500 
2.000 
1,000 

500 
500 
500 
200 
200 
200 

25 

25 
25 

100 
100 

100 
25 
25 

-----------------------------------------------------------------
NOTE: a) Production programme of the factory has been desig~ed 

primarily on one shift basis. On the basis of future 
demand elasticities, production volume may also be 
enhanced with the introduction of more shifts. 

b) Estimttes of the p1esent study are based on differential 
co-efficients of ft.rm holdings, crops, area, growth rate 
of agriculture far1dng and farm land, land conditions 

• etc. 

3.6 PLANT CAPACITY: 

According to the market analysis, in total 32 different 
types of products (including spare parts), will be manufactured 
by the proposed factory in different phases. The quantities to be 
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produced of each type is shown in table 3-1 on the previous page. 
Also s1~hedule 3-2 page 64 shows, the yearly capacity utilization, 
volume of production of each product and the unit price. All the 
products are classified under six major groups as follows: 

Groups 

A 

B 

c 

D 

E 

F 

Type Number of Products 

Hand Tools 

Manually Operated 
Implements 

Animal Drawn Implements 

Powered Equipment 

Tractor Drawn Implements 

Others (other implements 
and equipment and spare 
parts} 

5 

9 

5 

4 

7 

2 

TOTAL: 32 

Description of each product along with an illustrated 
drawing is presented at Annex-4. 
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TABLE 3-2 

ESTil!tiTE Of SALES REVENUE 
iin US S ·0001 

SL. :PRODUCT 6ROUPS : YEAR-l : YEAP.-2 : 'tfffl-3 : YEAIM : YEAIM ' CltlV~~D 
WJ.: :----------:----------:----------:----------:-----------------

1. &ROUP - A 202.13 202.13 291.63 307.50 367.50 

2. 6ROllP - B 102.69 149.42 213.46 286.83 320.20 

3. 6ROilP - C 105.33 126.33 176.63 236.50 ~l.50 

4. 6F.DUP - D 49.50 74.50 106.25 142.50 158.75 

5. &ROUP - E 112.50 170.70 223.9il 291.00 

6. &ROUP - F te3.B6 265.92 379.47 504.89 555.58 

TOTAL All &RDUPS: 643.51 

fiOTE: 6RiJIJP-ti = HAND TOOLS : Hoe, Axe, llichete I Sickle, Spide 
ind Fork i Rike. 

6ROUP-B = !IANUALLY OPERATED lllPLEftEKTS: Wheei Hoe, ftiize Sheller, Hind Puap, 
Sugir Cine Crusher, Hand &ringing, 
ftill, Hind Rice Huller, Hand Spriyer 
ind Siaple Thresher. 

6ROUP-C = ANiftAL DRAllN IllPLEftENTS : Plough, 3-Tine Cultivitor, Ridger, 
1-3 Row Seed Drill and Cart. 

6P.OUP-D =POWER DRAWN !ftPLEftENTS : Putp 1 Grinding ftill, Sugar Cine Crusher 
and Seed Crusher. 

6ROUP-E =TRACTOR DRAWN lftPLEftENTS : Plough <3 1ould broad type or 3 Disk typel, 
Disk Hirrow, Cultivator for Walking 
Trictor, 2 ftould Broid Plough for Milking 
Trictor, Trinsport Trailers I ton, 
4 ton and 6 lon. 

6ROUP-F = OTHERS : Other Iapleaents ind Spare Parts. 

3.8 SALES ESTIMATES AN DISTRIBUTION COSTS: 

On the basis of the proposed unit prices and production 
programme, sales revenues of products have been estimated. In 
estimating the unit prices, cognizance of the present price 
structure of the products in ·t.he local market has been 
considered. Table 3-2 above shows the summary of the yearly 
s&les revenues by groups of products end schedule 3-2 page 64 
shows, sales revenues by individual product. 
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At full capacity, the factory will produce tools, equipment 
and implements worth US $ 1. 94 million at present market price. 
The factory will need to establish its own sales and distribution 
network. To dispose of the products in the market through 
different channel::;, estimated sales and distribution costs will 
be US$ 36,000 of whiGh sales costs will be US $ 24,000 and 
distribution costs will be US$ 12,000. In the initial years. 
sales and distribution costs will be higher, however, with the 
passage of time it will diminish and stabilize during 5th year 
of production. Table 3-3 presented below, shows the summarized 
position of sales and distribution costs as a percentage of total 
sales. Detailed estimates of sales and distribution costs may be 
seen at Schedule 3-3, page 65. 

TABLE 3-3 

SALES AND DISTRIBUTION COSTS AS A PERCENTAGE 
OF TOTAL SALES 

{Sales Revenue in 1000 $) 

ITEMS YEAR-1 :YEAR-2 : YEAR 3 : YEAR-4 : YEAR-5 

Sales Revenues 643.5 930.8 1,328.1 1.767.1 1,944.5 

Sales & Distribu
tion cost as % of 
Sales Revenue I 

4.4% 3.2% 2.4% 2.0% 1. 9% 

------------------:---------------------------------------------
Sales and Distri- : 28.0 29.8 32.2 34.8 36.0 
bution costs 
=========================================================~====== 

3.9 MARKETING STRATEGY: 

a) Product Pricing~ 

Product pricing has been done taking into consideration the 
purchasing capacity of the farmers. Profit margins have been 
kept at a possible lowest level in the initial years in 
order to penetrate into the market and increase its market 
share by attracting the farmers, retailers, wholesalers, 
etc. In &ddition to the purchasing capacity of the farmers 
information from the following parameters were also 
considered for estimation of per unit sales price: 

estimation by FMW, 
from market surveys, 
collecting from wholesalers and retailers in Mogadishu, 
refer to similar products produced by other developing 
countries. 

b) Organizational Set-up of Distribution and Sales: 

It is necessary to inc:orportite a salef; and marketing 
department in the organogram of the factory. In addition to its 
overall role of marketing functions, this department will be 
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specifically responsible for sales promotion, market 
intel 1 igence, market. resee.rch, <lat.a collection, demand and supply 
analysis, price and quality investigation etc. Several trained 
and experienced market. specialist may be recruited for this 
purpose. 

Apart from the existing wholesalers and retailers, the 
proposed factory sho11ld establish close liaison with such 
organizations as the Agricultural Extension and Farm Man&gement 
Training Project {AFMET), Agricultural Service Agency {ONAT). and 
Central Agricultural Research Station {CARS). These 
organizations have very close cooperation and connection with 
the farms. AFMET has an extensive program to train animals for 
pulling implements and to test some original models imported from 
abroad. 

ONAT runs a fleet of about 1000 tractors and implements 
covering the rainfed and irrigated agricultural area~. In 
addition. tractors and implements maintenance works are performed 
at its own workshop. CARS is primarily involved in 
agricultural research and may provide facilities and 
opportunities for testing of agricultural tools and implements. 
Because of their· unique positions, they would play an important 
role in promoting sales and after sales services. Cooperation 
with thes-e units will help the proposed factory in various ways 
for identifying new products and for improving qualities and 
after sales services. 

c) Government's Support: 

In view of the importance of the agricultural sector in the 
economy, the government must provide support to farm activities. 
Policies for availability of credit and agr·iculture.l inputs to 
the farmerf.i and farms ~.;bould be adopted, especially, to provide 
credit at lower inter·est rates to small and medium scale farms 
under acceptable conditions. 

3.10 PLANT CAPACITY AND PRODUCTION PROGRAMME: 

On the basis of the market study, the production capacity 
was determined. Thus Table 3.1 above shows -the number of units 
of each product that can be produced annually in one shift. The 
plant capacity figure is subject to adjustments in responce to 
changes in the product-mix. At this capacity the plant's 
consumption of metal material will be 1443.44 tons annually, 
which corresponds to the consumption in the fifth year and each 
year thereafter. In planning the production programme, the 
following factors and assumptions were recognized: 

a) The product-mix covers a wide range from the simple hand 
tools to the complex tractor drawn implements, and 
includeG various usage patternf; from ti l laging to 
processing. 

b) Multi purpose ··ur1i versal" Machines wil 1 be suitable for 
organizing production programmer; in different batches. 
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c) Even though the factory will use Universal Multipurpose 
Machines, the products should be limited to a certain 
range. The reason is that the capacity of production is 
constrained by many factors, such as capacity of 
equipment, minimum economic size, material inputs, energy 
consumption, plant organization etc. The orientation of 
production and product-mix should be adjusted according 
to the market demand in a given period. Moreover after 5 
yP.ar~, and based on the market information and level of 
agricultural mechanization in the country, production of 
implements like combination processing implements, 
equipment using natural energy, medium powered 
implements, may be considered for manufacturing with 
complex technology. 

d) The principle of the production programme must follow 
'"from simple to complex, from less to more'". Each 
product should reach the planned production target within 
4 years. Accordingly, the selected tools and implements 
were divided into two groups or batches. The first batch 
representing simpler and more popular products will be 
produced from the first year of production. The 
production of the second batch of products will begin in 
the second year. The production capacity for each batch 
as well as the weighted average production capacity is 
shown in schedule 4-1-3 in chapter IV, page 72. On the 
other hand the production capacity for each product and 
the nuw.ber of units produced is shown in schedule 3-4 
page es. Full production capacity for all products is 
attained in the fifth year. 

e) The spare parts amount to 25 percent of total metal 
consi.unpt ion . 

f) Considering the possibility of a change in demand 
15 percent margin of total metal consumption has been 
considered for developing new products. 
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SCHEDULE 3-1 

SIZE OF AREA AND NUMBER OF FARMS BY REGION, 1987 

SI.: Region 
No.: 

Total 
Area 

: ;.: of 
:Total 

in :Area 
( 1000 
ha) 

1. A"dal 1,680 

2. W/Galbeed 2,800 

3. Togdheer 3,270 

4. Sanaag 

5. Bari 

6. Nugaal 

7. Sool 

8. Mudug 

9. Galgudud 

10. Hiipan 

11. 11i d/Sha
bell e 

12. Banadir 

5' 170 

6' 170 

2,90(1 

3,830 

4,970 

3,400 

2,080 

80 

13. L.Shabelle 2 1 770 

14. Lower Juba 4 1 900 

15. Mid/Juba 1, 870 

16. Gedo 4,540 

17. Bay 4,250 

19. Bal'.nol 2,630 

3 

4 

5 

8 

10 

5 

6 

1 (I 

8 

5 

3 

4 

8 

3 

7 

6 

4 

TOTAL SOMALIA 63 1 620 100 

: CULTIVATED AREA IN 1000 ha : FARl'IS 
:----------------------------:-------------

Irri-: Rain-: Total 
gated: fed 

0.2 8.8 9.0 

1.5 79.5 81.0 

0.5 24.5 25.0 

0 13.0 13.0 

(I 4.0 4.0 

0 2.0 2.0 

0 (I 0 

o. 1 13.4 13.5 

(! 18.0 18.0 

2.0 42.2 44.2 

17.9 95.8 113.7 

(I 0 0 

:x of :Nueber: ;.: of 
: Total : Total 
:cul ti-: 
:vated : 

1. 0 

8.7 

2.7 

1. 4 

0.4 

0.2 

0 

1. 5 

1. 9 

1,507 

12,941 

9,470 

4,057 

5,320 

1,BEE 

2,274 

4, 162 

6,216 

4.7 11,645 

12.2 23,225 

0 

Fares 

5 

2 

2 

2 

4 

9 

41.8 165.5 207.3 22.21 67,808 25 

18.1 5.1 23.2 2.5 21,384 8 

21. 6 35.7 57.7 6.1 14,179 5 

7.1 52.5 59.6 6.4 18,571 7 

0.8 236.3 237.1 25.4 58,598 22 

0 25.0 25.0 2.7 5,176 2 

111.6 821.3 932.9 100 268,421 100 

SOURCE: Ministry of Agriculture Yearbook, 1987-88 1 Mogadishu, 1988. 
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!DElll.E 3-2 

ESTIMTE CF sr&.E P£a!S 
IS in thoosindl 

SI. : PRODUCTS OOT l'El1{ - 1 :YEM-2 9-3 I VEAR - 4 I YEM - 5 . I 

It,, : PRICE :--:--: 
IN ~tity :Sales :lllantity:Sales:lhintity:Siles :lliintity: Sales :!Uantity :Siles 

IE S :--:--:-:--:--:--:--:--:--

1. !tie 3 22,000 06.00 22,000 66.00 30,000 90.00 40,000 !20.00 40,000 120.00 • 
2. Axe 3 8,25>3 24.75 8,250 24.75 11,250 33.75 15,000 45.00 15,000 45.00 
3. lkbetelSic:kle 3.5 8,250 28.~ 8,250 28.111 11,250 :W.311 15,000 52.50 15,000 52.50 
4. Spille •r 

~.J 11,000 36.5o 11,000 38.50 15,000 52.~ 20,000 70.00 20,000 70.00 
5. Fcri~e 4 11,000 44.00 11,000 44.00 15,000 66.00 20,000 80.00 20,000 80.00 
6. llleel !tie 30 1,100 33.00 1,100 33.00 1,~ 45.00 2,000 60.00 2,000 60.00 
7. l.Mller 5.5 2,~ 15.13 2,~ 15.13 3,~ 20.63 5,000 27.50 5,000 27.50 
8. 1tii ze 91eller 18 1,100 19.80 1,100 19.80 I,~ 27.00 2,000 36.00 2,000 36.00 
9. Hand Pmp 27 1,100 11.10 1,100 11.10 l,~ 40.~ 2,000 54.00 2,000 54.00 
10. • Cine Crusher 46 110 5.06 no 5.06 150 6.9') 200 9.20 200 9.20 
II. Hand lh ndi lllJ fti 11 27 ~ 9.45 550 14.85 7JJ 20.25 1,000 2i.OO 
12. Hand Ric:e lbller 42 ~ 14.70 55-j 23.10 7.JJ 31.50 1,000 42.00 
13. Hand Sprayer 

.,., 
~ 7.70 550 12.10 7'JO 16.50 1,000 22.00 " 

14. Si111le Ttiresher 85 175 14.111 275 23.3& 375 31.811 ~ 42.50 
15. "1ital Dratr1 Ploogh 47 1,100 51.70 1,100 51.70 I,~ 70.~) 2,000 94.00 2,000 94.00 
16. 3 Tine Cu! ti vator 40 ~ 22.00 550 22.00 ~ 30.00 1,000 40.00 1,000 40.00 
17. Ridger 47 275 12.93 275 12.93 3i5 17.63 ~ 23.50 ~ 23.50 
18. 1-3 b Seed Drill 68 275 18.70 275 18.70 375 25.50 ~'.lO :4.00 :'A)O 34.00 
19. Cart 120 175 21.00 275 33 r.• o./\, 375 45.00 ~ 60.00 
20. Pulp llG 70 9.10 110 14.30 150 19.50 200 20.00 
21. lhnding ltiII 120 70 8.40 no 13.20 150 18.00 200 24.00 
22. &ajar Cirie Crust.er 450 110 49.50 110 49.50 150 67SJ 200 90.00 200 90.00 
1.t Oil Seed Crusher F.IJ IO 7.50 15 Il.25 20 15.00 25 18.75 
24. Plrugh 550 10 5.50 15 8.25 20 11.00 25 13.75 
25. Disk HarrDll 570 10 5.70 15 8.55 20 Il.40 25 14.25 
26. Cul ti vat or ltlitched r;..0 35 8.05 rr 12.65 75 17.25 10-) 23.00 .JJ 

lialkilllj Trac:torl 
2i. Plrugh ltlitc:he!! 100 35 3.50 55 5.50 75 7.50 100 10.00 

lialkilllJ Trider> 
28. Trw.port Trailer I Torr 450 35 15.75 55 24.75 75 33.~ 100 45.00 
'li. 4 Tm 3,200 10 32.00 15 48.00 20 64.00 25 80.00 
30. 6 Torr 41200 10 42.00 15 63.00 20 84.00 25 105.00 

U-TOTl'L : 459.65 - 664.111 - 948.67 - 1,262.23 - 1,3113.'15 

31. Other liplNent5 68.95 99.70 - 1·~.30 - 189.33 209.34 
32. !if•e Pilfts 114.91 - 166.22 - 237.17 - 315.56 347.24 

TOTAL: 643.51 - 930.80 - 1,328.14 - 1,767.12 - 1,944.53 

crncm UTJLIZATI~: 351 45t 65t 901 1001 

itlte: al Ott.er lipltltf'rts are asSUled to he 151 of Suh-totil. 
bl !fire Pit'ts it't aSSUled to be 251 of Sub-total. 



• 

SCHEDULE 3-3 

ESTI"ATE O~ PRODUCTION COST: SALES AND DISTRIBUTION COST. 

------------------------------------------------------------------------
Itea Description YEARLY COSTS in thousand So Sh •nd 

Corresponding Equivalent in thousand US f 

:--------------------------------------------------
YEAR-1 : YEAR-2 : VEAR-3 : VEAR-4 : VEAR-5 

:---------:---------:---------:---------:----------
Local : Local Local local Local 

------------------------------------------------------------------------
SALES 
COST 

So.Sh. 

us $ 

6, 120 6,120 

24 24 

6, 120 6, 120 6, 120 

24 24 24 
------------------------------------------------------------------------

DISTRI
BUTION 
COST 

TOTAL 

So.Sh. 

us • 

Sc.Sh. 

us $ 

1,010 1,469 

3.96 5.76 

7' 130 7,589 

27.96 29.76 

2,081 2,754 

8.16 10.80 12.00 

8,201 8,874 9' 180 

32.16 34.80 36.00 
------------------------------------------------------------------------

NOTE: US $ 1 = So.Sh. 255. 
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SOIEDlllE 3-4 
PRODIJCTIOll PROGRMllE 

-----------------------------------------
Sl.:PRODOCTS 11ms I YEAR-I I YEAR -2 I YEAR -3 : YEAR -4 : YEARS-5 • • • 
lo.: AT :-----------:-----------:-----------:-----------:------------

1001 :Cip :Un~ts :Cip.:Units :Cip :Units :Cip.:Units :Cip.:Unit 
:CAPACITY : l • : 't I : 1 • : l • : 1 • • • • I • 

------------------------------------------------------
A. HAND TOOLS: 
J. Hae 40,000 55 22,!l()(I 55 22,000 75 30,000 100 40,000 100 40,000 • 
2. Axt 15,000 55 &,250 35 8,250 75 11,250 100 15,000 100 15,000 
l. llichete/Sickle 15,000 55 8,7,,,0 55 8,250 75 11,25\l 100 15,000 100 15,000 
4. Spidt 20,000 55 11,000 55 11,000 75 15,000 100 20,000 100 20,000 
5. Fork/Rikt 20,000 55 11 ,ooo 55 11 ,000 75 15,000 100 20,000 100 20,000 
B. llANUAUY OPERATED lllPLEllEll1S: 
6. lheel Hoe 2,000 55 1,100 55 1,100 75 1,500 100 2,000 100 2,000 
7. Leveller 5,000 55 2,i50 55 2,750 75 l,750 100 5,000 100 5,000 
B. lliize Sheller 2,0-30 55 I ,100 55 1,100 75 1,500 100 2,000 100 2,000 

'· Hind Pu1p 2,000 55 1,100 55 I ,100 75 1,500 100 2,000 100 2,000 
10. Sugir C.Crusber 200 35 70 55 110 75 150 100 200 10-~ 200 
11. Hind &rinding 1,000 - 35 350 55 550 75 750 100 1,000 

ft ill 
12. 113nd ~ice 1,000 - 35 350 55 550 75 r..o 100 1,000 

Huller 
ll. Hind Srrriyer 1,000 - - 35 350 55 550 75 750 100 1,000 
14. Si1plt Thresher 500 - 35 175 55 275 75 375 100 500 
c. AIUIAL DRAllN lllPLEllENTS: 
15. Plough 2,000 55 1,100 55 1,100 75 1,500 100 2,000 100 2,000 
16. 3-Tine Cultivi. 11000 55 550 55 550 75 750 100 1,000 100 1,000 
17. Ridger 500 55 275 55 275 75 375 100 500 100 500 
18. 1-3 Row S.Drill 500 rr 

.!.J 275 55 rr /J 75 375 100 500 100 500 
19. Cart 500 - - 35 175 55 275 75 375 100 500 
D. POllERED EQUIP"ENTS: 
20. Pu1p 200 - - 35 70 55 110 75 150 100 200 
21. &rinding Rill 200 - 35 70 55 110 75 150 100 200 
22. Sugar C.Crusher 200 S5 110 55 110 75 150 1eo 200 100 200 
23. Seed Crusher 25 - - 40 10 60 15 BO 20 100 25 
E. TRACTOR DRA~~ IftPLEftENTS: 
24. Plough Cl 1ould 25 - - 40 10 60 15 80 20 100 25 

broad type or 
l Disk Type! 

25. Disk Harrow 25 - - 40 10 60 15 80 20 100 25 
26. CultivatorCfor 100 - - l5 l5 55 55 75 75 100 100 

Malking Trictorl 
27. 2 "ould Board 100 - - l5 35 55 55 75 7~ 100 100 

Plough (for 
Malking Tractor} 

29. T. Trailtrs I Ton 100 - - 35 l5 55 55 75 75 100 100 
2' •• • 4 Ton 25 - - 40 10 60 15 80 20 100 25 
lO •• • 6 Ton 25 - - 40 10 60 15 80 20 100 25 
f. OTHERS: 
ll. Othtr J1plnents: Appro1i1ittly 15% of Tot1I Value of Products. 
32. Spart Pirh Approxi1itely 25% of Total Yilue of Products. 
sa:::::aa .. :a::::::::::::::::::::::::::ass:::::::::::::::::::s:::::s:::s:::::s::::::a:::: 
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CHAPTER - IV 

MATERIALS AND INPUTS 

4.1 INTRODUCTION: 

As shown in Table 4-1 below the proposed factory will 
utilize 17 percent of locally available materials and inputs in 
t~rms of value and the remaining 83 percent will be imported. 
An important issue to be addressed by the authorities concerns 
the large proportion of the raw materials required. which will 
have to be imported. 

TABLE 4-1 

YEARLY UTILIZATION OF IMPORTED AND LOCAL 
MATERIALS AND INPUTS BY THE PROPOSED FACTORY 

(Value in 1000 us $) 
-----------------------------------------------------------
PRODUCTION I IMPORTED I % I LOCAL % TOTAL I % I I I I 

YEAR 
-- -----------------------------------------------------------

Year - 1 291. 97 83 59.03 17 351. 00 100 

Year 2 448.96 83 90.81 17 539.77 100 

Year 3 643.61 83 130.18 17 773.79 100 

Year - 4 865.36 83 175.15 17 1,040.51 100 

Year - 5 & 973.24 83 196.80 17 1,170.04 100 
onwards 

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

In view of the heavy dependence on imports of raw 
materials and inputs, the Government should give special 
consideration to allocating the required foreign exchange if a 
decision is t&ken to implement the proposed factory. 

Although, deposits of Iron Ore have been discovered 
recently, it will take a long time before the iron ore mine 
becomes productive and the ferrous metals usable in industry. 
However, scrap iron is available loc~lly and can be used with 
cast iron. This will reduce the imported requirement of caGt 
iron by 5.7 percent by value. as reflected in Schedule 4-1-1 
page 71. 

4.2 ESTIMATE OF METAL CONSUMPTION; 
--------~---------------------
The metal raw materials have been classified into three main 

groups: 

- Cast lrorJ 
- Sections 
- Sheet Meta 1 . 

.., 
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Based on the collected information and data in Somalia and 
as per reference of similar type of products; the weight of 
each unit of product has been estimated as well as the weight of 
each of the three types of metals used in its production. 
From this data the total weight of metal consumption was computed 
as well as the corresponding costs as shown in Schedule 4-2 page 
75. The ratio of metal consumption varies from product to product. 
Therefore, it is essential to estimate the usage co-efficient of 
each metal in every product. The co-efficient for casting is 0.60 
and that for other metal processes are 0.75. The formulas used 
for estimating consumption of ferrous metals are: 

BDFE 
FFC 
CPC 

Where, 

HDFC 
FFC 
CPC 
HTC 
SPC 
IC 

EC 

= 
= 
= 
= 
= 
= 

= 

= {HTC+ SPC + CIC + EC) 5% }/0.85 
= {{IC ~EC) 10%}/0.88 
= {{IC+ EC) 85%}/0.95 

Heating die forging consumption 
Free forging consumption 
Cold process consumption 
Hand tool consumption 
Spere parts consumption 
Implements consumption for both manually 
operated and animal drawn implements. 
Powered equipment consumption. 

The total metal consumption by each of the two batches at 
full capacity utilization are calc11lated with the help of the 
above formulas and the results are presented at Schedule 4-1-2 
page 7;.. The total consumption of metal is estimated at 1443.44 
tons per yeftr at full capacity utilization. On the other hand, 
the share in total consumption of the above metal materials by 
each specific pr.xiuct at full capacity has been calculated find 
presented at Schedule 4-2 page 75. 

4.3 MATERIALS AND INPUTS SUPPLY PROGRAM: 

a) Estimates for Raw-materials: 

The total annual consumption of ferrous 1r1etals along with 
auxiliary materials, utilities etc. are exhibited at schedule 
4-1 page 70. According to this schedule, during the fifth year 
of production (i.e. the year when the factory will be able to 
utilize its full capacity) estimated cost of materials arJd inputs 
consumption will be US$ 1,170.04 thousand; out of which local 
cost will be US$ 196.80 thousand i.e. 17 percent ar,d foreign 
cost will be US $ 973.24 thousand i.e. 83 percent. 

The factory will produce in total 32 different varieties of 
products of which 30 products are specific in nature (reference 
Schedule 4-2 page 75) arJd the remainder represents two groups of 
ad hoc products. In the production programme it may be observed 
that during the first year of operf:ltion, the ff:lctory will produce 
in the first batch 15 varieties of products which are simple but 
popular aroongst the farmers. However, from the second year of 
operation a second batch is introduced enabling the factory to 

, produce all varieties of products including spare parts '( 25 



percent in value) and other implements (15 percent in value). 
Ye&rly capacit.y utilization rates are depicted at Schedule 4-1-3 
page 72. Detailed estimates of raw materials and inputs are 
exhibited at Schedule 4-1-1 page 71. The reference prices of 
materials used in cost estimation have bee-n taken fron1 actual 
import prices in Somalia and reference of similar enterprises in 
neighbouring African countries. 

b) Estimates for Utilities: 

Of the total utilities costs. 75.7 percent will be local and 
24.3 percent will be foreign costs. Yearly foreign end local 
costs along with their percentage share are shown in the 
following table 4-2. 

TABLE 4-2 

YEARLY FOREIGN AND LOCAL COST 
OF UTILITIES 

{in 'thousand $) 

PRODUCTION : FOREI~N: % 
YEARS COST 

YEAR - 1 5.57 24.3 

YEAR - 2 8.54 24.3 

YEAR - 3 12.25 24.3 

Yl!:AR - 4 16.52 24.3 

YEAR - 5 18.55 24.3 
AND ONWARD 

: LOCAL : % 
: COST 

17.34 75.7 

26.57 75.7 

38.13 75.7 

51.41 75.7 

57.77 75.7 

TOTAL 
COST 

22.91 

35.11 

50.38 

67.93 

76.32 

100 

100 

100 

100 

100 

SOURCE: Sched1..ile 4-1-5 presented at the end of the chapter. 

Major items of the utilities are available from local 
sour·ces; only coke wi 11 have to be entirely imported which alone 
constitutes 24.3 percent of total utilities costs. Schedule 
4-1-4 page 73 shows. the estimates for different items of 
utilities in quantity and price. Wbereus, Schedule 4-1-5 page 74 
shows the yearly consumption of different items of utilities in 
terms of value. Unfortunately, it was not possible at this stage 
to calcul&te the costs of utilities per product or even per 
groups of products. Therefore. it is not possible to determine 
the relative rates of return of each major group of products. 

4.4 QUALITATIVE PROPERTIES OF CHOS~ MATERIALS: 

Quality arid durabi 1 i ty of agricul turel tools, equipment and 
implements depends on the q1..ial i ty of basic raw materials that are 
used to rrstmufactur·e tbem. Different components of agricultural 
tools, equipmer~t end implements are made of steel arid require 
different proportions of carbon &nd manganese in the steel. For 
example, the frarr1es of implements are &lways made of low carbon 
steel whereas the band tools &nd tillage parts or soil wearing 
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parts are made of high carbon steel or alloy and subjected to 
heat treatment. The composition of metal with SAE numbers 
( Material standard of USA ) for producing various parts of tools 
and implements is presented at Schedule 4-3 page 76. 

4.5 AUXILIARY MATERIALS: 

These are factory supplies and consist of the vario1Js 
chemicals and additives required in production, maintenance 
materials like grease and oils, paints and packaging materials a5 
well as components procured from outside suppliers for use in the 
assembly of certain products. Their estimated costs in the fifth 
year of production is US $ 133,600. 

!IJEllE 4-1 

ESTlllATE IF flrm[Tllll !J!iT: ~TERlti.S IVll JlfUTS 

ITEi! : IIET Fm YENH : IIET Fm lEAP.-2 : Im Fm YEM-l : aE RP. YEM-4 : IIET RP. YrM-5 
IEP.I-
TJ!Jl :Frni;r: :l.ocil :Toti! :F<rei!Pi: lcJci! :Tatil :F<rei111: l.Dtil :Tatil :Fireifl: l.Dtil :Toiil :Fireifl :Lotil :Totil 

Irir, M~ 
Stee! 

fcili.-y 
fliteriils 

Utiliti~ 

others 

Total 

: US S :So.!ls. :l!i S : !!i S : So.~ •• :IE S : U5 S :So.9':. ll5 S : U5 S : So.!l:. :us S : U5 S :So.9":.: U5 S 

'2hC ~· ,,)CJ 2117 274.66 409.6 3222.72 422.5 $.18 46?~.03 605.~ m.45 630!!.n 814.19 gjJ,118 7'5!.03 915.$ 
18.3} (12.'1} 118.41 124.741 !27.7) 

20.04 5!10 40.0!! 30.82 m 61.63 44.IB 11265 ee.36 59.39 me; 118.79 66.S 17034 133.l:C 
12C.~! lliJ.!!21 144.181 159.39) (66.&Jl 

5.~ 44!9 22.90 e.~ 6n6 ~.10 12.25 9722 ~.38 16.52 lllll 67.94 18.56 1473! 76.33 
117.331 126.571 1311.131 151.421 157.m 

3407 13.36 5239 20.~ 7515 '19.47 10097 39.60 11Z6 44.53 
113.361 (20.~I ('19.47) 139.60} 144.s:n 

'191.97 ·~ :Zl 449.96 2ll56 ~.n 643.61 33196 m.79 865.36 44662 104-).51 973.24 ~178.03 1170.04 
159.03) 190.811 mo.1s1 U75.15l 

lim:: al All wts of dlelicils, idditivtS1 pKhgir.g literiils, paints, hctiry 
~!its •sd ill types of spare parts etc. casts rt included in the 
biliary l!iterials. 

bl Othlrs includt aissill! and lliStt disposil cast nl ill other flctcry 
CMrlluds. 

cl Fcrtifl and lacil casts fer civil liintnnct •e not included in tlli5 
Schmilt. 

di This sclltlllle does not include 1M1Jt5 nl wlaries costs Illich ., 
up•attly lhml at Sdledult - 6. 

ti U5 S in thouYICl1 

fl Figll'ts in P•inthests art in lllcxiYld ~ S 
gl So.9l. in tl"Guld1 

hl Toti! in thaiSilld l!i S 
il U5 S I s So.9l. ~. 

1196.&Jl 
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S>Ell.E 4-1-1 

ESTIMTE IF fllOl[TIIJI <ms: 
IEll lll'll llTERlt'l IIFUTS 

IlEft YEAT - 1 1EM - 2 t[ff. - 3 1EM -4 

11!1 S in t.hcllsilllll 
(So. 91. in tliclisirodl 

a- 5 
llE!DIP-:------------------------------
m• :llintity: Cost :ilintity: Cost :ll&intity: r.ost :bntity: Cost 

: mrJ :Ftnign:Lacil : CT111! :Fcrei91:lacil: !- :Flrei91:lacil: 11111! :Fcni91:lacil ! IT111J lFcreign:lacil 
: I& s :So.91: !I& S :So.91! : IE s :So.91 : I& s :So.91.: : I& s :511.91: 

fhy 131.78 38.74 2117 204.34 60.08 1282.72 292.19 Z-9 @4.03 3'2.7 115.45 63(11.73 439.28 129.15 7m7.03 
Ci5t <B.301 112.B7J UB.401 124.70> 127.701 
lrlllf 

Sedi 1115 234. Bl 178.47 E.67 271.83 514.22 3'10.&1 - 691.69 Z.6& 

9leet 66.42 49.15 104.99 n.69 149.28 110.47 - 200.43 148.32 221.41 163.84 
llftil 

TDTfl: 433.03 266.36 2117 667.00 409.60 3282.72 'IZ.69 ~.18 4694.03 1284.82 789.45 6308.73 1443.44 llU.111 7CfJ.03 
lB.301 U2.&7l U8.40l 124. 701 l27. 701 

1 lacil cost is frr lcal ir111 scnp wch is ibtut 5.7 p1rcent of taW. 

tie: il Figt?"e in Pirinthesis are Ecpivilerit of So.9i. in thousirid l& $ 
bl l& $ 1 = So.9' •• ~ 

DITED.Y IF 
llTERillS 

llScripti Ill 

FIRST MTDf 

EDI BATDf 

TOTAL: 

SJEllE 4-1-2 

ESTlllATE IF PR!Dt!JIJI ll!i!S: 
1£Tll alBJfTllJI AT Fill ClitiCITY 

( BY SATO! J 

!ipecifild: Other :~e :Qib- :~ifild: Dthlr :Spare :it- :~mid: Other :~;ire lti- : 
TDTft. 

Prllll1cb : I1ple-:Parts :Tolil :Products : llfle-l!Tts llolil :PrClllJcts : I1ple-:P..ts :Toti!: ITll"tl 
: 1111ts : : llllts : I : mnts : 

CTcnl : CT111l : CTml : m11l : CT111l : ll111l : CTc11l :CTcnl : fl111l : (J111l : !Tml : IT!r1l: 

111.67 27.10 45.17 252.M 298.93 44.Z 74.74 418.52 98. 22 14.73 24.2i 137.50 lke.96 

133.10 19.97 33.27 186.34 260.17 39.02 ~.04 364.23 '1.93 8.99 14.99 83.91 634.48 

313.n 41.01 78.44 439.28 Z'i.10 83.87 139.78 71Z.75 1!.B.15 23.72 39.54 221.41 1443.44 

tit: The firit bitch rtfers ta praduch thllt prcxkdirr1 llill stri in tilt first ytar of prGductim; 
tilt llCllld batch are tho5f ltl05t prllllicti111 wi II st1rt in tht 11tllld yw. 
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SCHEDULE 4-1-3 

YEARLY ESTI"ATED RATE OF CAPACITY UTILIZATION 

Y E A R S YEAR 1 YEAR-2 : YEAR-3 : YEAR 4 YEAR-5 
-----------------:----------:----------:---------:---------:------------
PRODUCTION : Capacity : Capacity :Capacity :capacity : Capacity 

CAPACITY 
UTILIZATION FOR 
BATCH ONE 

CAPACITY 
UTILIZATION FOR 
BATCH TWO 

WEIGHTED AVERAGE OF 
CAPACITY RATE 

(l) (!) (?) (l) 14) 

55 55 75 100 1 (IO 

35 55 75 100 

35 45 65 90 100 

• 

• 



• 
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SCHEDULE 4-1-4 

ESTIH~TE OF PRODUCTION COSTS: UTILITIES INPUTS 
<At Full Capacity) 

Sl.: UNIT COST 
No.: ITEPIS UNIT PRICE :ountity :----------------------------

:Foreign Local . TOTAL • 
<So.Sh.: IN 

<So.Sh.> : <S 1000> 1000) : <S 1000) 

------------------------------------------------------------------------
l. 

2. 

3. 

4. 

5. 

6. 

Electricity Kwh 13.16 590,850 7,775.586 30.49 

Water ft3 48 48,480 2,327.04 9. 13 

Gasoline Litre 67 31,900 2,137.3(1 8.38 

Diesel Oil Litre 53 31,900 1,690.70 6.63 

Col:e Ton 56' 100 84.34 4,731.47 18.55 
($ 220) <18. 55) 

Charcoal Ton 20,000 40 800.00 3.14 

TOTAL : 4,731.47 
<t e. 55> 

14,730.63 
<57. 77) 

76.32 

NOTE: 1> Electricity: 975 KW x 2,424 h x :sz x 13.16 So.Sh/KWH 
----- = 7,775.59 thousand So.Sh. 

2! Water 160 H3/Shift x 3v3 Shift x 48 So.Sh/M3 

3i Gase.line 
= 2,327.04 thousand So.Sh. 
31,900 Litre x 67 So.Sh./Litre 
= 2,137.30 thousand So.Sh. 
2x13.3 + 2x27.3 + 2x40 = 161.2 Litre/100 Km. 
160x303 = 48 1 480 Litre/Vear. 
200KWx8Hx303xSl = 2t 1 240 KWH = 32 1 493 Hp.H. 
32,493 Hp.H x 220 g = 71,48 1 460 giYear 

= 7,148.46 Kg./Vear 
= 9 1 531 Litre/Vear 

TOTAL £48,480 + 9,531 +<48,480 + 9,531l10ll 
= 63,812 = 63,800 Litre/Vear 

4) Diesel Oil: 31 1 900 Litre x 53 So.Sh/Litre 
= 11 690.7 thousand So.Sh. 

5) Col:e (439.28 x 161 + 70.28 x 201> x 220 = 18.~5 
thousind S or 278.35 Kg/day consY•ption. 

6> Charcoal 40 Ton x 20 1 000 So.Sh./Ton s BOO thousind So.Sh. 
(or 132 Kg/day consu•ption) 

7> US S = So.Sh 255 

' ' --- - --- -
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1. D!dririty - 2,333 

2. llitl!r 611 

3. Diesel Oil ~ 

4. 6asol int 641 

5. Coke 5.57 

6. ~COil 240 

9 lUTll : 5.57 4,419 

ICTE: US s 1 = 

74 

!DElll.E 4-1-5 

E5TIMTE IF PlllU:Tllli II6TS: UTILITIES llfllTS GIER Oi 

U.-2 9-3 

9.15 3,'ST7 14.03 5,132 20.13 

2.74 1,070 4.20 1,536 6.02 

2.00 778 3.ffi 1,116 4.38 

2.51 983 3.85 1,410 5.53 

5.57 8.54 8.54 12.25 12.Zi 

0.94 3De 1.44 S2B 2.07 

22.91 8.54 6,116 35.ll 12.Zi 9,712 50.311 

So.9" •• ~ 

Fcnic;: Cost in Th:K:si.~ ~ f 
Lotil Cost in ThcalSind Sri.~ •• 
Toti! Cost in Thcllsand iS S 

YEM-4 

- 6,921 27.14 1,116 30.49 

- 2,011 8.12 2,311 9.13 

- 1,~ 5.90 1,691 6.6! 

- 1,902 7.46 2,137.3 E.311 

16.52 16.52 18.55 18.55 

- 712 2.i9 8JO 3.14 

16.52 13,lll 67.93 18.55 14,731.3 76.32 

• 

• 
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!DEU..E 4-2 

~lI IF PllDOllli miTS: 
tET;.. M'!ERIALS JJflJTS 

! Iv prod.::t - il full C¥=i ty l 

IET llIT mstfTJ(IC TOTf( : Pl[ll[- : lUTll ID&IFTill • lDTtl. . 
s..: PlllUJS lllIT lllIT : Tiii • DEY . 
II. : EDIPTlll IEI&rr :Cist Inri :Secti111 : !Mt: mil : PllBrr :Cist Inri :S!di111 : !het!II 1JllS!fJ 

• : ll!til: : ll(IPts/: : .w :Iii ID.1M 
Ilg.> erg.) : Ilg.) : D:g.J: ($) : Yeir) : ll111> : rT111l : U111J: 

1 • .. 1.0 1.33 1.01 40,000 53.20 40.432 
2. •e 1.2 1.60 I.2'l 15.000 24.00 18.240 
3. lliclwb/Sidle 1.0 1.33 O.Clll 15,000 19.95 14.763 
4. Spade 1.5 2.00 1.48 20,000 40.00 2'UOO 
5. Fcrl/Rike 2.0 2.66 2.02 20,000 53.20 40.m 
6. llieel .. 12.0 3.00 Jl.20 2.40 11.36 2,000 6.00 22.40 4.8> 22.718 
7. LMller 3.5 4.67 3.Z 5,000 23.33 17.731 
8. lliize !iieller 7.0 10.50 0.93 4.46 2,000 21.00 1.80 8. '"!O 
9. Hird! Pulp 25.0 ~42 5.00 16.44 2,000 10.84 10.00 32.890 
10 •• r.ane Crustier 40.0 53.33 5.33 5.33 27.07 20G I0.67 J.07 1.07 5.414 
11. Hind &rinding llill 23.0 34.50 3.07 14.65 1,000 34.50 3.07 14.650 
12. Hn! Rice llaller 15.0 21.25 3.00 9.E7 1,000 21.25 3.00 9.866 
13. Hind Spriyw 5.0 0.67 6.00 4.95 1,000 0.67 6.00 4.949 
14. Si 11pl e Thresller 45.0 30.00 24.00 12.00 37.113 ~ 15.00 12.00 6.00 l&.915 
15. lklilil IT-. P!Cllg!! 33.0 5.08 30.ai 8.8) 31.73 2,000 10.16 61.60 17.60 63.467 
16. 3 Tine Cul ti 'liter 17.0 2.83 19.27 1.13 16.49 1,000 2.83 19.27 1.13 16.492 
17. Ri~~ 25.0 4.17 23.33 6.67 24.17 ~ 2.09 ll.67 3.34 12.0Bi 
18. 1-l b Seed !Till lO.O 7.50 24.00 10.00 28.32 ~ 3.75 12.00 5.00 14.159 
19. Cwt 150.0 200.00 152.00 ~ 100.00 76.00C 
20. Fulp 37.0 49.33 9.87 ~10 200 9.87 1.97 5.020 
21. &rir.di~ !!ill &j,0 100.67 21.33 54.30 200 21.r 4.27 10.860 
2'l. !iugil' r.ane Crusher 200.0 266.67 2b.67 2b.67 l:Z.17 200 ~.IS 5.33 5.33 27.034 
23. Di 1 Seed Crusher 210.0 210.00 112.00 160.09 25 ~25 2.8> 4.002 
24. Plcugh 370.0 92.50 .fll.67 74.00 415.76 25 2.31 10.79 I.BS 10.~ 

~ Disk Hirrc;w 400.0 66.67 333.33 213.33 434.85 25 1.67 8.33 5.33 10.S71 
26. CA!lti nter llfitdll!I! 100.0 16.67 100.00 20.00 90.76 100 1.67 10.00 2.00 8.670 

Milking Tndcrl 
27. Plcuji lllitclled 55.0 13.75 51.33 11.00 51.ll 100 I.le 5.Jl 1.00 5.lll 

lilting Trider> 
28. Trnpcrt 

Trliler 1 T111 345.0 57.50 299.00 115.00 m.87 100 5.75 29.90 11.50 33.297 
29. 4 T111 1,150.0 191.67 996.67 JBl.33 l,109.23 25 4.79 24.91 9.51 27.731 
30. 6 T111 2,000.0 333.33 1,733.33 666.67 l,'19.62 25 B.33 43.33 16.67 48.240 

U-TUTll: 313.77 559.10 12.15 65'2.961 

31. Other J1plmnts 151 47.07 83.17 23.11 97.944 
32. ~t Pris m 11.44 IJ9.71 J9.54 16.1.240 

• TD'Tll : 439.28 782. 75 2'll.41 914.145 
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SCHEDULE 4-3 

"ATERIALS SPECIFICATION OF AGRICULTURAL IMPLEMENTS 

SI. : C011f'ONENTS SAE Nu•ber : Carbon <IJ : Mc.ngar.ese Ill 
No. : 

1. Hand Tools <Spade, 1078 0.72 - 0.85 0.30 - 0.60 
Hoe, Forl:, Axe, 
Sickle, etc. 

2. h~le•ent Fraae 1006-1008-1010-1015 0.08 - 0.18 0.25 - 0.60 

3. Springs 1065 0.60 - 0.70 0.60 - 0.90 

4. Plough Bea• or 1070 0.65 - 0.75 0.60 - 0.90 
Tool Bar 

r 
J. Riske Teeth 1078 0. 72 - 0.85 0.30 - 0.60 

6. Plough Shares 1074 0.70 - 0.80 0.50 - 0.00 

7. Scrisper, Blisdes, Disks 1085 0.80 - 0.93 0.70 - 1.00 

e. Spring Tooth Harr ow 

9. Plo.-er arid Bi rider 1086 0.82 - 0.95 0.30 - 0.50 
Section Twine 

10. Holders, ?.otter Disks 1090 0.85 - 0.98 0.60 - (1. 90 

------------------------------------------------------------------------
SOURCE : •Appropriate Industrial Technology for Agricultural 

Machinery isnd Iep!ements,• United Nistions, 1979. 

• 
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aIAPTER - v 

LOCATION AND SITE 

5.1 CHOICE OF LOCATION: 

The Foundry and Mechanical Workshop (FMW) is located in the 
industrial area of Mogadishu, well connected by modern roads. 
approximately 6 km north-west of the centre of the town. Its 
exact location is shown in the Figure 5-1 page 78. It is 
concluded in this study that the proposed factory will be an 
extension of FMW; and, it will be located at the same premises. 
Existing factory buildings of FMW cover an area of 3,350 
sq.meters; the proposed factory buildings will cover an 
additional area of 3,908 sq.meters. As the proposed factory will 
be an extension of FMW and will be established within the same 
premises, it will have access to all the existing facilities 
available to FMW. 

Agricultural farms producing food crops are situated in the 
cultivated regions which are close to Mogadishu. These 
agricultural farms are considered to be the major consumers of 
the agricultural implements. Therefore the existing location of 
FMW is favourable for product promotion, extension services, 
technical guidance as well as for after sales-services. 
Futhermore it will be convenient for transportation of raw 
materials {most of which will be imported) from the port to 
site as well as for delivery of finished products. The Bay 
region is also close to Mogadishu and is approachable by all 
weather roads; as such, this region may be used by the proposed 
factory as its testing ground for animal drawn implements. 

The proposed factory will use many of tbe existing 
production facilities of the FMW, therefore, it will be desirable 
to plan the layout of the new buildings keeping in view the 
existing layout of the FMW so that the production programme 
could be organized in a better and efficient way. Land owrJed by 
FMW leaves a wide margin for future expansion as well. 

5.1 LOCAL CONDITIONS: 

a) Precipitation: 

The annual and monthly average rainfall in and around 
Mogadishu are shown et Table 5-1 below. 

TABLE 5-1 
TIE PP.E:!PmntN CF m.nretr 

~ : RAilf.U IN (Ill) : tom6 : llAJlfjU IN mu : IOlTl6 : llAilflU IN (Ill) 

~y 
Ftbrui~y 

fliri:t1 
~ril 

0 
0 
B 

$ 

fti·1 
JU!!f 

July 
kg:ist 

62 
ee 
84 
~ 

S:X.l\'Ct: ~r1i~tr1 cf. ~~i:ultiil'il, ~itistics Stdioo, 
llogidil~:U, 1m. 

23 
33 
41 
B 
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FIGURE 5-1 

MAP SHOWING THE EXACT LOCATION OF FMW 
ANO THE PROPOSED PROJECT 
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b) Climate: 

The climate of Somalia belongs to the tropical and sub
tropical zones. The annual average temperature is 
approximately 25-30 degrees C. Humidity is higher along the 
costal belt whereas inside the country the percentage of humidity 
is much lower. 

c) Terrain: 

The terrain of the site is flat, as such, site preparation 
will be easier and less costly as compared to other areas. 
The costs of site preparation and development is estimated at 
US$ 72,500 all of which will be in local currency. 

d) Transport Facility: 

Existing transportation facility is excellent. The site is 
close to the sea port and the international airport, and is 
connected by a wide all weather high-way linked with all major 
roads of the Mogadishu. 

e) Water Supply: 

At present, water is drawn with the help of a deep tube 
well pump from·underground to an overhead tank. Therefore, 
there will be no problem of water supply. 

f) Electricity Supply: 

It was reported that "power for industrial purpose has been 
in short supply in the past. The major problem bas been the 
interruptions in power due to mechanical breakdowns and shortage 
of fuel. Most of the existing industries have their own power 
generators run on petroleum fuel since it could not depend on the 
city mains".<1> 

"The electricity generating capE:scity bas increased a·~ an 
average rate of 15 percent per annum. Nearly 50 percent of the 
total capacity in the country is generated in Mogadishu <2>. 
Power supply through national grid is still insufficient to 
meet the demand; as such, Mogadishu is experiencing frequent load 
shading. To minimize the problem, Government has planned to 
install an additional 15 MW steam turbine generator at the Tesira 
Power Plant and rehabilitate the three previously closed down 
diesel generator plants. 

--------------------------
<1> "Somalia: Industrial Revitalization Througb privatization", 

Industrial Development Review Series, UNIDO, PPD.91, 1988. 
<2> Ibid p.69 
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The existing power supply ct.pacity is 160 KVA ( 15000/400 V 
Transformer). Major brea.kthrougb in hydro-electric supply 
wi 11 emerge when Bar·dhere Dam is completed a.nd over 105 MW 
of power capacity is added <3>. Therefore. it is expected 
that at the time of need, the proposed factory will not 
face any power supply problem. However. keeping in view of 
the demand of the proposed factory, it will be necessary to 
set up a new transformer. 

g) ffaste Disposal: 

Location of the proposed factory will be in the suburb of 
Mogadishu, therefore, disposal of waste will not be a problem. 
Moreover, the proposed factory will not generate any toxic 
waste, to pollute the environment. 

h) Manpower: 

The population of Mog&disbu is 1. 2 million. More than H• 
percent of the city male dwellers are unemployed. Of the total 
fem&le dwellers 33 percent are unemployed. Notwit~standing the 
availability of workers the proposed factory m&y face the problem 
of recrujt.ing an ad~quat.e number of technicians and skilled 
workers. Therefore. some technicians should be recruited in 
advance and trained during the construction period, so they will 
be ready and able to operate the factory. 

<3> Ibid p. 69 
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CBAPTER-Vl 

pr "'ECT ENGINEERING 

6.1 INTRODUCTION: 

The machinery I equipment of the proposed factory listed 
in Schedule 6-2, at page 93. is exhaustive. A total of 143 
different types of machinery / equipment will be required for the 
factory to perform its ten distinctive production processes, to 
manufacture 6 different g:l-c11ps of products comprising 32 
different kinds of agricultural tools, equipment, implements, 
spares etc. Out of 143 different types of machinery/equipment, 
87 types (61 percent) would be procured. The rest 56 types (39 
percent) are already available at the FMW. The existing 
machinery I equipment need thorough servicing and ove~hauling 
before they are rearranged and placed in the production process; 
otherwise an imbalance in the production process may occur due to 
differential efficiency of the machinery / equipment. The 
selected products are generally simple, with a short production 
cycle, and can be prcirluced in small batches, to meet the local 
demand in different periods. Therefore, it i3 expected that 
there will be frequent c-hanges of production batches due to 
varied product-mix. Universal machines and general purpose 
techriologies will cope with the production requirements. 

The total investment costs of machinery and equipment has 
been estimated at US $ 1. 1 mi I lion {Schedule 6-3 page 97). 

The appropriate technological processes to be employed and 
the type of machinery and equipment required in the various 
workshops are described in the following sections. 

6.2 DESCRIPTION OF PROCESSES AND MACHINERY: 

a) Casting: 

Many parts of farm machinery are made of casting. Most of 
these parts are made of grey iron, some of these are also made of 
Rpheroidal cast iron. A blast furnace with 2 tons/hour 
capacity will be required. The chamber size of the furnace could 
be changed to accommodate differerJt amounts of molten iron. For 
pouring big casting (2-4 tons/piece), a molten iron ladle in 
front of the furnace may be used. The raw materials are broken 
mechanically or manually. ·The large steel scraps could be 
splitted by ge_s cutting. Mecbardcal weighing and material 
feeding should be adopted. Pouring will be done primarily by 
hand. 

The white c&sting ir·on for manufac+..uring cultivating r,a:-ts 
or wear-proof part~ could be ceFted in permanent mould thr~jgh 
e;ool irJg at high speed. During cout..inuous prcidu.;ti<Jn proct:::r.ir:, 
vibrating moulding machines should be used. The large castings 
would be moulded directly on the ground. Core is man-m&de. 
Ovens are adopted for drying cor·er.;. Top shaker and mixer would 
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be used for sand processing. Top risers and burrs would be 
removed by chiseling or grindi~g. 

The castings would be put into a tumbling baLrel for 
cleaning and then be placed in open air for natural aging. A 
crucible furnance with 50 kg. capacity will be used for melting 
th-e non-ferrous metal. 

b) Forging: 

A small quantity of forged parts will be produced by the 
free forging method. When the quantity of production in one 
batch exceeds 100 pieces, stamp forging technology would be 
used. Special forging dies will be designed for production of 
hand tools. 

Electric air hammers of three different sizes: 400 kg, 150 
kg and 60 kg. are suggested. The larger blanks, such as gears 
with diameter over 100 mm, small mouldboards, disks etc. will be 
produced by a friction press with 300 tons capacity. Coal stove 
or coke stove will be used for heating the forged blanks . 

. 
c) Punching and Pressing: 

Most parts of the hand tools and implements are made of 
steel sheets and sections. Punching and pressing are the main 
processes used. The mechanical punching and pressing machines 
are the basic eq1..lipment in this workshop. A combined stamping
shearing machine is included for material blanking. Three roller 
mills are considered for s~eet rounding. Tubes and sections can 
be cut off with band tube cutters and hand shears. Tube bending 
will be done by the hand tube bending machine. The burrs and 
edges of stamping could be remov~d by chisel, file or portable 
grinder. 

d) Melding: 

The proposed welding equipment consist of electric arc 
welding sets, electric spot welding sets and oxyacetylene welding 
sets. In cases of production of a smal 1 b&tc::-J, the accuracy 
of welding structures will be handled with universal tools. When 
the production quantity increases to a specific level, the 
special welding jigs and fixtures would be used. The welding 
section would be separeted from other· sections. The exhaust 
blowers would be mounted in the welding section. 

e) Heat Treatment: 

Tbe soil wearirJiC parts are p&rticularly vulnerable end 
should be given wea.r-resiste.nc:;e treatment. Therefore. equipment 
for heat tre.~tment should be procur~d. The p~rts that requires 
quenching and tempering could be heated in a box-type electric 
futnar!ce. Carburizirig wilf be conducted in well-type ge;:; 

• 

• 



• 

• 

• 

83 

carburizing furnace. Tempering will be treated in well-type 
electric furnace. The deformation of parts would be rectified by 
a screw press. The hardness can be inspected with hardometers. 

f) Machining: 

The recommended universal machiue tools are : lathes, 
capstan lathes with hex-turret, universal milling machine, 
horizontal boring machine, universal cylindrical grinding 
machine, radial arm drilling machine, upright drilling machine, 
table drilling machine, pedestal grinder and sbapipg machine. 

The machining workshop will also be equipped with gear
hobbing machine and gear shaping machine to handle the high 
speed rotating gears. 

In order to extend the usage of machine tools and to process 
some special parts, such as, the long shafts, the large disks 
and drums, some technological devices and attachments would be 
taken into account; special jigs and fixtures would be used. 

g) Assembling, Testing and Painting: 

Assembling will be completed at the specified shop, medium 
and small-sized products could be assembled by means of assembly 
benches and test rigs. If a large quantity of products ar-e t.o be 
assembled; it would be necessary to build a simple assembly line. 
After· fine.I assembling, products should be adjusted, inspected 
and tested. 

Painting of tools, equipment and implements will be the 
finel process. The finished components, tools and implements 
would be painted by means of hand spray painting, brush painting 
or emulsion painting. 

The painting room would be equipped with a paint mixer, 
movable air compressor and painting gun, and it should be 
isolated from other rooms. 

b) Tooling, Machining for Non Standard Equipment 
and Meaintenance: 

This workshop is an important technical oasis for the 
proposed factory. It should be capable of manufe.cturinii' tools 
and equipment, rebuilding components, and repairint the machines 
and tools of the fa~tory . 

The precicion of machine tools in this workshop would be 
higher than that in the me.chining shop. In addition to the 
general machine tools suggested, this shop ,_.,ould be equipped with 
tool milling madJiner; and tool grinding me.rhines. Tbe 
specification of ma.cbi.ne tools of this sbop are differ·ent fr-om 
the specifications proposed in the machining shop, as ouch, 
coordim,ted efforts between these two shol'.'s are needed for 
efficient use of th~ machines. 
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i) Woodworking: 

This workshop will be responsible for pattern making, wood 
works &.nd repairing of the building and furniture. The 
equipment used for this shop consist of wood sawing machine, wood 
turning lathe, wood planning machine. wood joint machine, 
pedestal grinder and table drilling machine. Some important 
wooden parts and patterns will be treated by means of boiling and 
drying to provide resistance to deformation. 

j) Measuring. Metallurgical and Chemical 
Examination. Physical Testing : 

According to the technical requirements specified by 
different stand&.rds, the raw materials, semi-finished or finished 
parts, components and products should be examined to ensure high 
quality. Although some standard instruments have been considered 
f,_,r- this purpose. some special measuring tools w:.11 also be 
required in this shop . 

. : Owing to the limitation of factory capacity, some of the 
parts and component~ would be purchased from the market. These 
componer~ts are as follows: 

(a) Engines and motors mounted on products, 
(b) Bearings, 
(c) Standard pttrts (nuts, bolts, washers and pin!':~}. 
(d) Non-metalic parts (rubber, plastics, leather anc glass 

etc. ) , 
(e) Standard tools, precision measur·1ng tools. 
{f) Steel castings ttnd malleable c·astings, 
(g) Electroplated parts, 
Chi Oxygen for gas welding and cutting etc. 

The process flow-chart is presented in Figure 6-1 at page 85. 

6.3 THE GENERAL REQUIREMENTS OF CIVIL ENGINEERING: 

The new buildings of the factory should have mild steel 
structures, which will consist of beams and pillars of reinforced 
concrete; asbestos tile roofing, brick walls arJd windows with 
steel sashes. Most. of the materials (86 percent) for civil 
engineering will be importe~. The bricks with centre hole will 
be procured from the local market. Auxili~ry buildings, such as 
warehouses will have mild steel str~cture, bri~k walls and 
asbestos tila roofing. Offices tmd washrooms ~ill consist of 
frame and floor of relinfo1ced concrete, wooden coiling, concrete 
tile roofing anc! windows with steel sashes. Total invE:stment 
costs for civil engineering works including site preparation has 
beer1 estin'1ated at US $ 1. 45 million (Schedules 6-4 and 6-5 page 
98 arJd page 99) . 

• 

• 
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FIG. 6-1. PROCESS FLOW 
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All of the civil engineering works will follow a unified 
standard with a view to reducing the specifications of pre
fabricated parts, and hence reduce costs. The following 
specif i cat i or!S are recommended. 

Span: 12M, 8M 
Colum distanc· : 6M 
Height of low beam: 8.4M, GM 

The safety measures against fire have been considered, 
especially in the heat treatment and the foundry workshops. In 
all, there will be 12 new wor~{shops imd utility buildings for the 
proposed factory. Figure 6-2 page 87 shows, in detail the layout 
of the proposed factory including the existing FMW. Brief 
descriptions of each shop is presented in the following 
paragraphs. 

a) Foundry Workshop: 

It will be constructed on the basis of the original foundry 
workshop. The existing building will be renovated partly to 
mat.ch the new construction. It will be a heat processing 
workshop. A proper· distance should be kept between the 
foundry workshop and the other buildings. Its area will be 1000 
sq.meters. I"t;s location has been shown in figures 6-2 and 
6-2(a) at page 87 and page 90. 

b) Forging and Heat Treatment Shop: 

It will also be a heat proces~ing workshop. It will be 
located in the same region as the foundry workshop. The 
building should be constructed away from other workshops. The 
building will have a single span structure: length x width x 
height: 36 x 12 x 6 meters; building area: 432 sq.meters. 
For·ging section and heat treatment section are separated by 
an intermediate wal 1. The fo1.mdation of hammer forging 
machines should be designed to withstand shock generated due 
to hammering vibration. Its location bas been shown in 
figures 6-2 and 6-2(b) at page 87 and page 89. 

c) Punching and Melding Shop: 

Th~ building will have a single span structure; length x 
width x height: 48 x 12 x 6 meters, building area: 576 sq.meters. 
It will be separated into two sections by flrJ intermediate wall, 
for punching and welding. The foundations of punching machines 
and pressing machines should be designed ~o withstand the shock 
and vibrations. Partitions and f~cilities for dis~harging smoke 
and dust should be im.>~alled F.1t. welding section. Its location 
has been sbown ir1 figures 6-2 and 6-2 ( c) at page 87 and page 89. 

.. 

• 



FIG. 6-2 PROPOSED PLANT LAY- OUT 
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d) Machining Shop, Assembling Shop, 
Tooling and Maintenance Shop: 

These three shops will be located in one building and are 
separated by partitions. A bridge crane will be situated in 
middle span {Load 2 tom) for assembling and maintenance. The 
assembling and maintenarce shops will be connected by a mo~ile 
gate. The buildin~ will consist of three span structures; 
building area: 54 x 32 = 1,726 sq.meters. Middle span: 12 
meters and side span: 6 meters, height to trusses of middle span: 
8.4 meters. Its location and layout has been shown in figure 6-2 
and 6-2 { d} at page 87 and page 90. 

e) Offices and Mashrooms: 

In front of machining shop, there will be a new two-storeyed 
building. It wi a accommodate the offices and washrooms of 
administrative department, the technical and inspection 
departments; building area: 32 x 8 = 256 sq.meters. Its location 
has been shown in figure 6-2, legend-15 at page 87. 

f) Pattern Group: 

lt is a part of foundry shop. It will be located in the 
original machining shop, occupied half of the total area as 
shown in figure 6-2, legend-7 at page 87; building are~: 200 
sq. meterf.;. The fireproof measures should be provided for this 
shop. 

g) Power and Transformer Section: 

SftfRty measures will be neuessary for 1J1is section. The 
building is separated by partitions, building area: 120 
sq meters, length x width x height: 24 x 6 x 4.8 meters. Its 
location bas been shown in figure 6-2, legend-9 at page 87. 

h) Laboratories: 

The existing semi-firJished type building behind the origir1al 
administrative building should be reconstructed e.nd divided into 
several rooms for chemical analysis laboratory, physical and 
mechanical testing laboratory, metallurgical examination 
laboratory and measuring laboratory. According to the various 
requireme;.--1ts of these laboratories, it should be made dust:proof, 
humidity proof and temperature proof. Building area will be 
200 sq.meters. Tbe location of the laboratories are shown in 
figure 6-2, legend-10 at page 87. 

• 
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i) Repair Shop for Water Pump and Agricultural Implements: 
------------------------------------------------------
As tbi~ shoI-' will be in close touch with the er.duser, the 

building should be constructed neE.tr the gate. Tbe building area 
is 400 sq m~ters. It& loe:ation bas been shown in figure 6-2, 
legend-8 at page 87 . 

j) Marebouses: 

The warehouses are divided as follows: steel warehouse, 
common material and auxiliary material warehouse, tool 
wbrehouse. material warehouse for furnance, and finished 
product warehouse. The material warehouse and finished 
product warehouse will have open-air structure with walls. 
The layouts of warehouses are shown in figure 6-2, legend-12 
13, 16, 17 and 18 at page 87. 

k) Offices: 

The administrative building containing the offices of 
general manager, chief engineer and other staff has been shown in 
figure 6-2, legend-14 a1J page 87. Building area will be 1'.30 
sq.meters. 

1) Water Pump Station: 

It will be located in the existing original building as 
shown in figure 6-2, legend-11 at page 87. 

m) Guard House: 

It will be a brick made building as shown in figure 6-2, 
legend-19 and 20 at page 87. Building area will be 40 sq.meters. 

n) Roads: 

Roads could be divided into main roads and sub-roads. Tbe 
surface of the road will be made of pitch. Width of the main 
road will be 8 meters and that of sub-roads will be 5 meters. 
Length of main roads wi 11 be 400 ir1eters and that of the sub
roads will be 300 meters. The layout of the roads are shown 
in figu~e 6-2 at paee 87. 

o) Walls of Factory Area: 

Ori ginaJ walls of tb~ existing FMW wi 11 serve the purpor;f..:. 
The total'length of the walls are 920 meters. 
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p) Site Preparation and Development: 

Eefore con~tructing the new building~, it ~ill be nece~~~r~ 
to level the ground. The volume of earth works for site 
preparation will be approximately 5000 cubic mtters. Estimated 
local cost for site preparation will be US$ 17,500 {reference 
Schedules 6-4 and 6-5 page 98 and page 99). 

q) Maintenance and Repair of Civil Engineering: 

It is estimated that maintenance and repair of the civil 
engineering will be US$ 21,750 per annum. Schedule 6-6 at 
page 100 shows the break-down of this amount. 

6.4 EMISSION DISPOSAL: 

The proposed factory will not dispose of any toxic chemicals 
or materi~ls to pollute the environment. The four1dry, however, 
will emit. smoke int.he air, which will to some extent pollute the 
air. For the treatment of emissions and the disposal of di.unps 
and sewage waste an estimated cost of US$ 3,000 per annum will 
be incurred. Schedule 6-7 a.t page 100 shows the estimated costs 
for this purpose. 

TECHNOLOGY 

SCHEDULE 6-1 

ESTIMATE OF TECHNOLOG"l COSTS 
[ LUMP - SUM PAYMENTS ] 

1. Drawings of Agricultural Machinery 

2. Design Technology of Agricultural Machinery 

3. Manufacture Technology of Agricultural 
Machinery 

T O T A L 

Spent in the second year of construction. 

COST {US $) 

20,000 

30,000 

30,000 

80,000 

• 
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SCHEDULE 6-2 

ESTIMATE CiF INVESTMENT COST : EQUIPMENT 

SL. : QTY. : ITEM DESCRIPTION 
NO.: 

: COST {US $) 

I. Foundry Shop: 
------------------------

1. 1 
2. 1 
3. 1 
4. 2 
5. 1 
6 1 
7. 2 
8. 1 
9. 1 
10. 1 
11. 1 
12. 1 
13. 1 
14. 1 
15 1 
16. 1 
17. 1 
18. 1 
19. 1 
20 1 
21. 1 
22. 1 
23. 1 
24. 1 
25. 1 

Cupola furnace {2.0 ton) 
Sand mixer 
Sand screening machine {ZS 750) 
Moulding machines 
Cylinder cleaning machine {Q 116) 
Grinder 
Crucible furnaces 
Charging scale {2,000 kg) 
Be:am crane 
Band saw 
Band saw 
Disk saw 
Wood planer 
Wood milling machine 
Wood lathe 
Wood lathe 
Wood drilling mauhine 
Wood grinding machine 
Wood grinding machine 
Wood grinding machine {vertical) 
P.and saw grinding mad·1 i rir:: 

Band saw welding machine 
Tfl.ble grinder 
Dust collector 
Work bench 

II. Forging and Heat Treatment Shop 
----·------- ---- - --------- -4· -----------------------------------

26. 1 
27. 1 
28. 1 
29. 1 
30a 2 
31. 1 
32. l 
33. 1 
34. 1 
35. 1 
36. 1 
37. 1 

Air forging hammer {C41-400) 
(C41-150) 

Frictional press 
Forging furnaces 

(J53-300) 

(400 ~) 
{150 kg) 

(65 kg) 
(300 kg) 

Box resistance stove(Rx3-60-9,60KW,95oC) 
,, ,, ,, (Rx3-90-12,95Kw,1200oC) 

Well resistance stove{RJ-55-6,55KW,650oC) 
Well carbonizing stove(RQ-75-90,75KW,950oC} 
Har<ln";'sS te:::;ter (HRB - 150) 
Quenching trough (made by factory) 
Han<l press (JOl-1) 

28,000 
existing 
3,100 

existing 
5,000 

existing 
" 

22,200 
9,100 

existing 
26,600 
existing 
7,000 

14,100 
10,COO 
12,300 
7,200 

600 
900 
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SCHEDULE 6-2 (continued} 

SL. : QTY ! ITEM DESCRIPTION 
NO. ~ 

III. Punching and Welding Shop 
--------------------------------------------------

38. 1 
39. 1 
30b. 1 
40. 1 
41. 1 
42. 1 
43. 1 
44. 1 
45. 1 
46. 1 
47. 1 
48. 1 
49. 
50. 1 
51. 1 
f12. 1 
53. 1 
54. 1 

55. 2 

Plate shearing machine 
Punching and shearing machine 
Forging furnace 
Plate rolling machine 
Plate bending machine 
Pipe bending machine 
Press (JB21 - 100) (100 ton) 
Press (JB23 - 80) (80 ton) 
Press (JB23 - 63) (63 ton) 
Drilling machine 
Electric welding machine 
Elect~ic welding machine 
Sr.·ot welding machine (DN - 10) 
1as generator 
H:ind press 
Grinder 
Bracket jib crane (1000 kg) 
Work bench ( s-t;eel structure) 

(2200x800x860)(with two vice) 
Work ber1cb (2480x700} (w.ith one vice} 

IV. Machining Shop 

56. 
57. 
58. 
59. 
60. 
61. 
62. 
63 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 

76. 
77. 
78. 

2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

2 
2 
1 

Lathes 

' ' Lathe 

' ' 
'' 
' ' 

(C 616 x 750) 
(CA 6140 x 1000) 
(CA 6140 x 1500) 
(400 x 800) 
(500 x 2500} 

Turret lathe (C3163) 
Turret lathe (C336 K-1) 
Universal milling machine (X61W 250x1000) 

,, ,, ,, (X62W,320x1250) 
' , ' ' '' Vertical milling machine (X52K,320x1250) 

Shaping machine (B 650) 
,, ,, <B 665) 

Vertical drilling machine (Z 5125) 
,, ,, ,, (Z 5140) 

Table dr i 1 ling maohine ( Z 4006) 
' ' ' ' ' ' ( z 4012) 

Gear hobbing machine (Y 38, 0800xM8) 
Universal extP~nal grinding machine 

CM1420) (0 200x750} 
Table grinders (S3ST-200) 
Grinders (S3SL-300) 
Work bench {1350x700) (with one vice) 

: COST (US $) 

existing 

' ' 5,000 
existir.g 

' ' , , 
10,000 
13,300 
8,900 

existing 
600 

existing 
50C 

existing 
: ' 
'' 
' ' 800 

900 

10,000 
14,700 
7,800 

existing 
, ' 
, ' 

15,600 
6.900 

11, 100 
12, 100 
existing 
13,600 
5,300 
6,600 
4,600 
5,500 

700 
700 

23,200 
12,700 

300 
6C'O 
400 

• 

• 
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SCHEDULE 6-2 Cc:ontin1Jed) 

SL.: QTY.: ITEM DESCRIPTION COST {US $) 
NO.: 

V. Assembly Shop 
--------------------------

79. 1 
80. 1 
81. 2 
82. 1 
83. 1 
84. 1 
85. 1 
86. 1 
87. 1 
88. 1 
ft9. 4 
90. 1 

Universal radial drilling 
Vertical drilling machine 
Table drilling machines 
Electric welding machine 

machine {Z3125) 
CZ 535) 
CZ 4012) 

Hand hydralic press {Y03-10) 
Hand pre~s {JOl-1) 
Grinder {53 SL - 300) 
Paint equipment 
Air compressor 
Bridge crane 
Work benches 

CLD, 2 ton, 12M) 
{2480x700mm)Cwith two vice) 
C1350x700mm)Cwith one vice) • • •• 

VI. Tooling and Maintenance Shop 
--------------------------------------------------------

91. 1 
92. 1 
93. 1 
94. 1 
95. 1 
96. 1 
97. 1 

98. 1 
99. 1 
100. 1 
101. 1 
102. 1 
103. 1 
104. 1 
105. 1 
106. 1 
107. 1 
108. 1 
109. 1 

110. 1 

111. 1 
112. 1 
113. 1 

114. 2 
115. 2 
116. 1 
117. 1 
118. 2 
119. 1 

Precision lathe {C616A x 750} 
•• , , CCM6140 x 1000} 

Lathe 
•• 
•• 
•• 

(C6132A x 1000) 
(C6140 x 750) 
{C6140 x H100) 
{0 500 x 3000) 

Universal milling machine {X63WT) 
{425x2000) 

• • • • •• 
Vertical milling machine {X51K)C250x1100} 
Universal tool milling machineCX8130,300x750) 
Shaping machine CB 665) 

, , , , ( B 690) 
Radial drilling machine 
Vertical drilling machine CZ 5125) 

,, ,, ,, CZ 535) 
Table drilling machine CZ 515) 
Gear shaping machine (Y5132A, 0 320x6) 
Horizontal boring machine 
Double housing shaping machine (BQ 2010) 

(1000x3000) 
Universal external grinding machine CM131W) 

(0 315x1000) 
Internal grinding machine (M2110A, 0100x150) 
Planing grinding machine (M7130, 300x1000) 
Universal tool & cutter grinding machine 

Grinders 
Table grinders 
Welding machine 

(M6025C)(0250x630) 
CS3 SL - 300) 
(53 ST - 200) 

Bracket jib crane (1000 kg) 
Work benches (2480x700)(with two vice) 

one vice) ,, ,, ( 1350x700) (with 

7,500 
5,200 
1,300 

existing 
900 
900 
600 

5,500 
existing 
5,500 
2,200 

400 

6,100 
9,600 
5,600 
7,400 
8,100 
existing 

19,300 

existing 
12.100 
17,600 
6,600 

12,100 
existing 

4,600 
5,200 

700 
18,600 
37,400 
30,600 

16,500 

11, 000 
13,900 
9,500 

1, 100 
500 

exir;ting 
' , 

1,100 
400 
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SCHEDULE 6-2 (~ontinued) 

SL. :QTY ! 
NO.! 

ITEM DESCRIPTION 

VII. Pump & Agricultural Machinery Maintenance Shop 
--------------------------------------------------------------------------------------------

120. 1 
121. 1 
122. 1 
123. 1 
124. 1 
125. 1 
126. 1 
127. 1 

Pump testing equipment 
Lathe 
Shaping ma~hine 
Vertical drilling machine 
Grinder 
Welding machine 
Hand press 
Work benches 

VIII. Others 

128. 1 
129. 1 
130. 1 
131. 1 

132. 1 
133. 1 
134. 1 
135. 2 
136. 2 
137. 2 
138. 2 
139. 2 
140. 1 
141. -
142. -
143. -

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

Hack saw 
Band saw 
Disk saw 
Electric generator with diesel engine 

(200 GF, 200KW) 
Box transformer s11b-station (XWB, 630KVA) 
Water puu:iJ 

I I J J 

Battery driven vehicles (DB l, 1 t.on} 
, , , , , , ( 2DB-707 l), 2 ton) 

Battery driven forklifts (CPD 2, 2 ton) 
Trucks ( 2 ton) 

, , ( 4 ton} 
Truck (6 ton} 
Equi:._:-,ment & instrument for laboratory 
Normal tools (include office equipment) 
Attachments 

COST (US $) 

existir.g 

' ' 
' ' , , 
' , 
, , 
' ' 
' ' 

' , 
' ' 
J J 

16,500 

17,400 
300 

1,100 
6,8CO 
8,600 

11,000 
30,000 
50,000 
45,000 

lf10, 000 
80,000 
~o.coo 

• 

• 



• 

• 

• 

97 

SCHEDULE 6-3 

SUMMARY SHEET-INVESTMENT COSTS :EQUIPMENT 

PROJECT COMPONENT : Investment 
--------------------------------------------------: Cost Carried 
SL.NO. : D E S CR I P T I 0 N : Over US $ 

1. 

2. 

3. 

4. 

5. 

6. 

Foundry shop 

Forging and heat treatment shop 

Punching end welding shop 

Ma.chining shop 

Assembly shop 

Tooling and maintenance shop 

7. Pump and Agriculture machinery Maintenance 
shoi.· 

8. Others 

9. Unforeseen cost 

T 0 T A L 

36,100 

115,COO 

35,000 

152,400 

30.000 

256,200 

466,700 

58,600 

1.100.000 

The expenditures on equipment is split 50 - 50 between the 
two construction years. US $ 700,000 worth of mac:hines are 
assumed to be invested in the 10th year to replace worne out 
ones . 



SL. 
NO. 

1. 
2. 

3. 

4. 

5. 
6. 

7. 

8. 
9. 

10. 
11. 

12. 
13. 
14. 
15. 

16. 
17. 
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SCHEDULE 6-4 

ESTIMATE CF IN'-IESTMENT COSTS 
CIVIL EMGINEERING NOP.KS 

ITEM DESCRIPTION UNIT 
COST 

* 
Foundry shop{lOOO Sq.M.} 10 
Forging a.~d heat treat- 322 
ment shop {432 Sq.M.} 
Punching and welding 311 
shop { 576 Sq. M.) 
Machining shop, assembly 327 
shop.tooling and main
tenance shop ( 1728 Sq. M. ) 
Pattern group (200 Sq.M.) 5 
Substation anrl genera- 207 
tor room {120 Sq.M.) 
Off ice and washroom 270 
( 512 Sq. M.) 
Laboratory {~00 Sq.M.) 100 
Pump and agricultural 50 
machinery maintenanc...:e 
shop ( 400 Sq. M.) 
Warehouse (500 Sq.M.) 200 
Outdoors warehouse 5 
(640 Sq. M.) 
Gatehouse (40 Sq.M.) 80 
Road.main line{400M) 100 
Road, minor line { 300M) 50 
Site preparation(5000 3.5 

Cubic Meter) 
Utility supplies 
Others 

T 0 T A L 

us $ 1 = So. sr1. 255. 

I I I I 

I 
I 

{* US $ per square meter) 

c 0 s T 
'-----------------------------' :Foreign : Local : Total 
: {US$} : {So.Sh.} : {US$) 

9,000 
125,193 

161,222 

255,000 
3,547,050 

4,567,815 

508,550 14,408,775 

900 
22,356 

124,416 

18,000 
18,000 

90,000 

25,500 
633,420 

3,525,120 

~.10. 000 
510,000 

2,550,000 
816,000 

816,000 
10,200,000 

3, 82f1, 000 
4,462,500 

90,000 2,550,000 
73,724 

10,000 
139,104 

179,136 

565,056 

1,000 
2.,;, 340 

138,240 

20,000 
20.000 

100.000 
3,200 

3,200 
40,000 
15,000 
17,500 

100,000 
73,724 

1,241,361 53,202,180 1,449,997 

.. 

• 

• 
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SCHEDULE 6-5 

SUMMARY SHEET - INVESTMENT COSTS 
[ CIVIL ENG INEEF.Tt.;G WORKS ] 

. ----------------------------------------------------------------
PROJECT COMPONENT 
-------------------------------:---------------------------------
SL. : DESCRIPTION : Foreign : Local Total 

• NO. : : (US $} (So. Sh.} (US $} 

1. Process buildings 804.866 22.804,140 894,293 

2. Auxiliary buildings 58,356 2,469,420 68,040 

3. Offices 62,208 1,762,560 69.120 

4 Washrooms 62,208 1. 762, 560 69,120 

5. Ware houses 90,000 3,366,000 103,200 

6. Roads 14,025,000 55,000 

7. Site preparation 4,462.500 17,500 

8. Utility supplies 90,000 2,550,000 100,000 

9. Others 73,724 73,724 
-----------------------------------------------------------------

Total 1,241,361 53,202,180 1,449,997 

Total in % 86 % 14 % 100 % 

1 US$= So.Sh 255 . 

• 
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SCHEDULE 6-6 

ESTIMATE OF PRODUCTION COSTS 
[ CI'w'!L E:~=3It·!EERit~G ,.~ORKS ] 

MAINTENANCE AND REPAIR WORKS 

SL. 
NO. 

ITEM DESCRIPTION 
I 
I c 0 s T 
'-----------------------------' : Foreign : Local : Total 

(US $} : (So. Sb.}: {US $) 

1. Site preparation and development 446, 250 1. 750 

2,550,000 10.000 2. Buildiags and special civil works 

3. Outdoor works 2,550,000 10.000 

T 0 T A L 21, 750 

SCHEDULE 6-7 

ESTIMATE OF PRODUCT!ON CPST: EMISSIONS DISPOSAL 

SI.: Quantity :Ur.it :!tu Description 
No.: 

!. Lump Su11 

2. Lu•p Su• 

T 0 T A L : 

E1r1i ssi ons 
Treatll':ent 

Disposal in Du11ps 
and Sewage Systea 

COSTS 
:------------------------------

Foreign Local Total in 
: iUS Sl : <So.Sh.}; USS Equ

: ivalent 

510,000 2,000 

t.I i I 255,000 1,000 

Nil 765,000 3,000 
======================================================================= 

NOTE : US S 1 = So.Sh. 255. 

• 

• 
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CHAPTER - VII 

PLANT ORGANIZATION AND OVERHEAD COSTS 

INTRODUCTION: 

The orgsnizational structure of the proposed plant is sho"m 
in figure 7-1 page 104. As the proposed plant, will be er. 

• e~'tension of the existing FMW, the proposed organogram may be 
used as a basis for working out a structure for the integrated 
facility. The layout shown in Chapter 6 wss designed with & view 
to integrate the existing production processes with the new one 
in order to save on capital investment; and to keep overhead 
costs as low as possible, as well as to improve the efficiency of 
the production processes. Moreover, for the new enterprise to 
succeed, it is necessary to implement the adjustment reforms 
recommended by other studies which were mentioned in Chapter II. 

The organogram {Fig 7-1) of the plant shows the various 
production units and administrative uriits, ar. 'I their structural 
relationships. It may be observed that the production processes 
has been divided into related functions or shops, a brief 
description of each follows. 

7.2 PRODUCTION PROCESSES; 

a) Foundry Shop: 

Melting, moulding. cleaning, non-ferrous casting &nd pattern 
grouping will be the major functions of the foundry shop. The 
shop will be responsible for producing the parts made of grey 
cast iron, spheroidal cast iron ar1d non-ferrous metals. As the 
melting process is a continuous one. the jobs in this set::tion 
should be performed in shifts. Responsibility of the Pattern 
Group will be to make wooden patterns &s well ".ls making wvoden 
parts and repair works for the factory. 

b) Forging and Beat Treatment Shop: 

This shop h&s been divided into two groups: forging group 
and heat treatment group. Forging group will produce forging 
parts required by different products; bl&nks for technologic&l 
equipment and repairing spare parts. Heat treatment group will 
be responsible to improve the property of materi&ls by heat 
tr~atment process. Sometimes, the heat treatment process will 

• t.ake a longer time, therefore, production in this shop would be 
performed in shifts. 

c) Punching and Melding Shop: 

There will be two iroups in this shop. Punching arJd :k'ressing 
'lrou;> w111 be responsible for all of the processes frc!"'· preparing 
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blanks to forming. Welding group will undertake the production 
of welding structure, gas cutting etc. 

d) Machining Shop: 

All of the machining works wil 1 be done in this shop. It. 
would be divided into three groups: turning group. milling and 
shaping group and precision machining group. 

e) Assembling Shop: 

There will be three groups in the set-up of this shop. The 
assembling group, testing group and painting and packing group. 
It would accomplish the final proces.ses for the finished 
products. 

f) Tooling and Maintenance Shop: 

There will be two groups in this shop. Tool group will be 
responsible for undertaking the jobs for special machining of 
tools. measuring t.ools. fixtures and jigs, forging dies. punching 
dies, metal dies for casting etc. Maintenance group will 
undertake the repairing and maintenance of machinery and 
equipment, producing spare parts, rnanufacture non-standard 
equipment as well as making prototype of new products. 

7.~ ADMINISTRATIVE DEPARTMENT: 

The administrative department will consist of 9 sections. 
these '~e as follows: 

a) General Office: 

It will be responsible for carrying out the decision making 
and general management of the factory. In addition, other 
functions of this office will be to prepare the schedule of daily 
activities, secretarial services and welfare matters of the 
factory. 

b) Planning Section: 

It. will be responsible to prepf1re in detail the production 
plan for coordination and balancing production er1d to manage the 
idle capacity. 

c) Supplies and Marketing Section: 

This sE:ction will be in cb&.rge of purcht.sing of raw 

• 

• 

• 
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materials. auxiliary materials. fuels. part.s and component,s, 
produced by other enterprises and in addition it will also be 
responsible for transportation of materials. storage of materials 
in warehouses. management of transport facilities. marketing of 
finished products and after sales services. visiting customers 
and end-users etc . 

d) Technical Section 

It will be responsible for t.he designing of products • 
research and development for new products. standardization. 
technologies, technical refo~m. designing of technological 
equipment and information et~. 

e} Quality Control Section: 

This section will be responsible to check-up the products 
quality. inspection of measuring tools, metallurgical and 
chemical examination and physical testing of materials and 
products etc. Chemical analysis, physical and mechanical testing 
ar1d measuring laboratories will be under the control of this 
section. 

f) Finance and Accounts Section: 

This section will bi:: responsible for preparing the budget, 
and all sortr; of financial statements and reports for management 
information and decision making. A computer would be iw:otal led 
to handle laborious and cumbersome computations. The use of the 
computer to help mar1"'1itement in quick decision me.king through 
providing up-to-date information ar1d data. 

g) Personnel and SeL-urity Section: 

This section will be responsible for personnel management 
erJd labour welfare of the factory along with the security 
measures. 

b) Power Section: 

It will be responsible for the operations of the power 
station, transformer station, er1d water pumps of the factory. 
Repair and maintenarJce of the power and pump equipment will 
also be the responsibility of this section. 

i) Repair Shop of Mater Pumps and Agricultural Macbiner)': 

It will be necessary to establish ar1 euxil iary section for· 
repairing water pump~ and agricultural machinery, which will 
service customer~ arid will collect. information es.bout the quality 
of prr.Jducts a·Jd on market intelligence. This information is 
essential for future production pltmning and m~rket strategy 
formulatiorJ. 
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7. 4. OVERHEAD COSTS; 

The major overhead costs items may be grouped under two 
headings, namely factory overheads and administrative overheads: 

a) Factory Overheads: 

The items falling under this group are shown at Schedule 
4-1 of chapter IV consisting of auxiliary materials and other 
materials. incl. waste disposal, both cost items amounting to US 
$ 178,130. To this must be added US$ 21.750 for maintenance of 
civil works. bringing the total of factory overhead costs to US $ 
199,880. . 

Depreciation charges are also considered factory overheads, 
and are calculated by ~MFAR based on the original value of fixed 
investment according to the straight line method. The COMFAR 
software has the function of differentiating between charges 
which are of foreign origin ancJ. those of li:.1c&l origin. The 
depreciation rates and salvage values used are mentioned in table 
7-1. 

TABLE 7-1 

Depreciation Ra~es and Salvages Value 

Type of Asset 

Site preparation 
and Development 

Civil engineering 
works 

Plant machinery 
and equipment 

T-;:chnology 
acquisition 

Pre-product i orJ 
costs. 

Depreciation 
rate in % 

10 

5 

10 

~o 

20 

b) Administration Overbead.s: 

Salvage value 
in % 

10 

20 

10 

0 

0 

The portion of wages and salaries attributable to 
adr!JirJistrati ve overheads fire takerJ from SchE::du le 8-4 in Cba~ter 
VIII (page 110) amourJting to TJS $ 34, 758 annually including bor.us 
payments. The fi:J&rJc:ial costs, me&ning interest. on lo~ns, ts.r·t: 
dealt with seperetely in Chepter X. 
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C8APTE'R - VIII 

MANPOWER 

8.1 LABOUR AND STAFF REQUIRDmrrS; 

The personnel required has been defined in accordance with 
the requirements of the selected technological process and the 
plant production capacity. The-training needs at various levels 
bas been taken into consideration. 

To estimate the cost of manpower. a manning table was 
prepared which is shown in Schedule 8-1 page 108. Thus, a total 
of 230 workers are required in both the semi-skilled and 
unskilled categorials, at a cost of US t 51,624 annually 
including the yearly bonus. see Schedule 8-2 page 108. 

The st!lff requirement is et:timated &t 90 of whom 35 will be 
engineers for supervisory functions and 55 for management 
activities. see Schedule 8-3 and 8-4 page 109 and page 110. 
Total sal&ry payment per y~ar amounts to US$ 34,753 including 
the yearly bonus. 

In calculating the manpower costs. it was assumed that the 
·factory will operate for 303 days per year and for 8 ~~urs per 
d&y in one shift. However, because of technical requirements, 
the foum'.ry and the heat treatment shops will be operated in two 
shifts. The wage and sa.le.ry r&tes were based on those of the 
FMW. 

8.2 TRAINING; 

!n a multi-p•Jrpose m&nufacturing pl&nt, workers are 
required to be specialists in one specific job and be able to 
handle other· jobs when required in accordance witb tbe production 
program. 

A minimum member of engineers ar1d skilled technicians will 
be required as indicated in Schedule 8-5 page 111. To &chieve 
the required level of productivity and efficiency, it is 
necessary to carry out not only on the job tr&ining for all the 
workers. bu~ also to organize special training programs regularly 
each year for the production workers on a rotation basis. 

The recruitmerJt of all the key managerial staff &rJd 
supe1.-~isory engineers should be done during the- construction 
phase. In order to assoe:i &te them with the pr·ojec:t it mEty be 
necessary to provide training to some of them a.broad. The 
recruitment of qualified experienced managerial staff and 
en«ineers is particulary important in this cose as these do not 
seem to be available &t FMW at present. A provision of US $ 
50,000 was made for this purpose during the pre-prod"ction stage, 
es may be noted fr~m Schedule 9-1 in ch&pter IX p&ge 115. 
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SCHEDULE 8-1 
MANNING TABLE - LABOTJR 

MANNING TABLE - LABOUR 

DEPARTMENT 

SL. NO. : FUNCTION 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Foundry shop 

Forging and heat treatment shop 

Punching and welding shop 

Machining shop 

Assembly shop 

Tooling and maintenance shop 

Power section 

Pump and Agricultural machinery 
mainten.':1nce shop 

Quality Control Section 

Supplies and marketing section 

T 0 T A L 

SCHEDULE 8-2 

NO. OF 
WORKERS 

30 

20 

30 

35 

30 

40 

6 

18 

17 

4 

230 

ESTIMATE OF PRODUCTION COSTS : WAGES 

ESTIMATE OF PRODUCTION COST - WAGES 

Total No. of workers 

Working bours per day 

~orking days per year 

Hours per year 

Wages per hour (So. Sh.) 

Surcharge (40 %) (So.Sh.) 

Wages per yee.r·/i:ier person (So. Sb.) 

WAGES; (So. Sb . ) 

WAGES: (US $) 

BONUS (US $} 

TOTAL COST - WAGES (US $} 

• 

230 

8 

303 

2,424 

14.85 

14,398.6 

50,395 

11,590,850 

= 45,454.3 

6,170.2 

= 51,624.5 
----------------------------------------------------------------' 

1 US$= 255 So.Sh. 

• 
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SCHEDULE 8-3 

MANNING TABLE - STAFF 

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

• 

D~~ARTMENT NO. OF 
---------------------·--------------------------------: STAFF 
SL. NO. : FUNCTION : 

1. Foundry shop 

2. Forging and heat treatment shop 

3. Punching and welding shop 

4. Machining shop 

5. Assembly shop 

6. Tooling and maintenance shop 

7. Power section 

8. Pump and agr·icultural maintenance sho~· 

9. Technical section 

10. Production planning section 

11. Quality control section 

12. Finance section 

13. Personnel section 

14. Supp]ies end marketing section 

15. Administrative section 

16. Chief engineer 

17. Director of factory/General Manager 

1 

1 

1 

2 

2 

4 

1 

1 

27 

10 

9 

5 

5 

13 

5 

2 

1 

-----------------------------------------------------------------
TOTAL STAFF : 90 

------------------------------------------·-----------------------



110 

SCHEDULE 8-4 

ESTIMATE OF PRODUCTION COSTS: 

SALARIES 

ESTIMATE OF PRODUCTION COST - SALARIES 

Total No. of staff 90 • 
Working months per year 12 

Man-months per year 1080 

Salaries per month (So.Sh) 4500 

Surcharge ( 50%) (So. Sh.) 27.000 

Salaries per year per person (So.Sh) 81,000 

SALARIES: (So.Sh.) 1,290,000 

SALARIES: (US $} = 28,588.2 

BONUS (US $) 6,170.2 

TOTAL SALARIES {US $) = 34,758.4 

1 US$= 255 So.Sh. 
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SCHEDULE 8-5 

MANNING TABLE - LABOUR AND STAFF 

-------------------------------------------------------------
LAB0UR AND STAFF 

------------------------------------------
• SL. DESCRIPTION LABOUR 

NO. --------------------- ENGI- :t-W~AGE- ''"'.)TAL 
PRO- :NON- I NEER :MENT I 

DUC- :PRODU- :TOTAL :STAFF 
TION !TION 

LABOTJR:LABOUR 
-----------------------------------------------------------------
1. Foundry shop 20 10 30 1 31 
2. Forging and heat 15 5 20 1 21 

treatment shop 
3. Punching and 25 5 30 1 31 
4. Machining shop 30 5 35 2 37 
5. Assembly shop 25 5 30 2 32 
6. Tooling and mQ.in-- 35 5 40 4 44 

tene.nce shop 
7. Power section 5 1 6 l 7 
8. Pump and egricul-- 15 3 18 1 19 

tural machinery 
maintena!"1ce shop 

9. Technical section 25 2 27 
10. Production planning 2 8 10 

section 
lla. Qualit.y ccntrol 9 l 10 2 4 16 

management section 
11 b. LaLou1t<Jr-y 6 1 7 '> 1 10 .... 
12. Finance section 5 5 
13. Personnel sect.ion 5 5 
14. Supplies and 2 2 4 1 12 17 

marketing section 
1 ~. 

'-'• A::lministrative 5 5 
section 

16. Chief engineer 2 2 
17. Director of factory 1 1 
-----------------------------------------------------------------

T 0 T A L 187 43 230 35 55 320 
-----------------------------------------------------------------

PERCENTAGE (%) 59% 13% 72% 11% 17% 100% 
------------------------------------------------------------------

• 



• 
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CHAPTER - IX 

IMPLEMENTATION SCHEDULING 

As per the implementation schedule presented at Figure 9-1, 
on page 114, approximately 2 years time will be required to 
implement the project. Trial operation period of the project is 
aiso included in this time frame. A ten~ative time schedule 
covering each major activity concerned with implementation is 
presented in the Figure. To ensure the proper plannir~ and 
execution of the construction phase, a project management team 
should be set up which will include senior managers and engineers 
of the future factor~. They will be responsible for executing 
the implementation plan which will include the crucial decisions 
concerning the selection of the technology process and equipment 
suppliers. appointment of contractors for the design and erection 
of civil works and for the supervision related thereto and to the 
erection of the plant and its commissioning. The project 
man&gement team may seek the assistance of UNIDO. 

Apart from the financial costs during the construction 
period. a total of US $ 225,000 will be incurred to implement the 
project. Tbe breakdown of these costs is show in Schedule 9--1 
p&ge 115. All the costs of implementation will be incurred in 
foreign currency . 



D SL. I HS .. o. 
- -

1. SITE PREPARATION AHO DEVELOPMENT 

2. Cl>tiSiRUCTION OF MAIN FAC~ORY BUILDINGS 
- - - -

- -

- 3, COHSTRUCTION.OF AUXILIARY BUILDINGS 

•• ESTA8Ll~NT OF L/C FoR PROCUREMENT OF THE 
IMPORTED MACHINERl AHO EQUIPMENT 

5. IH:'ORTATION OF MACHINERY MO EQUIPMENT 

6. A~RIYAL OF MACHINERY AHO EQUIPMENT AT SITE 

7. ER~CTION AHO INSTALLATION OF MACHINERY 

8. PROCUREMENT OF LOCAL MACHINERY AHO 
AUXILIARY MACHINERY 

9. ELECTRIFICATION A.~O SANITATION WORKS 

10. TRIAL OPERATION I PRODUCTION 

II, ~Hl!:.'t.\I ''"IJlllll I lllN :.IAl;I') LA• l•.'I' ;>4 l•l1.111lh~J 

• 

PROJECT IMPLEMENTAT10N SCHEDULE ========•====================== 
F I R S T Y E A R SECOND Y E A R 

I 2 3 • 5 6 7 8 9 10 II 12 1 2 3 • 5 6 7 8 9 10 

I 

I .... ~ ... I 

~ 

-
~ 

mm ·--· -- -· --- - -- --
. .......... 

• 

II 12 

···:~ .... 

• 

.., 
~" 
Ir.\ 
,.::; 
~ 
1't· 

•:D 
,_. 

..... ...... .. 



• 

• 

115 /11 v 
SCHEDULE 9-1 

ESTIMATE OF INVESTMENT COSTS 

PROJECT IMPLEMENTATION 

----------------------------------------------------------------
SL.NO. ITEM DESCRIPTION ! COST in US $ 
----------------------------------------------------------------

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Management of project implementation 

Detail ~ngineering. tendering 

Supervision, coordination ~est-run and 
take over of civil work, equipment and 
plant 

Build-up of administration, recruitment 
and training of sta.f f and labour 

Arrangements for suppli~s 

Arrangements for marketing 

Build-up of connections 

Preliminary and capital issue e>..-penses 

20,000 

130,000 

5,000 

50,000 

~ •• 000 

5,000 

5,000 

5,000 

----------------------------------------------------------------
T 0 T A L : 225,000 

----------------------------------------------------------------
Split 50 : 50 over 2 years of construction . 
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CHAPTER - X 

FINANCIAL AND ECONOMIC EVALUATION 

10.1 TOTAL INVESTMENT COSTS 

Total investment costs may be divided into initia.l 
investment and investment during production. and these in turn 
may be split into fixed investment. in land and machinery. pre
production capital expenditures and working capital. Table 10-1 
below shows the breakdown of the initial fixed investment costs. 

TABLE 10-1 

TOTAL INITIAL INTIESTMENT COSTS 

-----------------------------------------------------------------
Component : First Year : Second Year : Total 
-----------------------------------------------------------------
Land, site preparation,: 72,500 
development 
Building and civil ' 1,101,998 
works 
Incorporated fixed 0,000 
assets 
Plant rnac::binery and 
eq?.tipment 

0,000 

275,499 

80,000 

550,000 

72,500 

1,377,497 .: 

80,000 

1,100,000 

-------------------------------------------
Total fixed investment 
costs 

Pr·e-production capital 
expenditures 
Net worl:.ing capital 

Total initiai inve!;t.
ment costs 

Of it foreign, in % 

1,724,498 

172,100 

0,000 

l,896,598 

87.29 

905,499 

367,100 

80,000 

1,352,599 

79.16 

2,629,997 

539,200 

b0,000 

3,249,197 

83.91 
------------------------------------------------------------------
A brief expl&nation of the main investment expenditures follows: 

a) Land and site preparation 

As the proposed factory will be an extension of the FMW, 
there will be no cost for the land. The cost of site preparation 
and development is estimated at US$ 72,500 all of which will be 
in loce.l currency . 

b) Buildings end other civil works 

The tot&l cost of civil engineering works including 
euxi 1 i &ry &rid, f;(:rvi t::t:: f&(:i l i ties ir.; e!;t,im'1l.t:d "t US $ 1, 377, 497. 
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Of this amount 90 percent will be in foreign currency, bec&use of 
the technical requirements fo~ the buildings. The relatively 
high investment cost of this component is due to the fact that 
not only new building structures will be constructed, but also 
the existing o:-1cs of the FMW will need substantial renovatior •. 

c) Incorporated fixed assets 

This component covers the lump sum payments made for the 
drawings, designs and manufRcturing technology, of the tools and 
implements to be manufactured. The total cost is estimated at US 
$ 80,000 see Schedule 6-1 page 92 in Chapter VI. 

d) Plant Machinery and equipment 

A detailed list of the machinery and equipment is given in 
Schedule 6-2 page 93. The total investi:nent costs of m&chinery 
and equipment are estimated at US i 1.1 million, all of which 
will be imI-•orted. Considen1ble savings wor·e rea1 izi.::d on tbis 
component by integrating the proposed plant with the FMW. Tbo:
cost requi r~d for- repairing and overha~..:ling the FMW equipm•.mt. is 
not included in this estimate. 

e) Pre-·production capital expenditures 

Under this cost component two categories of e>..°}'enditures 
are included. The first, amounting to US $ 225,000 covers the 
costs &ssociated with itn:E•lement&.tion including the cost of 
initial trainine. The breakdown of expenditures is shown in 
Schedule 9-1 page 115. The second, amounting to US $ 314,200 
represent interest payments on the loan during the construction 
period. 

f) Working capital 

The working C&:EJital requirements for the production phas~ 
were computed by the COMFAR software where it is assumed that 
workir1g capital aval l&.bility starts with the first year of 
production. In reality, however, some expenses might occur 
during the last hEr.lf year of the construction period to cover the 
necessary raw material stook including coke. For this reason a 
provision of US$ 80,000 is made during the second year of 
construction to cover such need. For the purpose of computing 
the working capital using the COMFAR software, some &ssumption!"; 
were made concerning the days of minimum coverage for each of the 
currer1t assets and the current liabilities. As shown in the 
COMFAR Schedules in Annex 5, page 172. 

Tbe net working c&pital required in the first year of 
production is US$ 149,700, which will rise with the increane in 
ca~acity utilization until it reaches the level of US$ 418,750 
at full capacity in the fifth year. The provision for raw 
materials ir1cluding coke constitute!i 59 percent of net working 
capital requirement. 

• 

.. 
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With a high percentage of the working capb;al locked in raw 
materials means that. increasing the minimum d&ys of cover&Ce 'Nill 
significantly increase worki11g capital requirements. Theref.:.1re, 
in view of the higb cost. of caI-•i tal in Som&.l ia, it is prudent to 
m::-Aint.ain a~ low a steel .. of ra,,; m.ater-ials as possible.. ~~u 
provision is made for a stock of spare part~ and utilities . 

TABLE 10-2 

WORKING CAPITAL REQUIRED FOR A FULL 
CAPACITY YEAR OF OPERATION 

-----------------------------------------------------------------
ITEM Amount in US t : 

----------------------------~------------------------------------
1. Current assets. Total 

1.1. Accounts receivable 
1.2. Raw materials {incl.coke) 
1. 3. Work-in-progress 
1.4. Finished products 
1.5. Cash-in-hand 

2. Current liabilities. Total 
2.1. Accounts peyable 

3. Net working capital 

522,356 
109.506 
247.953 

34.537 
106,506 
23.855 

103.610 
103,610 

418,747 
------------------------------------------------------------------
Note: Refer to COMFAR Schedule in Annex 5 for details. 

10.2. INVESTMENT DURING PRODUCTION; 

It bas been assumed that repla.c:euient of major· pl&nt 
machinery and equipment will take place during the tenth year of 
production, at.. a cost. of US $ 700, 000. 

10.3. TOTAL PRODUCTION COSTS; 

The t,otal production costs as computed by COMF AR wi 11 amount 
to US$ 1.634,200 in 1995. These costs may be broken down into 
four main categories each of which is briefly described below 
with e.n estimate of the corresponding cost. The COMFAR Scheduler; 
in Annex 5 (pages 169 - 171) give details of these costs. 

10.3.1. Factory costs: 

a) Raw materials 

The raw mater·ie.ls consist., of c:a.!:.~t. ir·on, s~ctions and sheet. 
metal, most of which have to be imported. In year 5 (the first 
ye11r· of full cap11c:ity), tb~ teit&l C:<J!'.>t of iron &nd sheet.. metal 
would be US$ 915,480. 
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b) Auxiliary materials 

These consist of chemicals and additives required in 
production, maintenance materials like grease and oils, paints 
and packing materials, as well as components procured from 
outside suppliers for use in the assembly of certain products. 
Their estimEtted costs in t.he fifth year of production are US $ 
133,600. 

c) Utilities 

The plant will use electricity, water, gasoline, diesel oil, 
coke and charcoal. The total costs at full capacity is shown in 
Schedule 4-1-4 page 73 and amounts to US$ 76,320. 

d) Direct labour 

The plant wi 11 emE•loy a total of 320 staff and workers. The 
annual salary and wage payments will amount to US$ 86,382 
including the yearly bonus. However, those that are direct.ly 
employed in the production programme number 230 workers, costing 
US$ 51,624 annually including the yearly bonus. 

e) Maintenance and repair: 

The maint.enance and repEi'r work required for the machines 
and equipment will be carried out internally by the engineers, 
technicians and workers of the plant. Some spare parts will 'be 
imported, others will be manufactured at the plant. Where 
possible, the costs of pr·oducts needed for maintenance and repair 
including such material::; as grear;e and oils were included under 
auxiliary rew materials. On the other band, provision of US $ 
21,750 annually has been assumed as the costs of repairing the 
buildings and other civil works. 

f) Factory overheads 

Most of these costs were included under one of the above 
mentioned items, namely: auxiliary materials, utilitie~ or 
maintenance and repair. One cost item not covered refe:rs to the 
cost of emission tmd waste disposal and all other factory costs 
which is estimated at US $ 44,530 annually. 

10.3.2. Administrative Overheads, including Marketing Overheads: 

These costs cover· mainly indirect manpower, that is the 
administration and man&jfement staff, (as explained in Chapter VII) 
the total costs attributable to the Administrative Overhea.d!i were 
estimated at US$ 34,758 annually, throughout the life of tbe 
project; wber-ea!I sales and distribution costs 'are progressively 
rising in t.be initial years of operation as production increases 

• 
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and become constant, at full cnpacity, amounting to US$ 36,000 
annually. 

10.3.3. Financial Costs: 

As explairied below, loan financing constitutes 60 percent of 
total initial capital outlay. The financial charges at 20 
percent nominal interest rate are considerable. During the 
construction period, capitalized interest amounts to US $ 
314,200. Thereafter, the financial costs are progressively 
falling as the principal is being redee&ed. 

10.J.4. Depreciation: 

The COMFAR scftware calculates the annual amount of 
depreciation based on the original value of the asset and the 
selected meth-:.d which in this case is the straight line met.hod, 
and the depreciation rates and salvage values. The annual amount 
of depreciation as cEi.lcul~t.ed by COMFAR is US $ 247, 125 &nnually 
in the first five years of operation; and falls to US$ 186,125 
for the ne>..-t four ye&rs, because some assets have been amor·tized 
in the first five years. 

10.4. SALES REVENUES: 

It Wfl.S explflined in Chapter III th&t. gross sales rr::venues at 
full capacity will fl.moi.mt to US t l, 944, 530. All pruducts will 
be marketed locally. 

10.5. FINANCIAL PLAN: 

The sources of finfl.ncing for· this project have not been 
identified. Unfortunately, the FMW with which the proposed plant 
will be integrated has no financial means of its own to invest in 
the new venture. In fact as explained in Chapter II. the FMW ia 
financially weak. Therefore, two questions still need to be 
resolved. The first concerns the source of finance and the 
second the mode of finance. 

In the face of the existing situation, it will not be ~esy 
for the proposed enterprise to raise a long-term loan without a 
government guarantee. On the other hand, to improve the pros~ect, 
of obtaining a long term loan, the investors, whether public or 
private, will find it imperative to cover a reasonable portior1 of 
the initial capital investment by equity . 

For lack of information on the financing possibilities of 
this project, and whether national or internationEil f•.mdr; are 
availeable, it is assu1r1ed that it will be partly ir1 t.he form of 
eq1Jity and IJflrtly in long term loans, and that the ratio of 
equity to loans will be 40:60. 
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The ini ti&.1 capi t&l outlay for the proposed project. was 
est.imated at US $ 3, 249, 197 and long term loans US $ l, 9~10, 000. 
Furthermore, it was assumed "Lbat. tht tqu i ty capi t.al wi 11 have 
been entirely p~id up and available during the first year of 
construction, whereas tbe loan capital will be available at. the 
time of need. Hence, the first installment of the loan r.ieeded in 
the first year of const1·uct. j on wi 11 &.mount to US $ 596, 000 e.nd in 
the second year US$ 1,354,000. In this wey the interest 
liability will be minimized. 

The conditions of the long term loan were assumed to be a~ 
follows: Interest rate, 20 percent; amortization period, 10 years 
with one year of grace during which only the interest due will be 
paid. It will be seen from the COMFAR Schedule of Total 
Production Costs, that there is a gradual decrease of interest 
payment until the entire amortization is repaid in the eleventh 
year of production, whereas the repayment of principal is in 
equal annual installments of US $ 195,000. 

10.6. FINANCIAL EVALUATION: 

For the purpose of financial evaluation three financial 
statements are required, namely a cash-flow table for financial 
planning and accounting, a projected income statement and a 
projected balance sheet. All these statements are interrelated. 

10.6.1 CASH-FLOW TABLE FOR FINANCIAL PLANNING; 

The purpose of this tablt is to synchronize the timing of 
inflow of fundr> with the outflow of expendit1Jres. On the basis 
of the propm;ed ca:pi tal structure, the cash flow table as 
computed by COMFAR, shows a positive net c&sb-flow, during tbe 
construction period, whereas during the first eight years of the 
operation period, it shows a negative calculated cash-flow of 
significant proportions. This is partly due to the relatively 
long period required for the project to attain full capacity of 
production. Thus, in the sensitivity analy!::is wber~ it was 
assumed tbat full prod1Jction capacity is reached in the fourth 
year instead of the fifth year of operation, the period of 
negative cummulated cash-flow is reduced from eight to six years 
which still does not solve the problem. Another reason for the 
h1Jge deficit in the cumulated cash-flow is the debt burden. The 
repayment of principal &nd the p&yment of interest must be 
covered from the cash balance. 

The COMFAR cash-flow table in Annex 5 (pages 175-178) shows 
a negative balance of US$ 294.270 in the first yea.c of operation 
in 1991, peaking at US$ 921,830 in 1994 and then falling to a 
negative be.lance of US$ 74,690 in 1998 and showing a :peir;itive 
bale.rJce of US $ 243, 766 in 1999. 

In real life, this situation cannot exist, as financial 
ple.rming wo-.lld have identified the need for additional funds and 
e.rrangernentf; wo1Jld have been made with a bank to fully cover 
these requirements through short-term borrowing or· overdraft. 
Oth"rwise tbe operation of the plant will either be disru:pted or 
cunf.-ddt:rflbly curt.Eti led. It. may be obf;erved that. thei ~f;t.imat.F!d 

• 
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short. t.erm funds requirements es shown in the cash-flow table are 
larger than the net working capital requirements d1..lring each cf 
the ini"tial six years of C1peration. Such a financial struc"ture. 
wh~~e the working capital is entirelf depende~t on short-terre 
loe.ns is not sound. &.nd suggests that long-term fur!~S {equity 
capital and long-term loans) need to be increased to cover part 
of these finar1c:ial requir·eruents. 

10.6.2 NET INCOME STATEMENT; 

The net income statement page 180 shows a gross loss of US t. 
473.497 in the first year of operation (1991). and losses also in 
1992 and 1993 of US t 370,413 and US$ 188,840 respectively. 
It is assumed that the proposed plant will not be subject to 
a corporate tax. and hence. the profit shown in the above table 
may be considered as net profit. The net lossf?J of the first 
three years are considerable to the extent that the undistri~uted 
profits of the next five years are needed to offset the losses. 
The sensitivity analysis carried out. assume~ 1.bat full capacity 
utilization is reached within four years instead of five. This 
has au1eliorated the :E>rofit situation a little:. 

10.6.3 PROJECTED BALANCE SHEET; 

The balance sheet durin~ construction sbowG that the capitttl 
structure wa·;; based on an equity I debt ratio of 40:60. The 
fol I owing observe.tior1s m~y be m&de on the :pr-ojei:·ted balan:::e 
sheet pages 183 - 185. 

Pr-ofit.:::; ~re realized fr-orr; t.he fourth year of opere.tion 
(1994). However, these profits and those of subsequent years 
wi l 1 l>t: u::;~d t.o off~t;;::t. the losses of t.be first tbref.: yetffs of 
opere.tion. The first time thet profits are retained in reserve 
is in tbt tenth year·, 2000. The reserves in the l&st year of 
project life, 2005, will be 57,5 percent of total liabilities 
which i~ not. & comfo:c·taLle ratio. On th~ other band, cash 
surplus begins to accumulate from the ninth year of operation 
(1999) only. This Jr1eans that in the first eight years of 
operation, there will be no funds available for financing. 
Hence, to provide for the necessary cash an overdraft or short 
term borrowing is required, over and above the existing long-terrc 
loan. The interest liability of such an overdraft has not been 
considered iL this study. In the last year of operation (2005), 
the cash surphw will be 63,2 percen't. of total &ssets. 

10.6.4 RATIOS FOR FINANCIAL ANALYSIS: 

These ratios are usually used by financing institutions to 
scrutinize and esser. c:redi t wortbiner;s of prosI>ec.:ti v~ borrowers 
&nd &l!";o for r;etting borrowing 1 imi ts. 
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a) Current Ratio and Quick Ratio: 

·At full capacity utilization. that. is year 1995, the Current 
Ratio will be 4. 8 t.o 1. Alt.bough this ratio ~ppears to be 
satisfactory, it assumes that those assets comprising the current 
assets can be easily sold for cash which may not be the case. For 
this reason the Quick Ratio is considered a better measure of 
liquidity. In this instance, it is equal 1.3 to 1 which is the 
acceptable minimum assuming that all receivables can be realized. 

b) Operational performance: 

The operational performance is measured as a percentage of 
the net profit to total sales. In 1995 the net profit is as low 
as 5.7 percent of sales. However, ~he nP.t profit rises as 
certain costs fall~ such as costs of finances. The profit peaks 
in tbe year 2002, where it. is 25. 3 percent of sales, which though 
acceptable is coming too lat.e in the life of the project. 

c) Long-term debt service coverage: 
.·-------------------------------
It i~ understood that. an eut.er·prisc ne~ds to generate enough 

cash to service the lebt at the agreed yearly installments. For 
the propo~ed 1•roject the rat.ii:• of cash generation to debt service 
in 1995 is 1.27 to 1 which is not acceptable {see caGh flow table 
on pages 176 - 178 j. It. meuus t.bat cash generation should not 
fall by more than 20 percent. Otherwise the proj.::ct will not be 
able to meet the debt ser·vice obligations. Such a risk exist 
during the period of under capacity utilization. However, the 
situation impr·oves thereaft.er especially as the debt service 
obligations decrease. Nevertheless tbe year 2000 will be an 
exception&lly cr·it.ic:&l year· showing a small negative cash-flow 
which should be covered by an overdraft. This is the result of 
heavy capital 01..ttlay in machines and equipment which will take 
place in that year·. The inability of the proposed plant to 
f inarJce from its own resources the replacement of its worn out. 
machinery and equipment is &rJother· symptom of its streaky casb
flow position. 

10.6.5 PROJECT PROFITABILITY; 

From the point of view of the investor, profitability will 
be measured by calculating the return on equity. However, as the 
project will be finarJced by equity and loan capital, it is 
advisable to calculate the return on total investment (equity and 
loarJS;, using discourJting methods. 

There are two useful measures of profitability using 
disc:ountirJg methods: the Internal Rat.e of Retur·n (IRR) arJd the 
Net Present Value (NPV). The IRR for this project, as computed 
by COMFAR, is 11. 59 percerJt which is sigriificantly lower than the 
interest rate of 20 percent paid orJ the long term loan. On this 
b&.sis tbe pr·oject proposal is not acc:e~t&ble from a commercial 
poirJt of view. 

• 
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Tbe NPV has been calculated using a discount rate equal to 
the nominal rate on the long term loan, namely 20 percent., which 
has given a negative NPV of -1188,6 indicating that the project 
proposal is not acceptable. One may argue about the wisdom of 
using 20 percen~ as the discount rate. On the other hand the IRR 
of 11. 59 percent is too low to be used as the discount rat~. 

10.6.6 BREAK-EVEN ANALYSIS: 

Breek-even analysis is a form of sensitivity analysis whieb 
will determine the break-even price and the break-even output. 
To derive these figures the standard formula was used and the 
relevant computations carried out by COMFAR. Two assumptions 
were made. The first is that the analysis refer to the full 
capacity year 1995 and the second that a single product will be 
produced and sold at a unit price of 1. 

a) Break-even price: 

The COMFhR Schedule "Total Production Costs" <Jn page 169 
shows the following data (year 5): 

Unit Cost of single product 
of whicb varieible cost 
of which fixed cost 

= 0.943 
= 0.641 
= 0.302 

On the bases of an assumed price of 1 for the single 
produc"l, the break-even price will be 0.943. The difference in 
percent between the selling price and the cost price of one unit 
of product is 5.7. percent,. It means that should the selling 
price fall by 5.7 percent no profits will be realized. A fall 
greater than 5.7 percent will result in losses t.o the plant. 
This is a narrow profit margin indeed. To improve the profit 
n1ergin, the possibility of cCJst.-cutting may be examined and/or 
pr·ic<::-ra1s1ng. However, in the context of this st1Jdy, there 
is no besis for changing these variables. 

b) Break-even output 

To obtain the break-even output, the above relative unit 
costs will be applied to the following formula: x = !. 

Where x is output, p is selling price, 
f is fixed costs e.rJd c variable costs. 

{p - c) 

Therefore, output (x) = 0.302 = 0.84 or 84 percent. 
Cl - 0.641) 

The break-even output level is, therefore, 84 percent of the full 
Cf1I·acity level wbicb &g&in l~aves & smell s&fet.y mBrgin Let.ween 
bre(1.k-ew.:m output and full capacity utilizetion. 
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10.6.7 SENSITIVITY ANALYSIS; 

There is no need to go into an elaborate sensitivity 
ar1alysis as the IRR of 11.59 percent is already discouraging 
enough to lead to the ccmclusion that the project shoul~ •·e 
abandoned from a commercial point of view. It would not 
therefore, be useful to work out another version by assuming ~ 
lower selling price or higher cost. On the other hand, it is 
clear that should it be p"."Jssible to r&ise the sellirig price. by a 
substantial amount, say ~O percent, then the IRR would be higher, 
arid closer to the interest rate on the long-term loan. But 
there is no justification to make such a.n assumption. 

On the other hand, one might assume that the full capacity 
utilization could very well be reached during the fourth year of 
production instead of the fifth year. It will be recalled that 
in the base version. the production capacity was assumed to be 35 
percent, 45 percent, 65 percent and 90 percent in the first four 
years cf operation respectively. From the fifth year onward.the 
capacity utilization rate will be 100 percent on a one shift 
basis. In version II. 100 percent capacity utilization rate was 
assumE.j to have been reached in the fourth year. with r&tes of 40 
percent, 60 percent, arid 80 percent in the first three years. 
The resultarit COMFAR computations show the IRR to be 12. 4 
percent, a slight improvement over the IRR of 11.59 percent in 
the base version. However·, thi$ is not sufficient to alter the 
arialysis. The COMFAR Schedules regarding version II are in Annex 
5, pages 186 - 199 . 

• 

10.6.8 CONCLUSION OF TBE FINANCIAL EVALUATION: 

On the basis of the above financial evaluat.ion the project 
should not be accepted. from a commercial point of view. However, 
the management of the FMW may wish to examine the accura~y of the 
assumed selling prices and the &ssumed costs of production. If 
discrepancies are found, the revised estimates may be sent to 
UlHDO for another analysis using COMFAR. 

10.7 ECONOMIC EVALUATION: 

·10.7.1 INTRODUCTION: 

The objective of economic evaluation is to reflect more 
accurately the true economic contribution of the project and to 
facilitate an optimal investment decision form the national point 
of view. The financial evaluation carried out above aim at 
determining the fir.ancial viability of the project from the point 
of view of the individual investor. The results of the financif11 
evaluation b&ve showr1 that the financial IRR. which is the prime 
indicator of cornroercial profitability, is not attractive enough 
to induce investment. However·, it. solflet.imes happens that tb'-= 
economic viability of a project m£1Y differ from the financial 
viability for· two re&sons. Tbe fir·st, relf:ltes to the feet that 
financial eval1Jf:ltion is based on market prices wbe,re aa economic 
evaluation el imin£1tes dist.cir·ticms fr·om t.bt: market ,pr·icef.> in order· 

• 

• 
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to reflect the true economic value of the product or service. 
The second relates to the fact t.hat financi&.l evaluation does not 
include all costs and benefits originating from the project. 
These &.re known &.s indirect effects. 

The UNIOO method of economic evaluation is based on the 
concept of sh&dow r·ric:ing, originating from data given in the 
financial analysis. The COMFAR module for economic analysis 
known as ECBA was used for undertaking the computations . 

10.7.2 ASSUMPTIONS FOR ECONOMIC ANALYSIS: 

As stated above. the financial data need to be adjusted to 
reflect their true price to the economy. The adjusted figurts 
are known as shadow prices. For the purpose of this study, 
values which have a major impact on the economic analysis have 
been adjusted. This simplified approach was necessary due to the 
lac-k of reliable data for tbe purposes of the adjustmi::nt. 
Accordingly the following assumptions were t&.ken into 
consideration. 

1. The Somalian Government levies a 50 percent tariff on all 
foreign inputs, except for plant machinery and equipment. 
Therefore, costs of imported materials will be reduced to 
reflect the border price. i.e. CIF price in this case. 

2. Fort charges e.nd inland transp<_,rtat.ion cost.s on &11 for·eign 
inputs are estimated at 1. 2 percent of CIF price. The value 
of all inputs ere, therefore. reduc:ed by 1. 2 percent. 

3. The shadow exchange rate is 1.4 times higher than the official 
exchange rate. 

4. Tbe sb~dcM wa~f:: rat.,,, w~s not. c:onsidered as any e.djustmr;:nt. wil 1 
have only an insignificent effect. 

5. Si111ilarly, the use of e St&ndar·d Conver·sion F&ctor· ha::; net 
b·::en consid;::red for the group of non-traded goods for lack of 
reliable dat& end for the fact that tbtir cos1.,s is fl srnall 
proportion of total costs of production. 

6, The project is 100 percent import substitution. and tbe sales 
volume estimated in the study will be maintained. 

7. The CIF price of the pr·oducts of the plant is 20 percent below 
the domestic market price. 

6. For indirect effects, it is assuD'1ed that 100 persons will find 
employment. in secondary occupations as a result of investment 
ir1 this project. Their net income is calculated on the basis 
of the per capita ann1JE:.l income of US $ 280. This amounts to 
US$ 28,000 per year starting from the second yeer of 
produi.::tion onward::;. 

9. The ec:onomir.: discount r&te (EDR) is tbe shadow interest ri:st.'.:! 
in economic tuH:i.lyr;is on tbe basis of which a project me.y be 
accepted or· rejected. The economic discount rate for Somalifl 
is not &v&ilable and such a rate can not be calr.:1.Jl&ted from 
av&il&ble data. The factor·s which determine the EDR &re tb~ 
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interest. rat.e e.t which func.!s e.re borrowed bot.b from the 
domestic market and a.broad, the ra'te of inflation in Somalia 
and the value of the Somalian Shilling vis-a-vis other 
inter:-1ational currencies. If the current interest rate of the 
US $ in the world capit.al market is tt:tken as a base, wbi<:b is 
about 9 percent, and adjust it for the Somalian shadow 
exchange rate and for risk element.s in the project, one 
arrives at a rate of 15 percent which will be taken as the 
nominal EDR or the desirable cut-off r&te for this projec:t.. 

10.7.3 COMFAR ECONOMIC COST-BENEFIT ANALYSIS; 

For economic analysis COMFAR-ECBA follows three methods. 
each one of which should in principle lead to the same 
conclusion. 

- The Economic Internal Rate of Return 

- Value Added (Absolute Efficiency Test) 

- Net Foreign Exchange Effect 

The E•:.-onordc Internal Rate of Return has been selected 
because it relates easily to the methodology of the financial 
analysi~ presented above. 

Based ori the above assumptions, the project shows an 
Economic Internal Rate of Ret1..:rn (EIRR} of 16. 5 perc:ent after 
both t.be pr*='liminary adjusted pr·ie:es and the foreign ex<.:hange 
rate adjustment. See Annex 5 {pages 200 - 201) for tbe adjusted 
cash flow S;:;bedules. The EIRR is thus bar·ely aLove the cut-off 
rate of 16 percent. Therefore, this investment project c&1 be 
ar.:cepted fror:1 ar1 ecor1omic point of view. 

10.7.4 ADDITIONAL SOCIAL EFFECTS: 

a) The project will provide direct employment to 320 
persons. the majority of whom will be un~killed or serr.i
skilled workers who may not otherwise be employed. In 
addition, the project's spill-over effect is expected to 
provide employment for an fldditional 100 workers. 

b) The output of this project will replace imports &rid result in 
significant value added effect. 

c) The project will be beneficial to the country in that it will 
lf!.Y the foundation for an engjneering industry. The resultant 
tr-ausfer of technology could beneficial to other· industrial 
enterprises. 

d) The pr·oject wi 11 b&ve & tu1ining component. By tbt f..;J~i J lt• i:>f 

Scmalien workerf;, they would not only improve their living 
st-andards, but. also become more useful members of th~ society 
in rendering high quality services. 

• 

• 
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e) As the proposed project will be merged with the FMW. it is 
e>..-pected that this wi 11 t.e t.he mom~nt to restruc:ture the FMW 
along tbe lines recomrner1ded by other st1Jdies and, hence, bring 
abou~ ar; ir:.proveme:-ft- in pr-ofitabilit-y. This will seve the 
Government- sizable subsidio:-s which it is providing the FMW 
every now ar1d then . 

10.8 CONCLUSION AND RECOMMENDATIONS: 

The project appear~ not to be acceptable from a commercial 
point of view. however from the national point of view the 
project appears to be beneficial to the economy. It might. 
therefore, be worth while to re-examine the proposal in more 
details and to modify the product mix with a. view to maximizing 
profitability to make it more appealing to investors and less 
costly to the Government which may have to offer incentives. The 
follow-up study should. verify the costs and prices assumed in 
this study and :provide missing date. such as international prices 
of products, I-•rojectic.•r1 of demand analysis, a.rid tec:hnicttl and 
financial ~vE&luation of the project under two shifts o:r.•ere.ti.on . 
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ANNEX I : 

LIST OF EXISTING MACHINERY ANO 
EQUIPMENT OF FMW ALONG WITH 

THEIR STATUS 
• 

No. in Machine Description Year of Working Origin Rem.rks/Needs 
18.)"0Ut installation condition 

• 
ltlchine ~ 

1. 'lbread cutting mmchine :1976 __ Not working Not Needs repair 
kncJl..n and tools 

1. Shaping mchine • ~rking YUi~ Overhauled 
slavi.a 

2. \kliversal milling machine .. .. .. 
3. \kliversal drilling machine .. .. .. 
.a. Drilling machine .. .. Germany 

5. Annealing furnace .. Not working .. Electrical 
spares 

6. Forging furnace ... Working .. 
7. Metal band saw .. Italy 

8. Mechanical press 1980 Not working Sweden Overhauling &: 
electrical 
spares 

9. Tool grinding aiachine 1976 Working Germany Overhauling 

10. Tool grinding machine .. " .. 
11. Centre lathe 1980 .. Sweden 

12. Drilling machine 1976 Not working msR Old spares 

13. Centre lathe 1100x220 am (S) · .. Working .. Overhauling 

14. Centre lathe 800x220 .. Not working " Spares 

15. tkliversal tool •rinding Yugo- Electrical & 
mchine .. .. slavia mechanical 

spares 

16. Centre lat.he " Working .. 
17. Compressor " Not worldn& Italy .. 
------------------- ------- ---------------------

II I 111 
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No • tlQchine DescripLion \"ear or tW>rking - Origin Rcmaii<s/Needs • 1Jl 

• la}"OUt instal lat.ion condition 
---

18. Cent.~ lathe 800>'400 
.. World:-.: Italy 

.. J9. O!ntre lathe 25~"500 1976 Working \"ugo-
slavia 

20. Centre lathe 3000x500 .. .. Italy 

21. Shaping machine .. Not working msR Electrical ~ 
lleehanical 
spares 

22. Circular hack saw .. .. Yugo-
slavia " 

WB 3 work benches 

~ Repair Section 

23. Table stand 

24. Table stand 

25. Driliing nachine 1984 Working 

26. Sand blasting cabin " " 

27. Disc sawing -.chine 
.. 

28. Bracket jib crane 1000 kg 
.. .. 

29. Cutting machine .. " 

30. ~press " " 

31. Plaip testing equipment .. .. 
WB 1 work benches .. " 

.. .. 
---------------·-----

• 
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• 

No. in Hachine Description Year of Working Origin Resmrks/Set!ds 

lQOUt installation condition • ------
~ Structures Section 

33. Radial drill machine 1976 Working Yugo- Electrical 
slavia spares 

34. P:Wte shearing machine 
.. .. .. Mechanical 

spares 

35. Plate rolling llBChine 
.. .. 

36. Plate sheAring machine " Sweden 

37. Rod shearing mchine 
.. lt.aly 

38. Disc cutting machine " 
.. 

39. Plate bending lllBChine 
.. .. Sweden 

40. Hilling machine (horizontal) Yugo-
slavia 

Pipe bending machine " .. U.K. 

Foundpr 

41. Forging honner 1976 Not working Never used 

42. Sand mixer " Not used 

43. Jar-ram moulding machine 
with magnetic separator 

.. Working 

44. Sand turnover (blaster) 
.. .. 

45. Core sand mixer 
.. " 

46. Tool irinder 
.. >:ot working 

47. tJouldin& machine 
.. Working U.K • 

48. Moulding machine 
.. " 

.. • 

" " 49. Band snw 

50. Olardng scale 2000 kg " .. 

51. Core baking oven " Not working Never used 
--- ~--------------------



• 

.. 

• 

137 

No. in Hschine Description 
l~t 

Year of Working Origin Remarks/Needs 
installation condition 

52. Cupola furnace 1.0 ton 1976 Working Italy 

53. Cupola furnace 2.8 t.ons Not working Repair 

54. Rotary furnace 1.0 too 1987 Working Turkey Technical 
Department. 

55. Aluninium crucible 
furnace 50 1-.g Not working 

56. Aluniniun crucible Without 
furnace 100-200 kg· 19i6 Working .. cruciblP. 

57. Crucible furnace 
for bronze SO kg 198i .. 

58. Cnx:ible furnace 
for bronze 300 kg 1976 

59. Forging furnace 1987 .. 
60. Grirder for casted products .. Not working .. Lacks 

grinding 
"1eels 

-----------------------------------------------------
(tJ Centre distance x centre head 

N.B. Host of the 1118.'"'..hines have no operating and maintenance 
manuals 
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ANNEX II: ------
FINANCIAL STATEMENTS OF THE FHW --- --------------------

IOUIDI! &ID DCldlCAL IOWIOP 

&SSm 

i'ini assets 
••iliiacs 
la~iacrr aa4 eq1ip1cat 
lotor teliclH 
F1railarc 114 fi1l1rc1 
C:.ast.r1cti1a ia pr1crcs1 

telal ri1ci assets 
Less: lcc1a1lale4 •eprccialioa 

let ... t talae o( f i1c4 isscls 

rarrcat assets . 
lalerials aad sapplics 
Vork ia process 
Fi1is•cd pro4acls 

Tola\ iatcslorics 
Acco11ls reccita•le 
Adnaccs 

. Cas• 11d hat •aluccs 
total cas• aa~ reccitables 

total carreat assets 

10TlL ASS!TS 

:.UBILJTilS 

Cafita! 
iai ti al capital 
Uil~u conlribulio• 
icscr•c ror special rand 
Accu11lalcd prorit 

total capilil 

C:.rrcal lia•ililies 
. &ccoc1ls pa11blc 

iccrac4 "•r1cs (pr0Yisio1s) 
total c1rrc1L lia•ililies 

TOTAL LlAllLtTllS 

uwci n1m 

Ia t•o1s11ds of So.S•. 

Ull 1915 

14:415. · --c·,ci' - · 4,41' 
I 5,Zll 5,Zlt 5,ZC~ 

I 
199 §CS 1,155 
SU lU 345 · 
n1 m 5n · 

. 11,ZU 11,05 11,5lf __ _ 

(5,1151 15,i49) (5,9,ll 
5,m . ~.nr·-1;n5: 

tS,ZH zs,uo 21,491 

Ult 

4,415 4,415 
l.Z5T 14,155 
1,535 1,550 
m su 
511 511 

i5;32:--·--·ii,4u 
(i,5111 (11,194) 

. --,:111 -1i:iii . 

31,Ul U,192 

1,19! 2. 175 2,lH :16 JU 
··- --------------- ...... ·--· --··--o 

m TU HI 1..J1l 1,40& 
, -r.n1 3,iff---.,,.5,-· 1,si1 

25,UI 25,130 u,m 11,n> U,192 

• 

• 
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IOIDIY &D llCWIC&I. IOIUIOP 

ULIS 
Steel stnctue1 
Cut lna 
&l11i1ill alltJS 
C:01ptf UllJI 
lilctllueeu 
ltnicu 

fetal sales 

COST or SALIS 
Optaiac 1locl o( IIP ud fP 
la• aaltrials (or pro41ctio1 
races, allevucu ud 11pplut1ll 
kprtcialia 
OUtr f acltrJ Htrbads 
Cl1si1c stock o( IIP ud fP 

fetal cest er sales 

COITlIIUTIOl/GIOSS lllGII 

&i1i1istr1liYe t1pt1sts 
Salaries, wacts ud allor&acts 
Ot•er adaiaislraliYt t1pc1sts 

Total 

m PIOPIT 

141 

norn m LOSS m:oam 

· h Uouuis .C Se.Sl. 
Ull l!IC 1915 1915 Hit 

C,151 '·"' !,11! !,HI l,Jtt 
H HI H1 IU 1,111 
'.: .u H l 55 

15 au H Z4 UI 
1,121 111 155 359 us 

151 m 1,111 1,115 
l,IU 11,529 11,395 11,m 

1,315 Jl,Zl3 11,st! 11,HI 11,Ui 
1,515 l,191 (,114 C,911 (,(11 
1,915 1,513 1,m ?,HI l,UI 

au au 115 1,515 1,11( 
lll Ill 1,UI 1,110 1,113 

(11,1131 (ll,Sut (11,HOI (JliUll _ _ill.J!!l. 
. I 2J 1,115 9,45' 1,155 

1,307 1,921 2,m 1,939 1,901 

~,. no 951 
153 U9 1'5 J,5'9 I 40I 

1.m l,139 1,315 

1,m 913 1,141 100 531 
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mm 

fin• assets 
hil•iass 
lacliatrJ 114 e~1i,.t1l 
ltltr n•iclu 
f1r1il1rt 11d fitl1rt1 
Co11lraclio1 i1 f rt,rtss 

Total f i1td asstls 

142 

LesE: lcca11l1l•4 •tprtcialioa 
ltl •ook .Y•l•t or rixtc! asstls 

CtrrHl asstls 
llltri&ls •~• s•f?licE 
fork i1 prcctu 
Fiiis~tl prod~clt 

tolal.i1Tt1lorits 
Acco1ols rtcei~ablt 
ldnDctl 
tas• 11d baa' •al11ces 

io~al cas• aid rtcrita~ler 
fplal c1rre1l assets 

TOTAL ASSETS 

·:.a&tLITlll 

Capital 
IDilial capital 
UilDO co1lrib1lio1 
lesttft for special raad 
Acc111l1led profit 

Tol&l 'capilal 

C.rreal liabililies 
&cco11ls pasable 
Accr1ed c•ar,es (proti1io11J 

total carre1l liabililies 

tOtlL LIAllLITllS 

w.ocs sum 

Stnctarc i1 I 

1913 1914 1915 1915 1911 

11.45 ti.II 15." ll.94 9.14 
11.51 10.11 19.11 15.11 lt.91 
l.55 l.,, l.14 4.15 l.45 
l.lt 1.34 1.15 ··'' 1.11 
1.55 Z.13 Z.10 l.IZ J.19 

n:n-·-u:n·-ii:-11--u.11-u.u 
!Z0.901 (13.111 tZ5.l3J (Z,.111 lZZ.931 
fl.Ct 26.16 11.01 il.51 14.10 

IZ.39 12.32 10.39 4.43 11~-o 
12.11 12.ll 12.il 10.,, JJ.35 

, n.12 3~!:.•.! __ JSA9. -~3!.15 
. 5'·'' ST.I) 5?.tl 44.Zi SJ.El 

. ---- --· - . --·- ··-- ---, 
!.U 12.91 ?4.44 ZU& • 15.St • 
1.91 t.11 1.10 O.H t.15 I 
&.54 &.U 4.12 9.1& I.OD • 
u.,f-ii:zf" ·39~·'°.,---1f.2i" ·-:;~s£ 
1&.3' 19.lO 12.99 11.49 15.ZD 

100.00 JOO.OD JOO.DO 100.00 JOO.ID 

---
u.u 45.ll (2.90 31.14 U.55 
9.U 9.Si 1.99 u.u 11.11 

5.Jf 
34.19 34.09 JS.1% 33.35 u.11 
90.55 u:ff-11.11 95.39 t&.s1-

-- -··. - -··· ··-·- -· ~ 
1.U 1.11 l.&9 1.90 t.19 
1.91 1.11 3.,0 J.10 l.ll 
9.45 ---11.u 12.19 t.51 J.U 

100.00 110.00 IOD.IO 110.00 '°0.00 • 
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S1LIS 
Slttl 1lrtcl1re1 
Cut ire1 
&l11i1i11 111111 
Copper 111111 
li1cellue111 
Seniet1 

fGlal salts 

COST OF SILES 
ll?f2i1' slick or VIt 114 FP 
ta~ llltrial! for rrocl1ctict 
ri,tt, allo1111ces aa~ t~fpit1t3tr 
!tFrtcidiH 
Otlt: ractor: cve~lra~£ 
Cit!!Li st~ o! 1JP ·~cf fP 

tolal cosl G( ''''' 

~iltUTIOi/,tCISS !AiC:S 

iC1i1istratiYt tlt~9!ts 
Salaries, 111,cs aid allo~a1ce1 
Ol•er 1d1i1islr1Lite e1pe1ses 

Total 

· m FIOFIT 

143 

IT m LOSS 1ccoom 

Slrtctue ia S 
HU ltlC 1915 191S ltlt 

n.55 15.H lt.U 15.H · H.11 
1.n t.H 5.11 1.U 11.H 
1.11 1.11 t.15 1.01 l.U 
I.CS 9.51 1.51 1.19 1.19 

19.H. 1.H 1.41 1.91 J.U 
2.9' 4.53 IJ.11 a.u -·---llO.tl 110.10 JI0.10 110.0t ltO.IC 

159.11 12'·'' 119.,9 ,3.!l JDJ.11 
. 5?.11 32.,£ ll.11 (~.19 3,.40 
lt.e: :!.44 2e.Jz 21.11 :!.!I 
I,.,, 9.l, 7.14 l!.19 14.,l 

! 5.53 IC.SO u.ss 9.U Jl.U I 

! {ZIC~C_S~J.!!.!:.~~! J!:~ .. ~~~- i~~l-~JI U21.:~!-• 
:S.!4 t;.21 il.il 1,.~! ii.IG 

H.1' U.7J £?.U U.1l 23.90 

L.u 
·--··-- - -·---··-·---

s.u s.u , .,s I 
I0.'2 1.21 12-" 11.51 

14.41 10.U 1z.ss-i1.o&-1;:s-r 

29.15 11.12 9.19 5.U 4.31 
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In order t.o get a better insight int.o some Balance Sheet 
it.ems, particularly accounts receivable, the collection of which 
is becoming ..:>re and .are difficult, and the invent.ories, which 
are significanUy overst.ated, the following additional 
infoniation is &et out below: 

Sumber of C\L~tomers wit.h balancP..s 

~·umber of old customP.rs nol ~·ing 
products during the yP-ar 

~,111her of cus1..C'JIDl~rs nut hu:rir~, but 
rr.p::i:dsig due ln lai~s 

~:u1u!a"r nf rust.r.m,.1~ ,.;!1 h b1lanr~~ 
1..Titlen off 

~1.mb?r of customers hu~·ing proclur.t.s 
during the year 

1986 1987 

56 53 

(49) (20) 

(3) 

(2•:) 

1 G 

• 
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O..T.>TANDit«; ACXXUn'S REU::lVABLE ~ 

In thousands of So.Sh. 
Cust.cEr Opening Sales Collections Closing 

Ba.lance Balance 
---=-

1986 

1. Somal te.x 3 3,400 1,460 1,943 
2. ~T (Go\:enDenl &gP.ncy 

for t.ractorsl 15 2,8'10 46-1 2,351 
3. Bank 30 216 56 190 
4-7. Others 46 100 146 

94 6,516 1,980 4,630 
Qt.sh sales 5,879 

Total sales 12,395 
---

Other customers 6,626 3,351 J,275 

Accounts receivable 
balance at. the year end 6,720 6,516 5,331 7,905 

1987 

1 • Soma.l te..x 1 • 94:1 1 • 9-1 :1 
2. ONAT (Go\•ernment agenc-y 

for tx-dr.tors > 2,351 Z,294 
&lance "-"ri U.en off 5; 0 

3. Bank 190 -109 418 181 
~. Transport. agency 6 294 140 160 
5. l...nr.a 1 go,-ernment. 6 98'1 990 
6. PP.troleum agency ·185 1,625 641 1,469 
7-8. Others 1,236 1,236 0 

-1, !JHl 4 ,5·18 ·1,729 4 ';4:~ 
Ha lances wd t.t..(~l off 5; 

Cash sales 7,615 
-----

Total sales 12, 163 

Ot.hf!r cust.nme"' 2,924 3 
l\J&l~R writ t.en off 696 2,22:; 

-----
Accounts l"P.C".ei vable 
balm~ al. the Y•~r P.nci 7,905 4,5-18 .. '1:12 
Balances wri U.en off 753 6,698 

• Jn t.hat: J~-; <.1ut.sl.n.ndin.J.! more Uian one year 4, 168 
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STRUCTURE OF !.':~LES 

1986 1987 • 
Credit Cash Total Credit Cash Total 

Steel stnJCtures 6, 158 3~222 9,380 3,383 -1,887 8,3i0 

~t iron 138 783 9Zl 116 2,072 2,188 

Aluniniun alloys 3 3 55 55 

Copper alloys 24 24 230 230 

Hiscel laneous i t.eins 359 359 235 -235 

Services Z20 1,_~88 1,i08 949 136 1,085 

----
Total 6,516 5,8i9 12,395 4,548 7,615 12, 163 

------ -----

PRODUCTION QUA!llTITIES 

In Kilograms 

1982 1983 1984 1985 1986 1987 

Cast iron 100,04i 34 ,srn \9, li3 6, lOi 18, 153 19,042 

Al\llliniun alloys 3,053 . 64 131 

Copper alloys 7,057 8 .• 716 5,431 446 82 255 

Steel structures 96,040 90,028 111,329 77,383 65,393 

----- ---- ---- -- ----
Total 203,144 133,263 138,986 84,000 83,828 ------ -- ----

• 
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RAW MATERIALS MOVEMENTS 

In thousands of So. Sh. 
Opening Purchases ConsUDpt.ion Closing 
Balance Balance 

---
1986 

Raw materials 1,631 737 1,671 697 

Auxiliary materials . 645 304 532 .an 

Olarcoal 1,133 1,133 

Fuel and oil 53 53 

Other production requirements 579 1,303 1,593 289 

Total 2,855 3,530 4,982 1,403 

1987 

.Raw materials 697 8, 116 1,468 7' 3•15 

Auxiliary materials 417 591 962 46 

Olarcoal 748 748 

Fuel and oil 56 56 

Other production requirements 289 1,200 1,193 296 
--

Total 1,403 10, 711 4,427 7,687 
--

• 
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ANNEX II I: 

~RGA~CC~AMS OF THE FHW SUGGESTED BY VARIOUS 
lu-·•--5 -,.- T ':"C 

----- -----· -------------------------------
D~VELOPHENT OF THE ORGANISATIONAL STRUCTURE 

In the period between 1976 and 1987 various international 
expert have been involved in designing the organisation charts to 
be applied by FMW. HowP.ver, none of these charts was really 
iapJeaented. Examples of such charts are &iven below: 

J. 

0000 Project.: DP-SQ'l/72/007 
September 19i6 

II. 

0000 Project: nP-SOt/72/007 
September 1976 

1 - General Manager 

2 - Technical tJanager 

3 - Financial Hanager 

4 - C.omnercial Hanagt?r 

5 - Sales Manager 

This informal organisation chart. was 
e.xis1-ing at. that time. 

1 - General r-J?nager 

2 - Administration 

3 •· TP.Chnical 

(a) Engineering 
(b) Foundry 
(c) Workshop 

4 - Sales and Marketing 

5 - Finance 

This organisation c:Mrt was proposed 
by the international e~"Jlerl 



• 

• 

III. 

~JOO Project: DP-SGl/Rl/013 
August 1984 
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1 - General Manager 

2 - Administration 

3 - Sales 

.. - T~ical 

(a) FOlD'ldry 
-(b) F.ngineering 

(c) Mechanical Workshop 
ld) Sheet Helal 

5 - Finance· 

This organisation charl was proposed 
by Uae international e.'\-pert 

001' IMPlBIEm'ED 

JV. 

UUOO Project: DP-SCl'l/81/013 
September 1985 

Thi!> orJ(Misation chart was proposed 
hy th~ i.nt.ernntioM1 e>.y.rt. 

1 - General Manager 

2 - Administration 

3 - Sales 

4 - Technical 

(a) Design, Methods, Planninc 
Cb) Production and Engineering 

bl) Pattern Shop 
b2) Foundry Shop 
b3) Sheet Metal Shop 
b4 ) Hec-.hanical Workshop 

Cc) Quality Control 
(d) Maintenance 

5 - Finance 

6 - Training 

7 - Stores 

8 - ~lrcllRSinJ: 



v. 

4 5 6 7 

This ie f ~:"'lllfll present 
organisation chart 

VI. 

1 

2 3 4 5 

This is existirc inf onnal 
orpniaation chort. 
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8 9 

i1 - General Manager 

2 - AssistAnt General Hanoger -
Operations 

3 - Assistant General Manager -
Administration 

4 ... Foundry 

5 - Steel Stnctures 

6 - Maintenance 

7 - Machine Shop 

8 - F.ngineering 

9 - Pump Repair and Agricultural 
Iaaplements 

I PAR'ILY IMPlBfENTED 

1 - General Manager 

2 - Planning 

3 - Engineering 

4 - Administration and Finance 
6 7 

5 - Foundry 

6 - Steel StnJCtures 

7 - Hachininj ~p 

I 11 I I 

• 

... 
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001. HOES 

Hoes are the most widely used traditional 
hand tools in Somalia.They ara e~5~ntially 
pri•ary tillage implemer1ts. Hoes are used 
for many purpose, particularly weeding, 
ridging, bund for•ni ng and uc1 on. 

• 

002. AXES 

AMes are on& of traditional hand tools 
used for cutting trees, bushes etc. in 
Somalia. 
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003. HACl.fETES 

Machetes are useful for cutti1ig down small 
bushe~ \'Ii th stP.nts up to ~bo•Jt 8 ems in 
diameter and are used for cleaning land, 
harvesting, weeding P.tc. 

~=- £7 2..7 

jC!!4?Zfi if~ 

~> > pa 

~ZZJ 

• 

004. SICKLES 

Si~kle3 nre not a widespread tool used in 
Somalia, but it is more •fficient than 
machetes for weeding and h~r~eatlno 
puroose. 

• 

I' 

.... 
c.n 
~ 
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OOS. SHOVELS 

Shovels are useful for be-th agric:ultul"al 
And construction act.i vi ti es. 11ie P.ar-th 
•ovi reg 5hnvel \ s f"t!"l l\t:i ve-1 y small , ~nd its 
far:e is rounded or pointed. rhe grain 
shovel is large and its face is broad, 
suitable for movement of large quantity at 
a tiae. 

r 

an purpose 
square 

T 

round 

9 

~ 

llghlwelght 
square 

• 

006. FORKS/RAKES 

They ~re used for carrying materials for 
building compost heaps. Thoe numbm· of 
tim~s nePded for any particular ta5k 
depe11dt~ CJ1l th~ v':>lu1n•1 of the 11uatP.rl~l!» to 
bP. mewed. 

~~Ji 
strapped 

I '/ l'JJanci & lll'lp II 

manure drag 
manure fortes 

~ 
D handle 

;- ~ ' long ha"'11• 

II c; 
(,,.) 
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007. WHEEL HOE 

It ls a very useful agricultural implement: 
for removal of weeds and loosening of soil 
crusts. The different ~ind~ of shovels and 
tyres or blades can be fi>:ed on the -sA1ne 
frame. 

• 

b 
ooe. LEVELLOR 

This is a traditional tool use~ in Somalia. 
It. pt'.wfr.u·mlld a 11ind ·forminQ f1m1-:tion by 
fiCr~ping soil from the field surfDce for 
removing weeds and kaeping water. 

• 

~ 
(1' 

.sir. 
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009. MAIZE SHELLER 

It is suitable for small farmers, simple 
and •.Ased manually. Output is 10l"l ·· 150 kgs 
per hour·. It.• weight is 7 J~g. Its overall 
dimension is 294>t264>t180 Cmml. 

.. 

010. HAND PUMP 

They Mr~ sutt.Bhle for cistern and shallow 
well applications. It can lift w~ter ~rom 
dl!'pths up to 7 m•t•r. Its capacity is 
17-40 litres/min at 45 strokes. 

'1 

... 
(.I 
(.I 



011. SUGAR-CANE CRUSHER 

This is a cest-i ron crushe,. consisting o·F 
two or three rollers. The rollers with 
well designed gr~ove~ are fitted into thP. 
frame with appropriate clr.arcit1"lC:Gt9'. A h4'nd 
operated c,.usher· Cl\n be cor1'\'er t:r.•d for 
motor dr·i vet• crush11r ;nq WP.11. 

Capacity 1 115 kg /hour. 

012. MAND GRINDING MILL 

•land po.-i~red gr-iricting mll 1 for ell kir1ds 
of dry grain. It is desig1i•d for easy hf'nd 
operation with a 390 mm di~meter flywheel. 
The flywheel and handle can be remov•d and 
be replaced by a 0.5 h~ •lP.r.tric motor. 

Output 1 22-30 kg/hour Chand operated> 
30· .. 100 leg/hour Cmotor operated) 

• 

11 
I 

... 
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013. PADDY THRESHERS 

SuitRble for many typeR of grains such as 
rice, wheat and soyabean. The cylinder is 
rotated by foot. It can also be coupled 
to a rnotor· oF 0.8 kw. 

Capacity 2 200 kg /hour by foot 
400 kg /hour by motor driven. 

• 

014. ANIMAL DRAWN MOULD BOARD PLOUGH - A 

It is suit.able for light soil~, both water 
logged and dry.It require a tractive force 
of 70-110 kg. Furrow width a20·2S ems, 
plough depth : 1:5-25 cma, output/10 houri 
0.6-0.B ha. 

.. 
(. 
~ 



-<>15. HAND-POWERED RICE HULLER 

The machine has three adjustments contro
lling f~ctor such as, the feed, the 
discharge ~nd the haulling ~nife. A perfn
rated plate l\llows dust to escape. It can 
be opened easily for cleaning purpose. 

Capacity: 14 l~g/hour 
Weight I 10.5 kg. 

•• 

016. HAND COMPRESSION t<NAP BACI< SPRAYER 

this manually operated type is 
~arying sizes from 7 to 16 lttr~s 
weight varies from 4 to 5.0~ kg•. 
is 0.5 ha. per· day. 

mad• in 
l\nd :l ts 
Capiu:tty 

Working pressure 1 4kgf I cm2. 
Overall dimension 1 310Y-210x540 Cmm>. 

I 
~ : 

• 
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- ----017. ANIHAL DRAWN HOULD PLOUGH-B 

It is called g•n•ral purpos• ploughs. Th• 
plough is f~bricated from bolted compone
nts together with• adjustable land wheel. 
This simplifi•• assembly •nd replacP.ment 
of worr1 parts.-
Working d11pt.h1 1~ ·2S ·~m. 

• 

018. THREE-TVNE CULTIVATOR 

Th• cult 1 vat or ls avail abl • wl th var l ou• 
attachments for w•eding, hilling, ridging 
or f rn· r·awi ng. The apace betwe•n th• h 1 a des 
is •••ily adjtJstad. Workin; \"1dth1:50-70 cm 
Cap11c:ity1 1.~·-1.b ha p•r day. 

..... 
(JI 

<D 



0231 GRIND!NO HILL 

Thi~ in a mu\tl·purpo•• milt, powered ~y 
2.e -4 kw motor or by :s-e hp die"el engine 
Capacitya 90-110 kg/hour, W~ight1 80 kg. 

• 

024. POWERED SUGAR-CANE CRUSHER 

Thi• small crusher produces upto 300 
litres per hour. It r•quir•• 2hp Celectrlc 
motor l or 3··4 hp diesel enQl r1e. 

• 

i ...... 
(]) 

0 
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019. RIDBER 

The ridger consists of a share, two wings 
and a breast plate which are attachad to a 
beam. The soil i• formed into well··defir1ed 
ri d9e for suoar·-cane t orou1idr11Jts and 
cotton. The trough of the ridges can also 
be used for irrigation. 
Capacity> 1.5 ha per day. 

020. 1-3 ROW DRILL 

It is •uitable for drilling seed and ~ertt
lizer simultanaously at a ~at• adjusted to 
crop requirement•. It is suitable for moat 
varieties of se~d• includin9 soya bean,all 
cereal ~rops and other sm~ll seed 
varieties. 
Cepar.itys 1.5 h• per day. 

-O'> -



021. ANIMAL DRAWN CARTS 

Don~ey·~art has a loading platform 
measuring 1.blCO.q:5 M and ~ c:~pacity of 500 
~g. The body is supported by an axle, 
which is fitted with tapered roller 
bearings and 2 pneumatic·-tyred "'heels. 
O>: ·cart ts designt!d for lOOOltg payload. 
ThP. steel chAS5iS and pneumatic tyres 
support a superstructure. 

• 

~~ 
~~ 
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022. AGRICULTURAL PUMPS 

The pump body and casing are constructed 
of close grained cast iron. Impffllers of 
either the closed or open type and also 
ca1St iron impellert1 c .. n be s•Jpplied as 
!ipect .fi P.d. 
Capa~ity: 11-45 cubic meter per hour, 
maximum suction lifts 17-30 meter. 
Speed1 2900rpm, power• 1.5-~ kw. 

' 

•! 
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02S. OIL EXTRACTORS 

The most efficient small-scale press for 
seeds co1'li>i sts of a m.:ac:hl ''ttd t.Ape,-ed Sl:rew 
-·augP.r which rotates in a perforated drum 
or slotted ho1.,•1.ng. The scr·ew augur can be 
changed for different aeeds, such as 
s•.11' fl 0\'1er, sa!'.acn11 and cot ton seeds. 

• 

026. MOUNTED 3 MOULD BOARD PLOUBt-1 

The plou;h can be mounted to the tractor 
with 40· 60 hp. Depth of ploughings16-26 cm 
working widths 90 cm, Capacitys 0.5 ha/hr. 

... 
a 
u 



027. DISK HARROW 

It its used aft.er ploughing. Bot.h dr·y land 
and paddy field can be used for breal(ing 
up the soil surface and filling up ~he 

furrow.It provides good condition for 
seeding, soml!times instead o-F shal lo"' 
plough. Disk amounts1 16-24, Working Width 
160-250 cm, Tilling Depths 10-20 cm. 
Capacity1 1-1.5 ha/hour, matched with 50-
80 hp tractor. 

.. 

029. CULTIVATOR MATCHED WITH WALKING TRACTOR 

The cultiv•tor is suitable for use in both 
water-logged or dry conditions. It is 
driven by a 12hp walking tractor. Working· 
widths oO··BO cm·, l-Jorking dept.ha 12··18 cm, 
Capacity1 0.13-0.19 ha/hour. 

• • 

, ... 
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029. MOUNTED 2 HOULDBOARD PLOUBH 
FOR WALKING TRACTORS 

It is connected to 12hp walking tractor or 
small 4 wheel tractor with similar power. 
It is especially auitablo for small or 
middle farmErB. Working depths 12-18 ¢m. 
Working widths 40 cm,Ca~acitys 0.15 ha/hr. 

s 

• 

030. AGRICULTURAL TRAILER 

They Ara widely used in a;ricultural tran
sportation. 

A type: light duty matched with 12 hp 
walking tr•ctor. Payloads 1000 kg. 

B types heavy duty match•d with ~Ohp 4 
wheel tractor. 
Paylo~ds 4000kg, 6000kg. 

.... 
(/) 
(." 
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ANNEX V: .::; -~-~).'= .. .;~: r.;-,r.~~ :- ..... ~ 
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COHFAR SCHEDULES 

----·----- emu u - Peasibilitt Stt4t lruc•. nme. li101 -
BASE-HODEL 
19rit~l/1011li1 
11pt11btr n 
++t++t++++ 

2 ftul1l of cn1tnctin. 15 ftul of prohctioa 
cuttlCJ COlftfliOI ntt1: 

fo:tip curncy 1 alt • 
local nrr11cy 1 nit • 

1.1111 uita moutiat nnuq 
1.1000 uit1 mo11ti11 etntlCJ 

accoutiag ctrrnq: IHI 11 

Total initial inve•taent hri11 cmtnctio1 pm 

fiut Ulttl: 
ctneat assets: 
t~tal assets: 

Jl'9.21 
ID.II 

mue 

ll.51J ' foreip 
HD.Ill ' fonip 
IUH' fmip 

Source of fund• 4uilg ;011tra:tio1 pm 

eqlitJ l gruts: 
fueip lous: 

1301.10 
I.ID 

mo.ao 
3251.00 

o.aao' fmip 

local lens : 
tltll fub : a.DOD' fmip 

Ca•hf low froa operations 

Year: 1 2 5 
opeutilg costs: m.u m.n 1l1Ul 
41pmiatio1 : m.u m.u 211.ll 
i11ten1t m.oa m.ao m.ao --------- ---·----- --------
pro41etio1 costs 
umcf fmip 
total 11111 

1ro11 iDco11 
11t iaco11 
cas• balaace 
11t mUlot 

1111.01 
U. lD ' 

Hl.51 

-m.so 
-m.5o 
-296.0l 

H.H 

llOl.21 
53.11 ' m.ao 

-m.n 
-m.n 
-m.10 
211.ll 

let Pm11t fa111 at: 
Iatenal late of Iatan: 
letani n 9"itJ1: 
11t11n oa eqlitr2: 

lo.DO ' • 
11.59 ' 
5.3'. 
i.21 • 

Index of Schedule• pn4m4 bJ COlfll 

Total ilitial i1mt111t 
Total iamt111t dariag prodactio1 
Total pro411ctia COits 

lorki19 'apitll reqainanu 

CHUlOI TablH 
Projme4 lllam 
let ilco11 1tatt1111t 
Soarce of fi111ce 

1131.21 
'5.16 ' 

1"Ul 

110.ll 
lll.ll 
125.ll 
m.11 

• 

• 
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- ,- -. 4 ••• ~ - .• 

-------- COIPll l.l - PmibilitJ StadJ lrucl. DIDC!. fieua -

Total Initial IDYeataent ii IHI u 

lau ............... . 

filt4 im1t111t mtl 
loud. 1itt trepmti•. •llot111t 
llil4ia;1 ud cidl nrb • • , • • 
&uiliary u4 11nic1 f1ciliti11 • 
Iacorporatt4 find 1mt1 • • • • • 
1lut aacbimJ ud "1iP111t • • • 

!Dtll fiud ilmtleat COIU •••• 

1re-pro4actioa capital 1spe1Ut1r11. 
let 1orti19 cqital • • • • • • • • 

·~tal iii ti al f1tt1t111t COits , • • 

Df it fmip. i1 ' .••.•..• 

mt 

lJ.511 
1111.ttl 

I.Ill 
I.IOI 

550.Ht 

mu ta 

m.111 ..... 
tm.m 

11.m ----------------------

mo 

UH 
m.m ..... 
It.Ill 

550.HO 

m.m 

J'7.lll 
lo.tit 

1m.m 

n.m 
a9ritool11oulia --- aepttlber It 
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----·~---· CGlfll 2.1 • rmi•ilitJ Stdy lrucl. DIDC. tiwa -

Total Current J:n•estaent ii 111111 

!tar ••••.••••••••..• uu 1m 1''3 IHI 1m 

Pilaf i1111wat c11t1 
...... titt fflparlti•. 411110flllt l.lff I.lot I.HI I.HI UH 
l1iUil11 uf chil wrb • • • • • I.Ill I.HO ..... l.lff l.lff 
luiliary uf Mnica fldliti11 . I.Ill I.Ill I.Ill I.IOI I.Ill 
laCOrJOfltff fisff UHU • • • • • I.HI I.Ill ..... I.Ill I.Ill 
flat. uailery ... ccai1111t . . I.Ill ..... I.Ill ..... I.Ill 

Total filff i1111taut coata • • • • I.HI I.HI I.Oat ..... I.Ill 

frerrd1ctin capitals up114it1m. I.OGG UGI I.OH I.OH UDO 
lorti19 capital .......... H.Hl 5U11 12.m to. lit lUll 

-------- ----- -----
.. ,tal :arrut in11tat1t mu . • • n.m sun 12.m tl.111 lUll 

Of it fmip. ' ......... 75.225 IU20 u.m IU20 H.m 
··-------

agritool/soulia -· 1epteU.r It 

·---··· COffll 2.1 • rmi•ility Stdy lruc•. DIDO. Jieua -

Total Current In•••taent ia 1000 11 

Tear .••••••••••••••. 

fild iaftltUlt COIU 
Laad. site prep1ntioa. fntlopaeat 
laildiags 1114 drtl mts .•... 
laziliarf aid smice faciliti11 • 
Iampnatd fise4 amu . . . . . 
f!ut. u;UaerJ 114 t(1ipaeat • • 

- tal fist4 il111tltlt COltl • • • , 

fsqrobctin capitals 1sp114imu. 
lorlilt capital • • • • • • • ••• 

!otal camat i1mc..1t c01t1 • • • 

Of it foreip. • • • • • • • ••• 

1m-n 

UDO 
uoo 
0.000 
0.000 
1.100 

I.OH 

0.000 
UH 

l.000 

l.000 

2000 

0.000 
I.DOG 
D.000 
0.000 

m.m 

100.000 

uoo ..... 
lit.Ht 

Ito.tot 
--······--------------- -------------~--------------------a1ritool/111ali1 -·· 11pt1U.r H 

• 

• 
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------------------- CGIPll 2.1 - FmibilitJ SttdJ lrucl. RIDC. fieua -

Total Production Coata ia 1111 u 

fear •.••.•..•.•••••• m1 1"2 nu UH ms 
' of 111. :apadtf l1ia1l• ,r .. 1ctl. u.m n.m H.Jll tun 111.111 
In ut1ri1l 1 • . • • • • • • • • • ltUH 211.7" IH.311 5tU15 SH.HI 
!l~er ra1 11t1ri1h ........ llUH m.m 2ll.t'7 2'1.JU J20.5tt 
ltiliti11 ............. u.m 11.161 5'.'12 10.m 1'.330 
llern ............... I.IOI I.Ill I.Ill I.Ill I.Ill 
1.Uo1r. 4irect • • • • • • • • • • • n.m 21.112 J5.2ft IU15 5U25 
lepair. 11iatnuc1 ........ 11.m 15.111 :1.m 21.151 21.m 
Spares .............. I.Ill ..... I.OH UGO I.Ill 
Factory 111r .. w ......... SI.tit as.m m.m m.m 111.lll 

Factory costs ........... m.m HI.JU m.m m2.m 121l.Jl5 
Yli1istr1the mrlea!1 • • . • • • Jl.751 31.151 Jl.751 3t.751 Jl.751 
'14ir. coatl. 11111 114 H1tribt!io1 15.731 21.tH 26.171 31.312 lUIO 
.rect costs. 11111 u4 diatrihtioa I.HI I.HD 1.100 I.GOG I.OGG 

Depnciatioa • • • • • • • • • • • • 217.125 m.m m.m 217.125 217.125 
Fuucial costs .......... m.m JtO.Ht 351.000 m.ooo 21J.DOD ----- ---- -------
Total pro41~ti111 costs • • • • • • • 1111.IOI llDl.213 1m.m muu llll.UI ..... -...... -- -----· ... -.. ......... ... ..__ ... 
Costs par uit i 1il1l1 prod;ct I . 1.m 1.m l.tu '·"' a.m 
Of it foni91. ' ••••••.••• u.m 53.710 SU7t '3.510 '5.lU 
Of it miable,, •••••••••• u.m u.m 51.13' H.m n.m 
hull~~r •••••••••••• 51.IU 5U7D n.m 11.m H.Jll 

---·-·--------·-----------··--···- -------------------
a9ritool/101alil -- 11pteuer H 
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Total Production Coat• it 1111 u 

leu •••••••••••••••• lHi im 

t of ••· capacity l1iatlt pr'41ctJ. HI.IOI HI.Ht 
In •tnial l ••••••••••• m.att m.m 
Ctltr r11 Pttri1l1 ........ m.Sff m.m 
ltilitill ............. 1'.Jlt n.m 
llern ............... I.Ill I.Ill 
J.uou. timt ••••••••••• 5U25 si.m 
llflir, MiltUUCt ........ 21.751 21.151 
lpart1 .............. I.Ill I.Ill 

flctorJ .. ~···· ......... 171.lJI m.m 
factory coats ........... uu.m uu.m 
lhilistratht mriu4a • • • • • • JU51 lt.m 
'•dir. =~•ts. 11111 u4 4istrib1tia JUGO JUlt 
... irtct :csta. sales u4 distribniu UGO uac 
ltpreciatioa • • • . • • • • • • • • m.m m.m 
ruud1l com .......... m.aao m.m 

-----
Total prohctioa cofta • • . • • • • mun im.m 

mnanuma -·-Costs ptr nit I 1iagle predict I • 1.m 1.m 
Df it fmip. t ..•••••••• H.031 61.m 
Df it nriule.• ..•••••••• 11.m n.m 
!otll lum •........... u.m u.m 

--------

.,- .---_....._-: .... . 
,~_.· .... -~-"" .. 

• - .~'.,,..-·==-_•_; '."; 
't.,; .. _·- .. -;_·--· :"°: 
·~·-':'-~~ ;.r. r - .... .i;.:- .--- _.~ 

~~---.::_ .. -.! ~ - \.i ; ii i ~ ~" 
~""'t_-....,_ 

CGl1ll J.1 - feuuility itlq trud. WIDCI. fiwa -

1'91 UH 2111 

111.ttt lit.tit 111.ttt 
U&.IH HUH HUH 
J21.5H J2t.5H 321.Stl 
U.JJI U.JJO n.m 
Ult t.111 t.111 

5U2S u.m 5U25 
21.151 21.151 21.m 
I.Ill I.HI I.DH 

171.lJI 171.131 171.UI 

120.m uu.m 120.m 
Jt.m J&.751 JUSI 
lUll Ji.DOG Ji.GOO 
l.IOO I.Ill I.Ill 

m.m m.m n.m 
15Ull Ill.HO 71.000 

mi.m m1.m ma.m --·--·- ......... .__ -o.m o.m 1.m 
H.U7 70.IU 10.m 
15.211 11.m IUlO 
IUll Ii.JU u.m 

agritool/soulia -- 11pteeer U 
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--------------------- COlfll 2.1 - reasiHlitJ Stt4J lrud. DIDO. Jieua -

Total Production Coat• ii 1001 u 

tear •••••••.••••••.• Jiil mz- s 
-- t of ••· :.,.dtJ l1ia1l1 •rllt1ctl. lit.Ill 111.111 

In 11terial l . . . . . . . . . . . StUff SH.HI 
DUtr ra1 11terial1 ........ l21.5tl 321.591 
ltilitiu ............. U.lJI 1,.lJI 
lllflJ .•••••••.•••••• I.HI I.Ill 
Llllolr. 4irect • • • • • • • • • • • s1.m u.m 
llp&ir. aailtuace ........ Jl.751 Jl.751 
Spu11 .............. ..... I.Ill 
factory ner•ew ......... 111.UI m.m 
f1ctori costs • • • • • • • • • • . 12Cl.ll5 12Cl.ll5 
UaiaistratiH onr•u4s •••••• lt.m JU51 
--,.ir. mts. 11lt1 111~ 4istribltioa Ji.IOI JUOO 
.. aect costs. 11111 114 4i1trib1ti11 ..... I.Ill 
!tpred1tioa • • • • . • • • • • • • m.m m.m 
fiaacial costs .......... JUDI I.OH -----
llta1 Jrodactioa costs • • • . • • • tm.m muu 

nsasaaaac .. aaa --Costs per nit I si11le prodvct I . 1.m 1.m 
Of it foni;a. t ••....•••. 1t.071 16.1'1 
Of it nricle.t ••..•••••• U.5U 15.IU 
Total llbm •••.•.•••••• li.m IUll 

---------------------------------------------
11riuol/1oadi1 --- 11pt1uer It 
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COl!ll U - ftuibilitJ StdJ lru~. Rm. titua -

••t Working Capital ii llllu 

teu ................. nu 1''2 1m m1 1"5 

C1nra91 ......... lie CIU 

CUtat UHtl 6 
lccoutl receitult • • . ll lU JUH 55.m U.571 111.121 lit.SH 

hm~ory u4 utetials • " ... IU72 m.m llUtt 22U" m.m 
bern ......... I I.IOI 1.m I.Ill I.HI ..... 
Spares ......... I ..... UH I.HI I.Ill I.Ill 

lorl ii trotress .... 11 JU 11.ffl lUH 21.112 3U51 ](.Sll 

fiJisbt tr~ICtl ... ll lU 11.m s1.m 1'.332 '1.m 116.SH 

cw ii hl4 ....... ll lU 11.U! u.m 11.m 22.m 21.m 
!cul cwnut usetl ......... 115.3" m.m 3'2.lll m.m m.m 
eurut liuiliti11 ut 
·~oats payule • • • • • • ll 12.0 JS.Ht 5a.m 11.U' H.llt m.m 

-- -----
ltt workilt capital . • • • • • • • • • m.m m.m m.m m.m m.m 
hcrease ii 1.srki1; capital •••••• H.m 5U11 12.m 91.lll JUll 

ltt 1otki19 ctpital. local ...... n.an "·m 51.1'1 12.m 11.m 

let mkiag capital. foreip ..... m.m m.m m.m m.m m.m 

Iott: Ide • aiaiau ~•!• of men;t : =~to • :oeftidut of tumnr • -----------------------------------------
19ritool/1ouli1 - 11pttlber H 

-----------------------emu 2.1 - rmibilitJ StdJ lrmb. nine. 'itm -

••t Working Capital ii 1000 u 

JIU • • • • • • • • • ••• • • • • • 

..onrage • • • • • • • • • Ide coto 

Canat 111et1 6 
lccmts rminbll • • • JI 12.1 
I1tntory u4 uterial• • to U 
bern • • • • • • • • • I 
lparu • • • • • • • • • I 
lort i1 pro;ms • • • • 11 lU 
Hailbtt pro41tt1 • • • JO 12.I 

cas• la bu4 • • • • • • • JI 12.1 
Total e1rr11t amts • • • • • • • • • 
Carrnt liuiliti11 u4 
lCCOlltl pafablt • • • • • • JO 12.1 

let 1orki11 ~•pital • • • • • • • • • • 
Iacrem i1 1ortia1 capital •••••• 

1'H·l005 

m.m 
m.m 

l.000 
0.000 

lUJ1 
U6.506 
23.155 
m.m 
m.m 

m.m 
0.000 

let IOfti11 cepi tal. local • • • • • • 11. m 
let 1orti11 :apital. fmi;11 • • • • • 1'0.211 

lau: a4c • 1iai111 hJ• of m1n1• : coto • mffici111t of tamm • 
---····-·······---------------················--·--············---------············-----------------·····------
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-------------------- COIFll 2.1 - rmibilitJ StHr lrua. DIDO, tiwa -

Source of Pinance. conatruction it 1111 u 

tear •••••••••••••• mt IHI 

lqai tJ, ordiaary •• UH.Ill I.Ill 
"'itJ, frlferuce. l.IH I.Ill 
IUsiUll, lfUtl. ... .. I.Ill 

r.ou l. fonip • I.Ill I.Ill 
'41u I. foreip .• ... .. I.Ill 
'4111 c. fonip • I.Ill I.Ill 
Lou l. local •••• SH.Ill mu11 
Lou I. local •••• I.Ill l.IH 
'41u C. local •••• I.Ill I.IOI 

foul bu ........ 5'UOI 1m.m 

.mat liabilities I.IOI I.ODO 
lat neruaft •••• UOI I.IOI ----
foul fads ••••••• 1191.Dll mu11 

•tritool/IOlllil - 11pttU.: It 



Source Of 

Ttu •••••••••••••• 

l(litJ, odilUJ •• 
l(litJ, Jnfttllet. 
Slhitill, lfUtl • 

&.on 1. fmip • 
"8 I. fottip .• 
"8 c. fonip • 
"8 I. local •••• 
&.au I. local •••• 
I.la c. local •••• 

lotal l;u •••••••• 
I 

.. .nut liatilities 
Jut DTtrdtaft ••.• 

Total fob .••.•.. 

Source Of 

Ttat .............. 

l{uitJ, or4imy .. 
l~dtJ, tnfem:e. 
Sab1i4iu. 1raat1 • 

&.on I. fortip • 
•.ou I. fonip •• 
Lo11 C. fonip. 
&.111 l. local •.•. 
&.on I. local •••• 
I.on c, local .... 

Total lon ........ 

tmllt li1llilitit1 
laat mrdraft •••• 

Total fu41 ....... 
-···· 
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Finance, production ii IHI 11 

Utl 1''2 lttl 

I.HI I.tit I.Ill 
I.Ill I.Ill I.Ill 
I.HI I.HI I.Ill 

..... I.IOI I.Ill 
I.HI I.Ill I.Ill 
l.lff I.Ill I.IOI 
I.Ill -1'5.IH -m.111 
I.Ill I.Ill l.IH 
I.IOI I.HI I.IOI -----
UGO -m.aoo -m.m 

1s.m lU" n.m 
m.m llUH 211.111 ----
m.m m.m cc.m -----

--- -- • ! .... _ ~ •\ 

. - - .. ~· 

- -~ ~·--~, 
•,": ;~·-·_:~·- ...... 
_, ~ . - . - . .,, ~ -~ 4!' .- ~ - ~ ~ 

-...:..:·-~-- _.·_·~ ~ :_· • i,. ; .: .: -
: : . i ~ '; ·. 

COIPll 2.1 - rmillilitJ ltHJ Ima.~. 'ieua -

HH ms 1m 

I.Ill I.Ill ... .. 
I.HI I.Ill I.IOI 
I.Ill I.Ill I.Ill 

I.Ill I.Ill I.IOI 
I.Ill I.Ill I.Ill 
I.Ill I.Ill I.Ill 

-m.111 -1'5.111 -1'5.111 
I.Ill I.HI I.Ill 
I.Ill I.Ill I.Ill 

-m.m -1'5.111 -1'5.111 

22.m UH 1.100 
ll.912 -m.m -201.m 

-m.m -lll.50& -m.m 

11titool/Huli1 - HfteUtt 19 

---· COllll 2.1 - rmailitr St141 lrua. moo. '1iem -

Finance. production ia ma 11 

1m ma 1m ma 2111 

0.000 UH D.100 1.100 I.GOO 
o.m I.DOD I.DOD 0.000 I.DOI 
o.aoo D.000 0.000 I.DH I.ODO 

0.000 I.ODO UDO I.DOD I.DOG 
o.aoo I.ODO UDO UDO I.ODO 
I.ODO I.ODO UDO D.000 UH 

-m.ooo -m.m -m.m -m.m ·1'5.IOD 
UH I.GOO I.IOI UDO I.HI 
I.OH 1.100 I.IOI I.Ito I.IOI --- ----m.m -m.m ·HUii -m.111 ·1'5.111 

I.IOI 0.000 1.100 UDO l.000 
-m.m -m.m ·1Utl tl.111 ·H.171 

-m.m -m.m -m.m -".m -m.m ...... ·-----· -- ------
11:itool11011lia ••• 11pt1lller It 

• 

.. 
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--------------------- COIFll U - PmailitJ St14y lrud, RIDO. lima -

Caahflo• Tab lea. conatructioa ia 1111 u 

Im •••.••.•• UH me 
f~Ul CW iafiot .. mun mc.111 

riaudll resoum . 1m.111 mc.111 
laln. 11t of tu .. I.Ill I.Ill 

Tlltal ml 01tfi• • • mun mun 
ToUl Ulttl .... Ill,.,,, mun 
Op1mia9 cosU • • • I.Ill I.Ill 
~st ~f fiauce • • • SUH 15&.HI 
ltplJIUt ..... I.Ill I.Ill 
Corparate t11 ... l.000 I.DH 
"iridou paid ... I.HD I.Ill 

Suplu I bficit I . e.m 1.m 
Cmlattd :au .. luce I.HJ 1.113 

Itfla. lo:al .... 1m.m ll5t.HD 
.htflDI, local • • • • 211.Ht 211.m 
S1rpl11 i Mi:it I . 1'55.ttl mun 
Itfb1. fmip ••. 1.100 UGO 
lhltfla. fmi;i ••• mun im.m 
Juplu i deficit I . -mun -mc.m 

ltt casUla .••.• -1m.m -mun 
C111ulmd Ht cashflo• -mun -mun 

19ritool/soulia --· 11ptubtr It 
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---- CCIFll 2.1 .. fusibilitJ St14J lrucl. llIDC!. Yima -

Caallflow tables. production ii 1111 u 

Jiu ••••••••• m1 nu 1m m' 1"5 1m 

htll ml iafl• m.21t "5.7" un.m 17'1.IH m1.m 1"Ull • .. 
riaadal mnr:es . 1s.m 1'-'" 21.m 22.m 9.UI I.IOI 
Salts. lit •f tu •• HJ.511 Ul.lff m1.m mun 19H.5JI 1m.m 

11tll till Rtfln .. m.m mun 1m.m 1121.115 mun mun 

htll UstU .... 115.Jff u.m 112.'11 m.m u.m I.Ill 
o,tutia1 :ests • • • m.m HUii !U.155 UIG.JU mun mun 
Colt If fiaUCI • • • m.ooo )ti.Ill m.111 m.111 m.111 m.111 

-·111•t ..... I.IOI m.m m.eaa m.111 m.m 1'5.IDO 
CoIJ1ratt tu ... I.IOI I.DOI I.HI I.ODO I.Ill UGO 
"hi4n!s ~ai4 ... UH I.Ill uao I.IOI I.Ill UH 

hrplu i £afi:it I . -m.m -m.m -211.115 -Jl.912 m.m m.m 
Cmlatt4 "a baluee -m.m -m.m -m.m -m.m -m.m -m.m 

lafln. local .... m.m Ul.115 lll2.JH 1111.m 1m.m mun 
llltfln. local • • • • m.m 195.&2~ m.m m.m m.m m.m 
Sarplu I bficit I . 51.515 rn.m m.m m.m muse mun 
Iaflo1. foreip .•• Ji.Ill 11.m li.511 11.107 1.m l.080 
Datfln. forei;a . • . m.m m.m m.m m.m 1011.m m.uo 
Sarplu I 4efidt I . -m.m -51U'2 -m.m .. ,.l.lll -1m.m -tll.lCD 

ltt CUUIOI •.•.. tl.Ul 207.JOl m.m m.m m.m m.m 
Cualate4 att casbfla1 -2Hl.IH -m1.m -2lDU50 -mo.m -1m.m -m.m 

---------------- --
agritoollsoulia -- septelller H 
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------------------- CQlfll 2.1 - rmiltilitf St14f Imel. 11DC!. litua -

Caahflow table•. produetionh lfflu 

ftar ••••••••• 

fotal cul iafl11 • • 

riaucial moucu • 
Salts. Ht of tu .. 

fotal cul 11tfl11 • • 

fotll Ulttl • • • • 

llptr1til1 costs • • • 
Coat of filuct • • • 
lep1pe1t ••••• 
Corporate tu . • • 
llifi4u41 Fli4 • • • 

hrflu i 41ficit I • 
Cmlatd cas1 hla1c1 

Ilfln. local • • •• 
llltflet. local . . • • 
Sutlu I 4tficit I • 
llflo•. for tip . . . 
llltflDI, fortip • • • 
Sarpl11 I 4eficit I • 

ltt CHUIOI ••••• 
Cn1lattd 11t casbflot 

Ht1 

IH&.5JI 

I.Ill 
IH&.Sll 

mun 

I.Ill 
mun 
HUii 
1'5.111 

I.OH 
I.DOI 

m.m 
-m.m 

mull 
m.m 
uu.m 

UDO 
m.m 

-m.uo 

m.m 
21.151 

m&.Sll 

I.Ill 
1"&.SJI 

ms.on 

I.Ill 
mun 
155.111 
m.111 ..... 

I.Ill 

m.m 
-lU'1 

1"&.SJI 
m.m 

m2.m 
UDO 

m.m 
-m.m 

m.m 
m.m 

m&.Sll 

I.HI 
HH.511 

mun 

..... 
mun 
Ill.HI 
1'5.111 

I.Ill 
l.IH 

m.m 
m.m 

HH.511 
m.m 

m1.m 
I.Ill 

m.m 
-m.m 

m.m 
1m.m 

2111 

ma.s11 

I.Ill 
H&C.511 

2217.lll 

111.111 
mun 

11.111 
HUii 

I.Ill 
I.DOD 

·Jn.SU 
-ta.m 

lHUJI 
m.m 

llll.5'7 
I.ODO 

mun 
-mun 

-H.5U 
1215.m 

2111 

HCUll 

I.Ill 
ma.sJ1 

U&l.lll 

I.Ill 
mun 

JUll 
m.111 

I.IOI 
I.IOI 

m.m 
2tUIO 

1"Ull 
5lU!1 
mun 

I.DOD 
m.111 

-m.m 
m.m 

ms.m 

2112 

ma.u1 
I.HI 

1HC.5ll 

lll&.lll 

I.Ill 
mun 

I.Ill 
I.IOI 
I.DOI 
I.OH 

m.m 
,ll.lll 

mun 
Jtt.tll 

m1.m 
D.OOD 

m.m 
-m.m 

m.m 
2'76.lll 

11ritool/1011li1 -- 11pttllltr H 
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-------------------- CCllPll 2.1 - Pmmlitt Stdy lrucl. DIDO. Yitua -

Ca•bflow table•. production ii 1111 II 

fut ••••••••• ltll 2m 2115 

!Ital CW iafiOI .. 1911.531 1m.m 1m.511 • 

Piaucial HIOIICU • I.Ht I.IOI I.HI 
Salts. att of tu •• ma.511 lHt.531 ltH.531 

!Ital cul 01tflat • • lllUll mun mun 

fatal Usttl .... I.OH I.Ill l.IH 
Dptratiat cuts • • • mun mun mun 
Colt of fi1uc1 • • • 1.100 I.Ill ..... 
leptJlflt ..... UH l.000 I.OH 
Cl?JOr&tl tu ... o.aaa I.ODO l.000 
lhidub paid ... 0.000 I.GOO uaa 

SUJlll i dtfidt I . ua.m UU5l m.m 
Cllllatet cw llaluce ma.m 2m.m mun 

Itflat. local .... uu.m uu.m 1m.s10 
Oltflcw. local • • • • m.m m.m m.m 
St?JlU I deficit I • 1m.m tm.m 1m.m 
Iafln. foreip ••• uoa 0.000 D.000 
Oltfla. fmip ••. m.uo m.ua m.m 
ll?Jlll i deficit I . -m.uo -m.m -m.ua 

let mUln •••.• m.m m.m UU5l 
Collated 11t casUla m6.m llll.251 am.m 

------------------------------------ ------------
11ritool/1011li1 --- 1tptuller It 
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--------------------- cmn u - rusibilitJ StHJ lrud. auc. tiwa -

Ca•bflo• Di•counting: 

al ... itJ ,.u nrns let iacOM flw: 
ltt presut 11111 • • • • •• •• • • • • • • -1&12.11 at 
Itttnal bte of letm IDlllJ •• 5.1' ' 

•1 ltt loru term let cm ntua: 
let pt1111t nlu ••••••• ••• ••• • -11'2.55 at 
Itttnal late of l1tm lllllll .• 5.21 ' 

cl llteml late of let1n a total iltestltlt: 
let pr1111t nl11 .............. -1111.55 at 
Itttnal late r;f lttm I m I • • 11.5, ' 

let lortl a lttitJ ,.u 1111 ru1n11 

21.10 ' 

JI.It' 

21.11 ' 

afritool/soulia - st•tubtr H 
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-----·--------------- Clllfll U - Pmillility St.ay lrucl. DIDO. Yima -

••t Incoae Stateaent ii 1111 u 

ftu .••.••••.•••••••. 

!Dtal 11111, iacl. 11111 tu .•••. 
t.taa: tuiule casts, ilcl. 11111 tu. 

fuiul11arti1 • • • • • • • • • • • 
ll ' Of total lllH • • • • • • • • • 

la-nriult costs, ilcl. ••pmiati• 

Clptratioaal urfi• . . . . . • . . . • 
ll ' of total 11111 • • • • • • • • • 

Cost of fiauce • • • • • • • • • • • 

."";SS profit • • • • • • • • • • • • • 
lllo111ces •••••••••••••• 
'!uule profit • • • • . . . • • • • • 
tu ................ . 

ltt ftofit •••••••••••••. 

llitidel!s pai! . • • • • • • • . • • • 
h4istribm4 profit • • . . . . • • • 
lccwlate4 uHstribatt4 profit ••. 

ems 1rofit. ' of total sales • . • . 
let 1rofit. ' of total 11111 • • • • 
tOI. l.:l profit, ' of equity ..... 
IOI. let profit+iatmst. ' of ianst. 

1"1 

5U.511 
112.m 
2JUll 
35.112 

JU.tit 

-u.m 
-12.975 

m.ooo 

-m.m 
I.OH 

-m.m 
D.000 

-m.m 

0.000 
-m.m 
·m.m 
-n.m 
-n.m 
-lU95 
-2.m 

1m 

!JI.Ill 
5".112 

m.m 
]5.112 

JlUll 

1'.511 
2.IH 

m.oao 
-m.m 

I.GOO 
-m.m 

UGO 

-m.m 

o.m 
-m.m 
-m.m 

-n.m 
-n.m 
-u.m 
Ult 

1m 

UJl.lH 
m.m 
m.sn 
15.112 

m.m 
m.m 
12.211 

J51.HD 

-111.UO 
D.000 

-111.UO 
uoo 

-m.m 

0.000 
-111.m 

-1032.750 

-u.m 
-11.211 
-u.m 

s.m 

mt 

1m.m 
mun 

'3Ul5 
35.112 

JU.HI 

m.m 
11.HO 

JU.HO 

l.m 
UDO 
l.m 
I.GOO 

Ult 

0.000 
1.m 

-1025.076 

o.m 
a.m 
O.StO 
t.m 

ms 
lHUll 
1m.m 
m.m 
15.112 

llc.&11 

1u.m 
19.m 

m.001 

110.m 
I.GOO 

110.m 
UDO 

m.m 
I.DOG 

110.m 
-m.m 

s.m 
s.m 
1.m 

11.709 
-------------------------------------------

11ritool/so11lia - upteaber 19 
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---------------------·--------- CGIFll 2.1 - P111i•ilitJ lt14J lrud. RIDO, fima -

••t Iacoae Stateaent ia 111111 

feu ••.•...•....•...• 

htal 11111. tad. 11111 tu .•••. 
.... : tUidlt COits, iacl. 11111 tu. 

luidlt ur1il • • • • • • • • • • • 
II • of total 11111 • • • • • • • • • 

.. -flridlt mtl, itcl. •ttredatia 

llftratioaal 11r1i1 • • • • • • • • • • 
II• of total 11111 ••••••••• 

!:~at Qt fi111ct • • . • . • • • • • • 

-~•• profit •••.••••••••• 
ll10111m •••••••••••••• 
Tu1H1 profit • • • . • • • • • • • • 
!u .•............... 

let profit ••••••••••...• 

Dhideada paid . . • • • • • • . • • • 
ladimibmd profit ••••••.•. 
lccudatd 'adimibuttd pr~fit . • • 

;ms profit. • of total 11111 •••• 
let pr:fit. ' of total 11111 • • • • 
IOI. let profit. • of equi tr . . . . . 
IOI. let pr~fit•i1t1mt. t of imst. 

1m 

uu.m 
1m.m 

m.m 
n.m 

m.m 
m.m 
22.m 

m.aao 
m.m 

UGO 
m.m 

0.000 

m.m 
D.000 

m.m 
-m.m 

10.m 
10.m 
u.m 
u.m 

lHl 

1Ht.5ll 
m1.111 

m.m 
JUU 

25Ull 

m.m 
22.m 

m.m 
m.m ..... 
m.m 

uoo 

m.m 
uoo 

m.m 
-m.m 

12.m 
ll.122 
u.m 
u.m 

lttl 

1tH.5JI 
1JH.1tl 

m.m 
JS.112 

m.111 
m.m 
22.151 

m.aaa 

211.m 
I.ODO 

211.ll2 
1.100 

211.ll2 

l.000 
211.m 
-m.m 

lt.121 
lt.121 
22.lU 
u.m -------------------------------------------·---------------------------------

mt 

UH.5JI 
m,.m 

m.m 
JUU 

m.m 
m.m 
22.151 

117.DOO 

m.m 
I.ODO 

m .m 
1.100 

m.m 

D.ODO 
m.m 
HD.SH 

Ii.Ill 
u.m 
2s.m 
u.m 

:m 
m1.m 
mun 
m.m 
JUU 

lll.111 

m.m 
21.m 

11.111 

m.m 
UDO 

m.m 
UDO 

m.m 

I.ODD 
m.m 
m.m 

21.m 
21.m 
JUll 
u.m ·-----------------

11ritool/1ouli1 -- 11pttU.r It 
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---------·-------·---- OOll 2.1 • F1111'ilitJ lt14J lrucl, •IIO. litm -

•et IDeoae Stateaent ii m1u 

tear ••••••••••••••••• 2111 2112 211l 21H 2115 

Total Alll. iacl. Altl tu ••••• U&l.5)1 m1.m m1.m 1tll.5ll 1tll.5ll 
.... : flriUlt Ctltl, iacl. AlH tu. 1216.ltl uu.m 1216.7'1 mi.m 1m.m 

tuial• 11r1il • • • • • • • • • • • m.m m.m m.m in.m m.m 
.. ' •f total AIU ......... 35.112 )5.112 J5.112 )5.112 )5.112 

la·tniult cull, iacl • ..,nciati• 216.151 2ff.151 Jff.151 211.151 2H.111 

a,.rationl ur1ia • • • • • • • • • • ltl.512 m.m IH.512 IH.512 m.m 
II t of total 11111 ......... 25.211 25.211 25.211 25.211 JUIO 

Cott of fiauce ........... JUH I.Ill G.000 I.IOI I.Ill 

• 111 profit ••••••••••••• m.512 m.512 IH.512 m.su m.m 
lllnuc11 •••••••••••••• I.DOI I.GOD I.Ill 1.100 I.IOI 
!uul1 profit • • • • • • • • • • • • m.512 m.m m.m m.m ltl.511 
!a •.••.••••..•..... I.ODO I.IOI I.OH I.IOI l.000 

---- --
ltt profit •••••••••••••• 152.512 m.512 m.m m.512 m.m 
DitUn4s paid • • • • • • • • • • • • UDO I.DOI I.ODO I.OH O.ODO 
lldistrihtd profit ••••••••• m.m IH.5U m.m m.m m.m 
kcalatld u4istrilllted profit • • . 1m.m 1511.Dll 2D7UU 2m.m Joss.m 

Cm• profit, t of total 11111 • • • • 21.215 25.211 25.m 25.m n.m 
let profit. t of tml 11111 •••• 21.275 n.m 25.211 25.m 25.211 
IOI, let pr;fit. t of tttitf ••••• ll.117 ll.115 u.m 31.115 n.115 
IOI. let profit+iatmst. t of ilmt. u.m 12.371 12.m U.lll 12.m 

---·············- ..... ------------------------------------------
11ritool/1oull1 - 11pteU.r It 
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--------------------- CGIPll u - rmi.UitJ lt14! lruc•. DIDO. titw -

Projected la lance Sheet•, conatruction ii 1111 u 

1111 ••••••••••• , •• 

!Ital Ulltl . . . . . . . . . . 

!int UltU, llt If teprtdlti• 
Cnstncti• ii •r•w . . . . 
Clrnlt UllU • • • • • • • • • 
can, 1aa1 ••••••••••• 
CIA AQlu. filuct nailule • 
llu cmit4 fomr• • • • • • • 
l.ou ....•.•..•...• 

1ot11 liuiliti11 ••••.•.• 

-••itJ capital • • • • • • • •• 
1t11nu. retd1t4 profit • • • • 
frofit .•••••••••••• 
'°'I ud lt4iu ttn bllt •••• 
Cmtlt lilllilitill ••••••• 
lul omdraft, filuct r ... irt4. 

toul dot ••••••••••. 

lqlitf. • ~f !iabilitits 

mt 

lltl.llC 

I.Ill 
1m.m 

I.HI 
I.Ill 
1.m 
I.Ill 
I.Ill 

11!7.IH 

muao 
I.Ill 
I.IOI 

m.m 
l.llD 
I.OH 

m.m 

H.512 

1"1 

l25Ull 

1m.m 
Ul2.5H 

II.Ill 
I.Ill 
1.llJ ..... 
I.Ill 

3251.IOI 

m1.m ..... 
I.Ill 

muoo 
l.000 
I.ODO 

1m.ooo 

H.Oll ------------·---
11ritool/1ouli1 -- 11ptnbtr It 
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-------------------- COlfll u - r111nilitJ lt .. J lrua. ntDO. fieue -

Projected Balac.ce Sheet•. Production ii 1110 11 

fear •••••••••••••• 

!Ital IUIU , , • , , , , , • , 

rtt .. amta. 11t of .. ,redatl• 
Cftltnctin la ,r09m1 • • • • 
Carrot meta • • • • • • • • • 

"···· Hll •••.••••••• 
Cul nrtl11. filam anilulo • 
liols carrie4 fonart • • • • • • '°.. . ............ . 
Total liabilities •••••••• 

~i tJ capital • • • • • • • • . 
Imm•. retai1e4 trofit . . • . 
lrofit ••••••••••••• 
£oat ud 11diu tera dellt •••• 
Curut liabilities ••••••• 
lul nedraft, fi111ce uqlird. 

Total dot ••••••••••• 

lqtitJ, • rt liallilitiu • • • • 

m1 

J511.H5 

2'22.172 
I.Ill 

m.HI 
11.m 
I.Ill 
I.Ill 

m.m 

mun 

llDl.000 
I.Ill 
1.100 

mo.m 
n.m 

m.2" 

mun 

JU31 

m2 

JTIUH 

2'7Ull 
I.Ill 

215.112 
lUll 
I.HI 

m.m 
371.CU 

m1.m 

Ult.Ill 
I.Ill 
I.DOD 

1155.111 
u.m 

67.i..tn 

2m.m 

JUJI 

HU 

ll2J.215 

2m.m 
I.Ill 

m.m 
n.m ..... 

HUii 
m.m 

1m.m 

muoo 
I.OH 
I.IOI 

15'0.000 
11.m 
m.m 

2m.m 

JU21 

mt 

JHUSt 

mun 
I.HI 

UUIJ 
22.IH 
I.Ill 

must 
I.HI 

mt.m 

1301.0IO 
UGI 
1.m 

muoo 
H.JU 
m.m 

2311.llO 

n.m 

ms 

m1.m 

lUJ.572 
I.Ill 

Hl.511 
2l.m 
I.Ill 

1125.17' 
I.Ill 

JUI.IOI 

UOl.000 
I.GOO 

11D.ll2 
mo.ooo 
m.m 
m.ou 

JOH.m 

n.m 

agritool/soaalia -- HfteUtr It 

-- cam 2.1 - rmibilitJ lttdJ lraac~. DIDO. fieua --

Projected Balance Sheet•. Production ia 1000 11 

fear •••••••••••••. 

All Ulttl •...•••••• 

ri11d mttl. 11t of dtpmiatin 
Co11tnctin la ,r09reu • • • • 
Curtlt HHta • , , • , •• , , 
can, •m .........•. 
Cul 1111111. filuce anilul• • 
£o11 mrie4 fomrt • • • • • • ""' ............. . 
Toul lialliliti11 • • • • •••• 

lqtitJ capital ••••••••• 
laaems, retai114 profit •••• 
frofit ••••••••••••• 
Ln1 nd udin tera bllt • . • . 
Cumat liuilitiu ..••••• 
lllk nudraft, flam• ret1tre•. 

Total •ellt ••••••••• • • 

lqai CJ, • Of liabtli tiH • , , • 

mun 

1m.m 
UIC 

m.m 
21.m 
uoa 

m.m 
t.100 

mun 

UOl.000 
•• ~00 

210.m 
m.ooo 
m.m 
m .• os 

1m.m 

u.m 

1''7 

2711.190 

1561.322 
1.100 

m.m 
2J.m 

'-'" m.m 
I.GOO 

2111.otO 

1m.ooo 
I.GOO 

m.m 
ll0.000 
lOUlD 
m.ua 

1m.m 

•UU 

IHI 

mun 

1115.1'1 ..... 
m.m 
2J.m ..... 

m.111 
UDO 

2J52.UJ 

lJOl.000 
I.IOI 

m.m 
m.ooo 
llUlO 
7Utl 

m.m 
55.JOD 

mt 

mi.m 

lllt.072 
I.IOI 

m.so1 
23.155 

ZU.1" 
m.m 

I.IOI 

2121.tU 

lJOl.100 
UDO 

m.m 
m.ooo 
103.610 

0.000 

m.m 

11.ll2 

2000 

ms.m 

mun 
100.000 
m.m 
2J.155 
uoo 
l.000 
1.100 

ms.m 

UOUIO 
m.m 
m.m 
m.ooo 
10U1D 
H.117 

m.m 
55.110 

------····--·········-···--······································-·-·-··········-··· ············-·················· 
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COUii U - Pmibilitf ltt4f lrud. ftIIO, fima -

Projected Balance Sheet•. Production la lHI u 
• 
.~. t•u .............. 2111 2112 2113 21H 2115 

!Ital .... ta .......... mu11 "8UH >m.m JHl.ISC mo.m 
Pile4 lllltl, llt of htrtda~• 1'1Ul2 mun UH.>22 mun m1.m 
Coutnctiaa it •roereu .... I.Ill I.HI I.HI l.IH I.Ill 
Clrrut usett ......... Hl.511 HUil ltl.511 m.m Hl.511 
CW.Nil ........... 23.155 23.155 23.155 21.m 21.m cw n11lu, filllce nailule • 291.iH t21.ll1 m1.m nlU51 21lt.HI 
W.1 carrit4 fonar4 ...... I.DH I.IOI I.Ill ..... I.Ill 
l.ou .............. ..... I.Ht I.HI I.Ill I.Ill 

htal liuiliti11 •••••••• m1.111 zm.m 1m.m m1.m am.m 
.pi tf ct Fi tal ......... llDl.100 UDl.IOI m1.m UOt.110 Ult.IOI 

l111n11, retaiud pr~fit •••• m.m mt.m 1511.llD muu muo 
Profit ............. m.su m.m m.m m.m "1.5U 
Lo11 ud lffiu tera •ot • • • • I.HI ..... I.IOI I.DH UDO 
Curut liuiliti11 ••••••• m.m m.m m.m m.m m.m 
lat omdraft, fhuct r1q1irt4. uoo I.IOI I.IOI ..... I.IOI 

htal •ut ........... m.m m.m m.m m.m m.m 
~itf, t of liuiliti11 .... 52.tU u.m n.m n.m Zt.m -----------------

11ritool/1011li1 --- 11pt1u1r It 
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--------------- COIUI 2.1 - rmitility St~!J lrml. nine. fieua -

1irito0It1oulia 
11pttlber H 
t+++t++t++ 

Z Jmlsl of co11tnctio1. 15 JHtl of prod1ctioa 
CUftlCJ COHtrliOI rates: 

fmip cumq l nit • 
local curuq 1 uit • 

UIOO uita 1ccoati11 curuq 
1.llOO aita 1ccouti19 curuq 

1ccoutil1 curuq: 1111 u 

'l'otal initial in•eataent •1ril1 coutnctio1 pm 

fb.. llHtl: 
cur11t 1111t1: 
t~tal asnts: 

JlH.ZI 
IO.IO 

mt.JO 

ll.50l ' foreip 
10a.aao t foreip 
IJ.tot t foreip 

---------------------------------·-------
Source of fund• !1ril1 ca1tnctio1 pb11 

eqlitJ ' 9n1t1: 
fmip loau: 

llOl.00 
o.aa 

mo.ao 
m1.oo 

D DOO t fcreip 

local lou1 : 
total f1141 : UOD t fmip 

-------------------------------------------------------------------------------
Caabflow fro• operation• 

tear: 1 2 • operatia9 costs: 565.9' 115.)5 lll&.Dl 
depmiltia : m.u m.u m.u 
iaterut no.OD m.oo m.oo 
-------- ------- ----- -------
prd1ttio1 costs UOl.12 IUUI 1m.:o 
umof fonip 51. ll ' 5,.25 ' U.lt t 
total 11111 m.11 11".12 mc.s1 

1ro11 taco• -m.n -m.li ll.ll 
Ht iacoat -m.11 -m.li 11.ll 
cask llaluct ·21U5 -nu' U.Ol 
aet mlflo1 m.n m.H SSO.OJ 

let rrmat Ya111 at: 21.DO '• -1m.12 
I1ttml late of letm: 12.H' 
letm 01 •qlitJ1: Utt 
lltlfl 01 eqaitf2: 7.26' 

------------------------------·--····-·-····-----------------···-------··········----· 
Iridex of Schedule• prHmi bJ COllll 

!ml iaitial imstant 
!otal ilmt1e1t dui19 prHactioa 
!otd pr:!act101 mu 
•~rU19 Capiul rt••imnu 

C11bflo1 !atlu 
Projected lalam 
let iaCOll •tttllllt 
loam of fi11m 

• 
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---------------------amu u - r111i•ilitJ st1•1 lrud. WIDO. titua -

'!'otel Production Coata ii lHI u 

fllf •••••••••••••••• 

t of••· capacity '•htlt tr•ctl. 
h• 11ttrial l ..••••••••. 
Oller rn Mt1rla11 • • • • • • • • 
ltilitiu •••••••••.••• 
llern .......••..•••. 
lilMlr. •irtet . • • • • • • • • • • 
lepair. uiatnuce • • • • • • • • 
lpar11 • • • • • • • • • • . ••• 

r1rury ottneab • . • • . ' . • • 

•• .:tory costs • • • • • . • • • • • 
ldlili1U1th1 onrbub • • • . • • 
114ir. :01ts. 11les 11~ ~iltrib1tio1 
tirect costs. 11111 114 4istrib1tia 
ltpmiati~• .•••••.•.... 
filu:ial costs • . • . . . . . . . 

Total prc41ctio1 ccsts • • • • • • • 

mt 

ff.HI 
m.t5' 
m.n, 
lt.ltl 
I.HI 

21.650 
15.225 
I.Ill 
n.m 

m.m 
lt.m 
u.m 
UGO 

m.m 
m.ooo 

1201.m 

nu 

"·"' l5UlC 
m.m 
51.515 ..... 
ll.'15 
n.m 
I.IOI 

m.m 
m.m 
Jt.m 
21.m 
l.000 

m.m 
m.tao 

mun 

Utl 

II.Ill 
m.m 
m.m 
u.m 
I.Ill 

&1.lll 
lt.575 
I.HI 

m.m 
m.m 
lU51 
31.UO 
o.m 

m.m 
351.0H 

mun 

me 

Ill.Ill 
SH.HI 
lll.5tt 
n.m 
I.HI 

s1.m 
21.751 
I.Ill 

m.m 
llU.JlS 

lU51 
JUH 
I.OH 

m.m 
m.ooo 

ml.m 

UH 

m.111 
SH.lff 
l21.5ff 
n.m 
I.Ill 

5U25 
21.151 
I.HI 

111.UI 

lJU.315 
JC.151 
JUGO 
I.ODO 

m.m 
m.ooo 

1m.m 
aaa~:anamaa n•••••n•sna• amanaa• -•••• n•-••••ama aaaa-.a ...... 

Costs per nit i lia;It prc41:t I 
Of It fmi11. t ....•.• · . · 
l!f it miable.t ...•.••... 
Total lab~u • • • • . • • • • . . . 

1.m 
51.126 
u.m 
55.m 

1.2'5 
~,.m 

51.506 
u.m 

I.OH 
H.m 
5'.tu 
7U51 

Uil 
u.m 
"-5'0 
8'.Jll 

1.m 
u.m 
n.m 
16.lll 

------------------------------------------------------------------------------------
11rit~ol11011li1 - upttabtr It 
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------------------------· COllll 2.1 - reasibilitJ Stallf lruc•. RI~. fiu11 -

Total Production C'oata ii mo u 

Im ••.•••.•.••....• 

t of 1a. :apacity lli11l• pro .. ctl. 
111 uterial 1 ••••••••••• 
Oller rn 11teria11 • • • • • • • • 
ltilitiH ••••••••••••• 
htrn ••••.........•• 
I.a."cu. llirect • • • • • • • • • • • 
lepair. uiltnuce • • • • • • • • 
Sparu •.••••••••.•.• 
factm onrbab • • • • • • • • • 

ramry costs . . . . . . . . . . • 
1i1istntife mrbu4s . . . . • • 

n4ir. :osts. sales ad 4imibution 
Direct ccm. 11les 114 4istrib1tb1 
Dtpre:iatio1 • • • • • • • • • • • • 
filu:ial costs • • • • • • • • • • 

Total pro41ct;e1 costs • • • • • • • 

Costs pu 111it i sill;le prduct I . 
Of it fmi;a. t . • . • • • • • • • 
Of it nriable.t •••...•••• 
!otal labm ••••.•••.••• 

1m 

HUH 
m.m 
m.m 
n.m 
I.Ill 

s1.m 
21.150 
I.IOI 

m.m 
uu.m 

Jl.151 
JUGO 
ueo 

m.m 
m.aao 

mc.m 

1m 

m.m 
HUH 
J21.5ff 
U.JJO 
UH 

s1.m 
21.151 
I.IOI 

m.m 
1m.m 

Jl.751 
JUDO 
D.000 

m.m 
US.DOD 

1m.m 

ma 

HI.IOI 
m.m 
l21.5H 
U.JJI 
I.Ill 

5U25 
21.m 
I.Ill 

m.m 
im.m 

Jt.m 
JUOG 
0.000 

116.125 
m.ooo 

im.m 

mt 
HI.Ill 
5tUtt 
J21.5tl 
n.m 
I.HI 

51.'25 
21.m 
uao 

111.UI 

uu.m 
JI. 751 
JUOG 
I.GOO 

m.m 
111.DDO 

1m.m 

ma 

HI.Ill 
5'UH 
J21.5tt 
lUJI 
I.Ill 
u.m 
n.m 
I.HO 

m.m 
im.m 

Jl.751 
JUGO 
UDO 

1i.U5 
ll.000 

im.m 
••••••••••••••• masann••••• naaaaaaaaaaaaa asaasaauaam mmnaaaaaas 

a.m 
".Dl7 
n.m 
IUIJ 

o.m 
u.m 
n.m 
u.m 

0.152 
U.117 
15.211 
16.lll 

1.m 
10.111 
n.m 
16.JIJ 

o.m 
70.509 
u.m 
16.JIJ 

-----------·----·---··-·--·----------·------------·-·-··-----------·-------
19ri to~l/ malia -·· aeptelber H 
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-------------------- CGllll u - rmililitJ ltdJ lrucl. RIDC. lia11 -

Total Production Coats ia 1111 u 

Jm ••••••••.••••••. 

' 1f •· CQlcitJ 111111• •ro41ctl. 
In nterial 1 • • • . . • • . • . • 
Ot .. r rn uwiah • • • • • • • • 
ltilitiu •••••.••••••. 
lllflJ ••••••••••••••• 
J.dolr. tirect • • • • • • • • • • • 
lepair, UiatuUCI • • • • • • • • 
lparu •••••••••••••• 
factoq onrluCa • • • • • • • • • 

•• .:toq ~•ti • • • • • • • • • • • 
lWaistratin onrb114s . • • • • • 
h4ir. ems. 11!11 114 di1tribttio1 
Direct mu. sales ud 4i1tribttio1 
Dtprechtia .••••••••••• 
rilucial costs • • • • • • • • • • 

!Dtll pro4tctio1 1."01t1 • • • • • • • 

Costa per uit I 1i11l1 pro41ct I . 
Df it fonip. ' •••.•••••• 
Of it miaUe,\ •••••.•••• 
!otal laboar • • • • • • . • • • • • 

2111 

Ill.Ill 
5".HI 
JJUtl 
n.m 
1.100 

s1.m 
ll.l51 
1.100 

111.lll 

uu.m 
Jl.751 
Ji.Oto 
G.000 

m.m 
JUDO 

im.m 

JllJ- 5 

111.111 
5'Utl 
JJl.5tl 
1'.JJI 
I.Ill 

51.m 
Jl.151 
I.Ill 

111.llt 

1JU.ll5 
Jt.751 
JUDI 
1.100 

131.115 
1.100 

muu ........ -............. _ .. 
D.m 

H.171 
13.5'1 
IUll 

o.m 
n.m 
15.112 
u.m 

------------------------------------------------------------------------------
11rito~l11011li1 -- septtaber It 
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------·-------------- tetrll 2.1 - Fmibilitf Stt4J lrucl. DIDO. tiwa --

•et Working Capital i1 lllD u 

leu •.•••........••.• 

tcnra9e • • • • • • • • • Ide coto 

Ctnut UHtl I 
lm1m mtinblt • • • JI 12.1 
lln1tory u4 uteria!s • 9D U 
btrlf • • • • • • . • • ' 
Starn • • • • • • • • • I 
lort ia pro;ma • • • • 11 lU 
ruhb4 trc41cta • • • ll 12.1 

c11• ta h14 . . • • • • • Jo u.o 
Total carreat assets • . • • • . • • • 

·mt liabilities u4 
ICCOUta Jlflblt • • • • • • )0 12.1 

m1 

17.1" 
111.l&l ..... 

UH 
u.m 
u.m 
11.m 
m.m 

12.m 

let IOftiDt CIJital • • . . • . . • • • 171 .ClO 
Imme i1 1orti11; c•Fital • • • • • • '7 .m 
let mti•t c1pit1l. lml • • . • • • ci.m 
ltt 1crti19 c1pi tal. fcrei911 • • • . • m. lll 

1"2 

57.m 
m.m ..... 

I.GOO 
21.m 
'5.t8' 
n.m 

m.m 

'3.0ll 

m.m 
11.m 

5J.m 
m.m 

Iott: 14c • 1i11iu1 1111 of cmnt• : coto • coefficient ~f tanonr • 

1m me 1"5-2005 

11.m m.SH m.m 
HUH m.m m.m ... .. ... .. I.HD ..... UH UDO 

27.771 Jc.m JC.m 
H.m lOUH m.m 
u.m ll.155 2).155 

m.m 522.m m.m 

u.m m.ua lOUlO 
·-------------- ---- -----

m.m m.m m.m 
u.m ao.m o.aao 

"·"' ~1.m 11.m 
m.m m.m lC0.211 

---------------------------------------------------------------------------------------------------
19ritool/amli1 ·-· sepmber n 
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COlfll u - Pmililitf Sta4f lrua. llIIO, lima -

Caahflow table•. 
' 

production ii llOlu 

fear ••••••••• 1"1 1m nu UH ms 1m 

!otll cW iaflOI .. m.m 1111.111 ms.m IHI.Ill 1Hl.5JI m&.m 

filucial ftlOlfCtl , &2.711 21.Jll 21.lll 21.JOI I.Ill o.aaa 
Salts. 1tt of tu • • m.112 mu11 1m.m lt&l.5ll lt&Ull UH.531 

fotll cw ottfln • • 1m.m 1511.llt 1711.ut 1m.m 1112.llJ mun ---
Total UHU .... m.111 111.725 111.m m.m I.Ill I.DH 
Opmtilt costs • • • sn.m m.m muu mun mun mun 
!:ost ~f filme • • • m.aoa m.m m.ooo 312.DDI m.ooo m.m 
lep11111t ..... D.DOD m.aoa m.oao m.aoo m.oao m.aoa 

I lfPOfltl tll ... o.aoo o.m I.DOD I.DOD 1.000 a.ooa 
11hi4114s pai4 ... 0.000 1.100 UDO I.GOD I.ODO I.DOG 

hrpl11 I hficit I . -m.m -Jll.0'2 -m.m u.m m.m 201.m 
CDalate4 ml llaluce -m.m -m.m -m.m -m.m -517.931 -m.m 

I1flo1. local .... m.ou mo.m 1559.705 mun 1m.m mun 
Dltflo1. lml • • • • m.m m.m m.m 161.31& m.m m.m 
Sarplas i bfieit l . 169.711 m.m 711.0SJ lOU.m ms.m 1m.m 
llflo•. fmip ••• 32.UI u.m u.m u.m 0.000 a.ooo 
Dltfln. fmip ••• m.m m.m m.m 1os1.m m.uo m.uo 
SarplllS I 41fi:i t I . -m.m -m.m -m.m -1ou.m -m.uo -m.uo 

let mbfh• ••••• uun 210.m m.m 550.0)2 no.m m.m 
C11ul1tl4 aet mbflc1 -mo.m ·2519.711 ·2139.~2' -1m.m -m.m -m.m -·----------------------------------------------------------------- -----

agritool/soulia - aepteuer H 
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----------·---------- COUll 2.1 • reui•ilitJ St14J lrud. DillC. tima -

Ca•hflow table•. production ii 1111 u 

teu .••••...• 

total cW llflDI • • 

rilucill fllOUCll • 

Salts, 11t of tu •• 

latll cW ottflDI • • 

Total Ulttl • • • • 
Opentilt costs • • • 
• 4 1t of fi1uc1 ••• 
-•PIJllll ••••• 
C;rpontt tu ..• 
Dhi4ea41 paid • • • 

Sarpl11 I deficit I • 
Cwllttd cas• •aluce 

hflew. local •••• 
Ottflo•. local • • •• 
Sarplu I deficit I . 
l1flo1. !mi;a . • • 
Ottflo•. foreip . • • 
S1rplu i deficit I • 

let mbflo1 ••••• 
C1111lltd aet cuUlc• 

m1 

ltH.511 

UH 
mun 

mun 

Ult 
mun 
m.aaa 
m.aoo 

0.000 
I.GOO 

m.m 
·l6.02l 

im.m 
m.m 
1m.m 

a.coo 
m.uo 

·913.110 

ua.m 
m.m 

m1 

ltH.511 

UOI 
1m.m 

1''5.lll 

I.Ill 
mun 
m.IOO 
m.aaa 

o.aaa 
D.100 

m.m 
m.m 
im.m 
m.m 
m2.m 

o.m 
m.110 

·m.m 

na.m 
m.m 

1m 

ltu.511 

I.Ill 
UU.5ll 

mun 

UH 
mun 
m.aaa 
US.DOD 

o.aao 
o.aao 

m.m 
m.m 

ltll.5ll 
m.m 
im.m 

0.000 
m.ua 

·m.m 

m.m 
1563.091 

2111 

IHUll 

I.Ill 
ltu.531 

22n.m 

lit.Ill 
mun 

71.000 
m.ooa 

0.000 
I.DOU 

·lU.5U 
m.m 
muJO 
m.m 
ma.m 

l.000 
1m.ao 

·tm.ua 

·'9.50 
utl.511 

2111 

lHUll 

..... 
UU.511 

mun 

uao 
mun 

JUDI 
m.ooo 

o.oao 
I.ODO 

m.m 
m.m 

1911.530 
m.tll 

1m.m 
0.000 

m.ua 
-m.ua 
uo.m 

2121.005 

2112 

mt.m 

... .. 
mull 

mun 

I.IOI 
mun 

1.ooa 
uoa 
UGO 
a.ooo 

uo.m 
muu 

mc.m 
110.m 

1m.m 
a.oao 

m.110 
·m.m 

UG.157 
mun ---------· ______________ .. ----.- .. ··-----------------------------·-..--·--·-·--------- -·---------··---. --------

agritool/,mlia ••• uptelller It 
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._ Ca ah flow table•. production it 

teu ••••••••• llOl 2111 

!Ital cul itflot • • UH.5JI lHC.Sll 

filucial nmrcn • I.Ill I.IOI 
Salu, ut of tu .• lHC.Sll UU.5ll 

!otal CW OltflOI •• llll.lll mun 
lotal metl .... I.IOI UDD 
Opmti11 costl • • • mun lllUll 
C~st of fiauce • . • I.DOG o.aoa 
llFIJlllt ..... I.HO I.ODO 
1QUlte tu ... 0.080 I.GOD 

.11hiduu paid ... 0.000 1.100 

Supl11 i Micit I . m.m na.m 
Cualated cu• baluce 1m.m mun 

lafl;11. lml .... 1m.m 1tU.5JI 
D'ltfl111. lml • • • • JID.'33 m.m 
S1rplu i deficit I . im.m im.m 
11flo1. fmip ... 0.000 l.000 
DttflDI. foreip • • • m.uo m.m 
Sarplu I deficit I . -m.uo -m.m 
let mlflOI .•••• m.m m.m 
Culllatd aet casbflc1 Jm.m ms.m 

193 

CCIPll l.1 -

1111 u 

2115 

UH.5JD 

I.tit 
mun 

mun 

I.Ill 
llll.lll 

o.m 
D.000 
I.DOD 
1.100 

UG.157 
1m.m 

1m.m 
l&O.m 

im.m 
I.DOG 

m.ua 
-m.m 

uo.m 
ms.m 

____ ,._-- ... 

..... 
..,;i:; --:-~-- ·•• . : .... .. ---~· - ':' 

":-"':·-~-:-:,;.- "~ ,.--~~!' ~-"\~ :· ... ·--....::.--.,.. .... -.....v~ ;; 111\ 
:,...- ... ~ ~-.i : ., . 

r111ailitr St14J lrua. DIDO. liwa -

-------------------·-- .. ·-----------------------------------------·-----------------------·----
agritool/1011li1 --- septeaber I! 
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-------------------- CCllPil 2.1 - reuililitJ ltHJ l:ucl. BIDO. Yim• -

Caahflow Diacouatiag: 

,, lcdtJ ,.1. 111111 ltt ... fl11: 
ltt trllllt nl11 •• • • • • • • . • ••• • -WUI It 21.H t 
Iamul hte ef latm IDUll •• Ut t 

•I let llrtl fl?IU ltt cul ntua: 
let Jmtlt nlu •••••••••••••• -1229.JJ at 21.11' 
Iatmal late •f letm IDWI • • 1.2' t 

cl Iatmal hte of lltm • tetal iuutaat: 
let pr1111t lllae •••••• ••• • •••• -1155.JJ at 21.H t 
Iatmal late of letm I m I •• 12.H t 

let lortl • ltlitJ "1• flU nlUftl 

1tritoel/1culi1 - HpteUer H 
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-------------------- cmru u - rtasuiliq StHJ lrua. DIDO. tima -

••t Ince1ae Stateaent ii IHI u 

fm ••.•••••••••.•••• 

Total nles, iad. ala tu ...•. 
lieu: 11riult cuts. iacl. alu tu. 

tm ule uqta • • • • • • • • • • • 
II hf tttal alts • • • . • • . . . 

IHI 

m.112 
m.m 
219.ffJ 
J5.112 

.. -rui .. lt mu. iacl. itprecilti• llUll ----
GpmtiRll •rtia • • • • • • • • • • -J5.Jll 
&a • •f iota! 11111 • • • • • • • • • -t.m 

"lt of fiauce .......... . 

Sro11 1rofit • • • • • • • • • • • • • 
lllaucu •••••••••••••• 
!IJUle profit • • • • • • • • • • • • 
Tu ••••••••••••••••• 

•t tnfit •••••......... 

lititub 1114 • • • • • • • • • • • • 
la4istrihtt4 profit • • • • • • • • • 
lccualatet u4istriatet 1rofit • • • 

Srou ffDfit. • of total 11111 • • • • 
let 1rofit, • of total salu •••• 
101. let profit. • of tt1itr ••••• 
IOI, let pr~fit+iltemt. ~ of ilmt. 

lH.IDI 

·U5.Jl7 ..... 
-m.Jo7 ..... 
-m.101 

l.000 
-m.m 
-C25.Jll 

·5UIO 
·SUH 
-l2.m 
-1.m 

--------~--·-----

lff2 

muu 
ltl.llt 

m.m 
JUIJ 

JlUH 

m.m 
UJC 

Jtl.llO 

-m.m 
I.Ill 

-m.m 
I.HI 

-m.m 
I.OH 

-m.m 
-711.HI 

-21.m 
-u.m 
-21.m 

).lit 

lff) 

1555.52& 
nu:a 
551.lU 
J5.U2 

JIUll 

m.1u 
lUll 

151.111 

-m.m 
I.HI 

-m.m 
I.HI 

-m.m 

I.IOI 
-111.m 
-111.m 

·U'2 
;.m 
-1.m 
UlC 

lffC 

lHUJI 
uu.m 
Hl.tJJ 
n.112 

JlUll 

Jll.Jl2 
n.m 

JU.Ill 

71.Jl2 
l.IH 

11.m ..... 
11.m 

I.HO 
11.m 

-lU.'51 

uu 
UH 
5.Hl 

11.m 

lff5 

mc.sn 
mun 

m.m 
)5.112 

llUll 

JIJ.m 
n.m 

m.111 
111.m ..... 
110.m 

I.Ill 

111.m 
I.Ill 

110.m 
-6lU1' 

s.m 
5.m 
a.m 

11.m 
qrltool/soulia - aeptelber It 
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0011 u - reuuilitJ ltl4J lrad. llIIO. fima -

••t Ineoae Stateaeat ia IHI u 

Im ••••••••••••••••• UH 1''1 1"1 Ifft Ziii 

fotal lllU. ild. IUU tu . . • • . lHUJI lHUJI lHUll mt.n1 mt.m 
I.us: miult .:01t1. ilcl. 11lu tu. 12U.1t1 uu.m uu.m mun 1m.m 

1utu11 urfit ........... Hl.lll Hl .lll "1.lll m.m m.m 
ls ' Df total lalU ......... 15.112 35.112 35.112 15.112 J5.112 

la-nriule costs. ild. hpmiatia 251.Hl m.m 251.Hl 2s1.m HUil 

Dptmiaal ur1il • • • • • • • • • • m.m Ut.m m.m m.m 55t.m 
•- 4 of total 11lu ......... 22.151 22.151 22.151 2U51 21.501 

Cltt 1f fiauct ........... 2JUll 1'5.111 l5Ull 111.HI ll.IGO 

Cr:ss pr~fi t • • • • • . • • • • • • • 211.ll2 m.m i11.m 121.m m.m 
111..ucu •••••••••••••• I.Ill UH I.IOI I.IOI 1.100 
fuUl• profit • . • • • • • • • • • • 211.m m.m 211.ll2 m .m m.m 
Tu ................. I.Ill I.COO UDO UGI ..... ----
:rrt JRfit • • • • • • • • • • • . . • 211.m m.m 211.m m .m m.m 

lbi4114s pail • • • • • • • • • • • • UH ..... UH UGO UOI 
hdiltrihte4 profit • • • • • • • • • 210.m m.m 211.m m.m m.m 
lccmlau4 u4istribtte4 profit ••• -t2Ull -m.m 111.m m.m m.m 
Cr111 profit, ' of btal sales •••• 11.111 12.m 1U21 16.lll 2t.m 
ltt profit, 'of total 11111 •••• 11.111 12.122 1U21 Ii.Ill 2t.m 
IOI. let profit. ' of equitf • . . • • 1'.1'1 u.m n.m J§_tfO lUU 
:01. ltt profit+iatemt. ' 1f ianst. u.m u.m u.m U.57l u.m -----

191itool/1ouli1 ••• 11pt1U.r It 
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-------------------- ClllPll 2.1 - PtuuililJ StH} lrucl, llDO. tillll -

••t Incoae Stateaent ii Hit u 

Im ••••••••••••••••• 

Total 11111. ilcl. 11111 tu •..•• 
"91: miule cosu. iacl. 11111 tu. 

Yuia~l• uqh • • • • • • • • • • • 
la hf total 11111 • • • • • • • • • 

.. -nriul1 coats. iad. tttrecilti• 

a,tnti••l a...U • • • . • • • • • • 
la ' of total 11111 • • • • • • • • • 

't of fhuce ••••••••••• 

Cross pnfit ••••.•••••••• 
111 ... cu ••.••...•••.•• 
Tuul1 tr~fit • • • • • • • • •••• 
!a .•............... 

let ffOfit ••••••••.•••.• 

lirimu ,.u ...•........ 
b4istrintd pnfit • • • • • •••• 
lccmlatta uaiauiMtH troflt ••• 

Cross profit, ' of total 11111 • • • • 
let pr:fit, • of total 11111 • • •• 

IOI, It~ profit. ' of 141ftJ ••••• 
IOI, let profit+iltmst. ' of htt1t. 

2111 

ltU.531 
UH.m 

m.m 
JS.112 

211.151 

m.512 
25.211 

Jt.111 

m.512 
I.HO 

m.512 
I.IOI 

m.512 

I.IOI 
m.m 

U,7.m 

23.275 
23.275 
Jt.m 
12.311 

2112 

IHUJI 
UH.m 

HUJJ 
J5.112 

211.151 

m.512 
25.211 

I.Ill 

m.m 
I.Ito 

m.m 
1.100 

m.m 

I.ODO 
m.5u 

1m.m 

25.m 
25.m 
37.115 
12.311 

2111 

IHUJI 
UH.ltl 

m.m 
JS.112 

211.151 

Hl.512 
25.211 

I.Ill 

m.m 
I.HI 

m.m ..... 
m.512 

I.Ill 
m.m 

2351.717 

25.211 
n.m 
n.m 
12.371 

2IN 

IHU]I 
!2H.1t1 

6t1.m 
J5.112 

216.151 

m.512 
25.211 

I.Ill 

m.512 
I.Ill 

m.512 
I.Ill 

m.m 
I.Ill 

m.m 
21U.3H 

25.211 
25.211 
31.m 
12.371 

2115 

lHUll 
12C6.ltl 

m.m 
J5.112 

216.UI 

Hl.5H 
25.211 

e.aaa 

m.5H 
I.HI 

m.5H 
l.IH 

m.sac 
I.HI 

HUH 
must 

25.211 
25.211 
31.715 
12.311 

•1titool/1ouli1 -- npttlNr It 
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-------------------emu u - r111ailitJ StHJ lrua. DIDO. tim• -

Projected Balance Sbeeta. Production ii llff u 

1111' •••••••••••••• 

!Ital Ulttl •••••••••• 

fiut auetl, ut •f tef?Ki•ti• 
ClutnCtiOI ii f?Olflll • • • • 
CUtllt UAU ••••••••• 
Cell, llaat • • • • • • • • • • • 
cm ..,,1u. fiauce nailule • 
l.ol1 curiH tomr• • • • • • • "" ............. . 

•.al liUilitiH ••• , , ••• 

lclitJ C1Fital ••••••••• 
l111n11. retailed trofit .•.• 
Pro!it • • • . • • • • • • • •• 
&.oat ad adiu tera .. lit • . • • 
Ctmat liuilities • • • • • • • 
lut omtraft. fuuce nt1ir1d. 

Total tut .......... . 

l(litJ, ' of lialliliti11 

lHl 

35'1.HI 

n22.112 
I.HI 

211.JH 
11.m 
I.Ill 
I.Ill 

125.llt 

UOl.OOI 
I.Ill 
l.llO 

mo.ooo 
n.m 

m.no 

JUUH 

JUU 

1ff2 

J11U21 

HlUll ..... 
Jl5.ltl 
15.IJt 
I.Ill 

125.311 
2n.m 

J11U21 

m1.m 
I.Ill 
I.Ill 

ms.m 
u.m 
m.m 

2t05.tl0 

J5.m 

1m 

Jm.m 
mt.122 ..... 
CH.TH 
11.1&5 
I.HI 

111.IH 
m.m 

1m.m 

Ult.Ill 
I.Ill 
I.ODO 

m1.110 
ll.JlD 
m.m 

21".m 
J5.m 

1'H 

J521.JJ' 

mun 
UH 

ltl.511 
JJ.155 
I.Ill 

111.21J 
I.Ill 

3521.JJ' 

UOl.IDI 
I.Ill 

71.JJ2 
ms.m 
m.m 
m.m 

2m.m 

J6.m 

19'5 

mun 
un.m 

I.Ill 
ltl.511 
2J.155 
I.Ill 

m.m 
I.Ill 

mun 

m1.m 
1.500 

m.m 
mo.oaa 
m.m 
m.m 

mun 
to.no 

11ritool/1oulia - Httlllltr It 

---·--- COIPJI 2.1 - P111fllilftJ Sta4J lruc• ntDO, lieu• -

Projected Balance Sbeeta. Procluetion ii 1111 u 

r •••••••.•••.•. 

Total u11t1 • • • • • • • • • • 

riu4 1111u. 11t of "'rtciati• 
COtstractio1 ia tr111r111 • • • • 
Ctrrut asnu • • • • • • • • • 
Call. talk ••••••••••• 
Cl•• nrtl11. fi11m anilule • 
Loss carrin fonar• •••••• 
Lo11 •••••••••••••• 

Toul lialliliti•• • • • • • • • • 

... itJ CQitll ••••••••• 
lemm. retaiaea profit •••• 
Profit • • • • • • • • • • • • • 
r.oa1 114 11at11 tm dtllt • • • • 
Cmnt liabilities ••••.•• 
lut "•draft, fiauce re•aire4. 

Total ••lit ••••••••••• 

lqaitJ. ' of li1btlitt11 •••• 

im 

im.m 

mun 
I.IOI 

HUil 
n.m 
I.Ill 

m.m ..... 
2m.m 

sm 
25DUU 

15'1.J22 
I.OH 

ttl.Ml 
21.m 
I.Ill 

m.211 
I.Ill 

mun 

sm 
2211.m 

ms.m 
I.IOI 

HI.Sil 
2J.m 
m.m 
m.m 

I.Ill 

2211.tU 
······--· ---- ---

1311.llO 
I.OH 

210.m 
m.m 
m.m 
m.m 

ms.HO 
u.m 

lJll.IDI ..... 
m.m 
llUOO 
m.m 
1U2l 

m.m 
51.lll 

llOl.000 
I.ODO 

211.m 
515.000 
m.m 

1.100 

m.m 
51.lll 

mt 

2m.m 

lllt.11J ..... 
HI.Sil 
21.m 

m.m 
I.IOI 
I.lot 

2m.m 

llOl.100 
m.m 
m.m 
m.m 
m.m 

1.100 

m.m 
H.m 

2110 

251U51 

1112.t&t 
m.m 
Ul.501 
21.155 
m.m ..... 

I.IOI 

251U51 

lJOl.000 
m.m 
m.m 
1'5.100 
m.m 

0.000 

m.m 

si.m 
-----····················-··················-···--·-·····-· .. 4!"•••······--------·--------·-················-~ ···'···' '····''· ........... . 

' 

' 
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------------------- Clllfll U - reuuiliq Stt4J lrua, llIIO. tima -

Projected Balance Sbeeta, Productionu lHlu 

Im .............. 2111 2112 211J 2IH 2115 

fatal mets ....••..•. m2.m mun J155.Jtl &2&6.111 muu 

futt HSIU, Ht of uprteiati• Hlc.172 mun UH.J22 m1.cn Wl.51C 
Coastnctica u prllfu• • • • • ..... l.IH I.Ht l.IH I.Ht 
Clrrat -ti ......... Hl.511 Hl.511 Hl.511 Hl.511 m.m 
Cul. hit ••••.•....• 23.155 Jl.155 23.155 JJ.155 23.155 
Cid mplu. fiauet milult • 575.115 mun mun 2151.115 JHUJ2 
liDSI carrit4 form• • • • • • • I.at I.HI I.Ill I.Ill I.Ill 
Loll .............. I.Ill I.Ill I.IOI I.Ill I.Ill 

Total liuili tits • • • • • • • • 2112.m 3253.115 ms.m mun llll.50 

"'itf capital . . ••••••• llll.111 llll.HO 1311.000 UOl.tOI 1301.llO 
lllene1, mailtd pr~fit •••• '15.ltl ll6U2l llSt.205 ma.m 2112.lH 
Profit ••••••••••••• t52.512 m.m m.su m.m m.m '°'' ud 11diu ttra dot • • • • ..... uoo l.llO UGO UDO 
curnt li .. ilitit1 • • • • • • • llUlt m.m m.m m.m m.m 
1111 ntrdraft, fiauce rte1irt4. I.IOI I.Ill ..... I.IOI o.m 

Total tot •.••••.•... m.m m.m HJ.ill llUll m.m 

"'ilf, • of liuilitit1 .... 16.tll n.m JUU 11.m 21.156 

•tritool/aoulia - 11pttlbtr H 
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CGIPll 2.1 - reuailitr Sta4J lrud. llDO. lieu• -

!ltd ~ 1t Mjute4 lubt Prim ii llOt 11 
klllllic lldfsil iad"i•t ia4irKt effects 

filucid ,mot taltu factlr 14jutl4 Jrllllt "1111 
It U at 11.11' It 21.11' It U ct II.It' at 21.ff' 

!ot1l culfln: 
11t ceslfl• •••••• 51JJ.tl 122.tl -Ult.JI 1.11 5195.tJ 157.JI -111.J• 

Mt il4inct tfftctl • • ............ . ........... ............ . ........... JtJ.H m.n IU5 
uul cul ilfl• ... 2Sl5UI 111n.'1 5111.U I.II 21H1.5J 1m.u C51Ul 
htal c ... Dltfl• • • • 21216.11 1H5UI H&1.t2 1.11 ,. mu.11 1215.JJ 5C1UI 

tml ....... lltl.JJ 2l1U5 lllJ.12 I.II I.II I.II I.II 

t•n of fu41: 
... ~ fl• of fUu ... -1511.JI JJ5.5J 111UI 1.11 -15&1.JI m.sJ 1119.il 

( 

UUl fub. ilfln •• Jl5Ul llOZ.ll Jlll.11 1.11 mu1 lllJ.JI Jlll.11 
1t1itf ....... UH.II Ult.II llll.11 1.11 Ult.II Ult.II mt.II 
nhidit1, lfUll •• I.II I.II I.II I.II .... I.II 1.10 
low l omdnft •• l05Ut 1'01.ll 1111.11 1.11 2151.'1 ltll.ll 1m.11 

uul fU41, ntflow • • 1m.11 mu1 mu• 1.10 mu1 2m.11 tm.u 
iatmst ...... Jiit.JO 11S5.IJ mt.II 1.11 211!.ll 1m.u muc 
repapeat •••••• l05Ul 1010.71 m.11 1.11 Jl5Ul 1110.71 m.co 
titidtlb •imib1ttd .... .... I.to I.ID I.It I.II 1.10 

llt flOI, fortip fob 1.00 n.oo 3'.71 1.10 I.II U.IO lt.7C 

foreip fUb, ilfln . 11.lD 51.0I CJ.10 1.11 11.10 51.11 0.10 
ef!ftJ ....... 1.10 fl.II I.DO 0.00 D.00 I.II D.00 
1usi4i11. 1r11t1 • • 1.10 0.11 I.It I.II .... 1.00 I.OD 
1lal l onrdraft • • It.ti 51.11 U.11 1.1" 11.~. 51.DI Cl.ti 

&ottip hds. ntflot . 11.10 lUI l.H 1.10 11.10 16.01 l.H 
• 4hideads 4iltrmtat 1.10 I.II I.to I.II 1.10 I.II I.GO 

Mt 11nic1 .... 11.11 15.11 l.H 1.00 11.11 1'.H l.H 
iatmst pai4 . I.II 1.H I.II I.II I.II 1.10 I.II 
lou repapeat • It.II tu• J.H l.11 11.11 lU& Ui 

ecDIOlic rate of rettn l,r1U1.1•f11tl lJ.51 ' 
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amn u - Peuuility Stt•J lracl, RIDO. lim1 -

tlbl cmnm at lljutet llcUlte latn ii 1111 u . lcaoaic balysia iadt4ia1 iaUmt effects .. 
trtliaiauily .. jutet n factor .. jutet trnut nl111 

at U at 11.11' It JI.It' It U at 11.11 ' at 21.H' 

t D t I 1 cmnn: 
•t cull!• •••••• 51!5.U 157.JI -Ill.JC us '122.11 1111.U -A1.'5 

1tt iltirtct effects • • m.11 171.11 IU5 1.11 lt2.H m.11 IU5 
tatal cul ilflll ... 21111.52 m2.u mc.11 l.CI 2'1".52 m1u1 HIJ.1' 
Utal cul fttfl11 • • • mcc.11 1215.23 5111.11 1.35 ,. 1'155.11 116H.3C 1111.1, 

CUii ....... I.II I.II l.H l.H I.II I.II •.H 
fl• of fu41: 
Ill flae Df fu4s ... -ma.21 ll5.53 lllUI 1.ll ,. -1511.21 352.JJ 11'5.51 

• •. .al fads. ilfles • • mu1 3202.ll 3111.11 l.JZ ,. llll.15 3225.52 ll91.C1 
ttlitJ ....... llGl.H m1.11 llOl.11 1.11 Ull.11 Ult.II lltl.ID 
11~sidi11. 1rut1 •• uo I.II 1.00 I.ti I.II I.II I.II 
low I nedraft • • mu1 1'11.ll 1711.11 1.12 ,. 2115.15 mc.52 17tl.C1 

total fuds, DltflDI •• cm.11 28".11 muc 1.ll ,. Ul5.25 2m.11 1'02.91 
iattrut ...... mt.21 1m.u muc 1.11 ZICUI 1156.ll U2UC 
replfRlt •••••. 215Ul 1111. 71 m.11 l.ll ,. 20IU5 1111.1' 51).16 
dhiduds 4istriblted I.ID uo I.DI I.II .... .... . ... 

aet flae. foreip fuds I.ID 12.10 lt.lC 1.CD l.IO 51.11 sue 
foreip bads. iafln . 11.10 51.0C Cl.CO 1.CD 113.51 ll.2i '°·" tCtitr ....... uo l.IO .... I.II uo I.DI .... 

11llsidies. 1mts •. I.ID D.H .... .... O.ot .... 1.10 
lous I nerdraft • • 11.lD SI.IC Cl.CO 1.CI lll.5) 11.26 H.1' 

foreip fuds. ntflo1 • 11.10 1U& U6 1.CI lll.51 22.Ci 5.12 
Ufi41ds distrilllted .... .... I.II 1.10 1.10 I.II .... 
4ellt senice .... 11.11 lUC )." I.CO 11l.5l 22.&6 5.12 

iltemt paid . I.DO I.II I.II 1.10 1.10 .... 1.10 
lou repapeat • 11.10 lUC J." l.CO lll.53 22.Ci 5.12 

maDlic rate of reun lpreli1.14j11t1 ll.51 ' 
tc•DaiC rate of retua l1eoa11.pricul 16.51 ' 




