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I. Summary and Recommendations 

A. Recommendations 

1. 	 The total cost of the project is $800, 000 equivalent. It is 

$565, 000 of these costsrecommended that AID contribute 

through dollar grants to the Government of Pakistan, 

Appropriate Technology Development Organization. A 

Project Agreement will be signed in fiscal 	year 1976 

000. Additional obligations will be madeobligating $175, 

in the transitional quarter and fiscal years 1977 and 1978.
 

These obligations are scheduled for $150, 000, $150, 000 and
 

$90, 000 respectively.
 

2. 	 This project is designed so that U.S. dollars will finance 
and local costs.contract costs, including foreign exchange 

A Special Letter of Credit is the mechanism that will be 

used to disburse funds for local costs. 

In line with the local cost financing approach, a waiver of3. 
servicesU. 	 S. source restrictions on the procurement of 

so that the costs of locally procured servicesis requested 

may be financed by this grant. For complete justification,
 

see Section IV-C-4.
 

4. One major phase of the project is a world-wide search 

for 	appropriate technology. If the most appropriate equipment 
a waiver of U.S.is available only outside of the U.S., then 

source restrictions on the procurement of commodities will 

Total procurement of commodities is notbe requir'ed. 
000 and procurement from anyoneexpected to exceed $35, 

000. Therefore the Missionsource will be less than $25, 


Director will exercise his discretionary powers to waive
 

the U.S. source restrictions on procurement of commodities.
 

B. Description of Project 

1. Project Activities 

This project seeks to identify, develop, produce and ultimately 
a suitabledisseminate 	(on a pilot project basis) appropriate technology of 
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scale and sophistication for use in farm and villages level processing

of sugar cane, oilseeds and rice bran. The project is based the
on 

premise that elements of appropriate technology exist elsewhere 
in
 
the world, can be identified 
and brought to Pakistan where modifications 
and adaptations can be undertaken as required to permit local fabrication 
and commercially viable operation in the village environment. 

The project will be carried out in four carefully structured
 
overLpping phases. Because the project 
intends to test and demonstrate 
the feasibility of developing improved appropriate technology, a set of
 
special evaluations 
is planned which will permit timely assessments of
 
the feasibility of achieving the project objectives. These evaluations
 
are scheduled to coincide with the completion of each study and/or 
a
 
discrete set of functional activities. Thus the information will be in
 
hand required for decisions on: (a) whether to proceed with the project

implementation; and (b) specifics of revisions to make project plans
 
as new information is developed.
 

During Phase I, analysis of secondary and f ield su r vey
data will be carried out to establish economic and engineering parameters 
of equipment to be developed in the course of the project. This research 
will also provide preliminary guidance regarding the technical and 
economic feasibility of developing improved appropriate food processing 
technology and will indicate specificatis and standards required, and 
economic criteria which must be met. The first part of Phase II, search 
of the technical literature will commence simultaneously with Phase I 
research. An evaluation will be held in March 1977 to identify the most 
promising candidate technology applying Phase I economic and 
engineering criteria. In Phase II, project personnel will then visit 
couiltries where the candidate technology is located. Based upon on-site 
inspection the most promising technology will be procured; equipment, 
drawings, operating manuals and other technical literature will be
 
shipped to Pakistan.
 

Phase III activities will commence with testing the imported 
equipment and food processing techniques acquired in Phase II. Based 
upon the results of these tests, an evaluation will be held (August, 1977)
and final selection of prototype equipment and processing techniques 
will be made. Modifications in design, materials and processing 
techniques will be made, as necessary, to permit the adopted technology 
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to be fabricated locally and operated efficiently in the village environment 
for which it is intended. Phase III prototype development will terminate 
when project performance criteria establaihdin Phase I are met. Four 
models of each prototype will be fabricated for Phase IV demonstration 
purposes. At the end of Phase III an evaluation will be held (May, 1978) 
to finalize details of the industrial extension strategy. Industrial extension 
entity (s) will be identified and responsibilities defined, 

Induoti.ial extension activities will be carried out during Phase IV 
(pilot project production and marketing of improved technology). Workshops 
and manufacturers exhibiting interest in,and potential for undertaking, 
construction of the improved food processing equipment will be selected, 
They will be provided with assistance in first fabricating and then marketing 
the improved equipment, The industrial extension agent will also work 
with food processorginstructin3 them in the proper and maintenanceuse 
of the equipment. Credit will be made available as necessary to facilitate 
food processors' access to the new techndogy. Phase IV will conclude with 
a market study designed to assess the acceptability of the new technology 
to the target population. Drawing upon the results of Phase I and IV 
research, a choice of technology study will be developed which will provide 
the Government with policy guidance on appropriateness of small, 
intermediate, and large scale food processing technology, given Pakistan's 
resource endowment. An end of r roject evaluation in December 1979 
will identify constraints inhibiting widespread adoption of the improved 
food processing technology and make recommendations for post project 
actions required to relax these constraints. 

2. Project Implementation Responsibilities 

Project Implementation will be carried out by a contractor; 
sub-contractors will be employed as necessary. A combination of 
Pakistani and American firms is likely to be necessary to successfully 
carry out the diverse and sophisticated activities envisioned. A prime 
contractor will assume full responsibility for all phases of project 
implementation. The Appropriate Technology Development Crganization 
will guide and monitor project implementation. Quarterly reports 
prepared by -TD. evaluating the performance of the contractor (s) 
will be submitted to USJPID to facilitate Mission monitoring of 
Project Implementation. A Joint Government of Pakistan - A.I. D. 
Project Implementation and Evaluation Committee will be established to 
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conduct the special evaluations described above. Annual evaluations
 
will also be held to assess the overall performance of the contractor (s)
 
and identify problems in monitoring project implementation.
 

3. Proect Linkages 

A. I. D. will provide dollar financing for all contract services (local 
and ,merican) and commodities procured for this project. The Government 
of Pakistan will finance all preject management costs incurred bVi the 
Appropriate Technology Development Crganization and Phase IV industrial 
extension costs. It will also prcvide credit to innovating food processors. 

These inputs will produce the following outputs: Phase I studies and 
reports; Phase L. world search reports and selected equipment and technical 
literature; Phase III improved a-odels and report; and in Phase IV equipment 
fabricators will have developed the capability to produce and market 
improved food processing equipl--ent, innovating food processors will 
have procured and tried improved equipment and the Government will 
have important policy guidance regarding the kind of technology to 
promote and a strategy for prc::Toting wide scale use of appropriate 
food processinin, technology. 

Achieve,-ent of th prcject purpose will flow from these outputs. 
Feasible n-methods fcr improving small scale sugar cane, oilseed and rice 
bran processing will have been identified, developed, and tested and the 
potential for commercialization c. improved technology will have been 
demonstrated. 

Ultirriately the prcject purpose will contribute tc the goal of the 
project if important assumptions hold true. The project goal is to "increase 
employment, raise incomes of small farmers and village food processors 
and increase the supply of village produced sugar and edible oil". 
Assumptions critical to the realization of this goal are that incentives 
will be sufficient tc induce food processors to invest in the new technology, 
that the improved technology will not be labor displacing and that the 
food processing population will have access to sufficient resources to 
procure the new technology. 
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4. End of Project Status 

The successful execution of this project will result in between 

50 and 200 units of imvproved cane processing equipment, between 50 and 

100 oilseed processing units and 8 rice bran processing units having been 
tried by the target population and proved acceptable. A strategy for 
widespread production and dissemination of the improved food processing 
technology will exist. 

C. Summary Findings 

1. Technical Feasibility Summary 

A review of the .,vailablo literature suggests that considerable 
research has been done or is in progress on small scale sugar cane 
processing. Several premising technical alternatives exist for improving 
juice extraction rates. There is also considerable potential for reducing 
losses and/or producing a purer sugar product by employing improved 
sugar refining techniques. Increases in sugar recovery rates of between 
20 and 30 percent appear to be feasible. 

Relatively little relevant research was identified on modern 
small scale cilseed processing technology. The feasibility of developing 
an improved kohlu or a substitute, an improved expeiler and/or small 
scale solvent extraction units will be carefully assessed in Phases I 
and II. 

The technology for recovering edible oil from rice bran has been 
developed for fairly large scale processing units. The feasibility of 
developing small scale rice bran stabilization units or small scale, 
economical rice bran oil extraction units will be explored in the 
covtrse of prcjec,; implementation. 

2. Financial Analysis Summary 

Budget estin:ates for this project are based on the assumption 
that Pakistani institutions can and must play a significant role in project 
implementation. Work executed in Pakistan by Pakistanis will cost a 
fraction of what it would cost to have the satme assignments carried out 
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by foreigners. Due to the nature of the project (demonstrating the 
feasibility of developing improved appropriate food processing technology) 
precise estimates of the arciount of time and the precise mix of services 
required to execute each phase of project implementation cannot be 
estimated with great certainty. This consideration is reflected in the 
decision to execute this project on a cost plus fixed fee contract basis. 
Detailed estiraates of the cost of all inputs have been made and are 
reflected in the tables included in Section III-B, 'Financial Analysis 
and Plan". The actual cost of project implementation will be determined 
by : 

1. 	 The terms of the contract negotiated with the prime 
contractor selected through a request for proposal 
procedure.
 

2, 	 Decisions made during the course of project implementation. 
A series of evaluations are scheduled throughout the course 
of project implementation to decide on details of subsequent 
steps. 

It is not envisioned that this project will impose any recurrent 
budget requirements on the Government of Pakistan. 

3. 	 Economic Analysis Summary 

Due to the feasibility nature of this project, a rigorous economic 
analysis is not possible at this time. Project implementation plans call 
for field survey research and secondary data analysis which will provide 
the project with sound economic guidance. 

It is possible to estimate the magnitude of the benefits that the 
project might ultimately generate. i. 20 to 30 percent increase in sugar 
recovery rates from village level units would produce 300, 000 to 
450, 000 tons of crude sugar worth between Rs. 400 and 1, Q00 million 
at today's prices. To the extent that sugar prices do not decline, 
small farmer-producers in Punjab and NWFP are likely to be the 
primary benefactors. (Ten rupees = one dollar) 
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It may be possible to recover an estimated 10, 500 to 18, 000 

tons of edible oil from oilseeds with improved appropriate technology. 

This gain would be worth $4, 200, 000 to $7, 200, 000 dollars in foreign 

exchange savings due to rcd-a-ed edible cil import.g. 

If appropriate technolor/ r Lan be developed to recover edible 

oil frcm rice bran, upto 30, 000 tons of rice bran oil could be produced 

worth $12, 000, 000 in foreign exchange savings. 

The speed with which these benefits are obtained will depend 

on the relative costs and efficiencies of old and new machines. If 
highly favorable as we expect these would come quickly. Otherwise 

largely as present machines are worn out. 

D. Project Issues (raised in AID/W PRP Review) 

Concern was experessed ever the technical feasibility of this 

project during the AID/W review of the project paper. Due to this 
concern an extensive review of the literature was made and a detailed 
summary cf the technical feasibility of this project appears in 
Section II-1A, "Technical Feasibility". 

Concern for the economic feasibility of the project was also 
assessed. Definitive econon.,ic analysis is not possible at this stage 
due to the feasibility nature of the project. However the economic 
analysis in Section III-D dces demonstrate that this project is economically 
attractive given the magnitude cf potential benefits and their likely 
distribution. 

Some of the important assumFtions relating project purpose 
to goal were questioned. The concern about credit is being dealt with 
under the project inputs. The industrial extension strategy described 
in Section IV-i-, should allay cccicern about manufacturers responding 

tc the demand fcr improved prc:,cessing units; the project explicity 
recognizes the possibility of developing both small and intermediate 
scale technology if the latter proves more feasible. The industrial 

extensicn activities in Phase IVwill have to be molded accordingly. 
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We share AID/W's concern for the importance of selecting an 
capable of discharging theinstitutional home for the project that is 

important responsibilities of project mar:agement. The Appropriate 

Technology Development Organization (ATDO) has been selected by 

the Government of Pakistan to assume responsibility for this project. 
conditionsIn consultation with ftTDO it hac been decided to establish as 

precedent to disbursal of project funds the following requirements 

A. 	 Adequate profession-al staff be recruited and assigned 

solely to this project. 

B. 	 Procedures for the disbursement of funds to the implementing 

entity (contractor) be established which will facilitate the 

tirn-ely disbursement of project funds. We believe that when 

these conditions are met IATDC will be fully capable of 

effectively discharging its project management 

respo nsibilities. 

Tbe final issue relates to the adequacy of incentives for food 

processors tc invest in improved appropriate food processing technology. 

This year the Government took the unusual step of prohibiting large sugar 

mills from procuring and reprocessing gur into white crystalline sugar. 

As mills have regularly engaFed in this practice in the past, this 

regulation has had the effect cf significantly reducing the demand for 

gur in many markets and thereby depressing the farm gate price of 

gur accordingly. In view of the ir'portant policy issue at stake, (i.e. what 

is the appropriate scale of technology for Pakistan, judged by economic 

criteria? ), explicit provision has bee, made for economic studies that 

will provide the Government with better information on the economic 

implications of supporting small, intermediate or large scale food 

processing technology. This project seeks to provide the Government 

with a true choice among distinctly different technologies by developing 

improved sn.all and perhaps intermediate technology. 
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II. Description of the Project 

A. Background 

Traditicnal technology iswidely employed in Pakistan in small 
3cale processing of sugar cane and oilseeds. Approximately 70 percent 
of the sugar cane and 20 percent of the rape and mustard seed produced 
in Pakistan are processed at f.frm and village level. The small scale 
equipment used generally has very low pressure capability, and is 
old and poorly operated. As a result sucrose and oil extraction rates 
achieved by these small prccessors are much lower than those possible 
with large scale, modern plants. The small mills employ more labor 
per unit cf output and per unit o'f capital than large modern plants. The 
final prcductsthough less refined, are widely accepted and, because of 
the low price, widely consumed by the lowest income families in the 
villages where they are produced. While centralizing processing in 
large mnoderti 1plants anight thecotically increase sugar and oil 
availability, itwuulci involve almcst insurmountable practical problems
 
and major expenditures for assembly and transportation f the raw 
materials and redistribution of finished prcducts,as well as a large 
investment innew plants. Further, itwould substantially reduce 
employment in the villages and reumove from village consumers a
 
supply of low cost food. Beth social and economic goals clearly indicate 
the desirability of efforts planned under the project to improve farm
 
and village processinp rather than invest heavily inlarge modern plants.
 

r,.Iproxinately 1. 5 million acres of sugar cane are grown in 
Pakistan but less than 25/o of it is processed in large scale modern 
mills. iA small amount of thu cane is used unprocessed for food and 
feed. Hlowever, about 70'/ of the total crop, (15-16 million tons per 
year) isprocessed in very small farm and village presses. Animal 
powered presses,usually having three rollers,are used infarm and 
vill-age operations to extract the jui':e from cane. A single-pan 
evaporator, fired with dried cane stalk waste (bagasse), is employed 
to produce an unrefined or partially refined sugar product (gur or 
shakker). Village cane crushers visited ina 1975 survey had extraction 
rates between £7 and 74 percent of the total sucrose content of the cane, 
as compared with modern sugar mills operating in Pakistan which range 
fronm 88 to 95% sucrose extraction rates. Itis estimated that large 
mills generally extract 30-40% more sucrose from the cane than is 
obtained by the average farm and village operatirn. 
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sucrose it contains,Most of the bagasse, along with the residual 
Cnly amountis burned to evaporate the cane juice. a very small is fed 

The amount of sucrose lost due to inefficiency in smallto animals. 
scale farm and village level extraction is estimated to be at least 

tons MT per year, with a current300, 000 tens and more likely 450, 000 
1, 000 million (wholesale marketmarket value of Rs. 400 and Rs. 

50 tc Rs. 85 per rnaund) (I maund = 
prices are currently averaging Ps. 

82.28 lbs.). 

Mcst of the sugar cane in Pakistan is grown on sc-nall and medium 
produced on farms ofsize farnis. Eighty percent of all sugar cane is 

loss than 25 acres and 50% is grown on farma of less than 12.5 acres. 
also areFarm and village level cane processin2 operations generally 

their ownvery small. Typically, cane processors own and operate 

encu ,,h sugar for the family's requirementequipment. Tiiey produce 
and market any surplus,thus supl:!ementing the family's cash income. 

There are soene larger village level operations where cane is bought 

and the output sr-id. In some cases, custom processing of cane is 

very limited field observationsdone for scmall farmers. Data from 

suggest that farn-ers producing for farm and village level processing 

have smaller acreage than those producing for delivery to large mills. 

to be the most important oilseedsRape nd nustard seed appear 

processed at the village level. P.-oducticn and processing patterns 

for the brassicas are somewhat different than those for cane. About 

one third of the 1.3 million acr:es of these oilseed crops planted each 

year are on farms below 12.5 acres, cne third on farms of 12.5 to 25 

of 25-50 acres. .However,acres and meost of the remainder on farms 

rather than farm level.
traditional processing is do,ne at a village, 


over the course of
Typically the village oil pressnman (teli) operates 

the year, processing oilseeds as villagers come to have oil pressed 

for home consumption. A crude wooden press (kohlu) or a somewhat 

improved steel model is used to extract the oil. 

c, ;he rape and mustard seed processedThe exact percenta,,e 
A recent study estimated that approximatelyin the village is unknown. 

50, 060 tons cat of a total of 250-300, 000 tons of rape and mustard seed 

produced each year is processed in crude, village level presses. The 

balance o[ the crop is processed in low pressure (Lahore) expellers. 
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The Lahore expellers operate in both market cowns and larger cities. 
These expellers comprise a more modern sector of the brassica oil 
extraction industry, and are caiable of extracting to a 6 or 7 p,rcent 
residual oil cn cake. The traditional kohlu generally is estimated to 

extract to 9 to 16% residual oil in rape and mustard seed cake. 

Data ca the disposition of cake from village kohlus and low 

pressure expellers are not available. However, we do know that 

part of the cake is used for livestock feed and part of it goes to solvent 

plants where the residual oil is extracted and used for industrial 

purposes. By the time the cake roaches the large mills for reprocessing, 

the free-fatty-acid content has increased to the level where the oil 
no longer is suitable for edible products. Animal nutritionists in 

Pakistan consider the extra oil in the cake as it comes from the kohlu 

to be of zero or even a negative value when fed to most livestock. 

Because reliable figures are not available on the amount of oilseed 

processed by village level presses or the extraction rates of the 

equipment used, it is not possible to estimate accurately the savings 

of edible oil that might be possible from improved technology. 

These unrefined oil and sugar products produced in village 

mills are readily accepted in rural areas and are considered nutritionally 

equal to the refined products. The crude sugar contains the molasses 
and hence has a higher invert sugar content than refined sugar. It also 

has some minerals and protein which would be lost if it were processed 

into crystal sugar. 

Small scale farm and village sugar and oilseed mills enjoy some 

advantages wnich permit them to compete with large mills, despite 

low extraction rates and generally lower product prices. Their assembly, 

transportation, handling and distribution costs are very low. The raw 

materials are grown arid most of the finished products consumed within 

a very short distance of the mill. Labor costs are low because the 

family and hired labor used generally would otherwise be underemployed. 

Another advantage the small sugar mills enjoy is the relatively short 
time between cutting of the cane and processing. The large mills often 
receive cane which has been cut -:vural days to two weeks earlier, 

with resulting heavy sucrose inversion. In contrast, small farm and 



village mills usually pr. cess the cane the same day it is cut, well 
before inve rsion becomes a przc!-len-. Further, to the extent that 
the farmer processes his own cane or has it custom processed, he 
has a direct incentive to produce cane with a higher sucrose content -
an incentive lacking in large planJt proTcessing where, by law, the 
grower is iaid sclely on the basis c( the weight of the cane. 

Sulpplies of crude sugar and unrefined vegetable oil are
 
inadequate t rf-eet denmand. 
 These products often are not available
 
or are available only at highly infl.ed prices and the poorest segments
 
of society suffer.
 

YAbout 3.7 rnillic-n acres of rice are grown in Pakistan producing 
some 4.0 cmillicn tons of paddy. . ssuming that the paddy yields 7 percent 
bran, Z80, 000 tcns of bran are produced containing 6 tc lZ percent oil. 
The crop is prccecsed in some 2, 000 rice mills located throughout 
Punjab and Sind. In converting -paddy tc polished rice, the bran is 
removed. Presently this bran is largely wasted although it contains 
substantial quantities of edible cil. Rice bran oil is not recovered 
because riills dr', not have facilities for treating the bran immediately 
after it is rerncved froa- the rice. It is essential to either extract the 
oil or stabilize the bran within 24 hours of the time of r illing due to 
the rapid action of an active enzyne in the bran which converts oil 
to free-fatty-acids and renders the product unfit for human consumption. 

7 he installed rice husking capacity in 1973-74 was 1084 tons 
per hour, two hundred and c:ne sheller mills have a combined capacity 
of 190. 7 tons per hour and 178S huller mills have a combined capacity of 
844 tons per hour. The sheller ,.ills generally have a much larger 
capacity and produce a higher quality bran. Relative to the sheller mills, 
the husker mill. are sm-caller, iproduce a bran product which includes 
considerable amcunts of cther parts cf the seed, is coarser in te 'ire 
and the cil and protin content are lower. Given these characteristics 
of the rice processing industry -- trmany small mills, widely scattered 
and most cf which produce low quality bran -- the project will seek 
tc determine the feasibility of processing rice bran and producing 
an edible oil prcduct and develop suitable sn-.all scale equipment 
for that purpose. 
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B. Detailed Project Description 

Preliminary analysis indicates that 

extraction rates might be achiev
a substantial increase in the 

sugar anded in small scaleaverage 
oilseed mills by application of the most modern technology available 

to improve equipment design and operations. Research in progress on 

developing small scale rice bran stabilization technology suggests that 

it may be feasible to develop an important new source of edible oil. 

of the large sugar losses that result from the widespreadBecause 
crushers, the Governmentuse of the physically inefficient traditional cane 

is pursuing a policy supportive of large scale industrial processing 

of cane. This project seeks to present the Government with a more 

attractive alternative -- the development of small-scale equipment 

and processing techniques capable 3f producing a quantum increase 

in the quantity and quality of sugar produced. The target is an average 

sucrose from village millsextraction ratc of 80% to 90% of the available 

employing the new technology -- an increase of 20 to 30% in the amount 

of crude sugar produced per ton of cane. 

Through imp-oved small scale technology, the project similarly 

seeks to increase the extraction rates on rape and mustard seed from 

the present 9 to 16% residual oil in the cake, without changing the locale 

Given the low current extraction rates associated withof processing. 
of oil extractedvillage presses (kohlus), an increase of 20% in amount 

feasible with improved equipment and operation.appears 

The project also 	seeks to demonstrate the feasibility of recovering 

of rice bran oil from bran that presently goessignificant quantities 
totally unprocessed. The bran itself is largely discarded as waste, 

although some is used as feed. Appropriate technology that is capable of 

extracting the oil immediately afterstabilizing the rice bran or 


husking could produce 30, 000 tons of edible oil annually.
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The stated goal of this project is to increase employment, 

raise incomes of small farmers and village food processors and 

increase the supply of village produced sugar and edible oil. 

The project will involve four phases with specific points at 

which formal evaluaticns will be m-.ade and decisions taken affecting 

subsequent activities. Thei c phases are : 

I. Evaluation of the potential for improvement in 
extraction rates and conditions which the improved 

technology must meet. 

II. 	 World-wide search for improved techndogy 

III. 	 Redesign, testing and refinement of candidate technology 

for the different situations encountered in Pakistan. 

IV. 	 A fairly large industrial extension effort to develop the 

capability of fabricator's to produce and market the 

improved technology, and preparation of a strategy for 

widespread dissemination of this technology beyond 
the life of this project. 

AID will assist Pakistan in this effort through a dollar grant 

of $565, 000 to help finance costs of carrying out the various activities. 

An initial grant obligation of $175, 000 will be made in FY 1976. Additional 

grant obligations of $150, 000 in the transitional quarter, $150, 000 in FY77 

and $90, 000 in FY1978 will be naade. The AID funds will be used to finance 

costs of 	a prime contractor, who will be responsible for the execution 

of the project. The prime contractor may sub-contract as necessary 

some elements of the project to other firms. The funds may also be 

used to finance these sub-contractor costs. 

A carefully phased series of activities, with critical evaluations 
and decision points have been established to maximize the likelihood of 

discovering, testing and obtaining acceptance of significantly improved' 

technology. This will set the stage for achievement of the primary goal. 

The principal steps of project implementation in each phase are outlined 

in the Project Implementation Plan (Section IV-C.). For full details 

of project scheduling see Annex C. 
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Field survey research and secondary data analysis will be 

carried out during Phase I to determine the technical and economic 
feasibilit4y of developing improved food processing technology appropriate 
for Pak-istan's resource endcwnent. Studies undertaken will include : 

1. 	 V_;ic r o analysis of the economics of village level 

sugar processing and edible oil extraction by kohlus 
and low pressure expellers. 

2. 	 General socio-econcmic analysis to identify potential 
constraints tc adoption of new food processing technology. 

3. 	 Engineering study of evaluating the performance of 
present day villaije processing equipment. 

4. 	 Evaluation of capabilities of present day food processing 
equipment manufacturers. 

The products of Phase I research will include : 

1. 	 Report based on the above analysis assessing the 
feasibility of identifying and developing improved food 
prccessing technology of a suitable scale and sophistication 
for village-level operation. An evaluation will be conducted 
at the end of Phase I to determine the advisability of 
proceeding on with project implementation. 

2. A set of engineering and economic parameters will be 

established which will serve as criteria to guide Phase II 
identification of appropriate technology. 

3. A set of base line data will be in hand which will identify 
the project's target population and permit follow-on research 
required to evaluate the impact of the project. 
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4. 	 An assessment of manufacturing capabilities that shall 
facilitate definition of Phase IV implementation strategy 
including : 

A. 	 Identification of candidate firms for fabricating 
prototype equipment. 

B. 	 Determinaticn of entity (s) best suited to undertake 
Phase IV industrial extension responsibilities. 

The Project is based on the promise that appropriate technology 
can be identified sonewhere in the world. Poase I activities are planned 
to carry out this search. 41 systernatic search of the literature will 
ccmmence sim-rultaneously with the start of Phase I research. The 
search will include a review of patent literature, contacting organizations 
promoting appropriate technology,and the utilization of technical 
inforrmation retrieval services. Applying the criteria developed in Phase I 
research, the technical literature will be screened and candidate technology 
identified. Then selected countries will be visited and the candidate 
technology will be inspected, evaluatedand,where appropriate, procured 
and shipped to Pakistan. Complenentary technical literature, designs 
and relat--d materias will alsc be procured and sent to Pakistan. 

The products of Phase II activities will include : 

1. 	 Prototype equipment selected, procured and shil:ped 
to Pakistan. 

2. 	 Blue prints, opeiators' manuals, manufacturers' 
specification and other technical literature procured and 
brought to Pakistan. 

Phase III activities are designed to test and modify imported 
prototype equipment and alternative food processing technologies such 
that all equipment and materials can be produced in Pakistan and 
the improved, adopted technology can be utilized in the village 
environment. Phase III will be initiated as soon as prototype equipment 
and necessary technical literature arrives in Pakistan. With guidance 
provided by the technical literature, equipment and processing techniques 
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shall be carefully tested to determine performrance standards. Then, 

I criteria to guide research, the imported technologyapplying Phase 
shall be adapted as required to meet the project's performance and 

population targets. A reiterative process of testing, adaptation, adoption, 

etc., shiall be carried cn until ir.proved, appropriate technology has 

been developed. 

Based on Phase I evaluation of the capabilities of food processing 

equipment manufacturers and the type of equipment and processing 

a report will be prepared recommendingtechnology developed in Phase III, 
to be pursued in Phase IV. Responsibilitiesthe industrial extension strategy 

of implementing entities will also be identified. 

'he products of Phase III activit-es include 

1. 	 Improved prototype equipment designed, developed 

and tested.
 

2. 	 Improved food processing techniques developed and
 

tested.
 

3. 	 Equipment drawings, operators' manuals for prototype 

equipment, and food processing instructions and 

description of irrqproved processing procedures 

printed.
 

4. 	 Phase III rupert submitted specifying performance 

standards of protctype equipment and estimating the 

production costs of custom and commercially produced 

equipment. 

5. 	 A Phase IV industrial extension strategy defined. 

Idustrial extension activities will be carried out during 

Phase IV (pilot project production marketing of improved technology). 

Manufacturers exhibiting interest in and potential for undertaking 

construction of the improved food processing equipment will be selected. 

They will be provided with assistance in first fabricating, testing, making 

minor refinements and then marketing the improved equipment. The 
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industrial extensicn agent will :iso work with food processors training 
them in the proper use and nmaintenance of the equipment. Credit will 
be made available as necessary tc fiaicilitate fc-od processorsl access 
to the now technology. Phase IV will conclude with .. mcarket study 
designied tc assess the acccptd.hility rf the new technology tc, the target 
population. Drawing- uon the results cf Phase I and IV research, a 
cho'ice cf techLn, l:gy study will be develcped which will provide the 
Gcvernment wits yolicy ,;uidance en apprcpriateness -f small, 
internmediatc, and laroc scale frcd i-rccessing technolgy given 
Pakist--'s resource cnchwncn. _'i,a end of project evaluation in 
Deceber, 1979 will identify c, ritraints inhibiting; widespread adoption 
of the r c-eveK f W crccess in ' technale'y and make recocimendations 
for picst yrojct actir-ns required to rcla these cc)nstrai-ts. 

The pr oducts cf Phase IV activities will include : 

1. 	 Demonstrated capabilitics of selected manufacturers 
tc fabricated inmr ved equil'ent. 

2. 	 - target r, 50 t(, Z0 su.:ar cane processors, 50 to 100 
rilseed processors and 8 rice mills have purchased and 
tried imprrved cjuipment. 

3. 	 End of project req- i-t which includes 

A. 	 Evaluation .f suitability cf iniproved equipment to 
operat in f, cd processors' environment. 

B. 	 Project ap risal and choice ci technology study. 

C. 	 A strato!r , ;or achieving coenirrcial production 
and wide sc le adoption cf im-prcvud technology 
by f Tc,rprocesscrs. 

The anjcr inputs reciuiv:'1 to Icducc the outputs listed above 
(in the lo [ical f.-arnewcrk) incluiQ : 

1. 	 Ecllar financin!, icr all centract services and commodities 
tc be procured for this i'roject. This is expected to include 
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an estimated 29 man months of foreign expertise and 

$35, 000 dollars worth of foreign prototype equipment. 

2. 	 Lccal financing provided by the Government of Pakistan 

for ATDO to carry out project management; items to 

be procured include salaries and allowances of professional 

and support staff, vehicles, POL and other transportation 

items, office rent and cffice facilities including utilities, 

furniture, office equipment. 

3. 	 Credit for innovating food processors. 

4. 	 Government cf Pakistan financing for Phase TV 

industrial extension activities including salary and 

allowances of staff, travelling allowances and office 

facilities. 

have been made about the linkagesA set of important assumpTtions 
between project inj-uts, outputs, purpose and goal. 

Input 	to Output Assumptions: 

It is assumed that a capable contracting entity willing to accept 

responsibility fcr all phases of project implementation can be identified. 

Some combination of Pakistani and American expertise is likely to be 

necessary to successfully execute the entire project. 

Output to Purpose Assumptions: 

A crucial assumption is that it is feasible to develop improved 

sugar cane, oilseed and rice bran processing technology appropriate 

to Pakistan's resource endowment. This will depend partially upon 

Phase I research -- it is assumea that *o prohibitive socio-economic 

constraints will be identified. It is also assumed that suitable elements 

of appropriate technology exist somewhere in the world, can be 

identified, combined and adapted to operate efficiently in the 

Pakistani village environment. 
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Purpose to Goal Assumptions : 

The most crucial assumption is that sufficient incentives will 

exist for food processors to adopt the new technology. Price policy 

the project goal to be achieved, it isis especially critical. For 

assumed that public price policy will not actively seek to depress 

including rice bran oil is,
gur prices. Price policy for edible oil, 

of course, also crucial, (Project outputs will include data to help 

on a more informed basis.)
the Government make these policy choices 

been made are that the improved technology
Other assumptions that have 

will not be labor displacing and that it can be priced within the range 

of the target population. 



- 21 -

III. 	 Project Analyses 

A. 	 Technical Feasibility (A more detailed discussion of technical 

feasibility can be found at Annex. B). 

1. 	 Sugarcane Processing Technology 

The 	most prevalent village sugarcane extraction technology is 

the three-roller crusher (or mill). Typically bullock powered, it 

has a crushing capacity variously estimated at 150-500 pounds of 

per hour and it is capable of extracting up to 70% of the total 

sucrose from cane. Once the juice is extracted it is placed in an 
is driven off and then various 

cane 

evaporator where most of the water 

refining procedures are carried out depending on the final product 

desired: gur - a dark brown largely unrefined sugar product; shakker 

a light brown powdery product; and desi (local) sugar - a semi-white 

crystalline product. Technical alternatives for improving these 

processes include :
 

a. 	improve nent of the traditional 3 roller crusher 

b. 	 expeller extraction 

c. 	pre-shredding
 
d. 	 pithing 
e. 	 diffusion extraction 
f. 	imbibition
 

g. 	 improved refining 

2, 	Cilseed Processing 

The tracitional village kohlu consists of a wooden mortar in which 

around the station in mortar. Thea long wooJen pestle and driven 
the critical parts withtraditional kohlu has been improved by shrodding 

steel; by constructing the entire kohlu from steel; and by making the 

.nortar rotary. Low pressure ("Lahore'-) expellers represent an 
widely applied in
intermediate oilseed processing technology that is 

Pakistan. Opportunities for improved extraction technology include 

a. 	 the condition and characteristics of the oil bearing
 

material (treating the oilseeds in advance of the oil
 

extraction process).
 

b. 	 pressure (in the expeller process). 



c. time 
d. solubility of oil and permeability of oil bearing 

material (in the solven' extraction process). 

3. 	 RiceBran Processi.__ 

Rice bran is not currentiy processed for oil in Pakistan, Technical 

alternatives for procei,3iag include : 

a. 	 equipment to procens the bran immediately after milling. 
b. 	 stabilizing the rice bran by the d .activating the enzyme which 

converts the oil to iree fa:tty acid., thus allowing the rice bran 

to be transported to centrally located plants for processing. 

4. 	 A topiateness of Techno1.-y 

The intent of this project is to identify, develop, produce and 

ultimately disseminate technology appropriate to Pakistan's resource 

endowment. Phase IV aacysiz will address the question of choice of 

technology among the ater.,atives of . 

a. 	 Village-level or sml. scale processing technology. 

b. 	 Intermediate processing technology. 
c. 	 Large scale, industrial processing technology. 

5. 	 Suitability of Tecinoloy for Local Manufacturing 

It is the explicit intention of this project to develop improved food 

processing equiprncnt that cai )e fab.ricated and assembled in Pakistan. 

Project selection criteria wild guide the ification, selection and 

development of inmroved food processing equipment to conforr to 

these objectives. Given the diversity of shills and capabilities of metal 

fabricating workshcp:, and large scale manufacturers, it is anticipated 

that project objectives of l(,cal fabricatioL can be fully satisfied. Most 

if not all matcrials that "vi).i be req,.)ired to fabricate the improved 
equipment developed during sh'n ,vreprojeci almost certainly readily 

available in Pakistan, E-:plicit provision for exceptions to rule will 

have to be carceuli.y considcred and resolved in the course of project 
implementation. 
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6 ,Environmental Assessment 

Under this project the Governrnent of Pakistan will identify,
develop, produce and ultimately disseminate ci a pilot basis appropriate
technologies for processing sugarcane, oilseeds and rice bran, of a

suitable scale and sophistication for operation in villages. 
 At the endof the project, only a relatively few prototype units of each type will havebeen built and tested. Thus the environmental effects of the project
itself will be limited. 

The present environmental situation in these industries inPakistan is that primitive processing practices and consumption of the
products at the local level produce few adverse environmental effects

and have some environmental advantages over processing in large

commercial units. 

The 25 large mills, which process about 5, 000, 000 tons of cane
 per year, obtain their canc from a radius of 15 to 20 miles and -ore,
largely by truck. The final product also must be transported relativelylonger distances to consumers. This trucking activity produces a certain 
amount of air and noise pollution. In contrast the 15 million tons of cane per year that are now processed at the farn and village level are mostly
transported by head loads or animals for short distances to the processing
sites. Similarly, decenLralized processing of oilseeds involves much less
transportation both in raw naterial collection and in distribution of the
 
oil and cake.
 

The waste problenms are severe when themuch less sugarcane,oilseeds and bran are processed at the village or farm level. Bagasse

ob tamined as a by-product of cane processing at the farm or village is 
 usedin the immediate area. Wi,ost of it is burned as fuel to evaporate the cane
juice; the rest is used for animal feed or is spread on land to improve thecondition of the soil. Some of the large mills are powered by bagasse butothers depend on gas or oil. In most cascc large mills have an excess of
bagasse which accumulates in large quantities in slowly-decorposing piles.

Similarly some 
rice bran from the mills is currently processed or fed toanimals, but most of it also accumulates at the mills and creates wastedisposal problems. 

By undcrtaking this study, the Government has made a decision,
in principle at least, to promnote the widespread use of the small scale 
new technologies that this project will develop. Since the most appropriate
technologies have not yet been selected, it not possible to predict at thistime what their environmental effects will be; but these effects willdefinitely be among the factors to be considered in the evaluation of theseveral possible systesn bufore a final selection is made. It is expected,however, that tcchnologics will be available that will have few or no adverse
environmental effects. Any minor environmental problems that develepwill be dispersed among thousands of sniall units and will have no significant
cumulative effects. 
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Because of the relatively lovver extraction rates where processing 
of sugar and oilseed is carried out at the farm or village level, the 
Government has been actively pursuing a policy of centralization of 
processing in large-8cale, capital-intensive units. Development of 
substantially more efficient small-scale proccssing equipment will 
make it technically and economically feasible and politically acceptable 
to reverse this trend. On the other hand, the alternative of not develop
ing appropriate small-scale technologies will accelerate the tendency 
to concentrate the processing in large-scale capital-intensive units, 
thus aggravating the air, noise and waste disposal problems mentioned 
above. 



B. Social i!,nalysis 

1. 	 Ge,.er al Scial i-inalysis 

Due ic che tarput iopuiaion and the nature of the food processing 
acti ,itius u.:on which this ijccjcuscs, social feasibility issues may 
be :f sccial ir yert in this -,rcjcct. Consequently Phase I research 

plans include c:q licit prcvisici: *, :'c sccio-oconcnic analysis intended 
tc: 

a) 	 Describe and analyze the social milieu in which 
villape foed ,r, cessin. activities ,-ccur. 

b) 	 Identify constrain Ls, inclue.ing s,.cial factors, that may 

litnit the tar ,et p"o"ulatirv' access to or acceptance 
of inncvatic-ns thzt.- .-nay be developed in the course 
(of p r rjc ct impil ... tatin 

in this ro;i.ard the frllv variables will bear special 
attention : 

1. 	 The so:cial status o. villa.gu food processors, especially 
in rhe case of the ins-i:uticnalized role of the village 
cil presstmnan, "celi". 

2. 	 The land tenure status of farmers who are processors 
(as is irredcrnhnt:]y the case with sugar cane processors). 

3. 	 Labor fcrcu 'ticilacio, rates by casual and permanent 
labor, dihffrenti.-d by age and sex. 

4. 	 Fanily labrr force participaticn rates differentiated 
by age and sux. 

5. 	 Rie.-nuneratio>n avrarlFetments between food processors 
and clients, with sp:.ecial attention tc: the existance 
and imilicati.ns -, tra.diticnal exchange ("seyp") 
relations hips. 

http:imilicati.ns
http:villa.gu
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6. 	 Subsistence characteristics of home or village food 
processing activities that tnay insulate food processors 
from market incentives. 

7. 	 Ownership cf food iprecessing equipment and decision 
making 1p.owers rc, arding investment, operation, 
maintenance, and fees charged for food procc:r,ing 
services. 

Z. 	 Populaticn Impact 

The detO L., raj. hic impact -,f the Village Level Food Processing 
project per se will be negligible because it is conceived as a research 
and demonstration activity. Very few individuals will be directly affected 
by the project itself. Hence, the normal demographic outcomes of such 
aspects of develcpment as increased incomes, better nutrition, lower 
mortality, and irnproved status of women will not arise directly within 
the life time of this project. 

However, in the longer run, and to the extent that this project 
leads tc, the ultimate goals which are articulated -- increased farm 
and processor incomes and imiproved nut.-ition in the rural areas of 
Pakistan -- it is possible to conclude that the project is consistent 
with the goal of reducing the pc-pulation growth rate of Lhe country. 

Increased farm and pr:cesscr incomes may, over 1 number of 
years, lced to some decline in rural fertility. The relationship between 
income and fertility is not very .vell understood in any society, and 
is practically unresearched in Pakistan. However, from research 
carried out elsewhere, it appears that fertility tends tc respond in 
a curvilinear manner tc changes in income. At the lowest levels 
of income, fertility tends tc rise somewhat as income rises. However, 
beyond the base subsistence level, additional increases in income 
tend tc bc associated with declining fertility. Therefore, to the extent 
that the search for improved technlocgies anticipated by this project 
leads tc Lh, widespread adoption of technological innovation in village 
level fcocd 1:recessing in Pakistan, and to the extent that the successful 
adoption cf such technclogies leads to the anticipated increase in the 



incomes cf pr essors and fartr.ners, fertility should experience 
some decline.

'irnilarly, to- t'ho cxtent this project 1seads to increased
 
availabiliy cf crude sugar and edible oil in 
 the rural areas, and 
to the extent that this increased availability leads to improvements 
in the nutritional and health status of the rural population, the lon,-. 
run effect of the prjecct should be declining fertility. However, sho-run 
declines in nicrtality that would result from increased availability/these 
fcods will result in a sli!'htly elevated rate of pc pulation growth during 
the first few years after suc! availability became manifest, followed 
by a lonjer f'ur decline in fertility caused by the declines in 
mortality. 

.Asa general conclusion it can be said that this project will
 
not have 
any significant prcnatalist effects and may have significant
 
second-order antinatalist effects.
 

1/ Thi zmcst recent and n.st ccnprehensive examination cf the relation
ship between income and fortility inPakistan is M. Ali Khan and Ismail 
Sirageldin, .ati on, Incr,nooe and Fertility in Pakistan, " unpublished paper,
the Johns Hclekins University (Departrrnent of Population Studies), Baltimore: 
1975 (nhine-). Their findings tend tc confirn-, the generalizations posited here. 
For a br~oer review of onthe general literature income and fertility,
 
see William- P. 
 McGreevey an(- Nancy Birdsall, "The Policy i.elevance of 
Recent 0:cial X;esearch on Fertility, " Occasional Monograph Series, No.2,
Interdisci-:linary Communications Prog'ram, The Smithscnian Institution 
(Wachingtcn, D. C., 1974). 
2 / The relationship between rrortality, especially infant and child 
mortality, and 'ertilify has not been firmly established as being casual. 
However, there is considerable evidence whicb suggests a strong associa
ticn between ti-eae variables -- perhaps a casual relationship. 5 he most 
recent evidence o-n this point in Pakistan, which supports the contention 
articulated here, is the doctoral dissertation of Dr. Yibdul Razzaque 
Rukanuddin ron infant mortality and fertility, Johns Hopkins University,
Department -,f Populatier Studies (Baltimore, Md.), 1975 (Unpublished). 
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3. Role of Women 

This project is aimed -c improving incomes and employment 

opportunities for low income rural people as a group and at expanding 

supplies of lcw cost sugar and edible oil products which are particularly 

important in the diets of low income rural people. Although it is expected 

that female roles will be greater with the small scale than the large 

scale processing alternatives, the project does not lend itself to, design 

to especially enhan e the roles of women as decision makers and 

laborers. The project will deal mainly with processing and indirectly 

affects harvesting: and productic,,. Women tend to participate somewhat 

more in harvesting than in production of crops such as sugarcane 

and oilseeds. They participate to some extent in processing of 

sugarcane where it is done at farm cr village level but very little 

where it is done on a large scale. As managers of the household and 

tenders of liverstock they participate in decisions on amounts and 

tining of farm and villafge level sugarcane processing. Also there 
should be somie incidental 'anting of nutrition benefits toward females. 

Evidence indicates that in rieral in low income rural families where 

caloric intake is substandz , females suffer more than mcles. In that 

the project is expected to increase caloric intake of low income families, 

it can be expected to benefit fct-ales marginally more than males. 

Mere information on roles of different groups will be generated during 

the first phase cf this project. This will help to determine possibilities 
for enhanceinent of women roles during implementation of subsequent 
phases.
 

C. Economic Analysis 

It is the purpose cf Phase I of this project to establish a data 

base frorn which the economic feasibility of potential innovations in 

village level food prccessing technology can be assessed (Sce -. nnex D, 

for descrir.ticn of 1.:rject inkplementation). Field research and 
secondary data analysis will be carried out that allows a market study 

of fo(od products and tf~air by-products as well as a cost analysis 
of the existin, methods of production. The latter analysis will place 
particular emphasis on labor utilization patterns and socio-economic 

characteristics of food processors at the village level. Value added, 
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rates of return will be calculated forbenefit-ccst ratics and internal 
the existing sLaation. This analysis will then form a base against 

which to judge potential innovations resulting from a world wide 

search for a-ppropriate technc logy. It will also provide the base 

line data and analyses against which the end ,f project evaluation 

will be made, 

P=ssessrfient of this sector to date indicates that the direction 

of income gains and potential increases in output are more than adequate 

for this projcct tc qualify for USMID financing. 

1. Ec<nor-ics cf Sui-ar Prcduction 

Data from an informal survey of 10 crude sugar processing 

units conducted by JSAID in 1975 indicated that most of the farnm- and 

village level c.-ills are very s_,-:all in bnms of output and very labor 
not substantiated byintensive relative to the modern mills. Although 

adequate data there appears to be an inverse correlation between 

the scale of processin,! units and the size rf holdings of growers, i.e. 

more small cane growers procss thei r crop on their farm or in 

their village than do' large cane -,-rowers. Therefore, innovations 

in this sector which allow villa-e producers to comnpete more 

effectively with the modern sector should tend to favor a more 

equitable dibtribution cf inccm:e and increase rural employment. 

data also indicates the primary beneficiaries ofMicro-econ-mic 
since , as indicated above, smallthese innovations will be small farmrers 

farmers process a higher percentagje of their cane at hoe-e than do large 

farmers. The table below shows that most of the sugarcane cropis 

produced on small and medium farms. 
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Percentage c f N4a ional Sufar Cane Crop 

Grown by Different Size Farm C-eratcrs 

Size of Farm % of Pakistan's Total
 

(Acrcs) Cane Crop Acreage
 

0-5 15%
 

5-12.5 33%
 

12.5-25 31/0
 

25 and ever 21%
 

icurce: 1960 Census c-f iigriculture
 

iwhn indicatio'n of the imn,crtance cf project benefits tc smaller 

farmers can be seen fromr the ollowing table. It shcws that the smallest 

sugar catio growers devote the highest percentage of their crop acreage 

The percentage (f- cropped acreage coenn:itted to sugarcanetc sugarcane. 
cane growers is an inve,-se function of the size of holding.production by 

Rclative In portancc of Sugjar Cane Production 

,.o rife--e t Sie Farmers 

Size of i'arm % Cane Grcwers' Cropped Acreare 

Dcvotcd to Sugar Cane
 

0-1 52%
 

1-2.5 L8%,
 

Z.5-5 1-71
 

5-7.5 12%
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7.5-12.5 9% 

12.5-25 7% 

Z5-50 6% 

50-150 5% 

150 and cvcr 3% 

Source: 1960 Census of Agriculture 

Rough comparisons cf the capital and labor requirements between 

modern mills and village level crude sugar technology currently employed 

in Pakistan arc given in the Tuchno-Economic Feasibility Report on 

Mini-Plants in Pakistan produced by Intermediate Technology Services 

Ltd., for the Government cf Pakistan. The study estimates that village 

level gur plants are relativuly labor intensive requiring 100 times the 

labor input i'er unit cutput compared to the requirements of a modern 

mill. At the same time r-ur plants use 1/10 to 1/15 the capital per 

unit cf output required by a modern mill. As a result, the study 

concluded that tur plants appear corxipetitive at present relative 

price ratios in Pakistan. The cost of producing gur ranges from 

Rs. 1553 tc Rs. 1924 per n~etric ton in 1974 prices. This range depends 

on extraction rates and the number of days per year the plant operates. 

In comparison, the study estim-,ates the cost of producing re.ined sugar 

per ton at mnodern mills ranges from Rs. 1996 to 2440 per nietric ton 
in 1974 prices. 

In both cases the dominant cost is the sugar cane itself which is 

resi-onsiblu for 80% of total c-sts of production. Costs per unit output 

arv relatively insensitive tc. capital costs and very sensitive tc efficiency 

of extraction. Iss a result, it is conomically feasible tc introduce more 

expensivc inipr, vod extraction equipment into village level gur 

plants and reduce costs per unit output without requiring labor 

displacing innovations or econcmics of scale. 
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be~ tthe r tai1,16 , he fer arkeprice' of, gu: curren tly ranges 

twe n JRS., 1.5 0 'and 3.0 per eer ( .,5 t b 15"'cents pedr poun 
raion s hop pri'ce f 6f ined pugar Iss. prse and, thefee a 

price r es between,Rs. 17 and'9 pe r. s eer h,,,ere fore. rtail price 
r ef in ed sugar gur .wera cot aare three times ,hat,:of o ppoucr t ton,
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awn until the completion. hase I studies. 

epoductsBfr wIh 
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~different physica1 forms and~tre!,ore rnee ~different consu~ 
preferences3. I CWever if the aboyv cost.-dataaecret h 
imnplications of increased eflci ncy ar ci 3ar,." GCrrent co ss of 
produci'1 cruLde sugar "are competitive wi iherduciI on csao 

large millwihproduce reofineo& PcrysatallinLs ar. Incre asin e 
~efficiency of the village 'levet cane pocessing'technology wil prolong, 
th survival of tie-l'abor -it ns iv radi jona .,sector-'and-ate a 
t'ime advance econ mnic an obcial .d velopment jci .ht 
higher, wage'rates will be ,requir ed to ,indcluce ,a shif tobth" capital- 4 
anenie but laborsai mo'dern~niling pr-oc asses ,than lare qui e'C 

apresent. This will ensure a7 higher1evb 'o ep1 ymnad amr
 
equitable incoredsrrTonh ~ksaod ua po ucin se o
 

r oughou tt e evepme~ntpr.cess.
 

~It should be kept in M-ind t ha t 'f~e 

The magnitu.de of potential: increases :in oCutpt is very high 
~Approximatel~y 1:5 1o ai a' 3r~lon ton.a gar 
cane crop is ro&s~1nh villa~ G.i v ,n' t heagrrcor 
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Increased rutput cf the ,:a*rnitude described above is unlikely 

to effect the sector adversely. The diffusion cf innovations will be 

spread cvcr several years .sr that dcemand generated by cpulatin 

and income gainj will .asily ablso-rb the increased cutpUt envisioned. 
Assumin:- population increases (f 3 percent per year and increases 

in real inc,,:ie ( 6 percent p n year, it is clear that a 13 to 19 percent 

increase in sugar -rcducticn which could result frol-r the above 

innovatirns will be easily absr'rbed cver the period of adoption. At 

present, sufgar impqorts are bitnned and refined sugar is strictly 

rationed so. that at current "rices deniand exceeds supply. This 
ensures a high deu.and elasticity for alternative sugar products 

such as gur and shakkur as w-li as a capacity tc abscrb production 
frcmn new acri.i.ge induced by increased efficiency. 

2. Econcmics of Oil Processing 

Little; reliable informatirn exists concerning production processes, 

extraction rates, and c,-sts c.f villatie level processing for rapeseed, 
mustard sc- an: thur in r cilseeds. 

.... . and ii-ustar," scuc, are the iprincipal rilsee(ds processed 
in villag-e k-hlus which is basically a pestle and mortar extraction 
-.rrocess. It is e.stimated that 9, 00";. t-ns ,"ut c ( an average 280, 000 

ton crc - is i rccessed at thevjlLwe level. Minrer cilseed crops 
atriount tc ancther 50, 000 t(. 0, 000 tns of (ilseeds. If it is assumed 

that increas.es- in extraction rtc-es cf Z) t( 30% are feasible, 2, 000 

tc 1, 000 trns cf rape and mu stard seed :il could be produced. Similar 

gains in -i! pro -ucti,-n n. ifht be realized by processin-, the ninor 
oilseed crC.-Is with impr, v d ,cjuipment. 

It may als- be feasible tc devel-p technclgy that can improve 

extraction rates for lc'ressure Low pressure expellersw expellers. 
prccess the balance ofl the ral e and mustard seed crop cf 230, 000 tons 

per yea-. .Tyt.pically they are cpe:ated - extract oil to a level of about 8 

cr 9% residual cil on cake. hnin:rcve," technology might increase oil 

recovery by 10% to 15%. Improvetr.cnt cf this magnitude would produce 
6, 500 to 10, 000 tcns of additional oil. 

http:increas.es
http:acri.i.ge
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If feasible technchlEy can be developed to permit the extracticn 
or rice bran oil ui. tV 30, 000 tcvz .f udible Cil rni[.ht be produced as 
indicat.-dc in the tVchnic.l fe asi['ility iscussicn in flnnex B . 

TLhusc i.ctntial ;.ainL arc summar.tzed in the table belc'w 

Increaseu Cil iFr -ducticv, froti: Low Estimate Hi;h Estimate
 
(Metric Tens)
 

Rap:.e and uiustard(I-resently
 
k-,hlu pressed). 2, 000 4, 000
 

Rape and iviustarJ(presently 

pressu by lcw 1p.ressuru 
expellers) • 6,500 10,000 

Ctiher lv'incr Cilsued Crops 
(jpresuritly kchlu :ressed). 2, 000 4, 000 

Rice Bran Cil Zxtraction. 30, 000 30, co 

Tctal: 40, 500 48, 000 

During; TY 1975 Pakistan imnported 184, 000 metric tons of 
edible oils at a fcreiEI exchan',e cc st of $137.4 million. The current 
FCB irnpcrt cil :;7ice is ap: rcxiratcly $400 per metric ten. If 
tucIncIc,-y can bu develpc-,ed tc raise extraction rates for the various 
Frcducticn Irccesses cutlined al-cve, then the foreign exchani.,.e 
savings at current prices for each sub-section are as approximated 
in the table bel.-w : 

Foreign Exchange Savinis frocr: Low Estimate High Estimate 
$ $ 

Rape and Mustard (kohlu ]-ressed). 800,000 1,600,000 

Rape and Mustard (Low Pressure 
Expellers pressed) 2,600,000 4,000,000 
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Other Minor Oilseeds 
(koh.'a pressed). 800,000 1,600,000 

Rice Bran Cil Extraction 12, 000,000 12, 000,000 

Total: $ 16, ZOO, 000 $ 19,ZOO,000 

Domestic wholesale prices fcr the type of edible oils discussed 
here arc generally hi[-her than the scybeart oil price used above for 
ccmputin. forui n exchange savin{js. Therefore, the potential 
wholesale market value shculh be cqual to or slightly higher in 
magnitude than L:reip~n exchan !e savings. 

The incidence of benefits -enerated by the application of 
improvcd ap:prop;:r iate oil extracticn technology is problematic. 
It is nct clear h-w the return: ,- ;,rn'pr' ,n-.nts in extracticn ._tc 
will be divided amcnt;. the large numbers cf srnall farmers, processors 
and consum-ers. This will depend in part on the type of technology 
developed and will be subject to analysis in the course of project 
imple-nentatio. To the extent that oilseed grcwers participate 
in the benefits generated by this project we can expect the small and 
medium farn-ers in irrigated areas to be the primary benefactors. 
The 1960 Census of hgriculture shews that approximately one-third 
of the brassica oilseed production occurs on small holdings, one-third 
on medium size holdings, and one-third cn large holdings. Other 
sources indicate that roughly three-fourths of the crop is produced 
under irrigation. 
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D. Financial Analysis and Plan 

Summary Cost Estimates 

Table I shows the total estim:ated costs for the project including 
contingencies and inflation. The $323, 000 total cost for contract services 
includes $203, 000 foreign exchangc for technical assistance, international 
travel cost and per diemn for world search and $120, 000 equivalent local 
currency costs for Phase I-IV research studies, library research and 
designing, testing, fabricating prototype equipment andfcr developing 
model prototypes. AID is also financing $35, 000 in foreign exchange 
costs for importing equipment from suitable sources identified in Phase I. 

The GOP is financing the remaining local currency costs for 
industrial extension services, credit and management costs. These 
costs amount. to 29% of the total project costs thus meeting the 
requirement of FAii Section 110(a). Additional host country contributions 
will also include between Rs. 713, 000 and Rs. 3, -053, 000 arising from 
equipment procurement by innovating food processors. 

The breakdown o," the above costs is shown in Annex. T.AID 
financed costs listed in Table 1 were based on USAID's best estimates 
of current prices plus an inflazlion factor of 10% for cosr:s incurred in 
year one, 15% for yea:- two and 20% for year three. A contingency of 
$69, 000 (127;) was added to the total to allow for unforeseen expenditures, 
with mo:-t of the continency attributed to local currenc, cocts which 
reflects their greater uncertainty. 

Host country contribution shown in Table I are based on GOP 
budgetary data for operational cos,: given in Annex F. These data 
include projected increases in the budget over,- the life of the project. 
In addition, an itiflation factor of 10% wa. added to the total for portible 
salary increases for Government. employees. The contingency factor 
in the budget has been broken out and is shown in Table I. 
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Financial Plan 

The di :bi en e,' over the life of the project is shown in Table II. 

A detailed description of each of these output figures is contained in 

the Detailed Description (Section II-B) and t-nncx. F. 

Financial Arrangements: Foreign Exchange Costs 

The project will utilize standard letter of commitment/letter of 

credit procedures for foreign exchangc costs for technical services 

and comorncditiet. 

*Local Currency Costs (fixed amount reimburement with advance) 

For the $323, 000 local currency costsoncluding contingency) financed 

by AID, an advance special letter of credit will be opened for 50% of the 

estimated total costs (about $150, '00) upon assurance that the GOP has 

made provision for release of adequate rupee funds for these costs to the 
of the local currency costsimplementing agency. The remaining 50% 

will be reimbursed to the GOP by amending, the SLC when evidence has 

been presented that these total costs have been incurred by the implemen

ting agency. Any costs incqrred in excess of original estimates plus 

inflation and contingency allowance will be met by the GOP. 

Redisbursement of Grant Funds. 

1,procedure for redisbursement of grant funds from the Impl.ementing 

Agency (ATDC) to the grant beneficiaries has not yet been finalized. Such 

a procedural plan will be submitted for AID approval as a condition precedent 

to initial disbursement of grant funds. 

A waiver of U. S. source restrictions will be sought 

for these costs per section IV-C-6. 
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Financial Rate of Return/Viability 

An estimate of project benefits is contained in the Economic Analysis, 
Section III-C. 

Interina~l .ates of Rketurn will be calculated for each of the various 
techniques for developing improved food processing technology. Only
those techniques assessed as financially viable will be considered for 
further ev-luation. Details of the analysis will be worked out between 
ATDC and "he contractor during ccntract negotiation. 
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SUMMARY COST ES IMATE & FINANCIAL PLAN 
( us $000) 

Source AID Host Country Others TotalF.X.' L.C. F.X. L.C. F.X. L.C. F.X. L.C.
 

Contract Services 2-03 120 
203 1Z0 

Local costs for procurement of
 
prototypes equipment from
custom fabricators. - 138 

- 138 
2/

Commodities - (Imported equip
ment for designing, testing
 
and fabricating prot~t,,pe) 
 35 

335-
Industrial Ext. Services - - 30 - - - 30 

Credit for Innovating FoodProcesses 
 - - 40 -
Management costs 137.5  -Sub-total: 137.5Z38 258 
 - 207.5 - -Inflation 3 / Z38 4o5. 5 -
 .00 - _1.0Contingencies 4 65.0 - 6.5 -Total: - 4 71.5242 323 565 235.0 - 24 58.0 800 Grand total 

I/ FX- includes 29 MM of technical assistance and international travel costs for world search. 
Phase IL, local costs for: a) designing and testing prototype equ"ment; L) 

LC -includes studies in Phase I, library search in 
raaterialsfororoto.pe c 'pme-r.ent and developing model prototype (20 units), in Phase I1 (780, 000).2/ $ 3?, 000tn'us procurement of 4 modea of sugarcane processing units, 4 models of oilseed processing units and 2 RiceBran processing units including freight and insurance charges.
 

3, See text for calculatiorn 
 af inflation factor in AID-financed costs. 

http:fororoto.pe


- 40 -
Table II 

COSTING OF PROJECT OUTPUTS/INPUTS 
( In $000 or equivalent) 
Project Paper - Village Level Food Processing 
Project #: 391-4170 

Project Inputs Project Outputs Total#1 #2 #3 #4 
Oct. 76-April'77 Oct. 76-July'77 Aug. 77-May'78 June'78-Dec. 	'79 

AID Appropriated 

I. Phase I research studies 34(LC) 
34.02. Phase II-	 Commodities 35. 0(FX)

Phase II- Procurement library research 	 85. 0
7.0(LC)


Phase II- International travel cost for
 
world search. 
 15. 0(FX)

Phase II - Technical assistance 28. 0(FX)
3. 	 Phase III- Local costs for developing, designing 

and fabricating equipment. 64(LC)Phase III- Technical Assistance 122. 0(FX)4. Phase IV 	- Procurement of fabricated equip,.ient 186. 0 
134. 0(LC)Phase IV - Technical Assistane 
37.0(FX)Phase IV- Studies and reports 
30. (LC) 	 19L 0Sub-total: 

496.0Contingencies 8.0 1Z.. 0 24.0 50 69.o 

Other U.S. 	 5 0 
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Contd.... Table. II 

Host Country§
1. Phase I - Management Costs 

1. Phase I- Management costs 

3. Phase III- Management costs 

#1 
45.6(L. C.) 

#2 

35.5(L. C.) 

#3 

35.7 

#4 Total 
45.6 

35.5 

35.7 

4. Phase IV- Industrial ext. 

services 

Phase IV - Management costs 

Phase IV- Credit costs 

Sub-total: 

Inflation 10% 

Contingencies 

30. O(LC) 

21. 3(LC) 

40. 0(LC) 

91.3 

208.0 

21. 0 

6. 5 

235.0 

Total: 
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IV. Implementation Arrang,ements 

A. Analysis of ATDO's Administrative Arrangements 

1. Selection of Host Institution 

The Government of Pakistan, in consultation with USAID, 
has selected the Appropriate Technology Development Organization 
(ATDO) to assume overall responsibility for planning and implementing 

this project. The decision was based on the ATDO's special mandate; 

it was set up in 1974 as a new unit within the Planning Commission 
and charged with the responsibility of identifying, developing and 

promoting applicaticns of appropriate technology. In discharging 
this manc!ate the ATDO has established working relationships with 
a host cf institutions associated with one or several of the various 

stages of developing and commercializing appropriate technology. 
These affiliations include the Pakistan Council for Scientific and 
Industrial Research; Pakistan Industrial and Technical Advisor 
Centre; various Provincial Departments of Planning and Development, 
Agriculture, Forestry, and Industry; Small Industries and Handicraft 
Corporation; University Engineering Departments; Nationalized Banks; 
Chambers of Commerce and Agriculture as well as private 
entrepreneurs. Thus by virtue of its mandate and experience the 
ATDO is uniquely positioned to bring together all of the elements 
required for the successful execution of this project. ATDO will 
guide, monitor and evaluate project implementation. 

2. Implementation Resy-,onsibilities 

The Appropriate Technology Development Organization (ATDO) 
shall guide, monitor and evaluate all project implementation activities. 
A prime contractor, selected through a request for proposal procedure, 
shall assume responsibility for all project implementation activities. 
ATDO shall authorize the disbursement of project funds in instalments 
specified in the Project Agreement to the implementing authority, upon 
verifying that the prime contractor has satisfactorily fulfilled the 
terms of the agreement in terms of quality, quantity and timeliness 
of gcods produced and services rendered. ATDO shall coordinate 
its project monitoring and evaluation activities with USAID and shall 
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authorize the disbursement cf project funds upon consultation with 

USAID and witl- USAID approval according to pr.cedures set forth 

in the Project I.'greement. To facilitate the execution of these 

responsibilities ATDO will appoint a project manager whose full 

time responsibilities will be backstopping this project. He will be 

assisted by twc professionals and necessary clerical staff and 

have ready access to logistic support as required to perforn- his 

duties. .Autherizaticn and dishurse-ment procedures shall be clearly 
muststipulated in the project agreet-.ent. hTDC's present procedures 

be simplified and streamlined tr; facilitate project implenentaticn. 

The most seriCus prcblem i,.TDC has experienced to date hau been 

the apprcval for and disburser_ erit of project development funds. 

Because the requirements of adequate staffing and responsible financial 
thesemanager"ent are essential tc successful project impler entation, 

issues must be satisfactorily ro~clved prior to the disbursen-.ent of 

project funds as stipulated in the concditions precedent. 

The prine contractor shall be directly or indirectly responsible 

for all phascs cf project implenriientaticn. It shall be directly responsible 

for all activities it undertakes tc execute itself and shall be indirectly 

carried out under sub-contractingresponsible fcr any project activities 

prccedures.
 

B. .. nalyses of AID's Adrrinistrative Arrangements 

The prcject manager shall be responsible frr monitoring all 

project in--plernentation activities. The officer will work closely 

with the professional project staff in .:TDC assigned to this project. 
as its projectQuarterly pr-cress reports prepared by iiTDC part of 

manager: ent responsibilities will provide 'he USAID project manager 

with the primary project monitoring tool. Contents of the report are 

described in Section IV. C-2 below. The agricultural engineer in 

the USAID's Cffice of Agricultural Policy shall consult with the 

project manaLger cn technical issues as required. It is anticipated 

that the project manager will spend 40 percent of his time engaged 

in rmnnitoring and other project -anagement functions during the 

of the project and perhaps 20 percent of his time thereafter.first year 
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C. Implementation Plan 

The project will be implemented by the Appropriate Technology 

special unit recently establishedDevelopment Organization (ATDO) a 

with the Planning Commission with an assignment specifically of 

identifying problems and needs which might be addressed by Intermediate 

Technology and developing and promoting application of appropriate 
ATDO will requesttechnology. Using funds provided by the GOP and AID, 

and contract for services requiredproposals, select the prime contractor 

to carry out this project. It will monitor performance, arrange for 

periodic evaluation and participate along with other members of the joint 

committee in evaluation and preparation of recommendation, as 

appropriate, on redirection of the project in subseqaent phases. 

Following are the major steps 

1. Scheduling 

May 	3, 1976 Begin contracting procedures.
 

1976 Sign Project Agreement.
June 28, 

Execute contract between contractorSept. 30, 1976 
and the Government of Pakistan. 

October 4, 1976 Begin Phase I and Phase II activities. 

January 3, 1977 First periodic project evaluation/decisions. 

March 14, 1977 Mid-Phase I and Mid-Phase II evaluation/ 
decisions. 

May 23, 1977 End Phase I activities. 

May 30, 1977 Begin Phase III activities. 

August 1, 1977 End Phase II activities. 
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August Z2, 1977 Mid-Phase TII cvaluation/decisions. 

January 2, 1978 Second periodic project eviluation/ 
decisions. 

May 19, 1978 End Phase III activities. 

June 19, 1978 Begin Phase IV activities. 

January Z, 1979 Third periodic project evaluation/ 
decisions. 

Dec. 31, 1979 End of Project Evaluation/final report. 

For full details, see Annex. C, "Pioject Performance Tracking 
Network Chart" and Annex. D, "Implementation Plan". 
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For full details of the relationships and time phasing of all 

significant project activities, see J-nnex C "Project Performance 

J, life of project network and sub-networksTracking Network Chart". 

provide full details. Annexuro _ "Implementation Strategy"
 

summarizes project activities systematically from Phase I through
 

Phase IV. Evaluations are planned for all of the important project
 

milestones; see Section IV-D and Sub-network "F", Annex.C for
 

full details.
 

2. Arrangements fcr Monitoring Project Implementation 

iA project manager and two professional advisors, one engineer 

and one econcnAst will be appointed by A\TDO. Their full time duties 

will ',(, to guide and monitor project implementation activities by the 

implementing entity (s) (contractor and sub-contractors). They will 

be supported by necessary clerical staff, office facilities and logistics 

funding. All major implementaticn activities identified in the "Implemen

tation Strategy", jnnex. _ D , will be closely monitored by ATDO. 

Quarterly prc.ress reports will be prepared and submitted to USAID. 

The reports will cite activities ca,.'ried out during the quarter under 

review, ccnipare these to the schedule of activities set forth in the 

Performance Tracking! Network, assess the overall performance of 

the contractor and sub-contractors, and make recommendations to 

USAID if any remedial action is required. 

3. Logistic Support 

The prime contractor will provide all logistic support including 

housing, transportation and office facilities required to implement 

this project . In the event cf an Aimerican prime contractor, full 

responsibility for providing all necessary logistic support shall 

nevertheless rertain with the 1-rime contractor. However, this might 

be arranged through a Pakistani sub-contractor. Explicit provision 

in th2 request for t,ropcsal procedures will be made to assess 

contractors' capability to determine and provide logistic support 

essential to efficient project implementation. 
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4. Contracting Details 

All prcjcct implenmentation activities with the exception of 

some Phase IV industrial extension services and the prcvision of 

on contract. A prime contractorcredit facilities will be executed 

will be selected tlrcugh a request for proposal procedure. Important 

selection criteria which the contractor must meet include: (a) demonstrated 

areas central to the nature of the project, e.g.technical competency in 

engineering capabilities; (b) administrative capabilities to coordinate 

and integrate diverse project activities ;and (c) the ability to provide 

all services called for in the course of project implementation either 

directly cr thrcu h sub-contracting or joint venture arrangements. 

Because of the diversity cf activities and skills required, it is 

anticipated that s(me conbinaticn cf Pakistani and American 

institutions will likely be required to execute all phases of project 

implementation. Firms submittirng bids will be requested to describe 

how they will carry cut each rr-ajcr activity and which partners or 

collaboratinf; entities, if any, that they expect to work within the 

course of prtject irrplementation. 

It is anticil:ated that a cost plus fixed fee contract will be used 

amcunt in both dollars and local currencywhich will specify the maximnum 

that can be disbursed under this project. No exception to this ceiling will 

must pledge himself to deliver all goodsbe permitted and the contractor 


and services specified in the contract, irrespective cf this ceiling.
 

5. Disbursement of Funds 

Upon rcceiving evidence that all of the Conditions Precedent 

to disbursement have been satisfactorily met, fun(, will be disbursed 

throu,,h the mechanisms cf a Sipecial Letter of Credit (SLC)for local 

costs and a Letter of Cc-mmitment (L/Comm) for fcreigIn exchange 

costs. 

60. Waiver of U.S. Source Restrictions (Commodities). 

Phase 11 cf the project consists of a world wide search for 

appropriate technology. Prototypes of the most promising candidates 

for adaptation to Pakistan's needs and environment will be purchased 

and imported into. Pakistan for trial and adaptation as necessary. 



Obviously it is not possible to determine now in what country (ies) 

such commodities will be found, but if the source of prototypes 

is not the United States, then a waiver of U. S. source restrictions 

on the purchase of commodities will be required. Since commodities 

would be purchased from sources other than AID Geographic Code 

000 only if that is the best available technology, then a waiver per 
AID Handbook 15, Chapter 2A 7a(2) seems completely justified. 

Since there is no anticipation that any transaction for the procurement 
of commodities will exceed $25, 000, the Mission director is prepared 

to exercise his waiver authority (per AID Handbook 15, Chapter 2A 8d(2) 

as appropriate. In the unlikely event that a procurement transaction 

does exceed $25, 000, a request for waiver will be made to AID/W at 

the appropriate time. 

D. Evaluation Arrangements 

A set cf special and routine evalu1.t.-,-ns will be carried out in 

the course of project implementation. The Liming of these evalua-tions 
and their rela ion,:hip to other project activities are 2hown in iAnnex. C, 
"Project Pc7n~a. cu Tracking cLv7rk Chart". 

The proper execution of these evaluations are crucial tc 

responsible project management, due to the nature of the project. 

The project intends to determine the feasibility of identifying, 
developing, producing and disseminating (on a pilot project basis) 

improved appropriate food processing technology. Thus Phase I 

research activities will be undertaken to permit an analysis of the 

technical and economic feasibility of identifying and developing 
improved appropriate technology. it will define the parameters of 

present equipment and its efficiency and the technical requirements 
for alternative degrees of economic advance and for an acceptable 

benefit/cost ratios. Simultaneously a search of the literature will 

be initiated, i-.n interim Phase I report will be prepared and it will 

consider results obtained in the Phase II search of the literature. 
Based on this interim report a decision will be made whether or 
not to proceed with the worldwide search and other implementation 

steps. If the project purpose is deemed technically and economically 
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feasible, candidate technology will be selected based on the recommen

dations cf the mid-Phase II search of the literature report. These two 

special evaluations (mid-Phase I and mid-Phase II) arc scheduled to 

be held concurrently in mid-March, 1977. Phase II worldwide search 

for appropt'iate technolog:y through cn-site inspection will commence 

only if these evaluations determine that continuation o the project 
is warranted. 

The third evaluation will be a final assessment of the technical 
and econcric feasibility cf developing inmprnved food processing technology 
and will be based cn the rigorous analysis contained in the end of Phase I 

report. i~t this time an evaluation of the capabilities of currently used 
sugar cane and cilseed equipment manufacturers will be made. Specific

ations and standards for imnzrcvement will be established. This evaluation 

will guide the definition ef industrial extension strateg;y and identify 
firms with rctential fur prcducin, inproved equipment during Phase IV. 

Two sT-ecial evaluations will be carried cut in Phase III. The 

mid-phase evaluation (August, 1977) will select the prototype equipment 
and feod processing techniques which will receive priority attention. 
Candidate technclofgy will be adapted and improved as necessary for 
use and manufacture in Pakistan. The end of Phase III evaluation will 

be held in June 1978 tr determine the precise industrial extension 

stratefgy tc be pursued in Phase IV, select the industrial extension 
entity (s) and define their extension responsibilities. 

The final special evaluation will be held at the end of the 
project (Decemtber, 1979). The evaluation will assess the suitability 
of the improved technology that has been developed in the course 
cf project irrplementatinn applyinf,, efficiency and equity criteria. 
The need fo-:r further special public support to achieve these objectives 
of wide-spread adaptation of appropriate i-proved food processing 

technclogy will also be assessed. 

The purpose of each of the special evaluations is tc 

1. determine whether project implementation should 

proceed based on information and analyses to be 
generated in the course of project implementation; and 
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2. guide follow-on project or post project activities. 

out in the courseThree regular evaluations will also be carried 

of project irploer entation. These evaluatins will be held in January, 1977, 

1978 and January, 197V. During these evaluations the performanceJanuary, 
of the contractor and sub-contractor (s) will be reviewed with respect 

to the quality and timeliness of services rendered. Actual project imple

compared with the planned performancementation progress will be 

tracking network. The perforaiance of USAID and the lippropriate 

Technology Development Organization (iYTDC) in monitoring project 

reviewed. Finally, ATDO's managementimplementaticn will also be 

performance will be reviewed particularly with respect to timely and 

proper disbursement cf funds. 

shall be carried out byfl cf the evaluations described above 
- USi'D Village Level Food Processingthe joint Government of Pakistan 

Project Committee. Reports and other special documents required to 

conduct the evaluations shall be circulated by the Chairman of joint 

one week in advance ,.f1 the scheduled evaluation. Thecommittee 
evaluaticns will be held on the dates appearing in the ..lanned 

by mutual agreementPerformance Tracking Network unless rescheduled 

of the Head of YTDC and the Pro-ject Chairman, USAID. Findings and 

will appear in the official minutes (7f these meetings.reconmendaticns 
The Chairman of the joint committee, as the senior Government of 

Pakistan official responsible for this project, will be responsible for 

insuring that all recommendations are carried out to the fullest extent 

po sible. 

E. Conditions, Covenants, and Negotiating Status 

and covenantsThe foll-rwing project specific conditions precedent 

will apply to this grant unless AID otherwise agrees in writing : 

1. Conditions Precedent to the Initial Disbursement of Funds: 

a) The Grantee shall establish a position for and 

recruit a qualified project manager who will be 

assigned full time to this project. In addition adequate 

clerical support and office facilities will be available 

and a schedule for bringing the two other professional 

people on board will be established in accordance 

with project needs. 
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The Grantee shall provide a procedure, satisfactoryb) 
to AID, covering the disbursement by ATDO of 

the funds provided in the grant. 

c) 	 The Grantee shall enter into a contract with a 

suitable organization to provide basic implementing 

services to the project, as mutually agreed to by 

the Borrower and AID. 

2. 	 Special Covenants : 

a) 	 The Grantee shall establish a joint GOP and AID 

Project Implementation and Evaluation Committee 

to evaluate jroject progress and problems. The 

Committee will hold special evaluations as 

described in the Section IV-D, "Evaluation Arrangements" 

of the Project Paper. In addition the Committee 

will hold regular annual evaluations beginning on the 

First Monday in 1977 and continuing through the life 

of the 	project. 

b) 	 The Grantee insures that adequate Rupee funds 

required for the project's timely and effective 

execution will be made available promptly as needed. 

USAID and ATDC have identified the need for the above special 

conditions precedent and covenants and ATDO has agreed to pursue 

these matters with the Government so as to insure that timely 

consideration is given to each point. As of this time, USAID foresees 

no significant problems in negotiating a project agreement which 

includes the above points. 



A NNEXES 

PROJECT PAPER 

VILLAGE LEVEL FOOD PROCESSING 

USAID/TSLAMABAD 
MAY, 1976 



UIW 	 CBLE iP.-CViN PRP/2qK$1-CTCi", 


CYIBLE i\.'U:.J-SR ,,TITE 008519/l/Z 

Viliy, Level Food -- ocessing Techno1ogy-i>" 77-P RP
SUBJECT: 

Bureau Project Akdvisory Cornmittee approved
1. SUr,iv.v.Y: The .1sia 

the subject PFIP on December 5, 1975. In preparing the FP, the Mission 

:
should address thie points raised below 

and project goal:Z. 	 Casual ..clationship between purp0ose 
asThe project fgoal addresses both ernploymnent and income, 

assuiar and oil. Experience in Pakistanw,ell increased yi(lds of 

well as elsewhere indicates potential for increasing extraction rates. 

that yield is in the first instance
Experience also indicates increased 

increased pressure, which is a functionprirmarily a function of in turn, 

and streanth o equipment. This implies a quantumof increased power 


increase in the scale of investnient and operations, and points toward
 
For exanple, in


less on-farm and oryall-scale processing activity. 

crushing operation
from a two-to-three roller-cane 

up frotfi bullock power to electric or diesel 
india m:oving u-'.p 

generally irmplies moving 
operations from the sm-nall-farm power, aad increasing the scale of 


villages. The P )
 
level to handling crushing needs for two or three 

should e,-plicity Cexamine this experience in terms of the Pakistani 

situation, projecting and quanti:yiaj.; relationships and likely changes 
on-farc-a and

in cropping, patterns, raw and itishled product prices, 


income, in term'S Of increrients o: expanded
village erglymcnt and 

scale .nd invest,)ient. The FP must deLlonstrate that the intended
 

and will miost likely benefit fron ir,(nproved
rural population can 

anniet, s.t L-,: proc 'i"critoria for the exploration/
tochnology, 

moredev.!lopnent of technologly..:: separate n-emo follows that 


in this area.
explicity lays out the basis of our concerns 

to goal achievement3. Important assumptions relat.njj project purpose 


that need to be addressed Pl-' :
in prparation 

such that improved technological co-efficients(A) 	 Price relationship are 

cane are sufficiently attractive that


vis processing oilseeds and sugar 


small farmers will want to acquire the new technology.
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(B) Small farmers will have access to capital (institutional or private) 

that will enable them to invest in improved technology. 

(C) Manufacturers will respond to the demand for irriproved processing 
units. 

(D) Cn-farm processing technological improvements will be neutral 
to scale of operating enterprise. 

4. Institut'onal hoeme for the project: We are concerned with the 
tentative choice of the Appropriate Technology,, Development Cell, 
particularly in light of PARC experience. Therefore, we suggest that 
other alternatives be considered as well in preparation of the PP. The 
intimate relationship with agriculture at the local level suggests the 

possible desirability of intplementing the project through Lyallpur 
University and/or other inatituticns within the agricultural research 
framework that might not have tc go through the start-up pangs a new 
office would have. 

5. Contract Management 

(i) Handbook 14 (.-.IDPR) provides that contracting and sub-contracting 
shall be with U.S. firms and universities, except that necessary 
procurerient from other than U. S, sources may be accomplished with 
oource/crigin waiver per sub-part 7-6-51 AIDPR based on strong 
Mission writteci justification. 

(B) Nature of sub-contracting appears to be essentially unkrown at 
this time. 1,ny scope not anticipated before institution of prime contract 
and add-d later, whether for performance by prime or sub, is new 
procurement and must meet same conditions and be subject to same 
procedur2 as original procurement. Therefore, we suggest as many 
details for contracting be estimated au possible so that they can be 
included in initial prime contract. 

6. General comments/suggestions on project implementation for 
your consideration. (Page 17) 

(A) We suggest phase I and 11 might well be done at the same time. 
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(B) Cost estimates likely high on Phase I and 11, but low on 
Phase 111. 

(C) Relationship between Phase IV (establishing manufacturing 
capability) and project purpose. Does the envisioned phase IV go 
beyond the explicit project purpose? 

(D) Achievement of Phase IV would seem to call for considera].le 
more resources than budgeted. 1 re budget resources sufficient? 

7. PP must also treat : 

(-"i) The role of women as they inmpact on the project design and 
management directly and as the project is likely to affect them. 

(B) Environmental effects of project. 

(C) Social implication beyond employment/income considerations. 

8. Project Development : 

(A) We have asked USDA to begin a search for relevant information 
regarding small-scale processing technology. 

(B) Page 23-PRP: Available direct-hire staff has not been identified 
for requested TDY assistance. Please submit PIO/T for project 
development assistance. We plan obtain technical services and PP preparation 
assistance I(, C contractors and/or USDA. 

http:considera].le


ANNEX. B 

TECHNICAL FEASIBILITY 

Sugar Processing Technology": 

1. Description of Existing Village Cane Processing Technology 

The most prevalent village sugar extraction technology iscane the
three-roller crusher (or r-ill). The equipm' ent is typically bullock

powered, has a crushing capacity variously estin ated at 150 to 500

pounds of cane per hour and is capable of extracting up to 70 percent
of the total available sucrose frorn the cane. Table-I summarizes
 
some estimates of the performrance paraneters oi the three-roller

crusher. The wide range of estinates is explained by the fact that:
(1) different models of equipn-ent are being compared; and (2) that

field survey estimates of performance standards characterizing on

farm use are compared with research station performance test

results. These estimates of extraction rates and crushing capacity

should be regarded as illustrative of the range of performance 
of thetraditional three roller crusher in operation today; actual design and
on-farm performance parameters must be estirrated much more
 
precisely during Phase 1 reseairch,
 

Once the juice is extracted, it is placed in an evaporator where
most of the water is driven off while various refining procedures are
carried out depending on the final product desired, Gur a dark brownlargely unrefined sugar product, is composed of crystalline sugar,
mother of liquor, nolasses and relatively high percentages of inverted 
sugars, moisture and impurities. Shakker, a light brown powdery

product, is produced by various purification operations which may

include filtration, neutralization 
and the addition of chemical or vege
table clarfiicants to the juice ;,vhi''e it is being boiled down in the 
evaporator. The operations generally improve the quality of the finalproduct by removing impurities but result in lower sugar recovery
rates. (One study estimates that the difference in the weights of the
final products is approxirnatehi 10%(I), ) Desi (local) sugar, a semi
white crystalline product is produced to a lesser extent. Cane juice
is boiled down to a thick syrup (rab) in the ovaporator and then placed
in a large drum for approximately 10 days to permit crystallization to occur. Then the "rab" is placed in a small centrifuge, usually hand
powered, which separates the crystalline sugar from a molasses 
concentrate, The desi sugar that is produced weights only about half 
as much as the gur that could have been produced (1). 

' Footnotes in this section are keyed to a numbered bibliography
 
appearing at the end of this section.
 



-2-

TABLE 1 

Estimates of Performance Standards of Village Cane Crushers 

Source 
Juice extraction 
expressed as % 
of cane weight 

7o or total avail
able sucrose 
extracted 

Crushing capacity 

Lbs cane per hour 

Board of Economic 
Enquiry Study 55-65 

Informal i,,:ission 
Spot Check 56-63 

(Ave. =60 
57-74 
(Ave. =70) 

Sir Wn. Robert's 
Estirrates for 5 
different models 

Nahan Sultan 
B atala 
Elephant 
Chattanooga #122 
Chattanooga #112 

56-65 
53-60 
51-56 
59-65 
53-60 

200-330 
200-300 
150-165 
250-500 
250-305 

M.,K. Garg Study 
(Indian data) 

55-60 67-68 

ITDG Report to 
Planning Commission 

55-70 55-70 150-400 
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2. 	 Choice of Technology 

It is obvious from the description above that a variety of sugar
products 
can be produced; product definition is a function of theextent to which the juice is refined or processed. Wriure-l shows
schematically the operations associated with producing a range ofsugar products fron, liquid sugar to refined white crystalline sugar.A range of technical alternatives i.3 available for most of these
refining operations. Sugar losses occur at every stage of refinement;the 	extent of the losses depends on the nature of the technology employed.Thus the choice of refining technology employed dictates not only the sugar recovery rate but the type of sugar product obtained. 

Sugar production involves four 	distinct operations: (1)cropproduction (cane or beet); (2) preparation of the crop for processing;(3) extraction of the sugar bearing juice; and (4) refining the juice.(As we have seen, the techniques selected determines the final sugar
product and by-products produced.) Figure-II deserves careful
attention. It 
 shows that various technical alternatives are associated
with each of these operations and that the efficiency of each of the

alternativcs is a 
function of physical variables. The technical
alternp :yes selected will depend their social,
on 	 economic and technicalsuitabi-ity for village operation and as well as the final product desired. 

3. 	 Technical Feasibility of Improving Tradion Sugar Cane
 
Processing Technoogy-


The 	scale of technology associated with producing gur, shakker

and desi sugar is very sn-all; 
most processors are individual small
farmers who process part or 
all of their cane crop into one or severalof these products. Outlined below is a range of technologies that mustbe evaluated to detern-inc the technology best suited to improving
village sugar production technology. Improvements are defined as(1) increased recovery rates of rugar products and by-products;
(2) increased processing capacity; (3) increased purity of final sugar
product; and (4) production 
or increases in production of by-products. 

a. 	 Operation: Crop Production 

It is bcyond the scope of this project to address the goal of increased sugar production through increased crop production. Considerableresearch has already been carried out in this area. Recent reports byIrvine(Z) and the FAO(3) contain policy recommendations for increasingsugar production through increased crop yields. Although this projectfocuses on developing imrproved processing technology, this does notimply that the net benefits of a "processing strategy" are higher than a11crop production strategy". This question is beyond the purview of theproject. It should be noted however, that crop production strategy aimedat increasing sucrose availability per ton of cane depends on incentives
which may depend on policy and processing strategy. 
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FIGURE I 

REFINING OPERATIONS AND PRODUCT SCECTRUM 

bI LIQUID INVERT 

SUGARS 

SHAKKAR 

KHANDSARI 
DESI SUGAR I 

FILTER CLARIFIER 

NEUTRALISER 

______ 

WHITE 

UGARS 

EVAPORATOR CRYSTALLISER SEPARATOR 

SOAI 
MOLASSES 

REFINER 

I . 
MOLASSES 

Source: Adapted from Techno-Economic Feasibility Report on Mini-Plants in Pakistan, Fig. 53, Page 88. 
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Figure- II 

Determinants of Sugar Production, Recovery and Product Definition 

Operat- ICrop Production rop Preparatio Juice Extraction efi fTTuF S l B 
ions: ,- Product By p 

Product: Cane or B.eets Cane Juice containing Gur Bagasse
stripped 1. Sucrose Shakker Molasses 
washed Z. Inverted sugar DesiSugar Mud EScur 

Beets i. Glucose Khandsari 
topped b. Fructose Refined eugar 
washed
 

Production Variety Harvesting f Pre shedding Filtration 
& Process- Management Stripping/ Toppin Pithing Neutralization 
ing practices Cleaning/Washin 1 Crushing (Milling) Clarification 
Alternat- Growing seas 1 Expeller Extraction Decolorization 
ires Diffusion Extractior Evaporation 

Imbibition Crystalization 
Oroduct Separa

'.1 tion 

De term
inants of Agronomic Condition Time Pressure Temperature 
sugar Climatic Conditions TemperaturE Separation of juicE Time 
recovery from bagasse Acidity (p H) 

ells Ruptured 
isolved residual 
Sugar
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b. 	 Operation: Crop Preparation
 

Sugarca"nC is 
 cut, 	 topped
less of the 	

and stripped before being processed regardscale of procc;sing technology enployed. Sugar beets aretopped and washed. Large scale mill processing sometimes adds anadditional step of washing the cane; it is estimated that washing res 	 Itsin a 	loss of approxin-,ately 1.1/2% of the available sucrose(4). Althoughthis 	loss (which is -ssociated with large scale milling) is not significant,small scale processors do enjoy two other important advantages:(1) greater latitude in determnining when to process their crop; (2) on-farnor in-village proce ssing re'sulting in rninirr.al transportation and usuallysame day proc.:ssing of 	cut cane. There is an optimal season in whichto proccss cane, Early in the season the cane's sucrose content isincreasing, 	 stillbeyond the optim-al harvesting pcriod the recoverable sugarcontent drops duC to th. inversion of sucrose. The rate 	of inversion is afunction of timc and 	temperature; the 	hot weather of late season harvesting 	and processing lowvers the recov,.-rable sugar content of the cane.The process of inver-sion is greatly accelerated once the cane is cut.Long periods (days) between harvsting and processing and high temperatures produce significant inversion losses. In Pakistan, where millprocessing often occurs several dlays after harvest, these losses arebelieved to be high. Given the transportation network in Pakistan and
the prescnt pattern (-f del-yed milling together with the sub-optirnal
early and late season procesbing pattern of large mills, it appearsthat 	small scale villagei processing will continue to enjoy the advantageof 	operating on cane with appreciably higher recoverable sucrosecontent than 	th large industrial mills. 

c. Operation: Juice/Sugar Extraction 

The 	extraction rate of juice from cane and beets is a function of: 

A. 	 Pressure applied 

3. 	 Length of time which pressure is applied 

C. 	 The percentagc njf sugar storage cells ruptured before 
or during extrictiori, the 	latter is largely a function of
A and B. 

D. 	 Physical separation of juice! from, bagasse (or pulp) 
after crushing, 

E. 	 The extent to which residual sugars are disolvcd and
extracted after initial separation of juice and bazpasse.
 

Various technical alternatives exist for applying some or allof these principles with increased effectiveness. 

http:rninirr.al
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(1) Milling 

The traditional village cane crusher described above is a simplethree-roller mill. Opportunities for increasing its extraction efficiencyexist from improved equipment design, maintenance and operation. TheIntermediate Technology Development Group (ITDG) Report to the
Government (4, 
 p. 103) suggcsts that attention should be given to the looseand poorly fitting axle b-arings, the rough castings, the flimsy and loosefixing plates and thet poor or rudimentary bearing designs. Otherimprovements may be considered including increasing the power input.Numerous motor powered village mills exists; most designs significantlyincrease the crushing capacity but only mnarginally improve the extractionrate. With given powera supply a trade off clearly exists betweenincreasing thu capacity and increasing the extraction rate. Factors "A""B", and to a lesser extent "D" are related to the power input. Therelationship of power input to juice output (power-extraction rate relationship) is nonlinear; power requirements rise rapidly as the extraction 
rate increases. Moving from bullock to motor power crushers hastechnical and economic implications
view 

that rnust be carefully assessed in
of the project objc ctive of devcloping improved village processing
technology with wide rangy applications (geographic and income). 

(2) Expeller Fxtractioa 

The screw press ,ir expeller has found commercial application in
large scale mills producing refined sugar. Extraction 
rates of 97-98%of the available sugar are reported by equipment manufacturers. Workby Garg and others in India has produced intermediate technology(for Khandsari production units) which achieves extraction rates of 85 to90% of the available sugar (4, 93&111, withpp & 5) a crushing capacity
of 1.25 to 2.5 tons per hour. Power requir..ments are 60 to 80 HP for
the larger unit. It is reported that only minor modifications on existingoilseed expellers are neccssary to apply this technology to sugar
juice extraction. Rescarch and developmnt-nt work supported by the
cane
 

Appropriate Technology Development Organization, GOP, and USAIDsuggests th-it the expeller principle shows some promise for small scaleapplications as well. Extraction rates of up to 85% were achieved witha one HP unit. However significant work remains to be done to bring
this technology up to project standards. Ncvrtheless it merits careful
 
consideration.
 

(3) Preshrcdding 

Large sugar mills use equipment to preshrcd the cane before it ismillcd. Based on tht technical and economic feasibility of developing abullock powered shredder, the ITDG identified this technology as very
piomisinp (4, p.109) for improving village-levcl technology extractionrates. Considering the severe constraints associated with introducingmotor powered equipment, developing improved cane crusherd foroperation in tandem with a bullock powered cane shredders deserves 
high priority attention. 
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(4) Pithing 

Some work has been done on developing technology for removingthe hard, fiberous outer shell of the cane, thus separating it from thesolf, sugar bearing pith. )1cscarch supported by the Canadian International Development Agency in the Carribean and elsewhere and work

in iMlauritius deserves investigations. 
 If the power requirements ofshredding cane exceed feasible design capabilities of bullock powered
equipment, pithing the cane might serve as a less power demanding
operation for achieving the same objective of delivering cane to a bullockpowered crusher in a form which modest power inputs could extract an
appreciably higher percentage of the available sugar. 

(5) Diffusion Extraction 

Large mills processing beets and to an increasing extent cane, employdiffusion extraction technology. The beets caneor are preshredded, then 
placed in a bath of preheated water which dissolves and removes up to 9776of the available sugar. The pulp or bagasse is then pressed to extract the
diluted sugar juice solution. The ITDG M,'ission recommended small scaleapplications of this technology suitable for village-level operation beinvestigated for both cane and beet processing (4, pp.109, 110 & 138, 139).The low power extraction requirements is the most important of the
 
several advantages cited.
 

(6) Imbibition 

A standard processing procedure in large sugar mills is flushing
out residuLl sugar remaining on the ruptured cell walls following the
second, third ...... nth iilling of the cane. This principle might beapplied to village processing if extraction equipment capable of significantly
lowering residual juice content of cane is introduced. Improved cane
crushers, multi-pass crushing or the introduction of expellers are 
some ofthe innovation that might reduce the residual juice content of bagasse to
levels where small scale imbibition technology might prove technically

feasible and economically attractive. However, for the small mills
additional evaporation ruquired may introduce an unacceptable increase
 
in fuel or labor cost.
 

d. Operation: R efininr 

Refining operation: transform the extracted juice into final sugara
product. A range of products and by-products is possible depending anthe technology employed. See Figure-1 for a review of refining proce.dures associated with producing liquid, brown off-white and refined
white crystalline sugars. The purpose of refining is to remove impurities
and thus improve the "quality" of the final product. Quality is used herein the limited sense of consumer preference. Refined sugare regenerally preferred over unrefincd or semi-refined sugars. However,in villages and among the naban poor, gur, shakker, and desi sugar are 
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traditional products 
From 	

which are widely accepted and used, if not preferred.a nutritional point of view, gur is comparable or superior in quality
to refined sugars. Although it contains a relatively high percentage
inverted sugar in thc form of glucose 	

of 
and fructose, these are nutritious 

sweetening agents. 

Refining operations gcnerally improve the purity of the final sugarproduct but tend to increase costs and lower the sugar recovery rate. Thus a 	trade-off exists betwc';n operating cost3, sugar quality and quantity. Moresophisticated refining techniques minimize these losses but generally areassociated with large scale sugar mills. Thus the refining techniques
associated with gur production compare very favorable with refining

operations in large scale 
mills in terms of roinimizing sugar losses.(Inverted sugars produced during gur production are regarded here as
sugar). The advantage 
 of large scale -nills in terms of sugar recoveryare associated with higher extraction rate; but it will be recalled that thesegains are offset in part by sugar losses arising from processing caneduring the sub-optimal periods of the early and late processing season andfrom losses occuring between cutting and delayed processing. These latterfactors result in inverting sucrose; the inverted sugars will not crystallizeout during refining. Thus they are "lost" in so far as the refined productis concerned and end up in the molasses rather than appearing as whitecrystalline sugar. Estimates for Pakistan of the final product recovery
rates suggest that 100 pounds of 
cane will produce about 10 pounds of gur
but only 8. 1 to 8. 5 pounds of white refined sugar. (1, 4, p 93)
 

This project will evaluate the feasibility of imnroving the final
sugar product by broadening its market acceptance and shelf life as well
 
as increasing recovery rates. A total of seven possible steps may becarried out: filtration; neutralization; clarification; dccolorization;
evaporation; and crystalization and product separation. A range oftechnical alternatives involving different scales of operation exists formost of these steps. The purity of thu final product and the quantity refinedfrom the juice are functions of temperature, time and acidity. All refining
procedures involve evaporating of most of the water from the juice. Butheat inverts sucrose to glucose and fructose. T.he quantity inverted is 
specified by: 

i = csQ t VWhere i = invert sugar 
so = initial sucrose concentration 

t = time 
c = inversion constant 

But the inversion constant increases rapidly with temperature. For 
example: 

c 	= .115 at 500 C 
= c 3. 333 at 90 °C 
= c 8. 922 at 100 °C 
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Inversion of sucrose in large scale operation isthe juice at low temperatures using vacuum 
minimized by evaporating

apparatus.used in Open pan evaporatorsgur production bring the temperatureconsequentl y 10% of the juice up to 115 eC andor more of the sucrose is inverted inp. 83, 84&94r., the process. (4,Given the scale of technology associated with vacuumevaporation and crystalization, panthere appearsthis technique to be little hope of applyingto small or intermediate scale processing operations. 

Neutralizing the juice during evaporation operations may cutinversion of sucrose by as much as 50% thus improving the quality of thefinal product considerably. A variety of chemicalclarificants and vegetable extractcan be used. Gains in product quality may befinal product recovery offset by lowerrates. Recovery rates for shakker,brown sugar, averagc a semi-refinedas much as 10% les, than for gur according to a recentsurvey carried out in the Punjab (1, p. 216) 

In the course of project imploentation the full rangealternatives associated with each of the of technical 
evaluated seven refining steps will beand the altcri-atives 
Pakistan will be adapted 

most suited to village-level processing in
as required for village 
use. In addition toimprovingby-products.sugar production technology there isImproved furnace the po'ential for producingand evaporator designsof improving the offer the prospectsefficiency of fuel consumption (saving bagasse may producesurplus fuel for home consumption orby-products sale). 3\/olas.ses, mud andof Khandsari scum are 
farm level 

plant operation (an inte rmediate technology betweengur, shakker and desi sugar productionscale sugar mills). Cottage 
on the one hand and large 

products and small scale industry based on these byis plousible (although outside the pur-,lew of this project) but
probale only if 
 Pakistan elects to pursue amediate sugarcane strategy of promoting interproccssing technology,fuller discussion of the technical and 
i.e., khandsari units. For aeconomic feasibility of Khandsariunits, see Garg(5) 

reports and applies 
and Baron(6); the ITDG Report(4) summarizes these
these conclusions 
to Pakistan. 

The ITDG M,/.ission Report, Techno-Economicon Mini-Plants Feasibility Reportin Pakistan, Chapter II, 'ugarextensively ref(7rcncd -in this 
Processing has beensection. ',or -. moreof the detailed discussiontechnical f-asibility issucs, alssociatLclvCWl sugar ,vith (1) improving villageproc,;ssing t,:chnology; (Z) :handsa.ri(3) sugar mills; andproduction and utilization of by-products, refer to thisAn abridged copy cont-,iing sections report in full.cit(ed in this report has beenAID/ AID/ T, sent to;. , chnical ! . 'our ct,'s Rural Developn ent. 

Bras-ic,-.Cil!L cd ProCe ';!;infl Technology 

1. Description of 11"xitin iz Technology 

Kohilus or gh ,ni2 irL thc tradition-1 technology employed in villagelevel processing of diblc oils. The traditional kohlu consistsmortar in which of a woodena long voode'rn pcst l rotates, powered byis yoked to an cxte.nsion a bullock whichattached to the pestle and driven around the 

http:handsa.ri


- 11 

stationary mortar. ."he traditional kohlu has been improved by shodding
the critical parts with steel; other improved modls are constructed 
completely of steorl. These improved models often powered by motors.are 

Anothe-r iwnproven,.cnt ha b:en to make the mortar rotary, moving counter
 
to thie direction of thi pestln's movement and powered by a motor. 

No research on th. characteristic and performance of the village
edible oil processing S:ctor has ever been arried out in Pakistan although
"informed" guesscs hav often been made in the course of edible oil
 
studies (7, 8, 9). Traditional kohlus are nade in the villages and
 
conscquc:ntly the capacity and extraction rates vary considerably. 
 Estimates 
of ilhc residual oil range: fronT, 9% to 16%, i. c. 9% to 16% of the weight of the 
pressed cake is residual oil. tohlus also .iffcr in size, but typically
processing capacity is ,es-timated at 80 to 120 pounds of seed per day. The 
improved kohlus arc be:lieved to opcrate in the upper end of this spectrum
of estimates lcaving only 9% to 110/o oil in cake and having a processing 
capacity of around 120 lb of seed per day. The above guestirnates apply
exclusively to rape and inmustard sccd processing; there is no information
 
on kohlu processing of cottonseed (the major source of domestically
 
produced edible oil) or riinor oilseed crops.
 

Low pressure ("Lahore") expcllcrs :eprescnt an intermediate
 
oilseed procssing technology that is widely employed in Pakistan
 
(intermediate in scalc between kohlus and large high pressure or industrial 
solvent plants). The installed capacity of low pressure expollers is 
estimated, (9) to be more than sufficient to process the total edible oilseed 
production. The se'lvent cx:traction plants grossly under utilize their 
installed capacity of 519, 000 tons per year, due to the present incentive 
structure. In 1974-75, only 6 plants operated processing 56, 000 tons of 
cottons,_d as well as sorne cottonseed and rape and mustard seek cake. 
Thus, in term's of procts;ing capacity, both designed and utilized, Lahore 
expellers are by far the m-ost important edible oil processing technology. 

Installed capacity of Lahore expellers is widely dispersed although
there is a significant concentration of plants: in the large cities of Karachi, 
Lahore, Hydurab:ad, and Rawalpindi. The balance of the capacity is 
scattered widely throughout provincial towns, but due to the power require
mcnts vt.ry few units ac:. located in small villages. 

The capacity and extraction rate, of Lahore expellers vary with 
size, maki , mainitcnances, ,nd skills of the operator. All manufacturedare 
in Paki stan. Designed capacity of Lahoru expellers ranges from 11/Z tons 
to about 15 tons per day but the most pre'valent size is a unit with rated 
processing capacity of 7 1/2 tons of cottonseed per day. Operators claim 
these nachines will actually handle 5 to 6 tons of ccltonseecd or 2 1/2 to 
3 tons of rap, or mu;tard seud per day(8, p.5). The difference in 
extraction ra tcs between ,otton and brassicas is due to their intrinsic 
qualiti, s; cottonse,:d o!xtracts about twice as fast as brassicas to the 
samu r,:., idual oil conte:nt. Residual oil range:s bctween 6 and 10% of the 
cake weight with doubl(, or triple pres!s-ing, d pending on the condition 
of the: expcller,(, p. 4). Brian points out that the expeller (like the 
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solvent extractor) is a constant volume device, its capacity relates
proportionally to the extraction ratc of the seed processed(8, p. 14).Thus there is a direct trade off bctween throughput and the extraction
 
rate. The actual level of throughput and extraction rate is a matter

of economics. Brian summarizes the problern very well(8, 
 p. 7): 

An extraction d-vice. whether kohlu. cxpeller, or solventextractor renovcs oil according to the capacity it is operated at.
It is common practicc for any opc;rator of such a device to operate it
at higher capacity when sed prices 
arc 	low, The added throughput
of a cheaper seed material will offset the loss of revenue from thehigher oil contenu of the ,real.... In oilseced processing the flexibilityof the processin, plants capability for ,added throughput at an "expense"of higher oil residual i,. normally used to its fullest economic return
 
extent,
 

2. Opportunities for Developing Improved Extraction Technology 

Extraction rates arc a function of: 

1. 	 The condition and characteristics of the oil bearing material. 

2. Pressure (in the expeller process) 

3 Time 

4. 	 Soluability of oil and permeability of oil bearing material. 
(in the solvent extraction processes, ) 

The first variable suggests that extraction rates may be increasedby treating the oilsceds in advance of the oil extraction process. Seeds 
may be conditioned with heat and/or moisture; the process coagulates theproteins and causes the 	oil present to coalesce, making it readilymore
available fo: removal (8, p, 3). Mechanical conditioning may also increaseextraction rates where the oil bearing portion of the seed is protected by ahard shell as in the case with the cotton seed hull. The relationship of e
extraction rates to power requiremunts i. exponential; 
as the level ofresidual oil in the cake drops the power requirements for extraction rise
 
dramatically(8, p, 9-13),
 

Opportunities for improving the kohlu need to be carefully
assessed during Phase I feasibility studies. Improvements inmaterial used (steel), power source: 

the 
(motor power) and mode of operation

(rotary base) have been introduccd in the past,, Informed guesses suggestthat 	extraction rates have improved little although the capacity hasincreased 50%, Given thc 	discussion above we recognize that the extractionrates could have been improved if the throughput of material were heldconstant but the present econermics dictate high volume processing. Animproved bullock powered kohlu (Wardha kohlu) with standardized partswas developed in India, A ceport on this innovation claims that theextraction rate was improved from 15% or 16% residual oil on mustard cake 

'Pt 
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to 11. 2% (10, p. 9). if it does not appear to be technicall and economicallyfeasible to substantially improve the performance of the kohlu, other
alternatives should be assessed. 

One alternative would be to focus on intermediate technology asopposed to village-level processing. Under this strategy an improvementand/or replacement for the low pressure expeller would be the goal.Improvements in the design and/or materials used could conceivablyimprove the performance standards of the Lahore expeller. Alternativelyoperators might be trained to opcratc and maintain their equipment moreefficiently; however, as the Lahore expeller industry is large, marketoriented and competitive it is difficult to imagine potential for significa-ntimprovements here without significant technical breakthroughs. Alternatively, a better expeller could be developed. A more radical solution
could be the development of intermediate 
 scale solvent extraction units.While technically feasible, the economics of such a development and the
technical problems associated with maintenance and operation suggest
that operating such equipment outside the 
large towns might be difficult.The ITDG Mission weighed this alternative but was not optimistic about
small scale applications of this technology(4, p.175).
 

Rice Bran Processing 

Another important potential source of edible oil is rice bran. The
oil content of rice bran produced in Pakistan is estimated at 6 to 12%.
About 4. 0 million tons of paddy are produced annually which yield about
280, 000 tons of rice bran per year 
(assuming a 7% yield of bran on paddy).Presently this bran is discarded as waste or used as feed. The problemin recovering this oil is associated with a very active enzyme lipase, whichcoverts oil to free fatty acids within a very short time after the paddy isprocessed. The rate at which this chemical reaction takes place is a functionof the moisture content of the bran, temperature, and tir. Within 24 ithe free fatty acid content rises to levels that make it 
irs 

uneconomical toreclaim the remaining edible oil. Two potential solutions exist. One is todevelop intermediate technology that can operate economically at levelsof very low volume processing. Rice bran oil could then be extracted atrice mills immediately upon processing of the paddy. Because of the lowvolume of rice bran produced daily at individual rice mills, this alternativerequires the development of very small scale oil extraction equipmentthat can be operated economically. Alternative, the rice bran could bestabilized by deactivating the enzyme which converts the oil to free fattyacids. A simple, two step process is required: 

1. The rice bran is heated very quickly to 100 oc and 
held at this temperature for 2 3 minutes meanwhileto 

being constantly agitated.
 

2. The bran is allowed te cool and then gentle heat is applied
to reduce the moisture content to around 5 percent. 
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Bran treated this way is stable, although not indefinitely. Oncestablized, the rice bran can be transported to centrally located plantsfor processing. Existing solvent extraction plants could be used althoughexpression technologies arc also applicable. Aside from the technicalfeasibility issues which must be resolved, two 	other issues rrust be 
addressed:
 

1. 	 The pricc of the final product would have to bo at
levels that made extracti n profitablc (unless the
Government is prepared to subsidize production). 

2. 	 It must be determined whethcr rice bran oil is 
acceptable to the Pakistani consumer in its 
unrefined form (unless exports are 	envisioned 
or refinement is undcrtaken tc deodorize the
oil and neutralize it- taste and/or blend it into 
ghee or other cdible oil commodities). 

Appropriateness of Technology 

The 	intent -.)fthi,; project is to identify, develop, produce andultimately disseminate technology appropriate to Pakistan's resourceendowment, Phase IV analysis will address the question of choice oftechnology among the alternatives of: 

A. Village-level or small scale processing technology. 

B. Intermediate processing technology. 

C. ,arge scale, industrial processing technology. 

Although the cvidence presently available is not 	definitive,clearly suggests the advantage of pursuing 	
it 

a sial scale sugarprocessing strategy. Less evidence is available for making the choice
among the range of technologies 
available for edible oil processing.The 	project is de'signed to generate data and carry out research duringthe 	initial phase of project implementation which will guide the 	selectionand 	adaptation criteria to be app-.cd in developing improved processing
technology. 

The 	acceptability of the technology to the target populationnew 
of small sc'e, processors will be a function of: 

1. 	 The profitability of the innovations: Profits must be 
commensurate with the risks associated with adopting
new technology. The profitability of the new technologywill 	be extremely sensitive to the Government's price
policy. We assume here that historical price relation
ships will not deteriorate. 



- 15 

2. 	The cost of the new technology relat've to the target

populations resource base and 
acces to credit. Even 
if the new technology promises to be significantly moreprofitable than existing technology limited resources may make credit on important constraint to adoption. 

3. 	 The similarity of the improved technology to existing
technology will affect the rate 	of adoption. Significant
departures from traditional practices will inhibit
processors' acceptance of the new technology. 

4. 	 The more compatible the new technology is with 
procescors' total operations the more acceptable
it will be to them. Innovations that eliminate useful
by-products, impose extraordinary labor or draft 
power require~mcnts, or ncccssit-te new social organiza
tions to undertake traditional food processing tasks will 
be more difficult to sell. 
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ANNEX 	 D 

IMPLEMENTATION STRATEGY 

Project implemcntation involves the execution of four distinct 
but partially over lapping phases. The following activities shall becarried out in the course of implementing Phases I through IV: 

Phase I: 	 Evaluation of the Potential for Developing Improved 
Food Processing Technology 

Research, based on primary and secondary data sources, shall
be undertaken to dcter.nine the technical and economic feasibility of 
developing improved food processing technology appropriate for Pakistan's 
resource endowment. The following kinds of studies 	shall be undertaken: 

1. 	 Micro analysis of the economics of village-level sugar
processing, and edible oil extraction by kohlu and low 
pressure 	expeller operators. The analysis shall include: 

A. 	 Identification of the target population of food 
processors: numbers, location and annual production.
Also essential benchmark data, i.e., annual income 
(magnitude, source) social status, assets 
(processing equipment; size of farm and tenurial 
status for farmer-food processor). 

B. 	 Analysis of income arising from food processing 
activities including: 

1. 	 Gross revenue 

Z. 	 Expenses: Investment, operating, maintenance 

3. 	 Net income 

4, 	 Sensitivity analysis to changes in input and 
output prices, 

C. 	 Labor utilization patterns: 

1, Comiposition of food processing labor force: 

a. Family members by age and sex 

b. 	 Hired labor, casual and permanent by 
age and sex. 

2., 	 Seasonality 

'I 
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D. 	 Disposal of products and by-products: 

1. 	 (irls of by-products produced, (e.g., cane tops,
oilsced cake) method of disposal, value. 

2. 	 Hcme consumption of products and by-products; 
quantity, values. 

3. 	 'arketing channels used to dispose of products. 

2. 	 General socio-econornic analysis: 

A. 	 Identify constraints that might inhibit food processors
from adapting improved technology. 

B. 	 Identify and attempt to quantify incentives that will

be required for food processors to adopt improved
technology. 

C. 	 Identify and explain subsistence characteristics of

food processing and marketing activities that may

inhibit adoption of improved technology. 

3. 	 Description %nd evaluation of existing technology: 

A. 	 Extraction rates: design and actual under field conditions 

B. 	 Processing capacity: design and actual under field conditions 

C. 	 Characteristics of equipment in operation: 

1. 	Age 

2. 	 Condition 

3. 	 Power source 

D. 	 Problems of existing equi.I. ment: 

1. M/aintenance
 

Z, Repairs
 

3. 	 Construction materials 

4, 	 Design features 
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E. 	Description and evaluation of capabilities of present 
day food processing equipnent manufacturers: 

1. 	 Facilities 

2. 	 Quality and diversity of staff skils 

3. uality of materials used. 

Products of Phase I research will include: 

1. 	 Interi-n and final reports based on the above analysis 
assessing the feasibility of identifying and developing
improved food processing technology of a suitable scale 
and sophistication for village-level operation will be 
prepared.
 

2. 	 A set of engineering and economic parameters will be 
established which will serve as criteria to guide Phare II 
selection of appropriate technology. 

3. 	 A set of base line data will be in hand which will identify 
the project's target population and permit follow-on rc,:c-nrch
required to valuate the i-npact of the project. T..ki nalysis
will calculate besefit.-cost ratios, internal rates of return and 
value added for each major food processing technology under 
consideration. 

4. 	 An assecmonent of manufacturing capabilities that shall 
facilitate definition of 7hasc IV irnplemen::ation strategy 
including: 

A. 	 IdentOfication of candidate firms for fabri:atlng 
prototype equipment. 

B. 	 Identification of entity(s) best suited to undertake 
Phase IV industrial extension responsibilities. 

Phase II: World search for improved technology 

Research will be undertaken to identify candidate technology
that may be adopted and, if necessary, adapted for use in Pakistan. 
This search shall include: 

A. 	 A review of the literature 

B. 	Contacting organizaticms which provide in'orniation on 
intermediate tk.chnolhgy, c. g. , Volunteei ; for International 
Technica[ As ,,istanc, lntu rrnediatu Tichnology Devclopment
Group, ondon, etc. 
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C& A search of patent literature as deemed appropriate, 

D. Utilizing technical information retrieval services. 

E. Coaresoendence with private firms and public bodies 
identified by the above initiatives as likely sources of 
appropriate technology. 

Applying criteria developed in Phase I research, the various 
alternative technologies will be screened and thL most promising
candidates selected. These specimens will be brought to Pakistan for
trial and adaptation as necessary. This shall be undertaken by: 

A. 	 Ordering and importing equipment, blue prints, operators' 
manuals and other relevant technical literature, where 
possible. 

B. 	 Sending qualified personnel to make on-site inspections
of the equipment in operation to assess its performance,
appropriateness for village operation in Pakistan, and 
suitability for fabrication in Pakistan. Prototype 
equipment will be procured and shipped to Pakistan. 

Products of Phase II activities will include: 

1. 	 Interim report identifying candidate technology to be 
screened and selected through on-site inspection 
throughout the work. 

2. 	 Prototype equipment selected, procured and shipped
to Pakistan. 

3. 	 Blue prints, operators' manuals, manufacturers' 
specification and other technical literature procured 
and 	brought to Pakistan. 

Phase III: Development of appropriate prototype technology 

With guidance provided by the technical literature, imported
prototype equipment and processing techniques shall be carefully tested 
to determine performance standards. applyingThen, Phase I criteria 
to guide research, the imported technology shall be adapted as required
to meet the project's performance and population targets, A reiterative 
process of testing, adaptation, testing, adoption, etc., shall be carried 
on until improved, appropriate technology has been developed. 

Products of Phase III activities: 

1. 	 Improvd protutypc (.quipmentdesigned, tested and 
developed to project performance standards, 
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2. 	 Improved fool processing techniques developed and tested. 

3. 	 Interim report containing test results and recommendations. 

4. 	 Equipment drawings, operators' manuals for prototype
equipment, and food processing instructions and description
of improved processing procedures printed. 

5. 	 Phase III report submitted specifying performance standards 
of prototype equipment; procedures and standards associated 
with improved processing techniques; and estimates of the
production costs of custom and commercially produced
equipment. The report shall also provide guidance on the
precise nature of the industrial extension strategy to be pursued
in Phase IV and recommend entities and their responsibilities
for industrial extension activities based on an evaluation of 
Phase I, II and II results. 

Phase IV: Industrial extension 

Phase IV activities will seek to: 

A. 	 Develop the capabilities of machinery fabricators to 
produce improved prototype equipment; 

B. 	 Encourage fabricators to engage in market promotion 
activities; 

C. 	 Promote food processors' adoption of improved
technology thirough on-site training of innovators and 
selected advertising. 

D. 	 Assess suitability and performance of improved equipment
through market analysis and selected field research designed 
to: 

1. 	 Detern-ire the performance of the equipment under 
commercial operation. 

2. 	 Determine food processors' opinion of now equipment. 

E. Evaluate the cntire project and provide policy guidance 
on the need for any follow-on action required to achieve 
the project purpose. 

The 	International lRice Research Incstitute's (IRRI) experience
with 	the Agricultural Miachinery Development Progrin)seems highly
applicable to this project. 
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In patterning Phase IV after the IRRI model, a suitable publicsector entity will be identified to under'take industrial extension activities.Selection will be made at tle end of Phase III by ATDO in consultation withUSAID0 The selected public sector entity shall under the following
industrial extension activities: 

1. 	 Identify equipment fabricators and manufacturers which
exhibit potential for and interest in producing improved
equipment, 

2. 	 Supply one prototype together with appropriate drawings
design periornmance specifications to selected firms. 

and 

3. 	 Invite bids for a few prototype units from selected firms. 

4. 	 Based on evaluation of bids place an order for a few units.Firms should be permitted to modify equipment to improve
the design but with the understanding that replicated units 
must meet original performance specifications. 

5. The first machine produced must be submitted to the
industrial extension agent for testing to ensure it meets
performance specifications. 

6. 	 Manufacturer will be informed of problems identified during
testing and suggestions for improvements will be made.The 	test piece of equipment will be modified by the industrialextension agent required to bring itas 	 up to project standards. 

7. 	 The tested and modified prototype will be returned to the
manufacturers to serve as a model for future production, 

8. 	 The manufacturer will be permitted to produce the balance 
of units contracted for. 

9. 	 During this custom fabrication stage, the manufacturer willbe encouraged to sell improved equipment whenever possible,
The industrial extension agent will take possession of units itcontracted for on an availability basis, preference being given bby the manufacturer to commercial orders. 

10. During the custom fabrication stage the industrial extension
agent. will also engage in the following promotion activities: 

A. 	 Inquiries about equipment will be forwarded to custom 
fabricators. 

B. 	 Leaflets, inructi,)in mt.nuals and tes t reports theimprov-d ,n
c1uipim nt will bc Yiiad, available to fabrica

tors to. fE cilittt if;iivk.s tii,. 
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C. Market development couseling and advertising 
support will be given to industrial clients. 

11. 	 Sufficient field data will be collccted to permit the
 
following analysis:
 

A. 	 Project Appraisal: Bcnefit/Cost analysis, value 
added and internal rates of return associated with
improved technology compared to the analysis
carried out on traditional food prcees sing technology 
in Phase 1. 

B. 	 Choice ot technology study to provide policy guidance
required to deterrmine implications of promoting
various scales and types of technology available at
the end of the project. The analysis shall include 
but not be limited to: 

1. 	 Sugar Cane Processing: 

a. 	 Village-level processing 

b. 	 Khandsari production 

ca Large-scale nmiil production 

2. 	 Oilseed Processing: 

a. 	 Village kohlus; 

b. 	 Low pressure expeller units 

c. High pressure expeller units 

d, Solvent extraction plants 

3. 	 Rice Bran Processing: 

a. 	 Stabilization units 

b. Small-scale oil extraction units 

Products of Phase IV activities include: 

1. 	 Demonstrated capabilities of selected manufacturers to 
fabricated improved equipment. 

2. 	 A target of 50 to 200 r caneoni pr,)ccf3 or s; 50 1,) 100 
oiD secd procc(srl,,rs Lld V ric nills hav( purcha sed and 
tr.c-d 	imp rov c e(qtiipm tnt. 
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3. 	 End of project report which includes: 

A. Evaluation of suitability of improved equipment to 
toperate in food processors environmaent. 

B. 	 Project appraisal including benefit-cost analysis, 
value added and internal rates of return and other 
analytical tests appropriate for a choice of technology 
study. 

C. 	 A strategy for achieving commnercial production and 
wide scal:. adoption of irproved technology by food 
processors. The assessment will include but not 
be limited to an evaluation of the need for public 
intervention in the form of: 

1) Credit for machinery manufacturers and food 
processors.
 

2) 	 Industrial extension to assist manufacturers to 
retool production facilities. 

3) 	Industrial extension to upgrade marketing and 
service capabilities of equipment manufacturers. 

4) 	 Extension activities to familiarize food producers 
with improved equipment: availability, performance, 
training in how to use new equipment. 



ANNEX. E 

The Granteets Application for assistance was not 

yet available when this PP was printed and is to be 

forwarded to AID/W upon receipt. 



ANNEX. I
 

Table I showing breakdown of costs for Phases I-IV 

Phase I 

I. 	 Socic-econorric study 

1. 	 Interviewers salaries and allowances, 
40 interviewers for 3 months. Re. 100, 000 

2. 	 Training cf Interviewers. 15,000 

3. 	 Translaticn of interview schedules. 5,000 

4. 	 Processing of data. Z0,000 

5. 	 Analysis of data. 10,000 

6. 	 Printimi and office costs. 30,000 

7. 	 Cerriputer tape. 5,000 

8. 	 Transportation of interviewers. 15,000 

Sub-total: Z00, 000 

Contractors' overhead and profit, 10% Z0, 000 

Contingencies 	 40,000 

Rs. 	 260, O 
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II. 	 Equipment Performance Standards 

1. 	 Salaries of 2 Engineers and one
 
Research Officer 
 and suppctting

staff for 3 MM; Engincers @3, 500 
 R,9. 4 8 , 000 
P/Miv and Research Officur 
@ 2, 	 o0 . 

2. 	 Travel costs including POL. 16, 000 

3. 	 Report writing and analysis. 8,000 

4. 	 Final report. 15,000 

Sub-tc tal: 87,000 

Contractors' overwrite. 8,700 

Contingencies @ 15%. 14,355 

RallO, 055 

Il!. 	 On-Site Investigators 

1. 	 Field surveys for sugarcane,rape
 
and mustard and rice bran.
 

2. 	 Staff salaries for 2 Engineers and
 
supporting staff for 3 
 iV.i. 18, 000 

3. 	 Travel costs. 10,000 

4. 	 Report writing. 2,000 

5. 	 Final report (50 copies 0 Rs. 30/
per copy) 
 1, 500 

Sub-total: 31, 500 
Contrac~ors' overhead avd 	prof'.. 3,150 
Contingencies (i(, 15%. 5L197 

39, 8,17 
Say: 1n . 0,,l)() 
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Phase II 

I. 	 Library Research 

I. 	 Staff salarie-s of Research Cfficers, 
Engineer and suppoting staff. Rs. 30, 000 

2. 	 Procurement of literature. 10, 000 

3. 	 Postage and stamps. 5,000 

4. 	 Travel costs. 9,000 

5, 	 Office expenses 10, 000 

Sub-total: 64, 000 

Contractors' overhead and profit. 6,400 

Contingencies @ 15%. 10, 000 

Rs. 	 80,400 

II. 	 Equipment Procurement 

1. 	 4 sug arcane processing n-iodels from 
4 different countries . $1, 500 per model. $ 6,000 

2. 	 4 oilseed processing models from 4 

different countries @ $1, 5 00 per model. $ 6,000 

3. 	 2 rice bran processing models 
@ $2,500 per model. $ 5,000 

Sub-total: 	 $17, 000 



Inflation factor 15%. $ 2,500 

Insurance and freight charges. $15,500 

$35,000 

-Assumptions 

Phase III calculations 

A. Design and testing prototype equipment 

4 expert craftsn",en Rs. 30/day Rs. 120 

3 assistants Rs. 20/day Rs. 60 

1 supervisor Rs. 35/day Rs. 35 

Ccs.s per day Rs. 215 

1s, Z15/day x 150 workdays/ 

prototype x 6 prototypes 

Sub-total "R", Rs.193, 500 

B. M/iaterials for tnodeling 

5 prototypes @ Rs. 9, 000 Rs. 45,000 

1 prototype @ Rs. 40,000 Rs. 40,000 

Sub-total: "B" Rs. 85,000 
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C. Model Prototypes, 20 units 

Sugarcane tech. 4 fabricators x 2 prototypes 
= 8 units, 8 unitsxRs. 7, 000/unit Rs. 56, 000 

Oitseed tcch. 8 units x Rs. 16, 000/unit R s.128, 000 

Rice bran tech. 2 fabricators x 2 units = 4 units 
4 units x Ris. 46, 000/unit Rs. 184, 000 

ub-tctal ''C". Rs.368,000 

Total: 11s.646, 500 

Contingencies Rs. 134, 000 

Rs.780, 500 

Phase II-IV - technical assistance 
29 IvIM @ $ 6,500 per MM $1. 88,500 

Interniaticnal Tra, el and per diem. $ 15,000 

Sub-Total: $2, 03,500 

Contingencies $ 3,500 

Phase IV $2, 07, 000 

1. Procurement of Prototype equipment fromn 
custom fabricators. 

A. Sugarcane units @ Es. 7,000 Rs. 224, 000 

B. Oilseed units @ Rs. 25, 000 Re. 800, 000 

'06)/
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C. Rice bran units @ 50,000 Rs.200, 000 

Sub-total: P s. 12 24,000 

Inflation factor. Iz, 400 

Contingencies 153,600 

Total: Rs. 1500,000 

€, 
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Table. 2 

Breakdown of 
Currency Costs 

EoreignExchange and Local 
- AID and Host Country 

F. X. 
(in $ 000) 

L. C. Total 
(in Rs. 000) 

I Contract Services 

Phase I studies 

Phase II : 

340 

1. Library research 

2. Technical assistance 

-

28 

70 

-

3. International travel and 
per diem for world search 

Phase III ; 

1. Technical assistance 

15 

122.5 -

2. Local costs for develcping, 
designing and fabricating 
equipment. 

Phase IV -

1. Technical assistance 

2. Studies and reports 

37.5 

640 

-

200 



Table 2 continued.... 8 

II. Commodities 

Imported equipment for designing, 
testing and fabricating prototype 
models. 

4 differetit sugarcane processing 
models fron four countries. 

4 dific:-ent models for oilseed 
processing from 4 counLries. 

2 models 
countries 

fron 2 different 
for rice bran equipnent. 

Insurance and freight charges included 35,000 

III. Local costs for procurement of prototype 
equipment from custom fabricators. Rs. 1340 

Contingencies $ 4.0 Rs. 650 

Iost Country 

Industrial Extension Services Rs. 300 300 

Credit for Innovating Food Processors Rs. 400 400 

ATDO's budget management costs Rs. 1375 1375 

Sub-total: 2075 

Contingencies 65 

Total: Ro. 2140 

("
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Table 3. Breakdown of GOP contribution 

SUMMARY BUT GEI 1st Year 2nd Year 3rd Year 4th Year Total 

I. Pay of Officers 70800 73929 77040 40080 261,840 

H. Pay of Establishment 21540 22896 24252 12804 81,492 

III. Other AllowaaceL and Honoraria 63545 71360 73974 54964 263,843 

IV. Travelling I.lt wanccs and Expenses 25750 40750 40750 22000 129, 250 

V. Misc. Expenses 275000 146000 141000 83000 645,000 

VI. Contingenctcs 10000 20000 20000 15000 65,000 

Total: 466635 374926 377016 227848 1,446,425 
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I. 	 PAY OF OFFICERSI 

Ist Year 2nd Year 3rd Year 4th Year Total1. 	 One Project Manager in
Grade 20 (2300-_,,)- t 
 27600 
 28800 
 3000C 15600 
 72000
 

Z. 	 One iechanictl Zngineer in
Grade 19 (1800-80-Zo00) 
 21600 
 22560 
 23520 
 12240 
 58920
 

3. 	 One Econonist in Crale 19
(1800 -80-"o00) 21600 
 22560 
 23520 
 12240 
 58920
 

II. RAY OF EST4-BLISI"LLT 

1. 	 One Office Supt. in Grade 16
(400-35-t30) 
4800 
 5220 
 5640 
 3030 
 18690
 

2. 	 One Assistant in 3rade No. 11
(275-20-475/25-60U) 

3300 
 3540 
 3780 
 2010 
 9630
 

3. 	 Two Stenograohers in Grade U(275-20-475/25/60) 
6600 
 7080 
 7560 
 4020 
 25260
 

4. 	 One Typist in Grar'e 5
(50-6-180-/8 -?20/10 -280) 1800 
 1872 
 1944 
 1008 
 6624
 

5. 	 Two Drivers in Crade 3
(12 0-3-15J/5-18U) 	 1440 
 1512 
 1584 
 828 
 5364
 

6. 	 Three Peons ia Grade 1
 
(100-2-nE(/3-140) 3600 
 3672 
 3744 
 1908 
 12924
 



IILOTHET ALLU~WANCES & CRITERIA 

I. Rest and rcreatie-i 
Z. House Tert Allowance 

3.. Conveyazie allowance 

4. Dearnes allowance 

5-. Comr ebatory allowance 


IV.TRAV.lL -kiA, Al LOWANCE 
Travel x1anses 

V. MISC. Z P1±5SES 

Office Rent 
Postabe & telephone 

Furniture 

Typewrite,-s 
& Calculators 

VehiclasPOL 
Mimeograph machine & equipment
Repai£ Z maintenance of office equipment
Periodicals, Nexispapers, etc. 

Electricity 


VL TUNFORLEE --N EXPENDITURE 

Ist Year 

18,096 
3,240 

19,500 
ZZ, 709 

15,750 
10,000 

36,000 
45,000 
30,000 

25,000 
73,000
Z5,000 
20,000 
5,000 
5,000 

15,000 

10,000 

2nd Year 

7.815 
18,096 
3,240 

19,500 
22, 709 

15,750 
25,000 

36, 000 

45,000 

10, 000 


25, 000 

5,000 
5,000 

20, 000 

20,000 

3rd Year 

7,815 
18,096 
3,240 


19,500 

25,323 


15,750 

20,000 


36,000 
45,000 
5,000 

25,000 
-

5,000 
5,000 

Z0,000 

Z0,000 

4th Year 

3,907 
18, 096 
3, 240 

19.500 
13,221 

10, 000 
12, 000 

18,000 
20, 000 
5, 000 

10,000 
-

5,000 
5,400 

20, 000 

15, 000 

Total 

19,537 
54, 288 
9, 720 

78, 060 
83, 962 

57,250 
72, 000 

126, 000 
155,000 

50, 000 

225 , 0000 

85, 000 
20, 000 
20,000 
20,000 
75,000 

65, 000 

http:IV.TRAV.lL
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LOGICAL FRAMEWORK Est. Project Completion Date ,Prr-'hefr 31, 197 
FOR Date of this Summary 11;g 197A 

SUMMARIZING PROJECT DESIGN 
Project Title: Village Level Food Processing - 391-4170 

NARRATIVE SUMMARY 	 OBJECTIVELY VERIFIABLE INDICATORS MEANS OF VERIFICATION IMPORTANT ASSUMPTIONS 
Program Goal: The boader objective to Measures of Goal Achievement: 	 Baseline and follow-on surveys Concerning long term value of program/project: 
which this Proect contributes: 30% increase in sucrose and 2/0 	 osrallnscaleuprocessors 
Increase empleyment, raise incomes 	 of small scale processorsillge increase 

of small farmers and village fooand oil seeds to obtain data on :
 

of sallfarersmad ood 	 ihtedible oil extracted at villige 

processors and increase the supply of lee e nto cn n i ed
 
village produced sugar and edibl oil processed with the improved technology; a) processing equipment used
 

rice bran oil produced commercially. b) extraction rates.
 

c) employment and labor
 

-- utilization patterns.
 

O 
0 

d) home consumption and
 
C sales of products and
 

by-products. 
wI Conditions that will indicate purpose has been
 

Feasible methods of improving small achieved: End of poject status. Affecting purpose-to-oal link:
 

scale sugar cane, oilseed and rice bran a) 200 improved cane processing units.100 1. GOP price policies and statutes 

processing identified, developed, teste¢ oilseed processing units, and 8 rice bran Final project report. will provide sufficient incentives. 

and the potential for commercialization processing units proven effective and 2. Market demand for village prooucec 

of improved technology demonstrated, acceptable to target population*. sugar (gur) and edible oils will be 
[ b) A strategy for producing and dissemina- sufficiently large to absorb the 

ting the inproved technology exists. incre::sed supply of gur and edible 
0 C oils t prices that provide village 

_ *. Targets are provisional subject to the 
L number of types of equipment developed prcessors with adequate 

and the industrial extension strategy iscentives. 
o pDursued in Phase IV. 	 Contd... 

Outputs: 
 Magnitude of Outputs necessary and sufficient to achieve purpose. 1. 	 Interim and end of Affecting output-to-puroose link:1. 	 Phase I research completed and ". Studies completed. Phase I reports. 1. Socio-economic constraints are 
reports submitted on: Z. Interim report submitted. z. InterIr Phase II report. not prohibitive. 

a. Socio-econoic analysis 3. 4 models of improved sugarcane process 3. Fabricators records. 2. Appropriate technologl exists 

c. Mechanical caactisting 	 equipment fabricated. 4 models On-site inspection. elsewhere in the world, can be 
c. Mechanical characteristics and of improved oilseed processing equip- End of Phase LU report. identified and adapted to the 

physical efficiency of small men. fabricated. 2 models of improved 4 Manufacturers' sales Pakdstani village environment. 
Wscale sugarcane and oilseed rice bran processing equipment & records. 	 3. Significantly improved appropriate 

processing technology, fabricated. 5 	 food processing technology can be
Z 0 d. Capabilities of food processing 

equipment manufacture&td Contd ........ developed. 

Inputs: Activities and Types of Resources Level of Effort/Expenditure for each activity. 	 (Contingencies and inflation Affecting input-to-output link: 

u 1. Funding for Phase I research and 1. USAID 	 included). 
reports an $40, 000 for local costs 	 1. ATDO will instiaU.Lonalize the 

< a. Socio-economic study of village Host'Country 	 Capability of this project 
level food processing environ- $46,663 in local currency management effectively. 
ment. costs. A contracting entity (contractor 

b. Micre-fii~n aialysil of vilee -2. A. USAID 	 and sub-contractors(as necessary) 
food proeorsors. I. $35,000 equipment capable of executing all phases -f 

c) Perferman-ce piuCraeters of 2. $17, 000 international travel and project implementation can be 
existing food processing techno.. . per diem. 	 identifizd. 

logy. 	 3. $26, 000 technical assistance. 
d. CalabViit'es ef f ro essing 

me eran=e-qdpana . 
0 Pr'icail Conc Pts Incorporated. 1972 

Wishinqtono D.C. 



Page No. 2 LOGICAL FRAMEWORK Est. Project Completion Date 
FOR Date of this Summary 

SUMMARIZING PROJECT DESIGN 

Project Title: Village Level Food Processing 391-4170 

NARRATIVE SUMMARY OBJECTIVELY VERIFIABLE INDICATORS MEANS OF VERIFICATION IMPORTANT ASSUMPTIONS 

Program Goal: The broader objective to 
which this project contributes: 

Measures of Goal Achievement: Concerning long term value of proo-Wkoroject: 

0
 
0
 
r 

] Project Purpose: Conditions that will indicate purpose has been Affecting purpose-to-goal link: 
L12 achieved. End of project status. 
3 a e3. 	 Presently employed permanent 

or casual labor will not be 

displaced. 
0L 

4. Improved cane crushers and oil 

Z extractors and rice bran proce

0M 	 ssing units can be priced within 

the range of the target population0 C 
-3 1 Rice bran oil will find a market 

.=5. 
> L 

0-

Outputs: ragnitude of Outputs necssary and sufficient to achieve purpose. 	 Affecting output-to-purnose link:4. 200 units improved sugarcane processing
2. 	 Interim and report summarizing 

the results of a worldwide search & equipment fabricated. 100 units of
 
O for appropriate technology 5. improved oilseed processing equipment
 

suitable for testing and adaptation fabricated. 8 units of improved rice bran
 
for use in villages in Pakistan processing equipment fabricated.
 
equipment and technical literatupr(
 

u 4shipped to Pakistan. *. Target are provisional subject to the 

u. 3. Prototype sugarcane, oilseed aud number of types of equipment developed
 
D rice bran processing equipment and the industrial extension strategy
 

c and related processing technology pursued in Phase IV. Contd ....._J-=Contd... 

< Inputs: Activities and Types of Rescurces Level of Effort/Expenditure for each activity. Affecting input-to-output link: 

2. Funding for Phase world search 4. $8, 000 in local currency costs for 
< for apprpriate technology, interim literature search. 

report and importation of selected B. Host country
 
equipment and technical literature. $37, 493 in local currency management
 

L 3. 	 Funding for Phase III pretotype costs.
 
design, testing, adaptation and 3. A. USA.lD
 
production of model equipment and 1. $123, 000 technical assistance.
 

end of Phase IlI report. 2. $78, 000 for local costs.
 

4. 	 Funding for procurement of custom B. Host Country
 
fabricated equipment from $37, 701 in local currency
 
manufacturers. management costs.
 

Praetie.l Concepts In rPorted. 1972 
Washington. O.C. 



PC 726 P ge No. 3 LOGICAL FRAMEWORK 	 Est. Project Completion Date , 

FOR Date of this Summary 

SUMMARIZING PROJECT DESIGN 

Project Title: Village Level Food Procassing 391-4170 

NARRATIVE SUMMARY OBJECTIVELY VERIFIABLE INDICATORS MEANS OF VERIFICATION IMPORTANT ASSUMPTIONS 

Program Goal: The broader objective to 
which this project contributes: 

Measures of Goal Achievement: Concerning long term value of programproject: 

-

u, R Froject Purpose: Conditions that will indicate purpose has been 	 Affecting purpose-to-goal link: 
es o 	 achieved: End of project status. 

0
I-o 

z 

Mi 

-

outputs: Magnitude of Outputs necessry and sufficient to achieve purpose. 	 Affecting output-to-puroose link: 

developed/tested. Models of 6. Results of Phase IV market evaluation 

prototype equipment fabricated, studies.
 
S End of Phase IU report. Loan disbursements for project equipment.
 

4. Equipment manufacturers 7. Phase IV studies completed. 

& producing and marketing custom 
5. fabricated equipment. 

cus ~ 6. innovating food processors r_ing 

ul - improved technology, equipment 

Z 0 partially financed with project 

credit. 	 Contd.. 

Inputs: Activities and Types of Resources Level of Effort/Expenditure for each activity. 	 Affecting input-to-output link: 

C 5. Funding for industrial extension. 4. USAfD
 
.C 

c 6. Funding for credit for accepting $126, 000 in local currency for procure
- food processing innovators. ment of equipment.
 

7. 	 Funding for Phase IV studies and 5. A. USAMD
 
reports. $39, 000 technical assistance.
 

$150, 000 in local currency for procure
ment-of fabricated equipsPet. 
B. Holt Coffntry"
 
a) $30 00. b'Ical currency for indus

" ZiM 	ektension. 

b) $22.784 in local currency zer Phase-I 
-1 management costs. 

0 	 Prw aetocem lnosrponitd. 1972 

V5aswngton. D.C. 



PC 72-8 Page No. 4 LOGICAL FRAMEWORK 

FOR 

SUMMARIZING PROJECT DESIGN 
Project TW!. Village Level Food Processing  391-4170 

NARRATIVE SUMMARY OBJECTIVELY VERIFIABLE INDICATORS 
Program Goal: The broader objective to Measures of Goal Achievement: 
which this project contr:butes: 

MEANS OF VERIFICATION 

Est. Project Completion Date 

Date of this Summary 

IMPORTANT ASSUMPTIONS 

Concerning long term value of program/project: 

Calc 

0 

Pe: Conditions that will ini5cafmpurpose has been 
achieved: End of project status. 

Affecting purpose-to-goal link: 

a. -

L0 

> C 

I2f 

0 

outputs: 

Phase IV studies on acceptability 
new technology innovating popula. 
tidn and choice of technology. 

6 ot ear 

Mauntude of Outputs ncesay and auffice.' to achieve Purpose. 

07. rf 

Affecting output-to-purpose link: 

Z 0 

a 

20 

-J 

CO 

(5
< _ 

Inputs: Activities and Types of Resources 

2.7. 

Level of Effort/Expendciture for each activity.Afetnipu-ooptlnk 

6. Host Country
$40, 000 in local currency for credit 
USAID 

$20, 000 in local currency for studies 
and report. 

0 Practlei Coie I l Portd 1972 
Washington. D.C. 
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CHECKLIST OF STATUTORY CRITERIA 

BASIC AUTHORITY 

1. 	 FAA € 103; € 104; € 105;
 
106 Is grant being made
 

a. 	 for agriculture, rural develop- Yes,
 
ment or nutrition;
 

b. 	 for population planning or health; No. 

c. 	 for education, public administration, No.
 
or human resources development;
 

d. 	 for the following activities: No. 

1. 	 programs of technical coop
ration and development;
 

2. 	 programs to help the recipient
 
country alleviate energy
 
problems;
 

3. 	 programs of research into, and
 
evaluation of the progress of
 
ec -nomic development or into
 
the factors of development
 
activities and development
 
assistance; 

4. 	 programs of reconstruction 
following natural or manmade
 
disasters;
 

The 	following abbreviations are used' 

FAA - Foreign Assistance Act of 1961, as amended. 
FAA, 1973 - Foreign Assistance Act of 1973. 
App. -	 Foreign Assistance and Related Programs Appropriation Act, 1975. 
MMA -	 Merchant Marine Act of 1936, as amended. 

\ ( 
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5. 	 programs designed to helpsolve
 
special development problems;
 

6. 	 programs of urban development. 

COUNTRY PERFORMANCE 

Progress Towards Country Coals 

2. FAA 201 (b) (5), (7) & (8); 208 

A. 	 Describe extent to which country is: 

(1) 	 Making appropriate efforts to Food production is a major focus 
increase food production and improve of Pakistan's development effort. 
means for food storage and distribu- Current food production targets 
tion. 	 will make the country self..suffi

cient in wheat by 1979. The 
Government has supported these 
targets by adopting a price support 
policy for wheat, allocating large 
amounts of domestic credit for 
farmers and implementing rural 
credit campaigns. It has removed 
restrictions on the domestic sales 
and distribution of fertilizer, con
tinues to invest major amounts in 
farm mechanization, improved 
irrigation, domestic fertilizer 
production and fertilizer imports. 
Since 197Z, domestic fertilizer 
sales have increased from 381,000 
nutrient tons to an estimated 584 
thousand tons in 197' (up 53%). 
It is 	making significant efforts to 
adapt foreign technology (supported 
by a 	major pril 30, 1974 A. I. D. 
loan 	agreement), build new ferti
lizer plants, better distribute high
yielding seed varieties and extend 
irrigated acreage. 
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(2) Creating a favorable climate Nationalization of domestically owned 
for foreign and domestic private banks and a number of major indus
enterprise and investment, tries in Lulfillment of election pledges
 

by the current government created 
uncertainties for investors that have 
retarded private investment in large
scale industries. A formula for the 
payment to investors has been publicly 
adopted, and clearer demarcation of 
the industrial role of private and public 
investors have improved the climate 
somewhat. The Government's leaders 
have publicly affirmed that a substantial 
degree of domestic and foreign private 
investment is essential to the country's 
economic development. Inducements to 
new private investment are offered, and 
there is active growing investment in 
medium and small scale industry. Lately,
U.S. investors have evidenced percepti
ble interest in establishing or expand
ing prospects and the Government has 
already approved many of these- e. g. 
Rafhan Maize (ICP), Premier Tobacco, 
Fauji Agrico fertilizer plant. 

(3) Increasing the public's role The present government describes it
in the developmental process, a Government".
self as "People's Dur

ing the summer of 1973 a new consti
tution establishing a parliamentary form 
of government was put into effect in 
Pakistan. At the lower level, the 
fledgling Peoples Works and Integrated 
Rural Development Programs contem
plate more active participation in 
development at the village level. 

(4) (a) Allocating available budge- Development investment expenditures 
tary resources to development.account for about 38% of the consolidated 

Government budget in FY 1976. They 
have increased from Rs. 10, 838 million 
(35%) in FY 1975 to Rs. 13, 500 million 
in FY 1976. 



1 
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(b) Diverting such resources The budget for defense expendituresfor unnecessary military ex- increased by only 12%penditure (See also Item No. 21) 
in FY 1976, 

significantly less than the 25%and intervention inin affairs of crease in development expenditures.other free and independent In FY 1975 Rs. 6,832 million wasnations. ) (See also Item 
No. 

spent on defense expenditures, and11). revised estimates this year are 
Rs. 8, 200 million. There has as 
yet been no significant increase 
following (a) India's detonation of 
a nuclear device, (b) the continuing
strain in Afghan-Pakistan relations, 
or (c) the lifting of the U. s. embargo 
on sales of lethal defense items to 
Pakistan. 

(5) Making economic, social, The current government promulgatedand political reforms such as a quick succession of different land,tax collection improvements labor,
and changes banking, education, health,in land tenure and law reforms,arrangements, which are makingand making significant contributions progress to social,toward respect for the economic and political developmentrule of law, freedom of expres- as they are being implemented.sion and of the press, and The 

re- rule of law is publicly endorsed,cognizing the importance of though the laws have recently beenindividual freedom, initiative, amended making it easier for theand private enterprise, government to move against certain 
elements of political opposition. The 
government has announced a new plan
to strengthen democratic local govern
ment. 

(6) Willing to contribute funds IApprcxirriately 30% .oP.the projop.to the project or program, costs will bejinancelt by;the 

Govornment. 
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(7) Otherwise responding to the As the responses above suggest,
vital economic, political, and the recipient government has
social concerns of its people, committed itself to meeting the
and demonstrating a clear vital economic, political and social
dutermination to take effective concerns of its people. Since coming
self-help measures, to power, the self-help measures 

the government has taken include 
the rupee devaluation of May 1972 
and import liberalization program, 
increases in tax revenues and other 
stal'ilization measures, steps to 
increase subsidies on farm inputs, 
aciid substantial flood relief recovery 
and rehabilitation efforts. It has 
lifted or relaxed internal restric
tions on the transport and sale of 
wheat, and increased the government 
procurement price substantially, 
measures that will give significant 
increased incentive to agricultural 
production. 

B. Are above factors taken into account Yes.
 
in the furnishing of the subject assistance?
 

3. FAA 116 

(a) Has the Secretary of State made a
 
determination that the recipient country
 
does not engage in a consistent pattern 
of gross violations of internationally 
recognized human rights? 

(b) If not, does this project? directly Yes.
 
benefit the needy people of the
 
recipient country? 



Treatment of U.S. Citizens and Firms 

4. 	 FAA ' 620 (c). If assistance is to 

government, is the 
government liable 
as debtor or unconditional guarantor 
on any debt to a U.S. citizen for goods 
or services furnished or ordered where 
(a) such citizen has exhausted available 
legal remedies and (b) debt is not denied 
or contested by such government. 

5. 	 FAA 620 (e) (1). If assistance is to a 
government, has it (including govern-
ment agencies or sub-divisions) taken 
any action which has the effect of 
nationalizing, expropriating, or other-
wise seizing ownership or control of 
property of U.S. citizens or entities 
beneficially owned by them without 
taking steps to discharge its obli-
gations toward such citizens or 
entities ? 

6. 	 FAA 620 (o); Fishermenis Protective 
Act._ 5. If country has seized, or 
imposed any penalty or sanction against 
any U.S. fishing vessel on account of 
its fishing activities in international 
water, 

a. has any deduction required by Fisher-
men's Protective Act been made? 
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No. 

The March 1972 Life Insurance 
Nationalization affected an American 
Company, which negotiated a satis
factory settlement, and received 
compensation in 1973. In addition,
 
the nationalization of sciiools
 
potentially affects 
one American
 
church organization which owns
 
substantial property in Pakistan.
 
The church organization is holding
 
discussions with the 
government 

on the matter. 

Not Applicable. 

Not Applicable. 

b. has complete denial of assistance been Not Applicable.
considered by A. I. D. Administrator? 



Relations with U.S. Government and Other 
Nations 

7. 	 FAA 620 (a). Does recipient country 
furnish assistance to Cuba or fail to 
take appropriate steps to prevent 
ships or aircraft under its flag from 
carrying cargoes to or 	from Cuba? 

8. 	 FAA ¢ 620 (b). If assistance is to a 

government, has the Secretary of State 

determined that it is not controlled by 

the International Communist Movement? 

9. 	 FAA € 620 td). If assistance is for any 

productive enterprise which 
will compete 
in the United States with United States 
enterprise, is there an agreement by
the recipient country to prevent export 
to the United States of more than 20% of 
the enterprise's annual production dur
ing the life of the loan. 

10. 	 FAA 620 (f). Is recipient country a 
Communit country? 

11. 	 FAA € 620 (i). Is recipient country in 
any way involved in (a) subversion of, 
or military aggression against, the 
United States or any country receiving 
U.S. 	 assistance, or (b) the planning of 
sUch 	subversion or aggression? 

12. 	 FAA 620 (j). Has the country permitted, 
or failed to take adequate measures to 
prevent, the damage or destruction, by 
mob action, of U.S. property? 

ANNEX 
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Pakistan does not furnish assistance 
to Cuba. However, during October 
1973, 4, 000 tons of barley were 
shipped to Cuba by a private ex
porter. There had never been any 
previous barley exports from 
Pakistan to Cuba. The GOP was 
unaware of the transaction because 
there was no procedure for licensing 
or controlling shipments of barley. 
Controls have now been instituted 
and the GGP has assured the U.S. 
that no further exports will be made. 

Tne Secretary of State has deter
mined that Pakistan is not controlled 
by the International Communist 
Movement. 

Not Applicable. 

No. 

No. 

No. 

/
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13. 	 FAA € 620 (1). If the country has Pakistan has instituted' the invest
failed to institute the investment mrnt guaranty program for the 
guaranty program for the spcific specific risks of expropriation,
risks of expropriation, in converti- inconvertibility and war risk. 
bility or confiscation, has the 
A. I. D. administration within the
 
past year considered denying assis
tance to such government for this
 
reason?
 

14. 	 FAA S 620 (n). Does recipient Not Applicable.
 
country furnish goods to North
 
Viet-Nan-i or permit ships or air
craft 	under its flag to carry cargoes 
to or 	from North Niet-Nam? 

15. 	 FAA € 620 (g). Is the government of No.
 
the recipient country in default 
on
 
interest or principal of any A. 1. D.
 
loan to the country?
 

16. 	 FAA 620 (t). Has the country severed Diplomatic relations with the United 
diplomatic relations vith the United States have never been severed. 
States. If so, have they been resumed 
and have new bilateral assistance agree
ments been negotiated and entered into 
since such resumption? 

17. 	 FAA 620 (u). What is the payment status Pakistan is not delinquent in any
of the country's U. N. 	 obligations ? If the obligations to the United Nations. 
country is in arrears, were such arrear
ages taken into account by the A. I. D.
 
Administrator in determining the 
cur
rent A. 1. D. Operational Year Budget?
 

IL". 	 FAA 481. Has the government of No. 
recipient country failed to take adequate 
steps to prevent narcotics drugs and 
other controlled substances (as defined 
by the Comprehensive Drug Abuse Pre
vention and Control Act of 1970) produced
 
or processed, in wvhole or in part, in such
 
country, or transported through such coun
try, from being sold illegally within the 
jurisdiction of such country to U.". Govern
ment 	personnel or their dependents, or from 
entering the U.S. unlawfully? 
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19. FAA € 659. If (a) military base is Not Applicable. 
located in recipient country, and 
was constructed or is being maintained 
or operated with funds furnished by 
U.S., and (b) U.S. personnel carry out 
military operations from such base, 
has the President determined that the 
government of recipient country has 
authorized regular access to U.S. 
correspondents to such base? 

20. FAA € 666. Does the government of No. 
recipient country object to the presence 
of any officer or employee of the U.S. 
who is present in this country for the 
purpose of carrying out economic develop
ment assistance on the basis of the race, 
religion, national origin, or sex of such 
officer or employee? 

Military Expenditures 

Zi. FAA 620 (s). WVhat percentage of During fiscal year 1976, Pakistan's 
country budget is for military expen- known defense expenditures are 
ditures? How much of foreign projected to be about Rs. 8, 200 
exchange resources spent on military million, 23% of the consolidated 
equipment? How much spent for the government budget. Last year
purchase of sophisticated weapons defense expenditures were Rs. 6, 832 
systems? (Consideration of these million, about the same percentage 
points is to be coordinated with the of the total budget. We have no 
Bureau for Program and Policy precise estimate of foreign exchange
Coordination, Regional Coordinators recources utilized to acquire military
and Military Assistance Staff (PPC/RC). hardware and other defense equip

ment, but believe these to be about 
$200 million annually largely to 
replace and maintain obsolescent 
equipment, much of it supplied by 
the U.S. as military aid during 
the 1950's and early 1960's. 
Pakistan has purchased sophisti
cated weapon systems from abroad, 
including Mirage jet fighters from 
France, armored personnel carriers 
from the U. E:. and tanks and jet 
fighters (many on concessional 
terms) from the Peoples Republic 
of China. 
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Conditions of The Loan
 

General E-oundness
 

22. 	 FAA ¢ 20! (d). Information and 
conclusion on reasonableness and
 
legality (under laws of country and
 
the United Etates) of lending and 
 Nct applicable.
 
reiending terms of the loan.
 

23. 	 FAA 201 (b) (2); 201 (e).

Information and conclusion on activity's ,lthouph this 
i~c a grant project, a
economic and technical soundness. If Lhoroufh analycis of the ccon.omic and
loan is not made pursuant to a multi- jechnical scurdness of .he prcj ect is
lateral plan, the amountand 	 of the includcd in the PP. The prr-yrarn as
loan exceeds $100, 000, has country p'ropozedl i.: cc,.sidered technically
submitted to A. I. D. an application for and economically sound.

such funds together with assurances 
 A joint USAID/GOP committee has 
to indicate that funds will be used in developed the -r .jo'ct paper.. 
ar, economically and technically sound application was received. (See
-ianner ? Annex H.) 

The prcj ect agre,:met-nt will include 
requirements for judicious use of 
the funds. 

24. 	 FAA _ 201 (b) (2). Information and 
conclusion on capacity of the country
 
to repay the loan, including reason-
 Not at1ica
 
ableness of repayment prospects.
 



25. 	 FA 201 (b) (1). Information and 
conclusion on availability of financing
from other free-world sources, in-
cluding private sources within the 
United States. 

26. 	 FAA 611 (a) (1). Prior to signing 
of loan will there be (a) engineering,
financial, and other plans necessary 
to carry out the assistance and (b) a 
reasonably firm estimate of the cost 
to the United States, of the assistance? 

27. 	 FAA ¢ 611 (a) (2). If further legis-
lative 	action is required within reci
pient 	country, what is the, basis for
reasonable expectation that such action 
will be completed in time to permit
orderly accomplishment of purpose 
of loan? 

28. 	 FAA 611 (e). If the loan is for 
Capital Assistance, and all U.S.assistance to project now exceeds 
$1 million, has Mission Director 
certified the country's capability 
effectively to mai-'tain and utilize 
the project? 
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Although Pakistan has received and 
expects to continue to receive sub
stantial assistance from other coun
tries, this financing is largely corn
mitted to other high priority uses. 
Many of the projects financed by this 
other assistance are complementary
 
to 
the project to be assisted here,

and this combination 
results in a
 
synergism 
that will substantially
increase their total contribution to
Pakistan's productivity, economic
 
and social development, 
 and repay
ment capability. A. T. D. is not now aware of any U. S. 	 private sector in
terest in investing or otherwise con
tributing to this project activity. 

Not applicable. 

No such lQgislative action is required. 

Not applicable 



Loan's Relationship to Achievement of Country 
and Regional Goals 

29. 	 FAA € 207; 113. 
Extent to which assistance reflects 
appropriate emphasis on: (a) en-
couraging development of democratic, 
economic, political, and social insti-
tutions; (b) self-help in meeting the 
country's food needs; (c) improving 
availability of trained manpower in 
the country; (d) programs designed to 
meet the country's health needs; (e) 
other important areas of economic, 
political and social development, in
cluding industry, free labor unions, 
cooperatives, and Voluntary Agencies; 
transportation and communication; 
planning and public administration; 
urban development, and modernization 
of existing laws; or (f) integrating wo
men into the recipient country's 
national economy. 

30. 	 FAA 209._ Js project susceptible of 
execution as part of regional project? 
If so why is project not so executed? 

31. 	 FAA € 201 (b) (4). Information and 
conclusion on activity's relationship 
to, and consistency with, other develop-
ment activities, and its contribution to 
realizable long-range objectives. 

32. 	 FAA € 201 (b) (9). Information and 
conclusion on whether or not the 
activity to be financed will contri
bute to the achievement of self
sustaining growth. 
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This project will improve smal scale 
decentralized food procecsing and thus 
permit a continuing-direct participation 
by rural people in the economic 
decision-making process. It is 
,directly concerned with helping meet 
the country's food needo through 
self-help. (Note: (e) and (f) are not 
applicabk 

No. 

This project is directly in line with 
Pakistan's major development plans. 
It will contrihute to the,4achievement 
Cof .ood -elf-sufficiency, and improve 
the di:;tribution of i.corle. 

Please see Item 31 above. 



33. 	 FAA € 209. Information and con-

clusion whether assistance will
 
encourage regional development 
programs. 

34. 	 FAA ', 111. Discuss the extent to 
wich thegrant will strengthen the 
participation of urban and rural 
poor in their country's development, 
and will assist in the development of 
cooperatives which will enable and 
encourage greater numbers of poor 
people to help themselves toward a 
better life. 

35. 	 FAA € 201 (f). If this is a project
 
loan, describe how such project
 
will promote the country's economic 
development taking into account the 
country's human and material re
sources requirements an. relation
ship between ultimate objectives of 
the project and overall economic 
development. 

36. 	 FAA 0 281 (a). Describe extent to which 
the~yart will contribute to the objective 
of assuring maximum participation in 
the task of economic development on the 
part of the people of the country, through 
the encouragement of democratic, private 
and local governmental institutions. 

37. 	 FAA 0 281 (b). Describe extent to which 
program recognizes the particular needs, 
desires, and capacities of the people of 
the country; utilizes the country's intel-
lectual resources to encourage institu-
tional development; and supports civic 
education and training in skills required 
for effective participation in govern-
mental and political procesbes essential 
to self-government. 
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Not Applicable. 

Thio project will result in an increased 
return to small farm and and village
luvcl food processors, which will have 
a direct impact on the qualitative 
improvement of the lives of rural 
people, and their chances for partici
pation in development. Development 
of cooperatives cannrt be predicted 
to any satisfactory degree at this stage. 

Not applicable, grant funded 

The project will encourage small-scale, 
private food processing in the rural 
sectton. 

The projqct recognizes the needs of the 
-rural posulation and the desire for 
continuing participation in food p-ocessin 
activities and their desire and capacity 
to achieve income goals. There is no 
direct effect on the use of the country's 
intellectual resources or on civic 
education and training in akills 
nudud- or increased civic participation. 



38. 	 FAA € 201 (b) (3). In what ways does the 

activity give reasonable promise of con-

tributing to the development of economic 

resources, or to the increase of pro-

ductive capacities? 

39. 	 FAA ' 601 (a). Information and con-

clusions whethergre7Jt will encourage 

efforts of the country to: (a) increase 

the flow of international trade; (b) 

foster private initiative and competi-

tion; (c) encourage development and 
use of cooperatives, credit unions, 

and savings and loan associations; 
(d) discourage monopolistic prac-

tices; (e) improve technical effi-

ciency of industry, agriculture 

and commerce; and (f) strengthen 

free labor unions. 

40. 	 FAA € 619. If assistance is for 
newly independent country, is it 
furnished through multilateral 
organizations or plans to the 
maximum extent appropriate? 

Pt:ct' Effect on U.S. and A.I..D. Program 

41 	 FAA € 201 (b) (6). Information and con
clusion on possible effect of loan on U.S. 
economy, with special reference to 
areas of substantial labor surplus,

commoditiesextent to which U.S. and 

assistance are furnished in a manner 
consistent with improving the U.S. 
balance of payment position. 
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The adoption of improved food processing 
shall result in a more efficienttechnology 

utilization of economic resources and 

commensurate increase in incomes. 

) The project will havu no direct effect 

on inter ,ticnal tra-de. 
b) Tho projjct will increase the 

cppr:rtuLiti'-': for small-scale feod 

proceooit,, %nd uncourage eificicncy 

amen ? ccnp,'titor s. 
c) TL_ T-,- jcct is nct likely to affect 

cooperative activity. 
d) 72.. prrjct, by incrcasing the 

fficioncy nf small-scale food 

proce'cing will increase competition 

in Pl*i.t:-n' apro-buoineCr cector. 

e) Thu .r 'j ct will increasc thu 

technical efficiency of fooc processors. 

f) There will be no impact upon 
labor unions. 

Not Applicable. 

Not applicablb, grant fundo'2. 
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42. 	 FAA € Z0Z (a). Total amount of money M,:r th7n 6 57',ci thGAID .gr.antv.il be.use 
under loan which ir going directly to for tech.nical auoictance and contr-actor 
private enterprise, is going to inter- s.uppcrt co:its in the private sector, 
mediate credit institutions or other Rernainin! ]JiW finrncial,costs are for 
borrowers for use by private enter- ccrnmoditiocs which will be procurec 
prise, is being used to finance imports in the private sector 
from private sources, or is other
wise being used to finance procure..
 
ments from pri%.ate sources.
 

43. 	 FAA € 601 (b). Information and con- This PrrAt is not expected to directly
 
clusion on how thgr:Xt will encourage foster U.S. private trade and invest-

U.S. private trade and investment ment abroad.
 
abroad and how it will encourage pri
vate U.S. participation in foreign
 
assistance programs (including use
 
of private trade channels and the ser
vices of U. S. private enterprise).
 

44. 	 FAA € 601 (d). Ita capital project, are 
engineering and professional services Not c.pplic.fre 
of U.S. firms and their affiliates used 
to the maximum extent consistent with 
the national interest? 

45. 	 FAA V 602. Information and conclusion Small 3uuineac notification procedures 

whether U.S. small business will parti- will be utilized. 
cipate equitably in the furnishing of 
goods 	and services financed by the loan. 

46. 	 FAA V 620 (h). Will the i:rat promote No. 
or assist the foreign aid projects or 
activities of the Communist-Bloc 
countries ? 

47. FAA V 621. If Technical Assistance is Sta ndl.rd crompetitivecprocedures'will 
financed by thegrt . information and 'be 'i6'@d to hbein s6-t'ViOeT r ivate 
conclusion whether such assistance will consulting firm on a contract basis. 
be furnished to the fullest extent practic
able as goods and professional and other
 
services from private enterprise on a 
contract basis. If the facilities of other 
Federal Agencies will be utilized, infor
mation and conclusion on whether they are 
particularly suitable, are not competitive
 
with private enterprise, and can be made
 
available without undue interference with
 
domestic programs.
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Loan's Compliance with Specific
 
Requirements
 

48. 	 FAA € 110 (a); € 208 (e). In what The project agre-emept will specify 
manner has or will the recipient that the host country will provide 
country provide assurances that at least 25% of the cost of the 
it will provide at least 25% of the entire activity.
 
cost of the program, project, or
 
activity with respect to which the
 

grant 	 is to be made? or has a 
determination been made that the
 
recipient country is relatively least
 
developed and the requirement has
 
been waived? 

49. 	 FAA __ 660. willgra t be used to No. 
finance police training or related
 
program in recipient country?
 

50. 	 FAA s 114. WillUaxl be used to pay No. 
for performance of abortions or to 
motivate or coerce persons to
 
practice abortions?
 

51. 	 FAA ! 201 b). Is the country among 
the 20 countries in which development Not applicable, grant funded. 
loan funds may be used to make loans in 
this fiscal year ? 

52. 	 FAA € 201 (d). Is interest rate of loan 
at least 2% per annum during grace period Not applicable, grant funded. 
and at least 3% per annum thereafter? 

53. 	 FAA € 201 (f). If this is a project loan, 
what provisions have been made for 
appropriate participation by the reci
pient country's private enterprise? Not applicable, grant funded.
 



54. 	 FAA € 604 (a). Will all commodity 
procurement financed under the loan 
be from the United States except as 
otherwise determined by the President? 

55. 	 FAA 604 (b). What provision is 
made to prevent financing commodity 
procurement bulk at prices higher than 
adjusted U.S. market price? 

56. 	 FAA € 604 (d). If the coope- ating 

country discriminates against U.S.
 
marine insurance companies, will
 
vGJct agrcrmflt requi'.!,that marine 

insurance oe placed in the United 
States on commodities financed 
by the loan? 

57. 	 FAA € 604 (e). If offshore procure-
nent of agricultural commodity or 

product is to be financed, is there 
provision against such procurement 
when the domestic price Of such 
commodity is less than parity? 

5'r. 	 FAA ¢ 604 (f). If -.rant finances a 
commodity import program, will 
arrangemcnt- be made for supplier 
certification to A. I. D. and A. I. D. 
approval of commodity as eligible 
and suitable? 

59. 	 FAA € 608 (a). Information on 
measures to be taken to utilize 
U.S. 	 Government excess personal 
property in lieu of the procurement 
of new items. 

60. 	 FAA € 611 (b); aop.L101. If 9a7,nt 
fina ,ces water or water-related land 
resource construction project or 
program, is there a benefit-cost 
computation made, insofar as 
practicable, in accordance with the 
procedures set forth in the Memoran
dum of the President dated May 15, 1962? 
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Too, 

Not Applicable. 

Not Applicable. 

Not Applicable. 

This is a project grant. 

Not Applicable. 

Not applicable 
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61. 	 FAA € 611 (c). If contracts for
 
construction are to be financed
 
what provision will be made that
 
they be let on a competiti,'e basis
 
to maximum extent practicable?
 

62. 	 FAA € 612 (b); € 636 (h). Describe The host country will provide agreed 
steps taken to assure that, to the amounts of local currency expenses 
maximum extent possible, the country of the project. 
is contributing local currencies to 
meet the cost of contractual and other
 
services, and foreign currencies owned
 
by the United States are utilized to meet
 
the cost of contractual and other services.
 

63. 	 S~ction 30 and 31 of PL 93-189
 
!FAA of 1973).
 
Will any part of the r:Xt be used to No.
 
finance directly or indirectly military
 
or paramilitary operations by the U. S.
 
cz by foreign forces in or over Laos,
 
C>nmbodia, North Vietnam, South
 
Vjitnam, or Thailard?
 

(A. 	 Sect-on 37 of PL 93-189 (FAA of No.
 
1973); 1p.11i,1 Will any part
 
of this :r-rTbe used to aid or assist
 
,-2ncrally or in the reconstruction 
of North Vietnam? 

. TAA 	 Does United States€ 612 (d). the 	 The U.C. owns excess Pakistani 
own excess foreign currency and, if so, rupees that are nrprammed for use 
what 	arrangements have been made for in a number of p'rojects .
 
its release?
 

66. 	 FAA € 620 (g). What provision is there Proceedo disbursement procedures 

agcainst use of subject assistance to to be included in the project agreement 
compensate owners for expropriated ,.- will pro'"6t.use qf the £imnat for 
or nationalized property? ,.purpoce. ohe., tha. intended. 
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67. 	 FAA € 620 (k). If rrat is for constnuc- Not Applicable.
tion of productive enterprise, will
 
aggregate value of assistance to be
 
furnished 
by the United States exceed
 
$100 million ?
 

68. 	 FAA € 636 (i). Will anygrt funds be No.
 
used to finance purchase, long-term
 
lease, or exchange of motor vehicle
 
manufactured outside the United States
 
or any guaranty of such transaction? 

69. 	 App. _ 103. Will any a± funds be No. 
used to pay pensions, annuities,
 
retirement pay, etc., for military
 
personnel?
 

70. 	 App. € 105. If r-t is for capital Although this is not a capital project, thereproject, is there provision for will be a provision for AID approval ofA. I. D. approval of all contractors contractors and contract terms. 
and contract terms? 

71. 	 App. € 107. Will any mt. funds be No. 
used to pay UN assessments? 

72. 	 App.r€ 108. Compliance with regula- Not Applicable.
 
tions on employment of U.S. 
 and local
 
personnel. (A. 1. D. Regulation No. 7)
 

73, 	 App. €110. Will any of R-.nt. funds be No. 
used to carry out provisions of FAA 
€ 209 	 (d) or FAA € 251 (11)? 

74. 	 App. 112. Will any of the funds No.
 
appropriated 
or local currencies
 
generated as a 
result of AID arjsistance 
be used for support of police (.r prison

construction and administration in South
 
Vietnam or for support of police training
 
of South Vietnam? 


