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Summary and Recommendations

Recommendations

1.

~he total cost of the project is $800, 000 equivalent. It is
recommended that AID contribute $565, 000 of these costs
through dollar graats to the Government of Pakistan,
Appropriate Technology Development Crganization. A
Project Agreement will be signed in fiscal year 1976
obligating $175, 000 . Additional obligations will be made

in the transitional quarter and fiscal years 1977 and 1978.
These obligations are scheduled for $150, 000, $150, 000 and
$90, 000 respectively.

This project is designed so that U.S. dollars will finance
contract costs, including foreign exchange and local costs.
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 of
U. S. source restrictions on the procurement of services
is requested so that the costs of locally procured services
may be financed by this grant, For complete justification,
see Section IV-C-4,

Cne major phase of the project is a world-wide search

for appropriate technology. If the most appropriate equipment
is available only outside of the U.S., then a waiver of U.S.
source restrictions on the procurement of commodities will
be required., Total procurement of commodities is not
expected to exceed $35, 000 and procurement from anyone
source will be less than $25, 000, Therefore the Mission
Director will exercise his discretionary powers to waive

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

Description of Project

1'

Project Activities

This project seeks to identify, develop, produce and ultimately
disseminate (on a pilot project basis) appropriate technology of a suitable
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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 on the
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
overlcpping 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: (a2) 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 field survey
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 specificatins 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
countries where the candidate technology is located. Baged upon on-site
inspection the most promising technology will be procured; equipment,
drawings, operating manuals and other technical literaturc 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 madg as necessary, to permit the adopted technology



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 establshedin Phase I are met. Four
models of each prototype will be fabricated for Phase IV demonstration
purposes. 4t 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,

Inductrial extension activities will be carried out during Phase IV
(pilot project production and marketing of improved technology). Workshops
and manufacturers exhibiting interest in,ar.d potential for undertaking,
construction of the improved foed 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 processors,instructing them in the proper use and maintenance
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 chcice of technology study will be developed which will provide
the Gevernment with policy guidance on appropriateness of small,
intermediate, and large scale fcod processing technology, given Pakistan's
resource endcwment. An end of y 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 tc relax these constraints.

2, Project Implementation Responsibilities

Project Implementation will be carried out by a contractor;
sub-contracters will be employed as necessary. A combination of
Pakistani and American firmsg is likely to be necessary to successfully
carry out the diverse and sophisticated activities envisioned, 4 prime
contractor will assume full responsibility for all phases of project
implementation. The Appropriate Technology Development Crganization
will guide and monitor project implementation. Juarterly reports
prepared by ~TDC evaluating the performance of the contractor (s)
will be submitted tc USAID to facilitate Mission monitoring of
Project Implementation. A Joint Government of Pakistan ~ 4,1, D,
Project Implementation and £valuation Committee will be established to



conduct the special evaluations described above. Annual evaluations
will also be held to assess the overall performance of the contractor (8)
and identify problems in monitoring project implementation,

3. Prcject Linkapes

4,1, D, wili provide dollar financing for all contract services (local
and aAmerican) and commmodities procured for this project, The Government
of Pakistan will finance all prcject rmanagement costs incurred by the
Appropriate Technology Develcpment Crganization and Phase IV industrial
extension costs. It will also provide credit to inncvating food processors.,

These inputs will preduce the fellowing outputs: Phase I studies and
reports; Phasce I werld search reports and sclected equipment and technical
literature; Phase IIT improved mcdels and report; and in Phase IV equipment
fabricators will have developed the capability tc produce and market
improved fcod processing equipinient, innovating fced processors will
have procurcd and tried improved equipment and the Government will
have impertant policy guidance regarding the kind of technology to
promote and a strategy for prcinoting wide scale use of apprepriate
food preocessing technolegy.

bchievernent of the project purpose will flow from these outputs,
Feasible methcds for improvinpg small scale sugar cane, oilseed and rice
bran processing will have been identified, dcevelcped, and tested and the
potential fcr commercizalizaticn or improved technolegy will have been
demoenstrated,

Ultimately the preject purpesce will contribute tce the goal of the
nroject if impertant assumptions hold true. The prcject pgoal is tec "increase
employmecnt, raise incomes of small farmers and village food processors
and incrcase the supply of village produced sugar and edlble oil'.
Assumptions critical to the realization of this goal arc that incentives
will be sufficient tc induce food processors to invest in the new technology,
that the improved technclegy will not be laber displacing and that the
food processing population will have access to sufficient resources to
procure the new technology.



4. End of Project Status

The successful cxcecuticn of this project will result in between
50 and 200 units of irnproved cane processing equipment, between 50 and
100 oilseed precessing units and 8 rice bran processing units having been
tried by the target populaticn and proved acceptable. A strategy for
widespread producticn and dissemination of the improved food processing
technology will exist.

C. Summary Findings

1. Tcechnical Feasibility Summary

& review of the wvailable literature sugpests that considerable
research has been done or is in progress on small scale sugar cane
processing. Several premising technical alternatives exist for improving
juice extracticn rates, There i6 alsc considerable potential for reducing
lesses and/or preducing a purer supar product by empleying improved
sugar refining techniques., Incrcases in sugar reccvery rates of between
20 and 30 percecnt appear to be feasible.

Relatively little relevant research was identified on modern
small scale cilcced processing technoleogy., The feasibility cf developing
an imprcved kohlu or a substitute, an improved expeiler and/or sm.2ll
scale sclvent extraction units will be carefully assessed in Phases I
and II.,

The technolegy for recovering edible oil from rice bran has been
developed for fairly large scale precessing units. The feasibility of
developing small scale rice bran stabilization units or small scale,
economical rice bran cil extraction units will be explored in the
covrse of prcject implementation,

2. Financial Analysis Summary

Budget estin:ates for this prcject are based on the assumption
that Pakigtani institutions can and (ust play a significant role in project
implementaticn. Work executed in Pakistan by Pakistanis will cost a
fraction of what it would cost tc have the san:e 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 amiount of time and the precise mix of services
required to execute cach phase cf project implementation cannot be
estimated with great certainty, This considerzation is reflected in the
decision to execute this project on a cost plus fixed fee contract basis,
Detailed estitnates of the cost of all inputs have been made and are
reflected in thec tables included in Secticn III-B, ''Financial Analysis

and Plan'', The actual cost of project implementation will be determined
by :

1. The terms cof the contract negotiated with the prime
contractor selected thrcugh a request for proposal
procedure,

2, Decisions made during the course of project implementation,

A series of cvaluations are scheduled thrcughout 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. Lconomic Analysis Summary

Due tc the feasibility nature of this project, a rigcrous 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 scund economic guidance.

It is possible tc estimate the magnitude of the benefits that the
project might ultimately generate. » 20 to 30 percent increase in sugar
recovery rates from village level units would produce 300, 00C to
450, 000 tons of crude sugar worth bet.ween Ra, 400 and 1, 000 million
at today's prices, Tc the extent that sugar prices do not decline,
small farmer-preducers in Punjab and NWFP arc likely to be the
primary benefactors,(Ten rupees = one dollar)



-7 -

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 tc $7,200, 000 dollars in foreign
exchange savings due te reduced edible cil imports,

If apprcpriate technclery can be developed to recover edible
oil frem rice bran, upto 30, 000 tons of rice bran oil could be produced
worth $12, 000, 000 in foreign exchange savings.

The spced with which these benefits are obtained will depend
on the relative costs and efficiencies of 6ld and new machines. If
highly faverable as we cxpect these wceuld come quickly. Otherwise
largely as present machines are worn cut,

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

Concern was experesscd cover the technical feasibility of this
project during the AID/W rcview of the project paper. Lue to this
concern an extensive review of the literature was nmiade and a detailed
summary cf the technical feasibility of this project appears in
Section -4, "Technical Feasgibility',

Cencern 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 eccnomic
analysis in Scction 1II-D dces demionstrate that this project is economically
attractive given the magnitude cf potential benefits and their likely
distributicn.

Gome of the itnportant assumytions relating project purpose
tc goal were questioned. The concern about credit is being dealt with
under the prcject inputs., The industrial extension strategy described
in Section IV-4, sheould allay concern about manufacturers responding
tc the demand fcr improved processing units; the project explicity
recognizes the pessibility of develeping both small and intermediate
scale technology if the latter proves more¢ feasible, The industrial
extensicn activities in Phase 1 Vwill have to be molded accordingly.
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We share AID/W's conccrn for the importance of selecting an
institutional hom:e for the project that is capable of discharging the
important rcsponsibilities of project marapement. The Appropriate
Technology Development Organization (ATDO) has been selected by
the Government of Pakistan to assume responsibility for this project.
In consultation with ATDO it has been decided to establish as cenditions

precedent tc disbursal of project funds the follewing requirements !

b, Adequate prclessional staff be recruited and assigned
sclely to this project.

B. Procedures for the disbursement of funds to the implementing
entity (contractor) be established which will facilitate the
tirely disbursement of project funds. We believe that when
thesc conditions arc met ATDC will be fully capable of
effectively discharying its project management
respensibilities., -

The finzl issue relates tc the adequacy of incentives for food
processcrs to invest in improved appropriate food processing technology.
This year the Government tock the unusual step of prehibiting large sugar
mills from procuring and reprocessing gur into white crystalline sugar.
As mills have regularly engaged in this practice in the past, this
regulation has had the effect of gigrificantly reducing the demand for
gur in many markets and thereby depressing the farm gate price of
gur accordingly. In view cf the important pelicy issue at stake, (i.e. what
is the appropriate scale of technelogy for Pakistan, judged by economic
criteria? ), explicit provision has beer made for economic studies that
will previde the Gevernment with better infcrmation on the economic
implications of supporting small, intermediate or large scale food
processing technolegy. This project seeks to provide the Government
with a true choice among distinctly diffesent technologies by developing
improved sn:all and perhaps intermediate technolegy.
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II. Description of the Project

A, Backpground

Traditicnal technology is widely employed in Pakistan in small
scale processing of sugar canc and oilseeds, Approximeately 70 percent
of the sugar canc and 20 percent of the rape and mustard seced produced
in Pakistan are processed at fzrm and village level. The small scale
equipment used generally has very lcw pressurc capability, and is
old and poorly cperated, Ag a result sucrose and oil extracticn rates
achieved by these siriall precessors are much lower than those possible
with large scalce, modern plants., The small mills empley more labor
per unit of cutput and per unit of capital than large modern plants. The
final preducts thcugh less refined, are widely accepted and, because of
the lew price, widely consumed by the lowest income families in the
villages where they are produced. While centralizing processing in
large modern plants might thecretically increase sugar and cil
availability, it wculd invelve alinost insurmeuntable practical preblems
and major expenditures for assembly and transportation - f the raw
materials and redistributicn cf finished preducts,as well as a large
investment in new plants, Furtber, it would substantially reduce
employment in the villages and remove {rom village consumers a
supply of low ccst fcod. Beth social and economic goals clearly indicate
the desirability of efforts planned under the project te itapreve farm
and village precessing rather than invest heavily in large moedern plants,

Approximately 1.5 millicn acres of sugar cane are growa in
Pakistan but less than 25% of it is procesaed in large scale modern
mills. A small amount c¢f the cane is used unprecessed for focd and
feed. Hewever, about 70% of the total crop, (15-16 million tons per
year) is processed in very small farm and village presses. Animal
powered presses,usually having three rollers,are used in farm and
village cperations to extract the juize from cane. A single-pan
evapcrator, fired with dricd canc stalk waste (bagasse), is employed
tc produce an unrefined or partially refined sugar preduct (gur or
shakker). Village cane crushers visited in a 1975 survey had extraction
rates betwecen 57 and 74 percent of the total sucrose ceontent of the cane,
as comnpared with modern sugar mills operating in Pakistan which range
from 88 to 95% sucrosc extraction rates, It is estimated that large
mills generally extract 30-40% more sucrose from the cane than is
cbtained by the average farm and village operaticn,
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Most of the bagasse, along with the residual sucrosc it contains,
is burned to evaporate the cane juice. Cnly a very small amount is fed
to animals. The amount of sucrcsec lost due to inefficiency in small
scale farm and village level extraction is estimated to be at lcast
300, 000 tens and mere likely 450, 800 tons MT per year, with a current
market valuc of Rs. 400 and Rs, 1, 000 million (wholesale market
prices are currently averaging Bs, 50 tc Rs, 85 per maund) (1 maund =
82,28 1bs.).

Mcst of the sugar canc in Pakistan is grown on simall and medium
size farms. Eighty percent of all sugar canc is produced on farms of
less than 25 acres and 5C0% is grown on farwms of less than 12.5 acres.
Farm and village level cane processing operations generally also are
very small., Typically, canc processors own and cperate their own
equipraent. Tuey producc encugh sugar for the family's requirement
and market any surplus, thus supplementing the family's cash incomie.
There are scme larger village level cperations where cane is bought
and the cutput cold. In some cases, customn precessing of cane is
done for small farmers. Data from very limited field cbservations
suggest that farmers producing for farm and village level processing
have smaller acreage than these producing for delivery to lorge mills.

Rape and raustard seed appear ic be the most important cilseeds
processed at the village level. Producticn and processing patcerns
for the brassicas are scimewhat different than these for cane. About
one third of the 1.3 million acves of these oilseed creps planted each
year are on farms belew 12.5 acres, cne third cn farme of 12.5 to 25
acres and mcst of the remainder cn farms of 25-50 acres. However,
traditicnal processing is dene at a village, rather than farm level.
Typically the village oil pressri.an (teli) operates over the course of
the year, prccessing cilsceds as villagers come to have oil pressed
for home consumpticn, A crude weeden press (kchlu) or 2 somewhat
improved stecl model is uscd to extract the cil,

The exact percentage of the rape and mustard seed processed
in the village is unknown, A rccent study estimated that approximately
50, 060 tens cat of a total of 250-300, 000 tons of rape and mustard seed
produced cach ycar is processec in crude, village level presses, The
balance of the crop is processed in low pressure (Lahore) expellers.
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The Lahcre expellers cperate in beth market towns and larger cities,
These expellers comprise a mcre medern secter of the brassica cil
extraction industry, and are capable of extracting toa 6 or 7 percent
residual ¢il cn cake, The traditional kohlu generally is estimated to
extract tc 9 tc 16% residual cil in rape and mustard seed cake,

Data ca the dispositicn 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 indusirial
purposes, By the time the cake rcaches the large mills for reprocessing,
the free-fatty=acid centent 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 cr even a negative value when fcd te most livestock,
Because reliable fipures are not available cn the amount of oilseed
processed by village level presses or the extraction rates of the
equipmeni used, it is not pcssible to estimate accurately the savings
of edible cil that might be possible from imprcved technology.

These uarefined oil and sugar products prcduced 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 somec minerals and protein which would be lest if it were processed
into crystal sugar.

Small scale farm and village sugar and cilseed mills enjoy some
advantages which permit them to compete with large mills, despite
low extraction rates and generally lcwer product prices, Their assembly,
transportation, handling and distribution costs are very low. The raw
materials are grown and most of the finished products consumed within
a very shert distance of the mill, Labor costs are low because the
family and hired labor used generally would otherwisc be underemployed,
Ancther advantage the small sugar mills enjcy is the relatively short
time between cutting of the cane and precessing, The large mills often
receive cane which has been cut scveral days to two weeks earlier,
with resulting heavy sucrose inversien, In centrast, small farm and
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village mills usually pr.cess the cane the samiec day it is cut, well
before inversion becomes a preblen:. Further, to the extent that

the farmer processces bis cwn cane or has it custorn precessed, he
has a direct incentive to produce cane with a higher sucrose content --
an incentive lacking in laryge plant processing where, by law, the
grower is paid sclely on the basis of the weight of the cane.

Supplies of crude sugar and unrefined vegetable cil are
inadequate 2 rreet demand. These products often are not available
or are availabtle caly at highly inflaed prices and the pcorest segments
of scciety sufier,

4ibeut 3,7 rmillion acree of rice are grewn in Pakistan preducing
scme 4,0 millicn tens of paddy, assuming that the paddy yields 7 percent
bran, 280, 000 tcns of bran are produced containing 6 tc 12 percent oil,
The crop is prececsed in some 2, 000 rice nzills located throughout
Punjab and Sind, In converting paddy te pelished rice, the bran is
removed, Preseatly this bran is largely wasted although it contains
substantial quantities of edible c¢il, Rice bran cil is nct recovered
because mills de net have facilities for treating the bran immediately
after it is rerncved irom the rice. It is essential to either extract the
oil or stabilize the bran within 24 hcurs of the time of milling due to
the rapid acticn of an active enzyne in the bran which converts oil
to free-fatty-acids and renders the product uafit [or hurman consumption.

The instelled rice husking capacity in 1973-74 was 1084 tens
per hour, two hundred and cne sheller mills have a combined capacity
cf 130.7 tons per hcur and 1788 huller mills have a combined capacity of
844 tons per hcur. The sheller .rills generally have a much larger
capacity and prcduce a higher quality bran. Relative to the sheller mills,
the husker mills arc smaller, produce a bran product which includes
considerable amcunts cf cther parts of the seed, is coarser in te: “1ire
and the cil and prctzin content are lower. Given these characteristics
of the rice precessing industry -- many small mills, widely scattered
and mesi of which preduce lew guality bran -- the projec! will seek
te determine the feasibility of processing rice bran and producing
an edible oil prcduct and develop suitable sim:all scale equipment
for that purpcse.
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B. Detailed Project Description

Preliminary analysis indicates that a substantial increase in the
average extraction rates might be achieved in small scale sugar and
oilseed mills by application of the most modern technology available
to improve equipment design and operations. Researchin progress on
developing small scale rice bran stabilization technology suggests that
it may be feasible to develop an important new source of edible oil,

Because of the large sugar losses that result from the widespread
use of the physically inefficient traditional cane crushers, the Government
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 of producing a quantum increase
in the quantity and quality of sugar produced, The target is an average
extraction rate of 80% to 90% of the available sucrose from village mills
employing the new technology -=- an increase of 20 to 30% in the amount
of crude sugar produced per ton of cane.

Through improved small scale technology, the project similarly
seeks to increase the exiraction rates on rape and mustard seed from
the present 9 to 16% residual oil in the cake, without changing the locale
of processing. Given the low current extraction rates asesociated with
village presses (kohlus), an increase of 20% in amount of oil extracted
appears feasible with improved equipment and operation,

The project also seeks to demonstrate the feasibility of recovering
significant quantities of rice bran oil from bran that presently goes
totally unprocessed. The bran itself is largely discarded as waste,
although some is used as feed. Appropriate technology that is capable of
stabilizing the rice bran or extracting the oil immediately after
husking could produce 30, 000 tons of edible oil annually.



The stated goal of this prcject is to increase employment,
raise incomes of small farmers and village food processors and
increase the supply of village prcduced sugar and edible oil.

The project will involve {our phases with specific points at
which formal evaluaticns will be mmade and decisions taken affecting
subsequent activities, Theec phasas are @

1. Evaluation of the poiential for improvement in
extraction rates and conditions which the improved
technology must meet.

II, Werld-wide search for improved techndogy .

111, Redesign, testing and refinement of candidate technolegy
for the different situaticns encountered in Pakistan,

Iv, A fairly lerge industrial extension effort to develop the
capability of fabricators te produce and market the
iraproved technology, and preparation of a strategy for
widespread dissemination of this technclogy beyond
the life of this project,

AID will assist Pakiston in this effort through a dellar grant
of $565, 000 to help finance costs of carrying out the various activities,
An initial grant obligation cf $175, 000 will be made in FY 1976. Additional
grant cbligations of $150, 000 in the kansgiticnal quarter, $150, 000 in FY77
and $90, 000 in FY1978 will be made, The AID funds will be used to finance
costs of a prime contractor, whe will be responsible for the execution
of the project, The prime contractor may sub-contract as necessary
some elements of the prcject te other firms, The funds may also be
used to finance these sub~contractor costs,

A carcfully 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 sct 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 sece Annex C.
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Field survey rescarch and secondary data analysis will be
carried out during Phase I tc determine the technical and economic
feasibility of developing improved food processing technology appropriate

for Pakistan's rasource endcwient, Studies undertaken -will include :

1. wificro analysis of the economics of village level
sugar processing and edible oil extraction by kohlus
and low pressure ecxpellers,

2, General socio=cconcmic analysis to identify potential
constraints tc adcption of new food processing technology.

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

4, Evaluation of capabilities of present day focd proceseing
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
prccceding on with project implementation,

2, A set of engineering and cconomic 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 tarpget population and permit follow-on research
required to evaluate the impact of the project.
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4, £n assessment of meanufacturing capabilities that shall
facilitate definiticn of Phase IV implementation strategy
including :

£, 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 premise that appropriate technology
can be identified somewhere in the world, Phase II activities are planned
to carry out this scarch. » systcrnatic search of the literature will
ccmmence simultancously with the start of Phase I rescarch, The
scarch will include a review of patent literature, contacting organizations
promoting appropriate technology,and the utilization of technical
inforraation retricval services. Applying the criteria developed in Phase 1
research, the technical literature will be screcned and candidate technology
identified, Then sclected countries will be visited and the candidate
technology will be inspected, evaluated, and,where appropriate, procured
and shipped to Pakistan, Complementary technical literature, designs
and relat:d materials will also be procured and sent to Pakistan,

The preducts of Phase II activities will include @

1, Prototype cquipment selected, procured and shipped
to Pakistan,

2, Blue prints, opeiators! manuals, manufacturers'
specification and other technical literature procured and
brought tec Pakigtan,

Phasec III activities arc designed tc 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 cquipment
and necessary technical literature arrives in Pakistan, With guidance
prcvided by the technical literature, equipment and precessing techniques



-17 -

shall be carefully tested tc deterimine perform:ance standards, Then,
applying Phase I crieria tc guide rescarch, the impcerted technology

shall be adapted as required te meet the project's perforinance and
population targets. A reitcrative process of testing, adaptation, adcption,
etc., shiall be carried cn until iraproved, appropriate technclogy has
been developed,

Based on Fhase I evaluation of the capabilitics of food processing
equipment manufacturers and the type of equipment and processing
technology develcped in Phasc III, a report will be prepared recommending
the industrial extension strategy tc be pursued in Phase IV. Responsibilities
of implamenting entities will also be identified.

The products cf Phase LI activities include

1. Improved prototyp e equipment designed, developed
and tested.

2, Improved fcod precessing techniques developed and
tested.
3. Eoquipment drawings, operators' manuals for proctotype

equipment, and fcod processing instructions and
description of improved processing procedures
printed,

4. Phase III repert submitted specifying performance
standards of prctotype equipment and estimating the
production costs of custom and commercially produced
equipment,

5. A Phasc IV industrial extension strategy defined.

Industrial extensicn activities will be carried cut during
Phase IV (pilct project producticn marketing of improved technclogy).
Manufacturers exhibiting interest in and potential for undertaking
construction of the improved focd 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 2isc work with food processors training
thern in the proper use and meaintenance of the equiprnent. Credit will
be made available as necessary to rocilitate fcod processcrs! access

te the new technclegy, Phase IV will cenclude with a market study
desigacd tc assess the acceptakility of the new technoleogy to the target
populacica, Drawing ujpon the results ¢f Phase I and IV rescarch, a
choice of technel:gy study will be develeped which will provide the
Gevernment with pelicy juidance on apprepriateness of small,
interncdiate, and larpe scale feod processing technoleopgy given
Pakistun's rescurce endcwinent, a end of project evaluaticn in
Deccemaber, 1679 will identify conctraints inhibiting widespread adoptien
of the ireyreved {ood proecessing techaclepy and make recommendations
fcr post project actiens required to relax these constraings,

The preducts of Phasce IV activities will include 3

i, Cemoenstrated capabilitics of sclected manufacturers
tce fabricated tmproved cquipment,

2. o target of 50 to 200 su;ar czne processors, 59 tc 100
cilsced preocesscrs and 8 rice mills have purchased and
tricd imprrved cquipment,

3. End of preject report which includes @

b, Evalucticn of suitability of in:iproved equipment to
cperate in {ood processers' environment,

B. Project eppraisal and cheice of technelogy study,
C. A stratepy Jor achieving conimercial production
cnc wide sexnle adeption of impreved technelogy

by focd rrocusscrs,

The meajcr inputs requized to produce the catputs listed abeve
(in the logical {rameweork) inchude 3

1. Lcllar financing fcr 21l contract services and commodities
te be praocurced for this project, 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 cquipment,

2, Lccal financing provided by the Government of Pakistan
for ATDQ to carry cut project management; items to
be procured include salaries and allcwances of professional
and support staff, vehicles, POL and cther transportation
itenis, office rent and cffice facilities including utilities,
furniture, office equiptnent,

3. Credit fcr innovating food prccessors,
4, Government cf Pakistan financing for Phace IV

industrial extension activities including salary and
allowances of staff, travelling allowances and office
facilities.

4 set of impertant assumpticns have been made about the linkages
between project inputs, outputs, purpcse and goal.

Input to Qutput Assumpticns:

It is assumead that a capable contracting entity willing to accept
responsibility for ail phases of project implementation con be identified.
Some ccmbination of Pakistani and American expertise is likely to be
necegsary toc successfully execute the entire project.

Cutput to Purpcse Assumptions:

A crucial assumpticn is that it is feasible to develop improved
sugar cane, oilsecd and rice bran processing technclogy appropriate
to Pakistan's resource endowment. This will depend partially upon
Phase I rescarch -- it is assumea that so prohibitive socic~cconomic
constraints will be identified. It is also assumed that suitable elements
of apprepriate technolcgy exist scmewhere in the werld, can be
identified, combined and adapted to operate efficiently in the
Pakistani village envircnment,
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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
is especially critical. For the project goal to be achieved, it is
assumed that public price policy will not actively seek to depress
gur prices. Price policy for edible oil, including rice bran oil is,
of course, also crucial, {Project outputs will include data to help
the Government make thesc policy choices on a more informed basis.)
Other assumptions that have been made are that the improved technology
will not be labor displacing and that it can be priced within the range
of the target population.
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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
cane per hour and it is capable ol extracting up to 70% of the total
sucrose from cane. Once the juice is extracted it is placed in an
evaporator where most of the water is driven off and then various
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 impr oving these
processes include ¢

a, improvement 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 trauitional village kohlu consists of a wooden mortar in which
a long woolJen pestle and driven around the station in mortar. The
traditional kohlu has been improved by shrodding the critical parts with
ateel; by constructing the entire kohlu from steel; and by making the
mortar rotary., Low pressure (''Lahore') expellers represent an
intermediate oilseed processing technology that is widely applied in
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).
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c. time
d. solubility of oil and permeability of oil bearing
material (in the solven® extraction process).

3. Rice Bran Processing

Rice hran is not currentiy processed for oil in Pakistan, Technical
alternatives for processing include @

a. equipment to prozens the bran itnmediately after milling,

b. stabilizing the rice bran by the d=.activating the enzyme which
converts the oil to frec fztty acida, thus allowing the rice bran
to be transported to centrally located plants for processing.

4, Appropriateness of Technoloay

The inteat of this project iz to identify, develop, produce and
ultimately disseminate tcchnology appropriate to Pakistan's resource
endowment. Phase IV cnelyeic will acdress the question of choice of
technology among the alteriatives of |

a, Villapc-level or small scale precessing technology,
b. Intermedizte processing technology.
c. Large scezle, industrial processing technology.

5. Suitability of Tecimolopy for Losal Manufacturing

It is the exclicit intention of this project to develop improved food
processing equiprncnt that can e fabricated and assembled in Pakistan,
Project selection criteria will guide the L . atification, selection and
development of imnroved food processing cquipment to conforma to
these objectivesz. Given tne diversity of skills and capabilities of metal
fabricating workshcpe ard large scale manufacturers, it is anticipated
that project objectives of local fabricatiou can be {nlly satisfied. Most
if not all matcrials that '»itl be reqnired to fabricate the improved
equipment developed during this projeci are almost certainly readily
available in Pakistan. Euplicit provicica for exceptions to rule will
have to be carcfuliy considered and resolved in the course of project
implementation.
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6 Environmental Assessment

Under this project the Governrent of Pakistan will identify,
develop, produce and ultimately disseminate on a pilot basis appropriate
technologies for processing sugarcane, oilsceds and rice bran, of a
suitable scale and sophistication for operation in villages., At the end
of the project, only a rclatively few prototype units of cach type will have
been built and tested, Thus the environmental effects of the project
itself will be limited,

The present environmental situation in these industries in
Pakistan is that primitive processing practices and consumption ef 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 cane from a radius of 15 to 20 miles and nore,
largely by truck. The final product also must be transported relatively
longer 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 arc now processed at the farm and village level are mostly
transported by head leads or animals for short distances to the processing
sites, Similarly, deccniralized processing of oilsceds involves much less
transportation both in raw material collection and in distribution of the
oil and cake.

The waste problems are much less severc when the sugarcane,
oilseeds and bran arc processed at the village or farm level, Bagasse
obtained as a by-product of cane processing at the farm or village is used
in the immediate area. iviost 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 the
condition of the soil. Some of the large mills are powered by bagasse but
others depend on gas or oil, In most casce large mills have an cxcess of
bagasse which accumulates in larpge quantitics in slowly~-decorposing piles,
Similarly some rice bran from the mills is currently processed or fed to
animals, but most of it also accumulates at the mills and crecates waste
disposal problems,

By undertaking this study, the Government has made a decision,
in principle at least, to promote the widcspread use of the small scale
new technologics that this project will develop. Since the most appropriate
technologies have not yet been sclected, it not possible to predict at this
time what their environmental cffects will be; but these cffects will
definitely be among ihe faciors to be concidered in the evaluation of the
several possible systems before a final selection is made, Itis expected,
however, that tcchinologics will be available that will have few or no adverse
environmental effccts, Any minor environmental problems that develep
will be dispersed among thousands of small units and will have no significant
cumulative effects,
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Because of the relatively lower 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~-scale, 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, Cn 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 Analysis

1. General Sccial Analysis

Duc ic the tarpget populasion and the nature of the fcod processing
activitics uscn which this praject fccuses, social feasibility issues may
be <f special iveport in this project, Coasequently Phase I research
plans include ex.licit previsic fcr sccic-gconomic analysis intended

te ¢

a) Lescribe and analyze the sccial milieu in which
village foed processing activities ~ccur,

b) Identifly constrainis, including scocial factors, that may
lirnit the tarcet pepulations! access te or acceptance
ol inncvaticns thot nay be developed in the crurse
of vroject impleeientation,

in this reyard the fellowine variables will bear special
attention

1, The sccial status of village food processors, especially
in the case of the instituticnalized role of the village
cil pressman, ''teli',

2, The land tenare status of farmers who are processors
(as is predominantly the case with sugar canc processors).

3. Labor ferce participation rates by casual and permanent
labcr, diffcrenticied by age and sex,

4. Fantily laber force participation rates differentiated
by apge and scex,

Remuneration arraapgements between foed processors
and clients, with special attention te the existance
and implicaticns ~f traditicnal exchange (''seyp'')
relatienships.,

o
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6. Subsistence characteristica of home or village food
prccessing activities that may insulate fcod precessors
from market incentives,

7. Cwnership of focd processing equipment and decision
making pewers rearding investment, coperation,
maintenance, and fecs charyed for fcod processing
services,

Z, Populaticn Imyact

The demcpraphic impact of the Village Level Food Processing
project per se will be negligiblc because it is conceived as a research
and demeoenstration activity., Very few individuals will be dirvectly affected
by the prcject itself, Hence, the normal demcegraphic cutcomes of such
aspects of develepment as increased incomes, better nutriticn, lewer
mertality, and improved status of woemen will not arise directly within
the life time ~f this prcject.,

However, in the lenger run, and to the extent that this prcject
leads tc the ultimate geals which arce articulated -- increased farm
and processcr incomes and improved nub-ition in the rural areas of
Pakistan -~ it is pcssible to conclude that the project is censistent
with the poal of reducing the pepulation growth rate of the country,

Increased farm and praocessor incomes may, over 2 number of
years, lead te seme decline in rural fertility., The relaticnship between
inceme and fertility is not very well understoed in any society, and
is practically unrcscarched in Pakistan, However, fromm research
carried cut clsewhere, it appcars thatl fertility tends tc respend in
a curvilincar manner te changes in inccme, At the lowest levels
of inccine, fcrtility tends tc rise somewhat as income rises. However,
beyond the base subsistence level, additional increases in income
tend tc be asscciated with declining fertility, Therefore, to the extent
that the secarch for improved technelogies anticipated by this nroject
leads tc the widespread adepiicn of techneological innovation in village
level fced precessing in Pakistan, and to the extent that the successful
adepticn i such technclogies leads to the anticipated increase in the
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incomes cf T”.:I‘S;?CSSOI‘S and farvaers, fertility should experience
some decline .~

“imilarly, te the cxtent this project lzads te increased
availability <f crude sugar and edible cil in the rural arecas, and
to the extent that this increascd availability leads to improvements
in the nutritional and health status of the rural populaticn, the long
run cffect of the preject sheuld be declining fertility, Hewever, shogpg-run
declines in mcrtality that weuld result frem increased availability/thcse
feeds will zesult in a slichtly cievated rate of populaticn grewth during
the first few years after suc! availability became manifest, followed
by a longe;}-un decline in fertility caused by the declines in

mortality, =L

45 2 general cenclusicn it can be said that this project will
nct have any sigailicant prenatalist cffects and may have significant
seccnd~crder antinatalist effects,

1/ The mest recent and weost camprehensive examination of the relation-
ship between inceme and fertility in Pakistan is M. Ali Khan and Ismail
Sirageldin, "Sducation, Incrmce and Fertility in Pakistan, " unpublished paper,
the Johns Heopkine University (Departroent of Fopulation Studies), Baltimore:
1975 (mimec). Their findings tead tc cenflirr. the generalizaticns posited here,
Fecr a breoader review of the general literature on income and fertility,

sec Williarm: P, McGreevey and Mancy Birdsall, '"The Policy ficlevance of
Recent 5cizl Rescarch en Fertility, ' Qccasional Menograph Series, No, 2,
Interdisciplinary Communicaticns Propram, The Smithscenian Institution
(Wachingteon, D, C,, 1974),

2/ The relaticnship betwean mortality, especially infant and child
mertality, and ‘ertility has nct been firmly estaklished as being casual,
lewever, therc is censiderabkle evidence which supggests a strong associa-
ticn between these variables ~- perhaps a casual relationship. T he most
recent evidence on this peint in Pakistan, which supports the contention
articulated here, is the dectoral dissertation of Dr. abdul Razzaque
Rukanuddin cn infant mortality and fertility, Johns Hopkins Univer sity,
Department [ Pepulaticr Studies (Baltimore, Md, ), 1975 (Unpublished).
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3. Recle of Wermen

This project is aimed ¢ itmpreving incemes and empleyment
opportunitics fer low income rural pecple as a group and at expanding
supplies of lew cost sugar and edible ¢il products which are particularly
important in the diets of lew inceme rural people. Although it is expected
that fernale roles will be greater with the small scale than the large
scale processing alternatives, the prcject does not lend itself to design
to especially enhance the roles of wemen as decision makers and
labcrers, The project will deal mainly with processing and indirectly
affccts harvesting and preducticu, Wemen tend to participate somewhat
more in harvesting than in preduction of crops such as sugarcane
and oilsecds. They participate tc some extent in processing of
sugarcane where it is dene at farm cr village level but very little
where it is dene on a large scale. As managers of the household and
tenders of liverstcck they participate in decisions on amounts and
timing of farm and village level sugarcane processing, Also there
should be some incidental 'anting of nutrition benefits toward females.
Evidence indicates that in aeral in low income rural families where
caleric intake is substand: , females suffer more than males, In that
the project is expected tc increase caloric intake of low inceme families,
it can be expected to benefit fcrnales marginally more than males.,

Mcre infermation on roles of different groups will be generated during
the first phase of this prcject, This will help to determine pessibilities
for enhanceinent of wemen rcles during implementation of subsequent
phases,

C. Econcrnic Analysis

It is the purpose cf Phase I cf this piroject to establish a data
base from which the economic feasibility of potential inncvatiens in
village level focd precessing technolegy can be assessed (Sces.nnex D,
for descripticn of project implementation). Field rescarch and
seccndary data aralysis will be carried cut that allows a market study
of fced products and their by-preoducts as well as a cost analysis
of the existing methads of producticn. The latter analysis will place
particular ernphasis on labor utilization patterns and sccic-economic
characteristics of food processers at the village level, Value added,
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benefit-ccst ratics and internal »ates of return will be calculated for
the existing si.aation. This analysis will then form a base against
which to judpe potential innovations resulting {frem a world wide
search for appropriate technclogy. It will alsc provide the base

line data and analyscs against which the end of project evaluation
will be made,

nesessraent of this sector to date indicates that the directicn
of income gains and potential increases in cutput are more than adequate

for this project tc qualify for USAID financing.

1. Eccnomics of Sujar Prcduction

Data frowm an informal survey of 10 crude sugar processing
units cenducted by JSAID in 1975 indicated that mest of the farm and
village level wills are very sreall interms of output and very labor
intensive reclative to the modern mills, Although not substantiated by
adequate data there appears to be an inverse correlaticn between
the scale of processing units and the size of hcldings of growers, i.e.
mecre small cane growers proccss their crop on their farm or in
their village than de large cane growers, Therefore, innovations
in this sectcr which allow villace producers te compete more
effectively with the modern sector should tend te faver 2 more
equitable distribution cf incemc and increase rural employment.

Micro-econ~mic data alsc indicates the primary beneficiaries of
these innovaticns will be small farmers since , as indicated above, small
farmers process a higher percentage of their cane at heme than de large
farmers. The table below shows that mest of the sugarcane cropis
produced on small and medium farnis.



- 30 -

Perceatage of Wational Super Cane Crop
Grown by Dilfcrent Size Farm Cperaters

Size cf Farm % of Pakistan's Toctal
(£cres) Cane Crop Acreape
0-5 15%
5~12.5 33%
12,5-25 31%
25 and cver 21%
Scurces 1960 Census of Lgriculture

in indication of the imsp.ortance cf project benefits te smaller
farmers can be scen from the fcllowing table. It shews that the smallest
sugar canc growers devote the highest percentage of their crop acreage
tc sugarcane., The percentage cf cropped acreage committed to sugarcane
producticn by cance grewers is an inverse functicn cof the size cf holding,

Relative Importance of Sugar Cane Production
.c Ciffere t Sive Farmers

Oize of Farm % ¢i Cane Grewers' Crepped Acreage
Deovcted to Sugar Cane

0-1 529
1-2.5 28%
2.5-5 159

5-7.5 12%
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7.5-12,5 9%

12.5-25 %

25-50 6%

5G-150 5%

150 and cver 3%
Scurce: 1960 Census of Agriculture

Rough conipariscns cf the capital and labor requirements between
modern mills and village level crude sugar technology currently employed
in Pakistan arc given in the Techno-Economic Feasibility Report on
Mini-Plants in Fakistan prcduced by Intermediate Technolegy Services
Ltd., fcr the Government of Fakistan, The study estimates that village
level gur plants are relatively laber intensive requiring 100 times the
laber input per unit cutput comparcd te the requirements of a modern
mill. at the same time cur plants use 1/10 te 1/15 the capital per
unit cf cutput required by a moedern mill, /s a result, the study
concluded that yur plants appear competitive at present relative
price ratics in Pakistan., The cost of producing gur ranges from
Rs, 1553 tc Rs, 1924 per mietric ton in 1974 prices. This range depends
cn extraction rates and the number of days per year the plant operates.
In compariscn, the study estitiates the cost of producing rezined sugar
per ton at incdern mills ranges from Rs. 1996 to 2440 per metric ton
in 1974 prices,

In both cascs the deminant cest is the sugar cane itself which is
responsible for 80% of total crsts of production. Costs per unit cutput
are relatively inscnsitive to cepital costs and very sensitive te efficiency
of extraction, #As a result, it is cconomically feasible te introduce more
expensive but improved extraction cquipment into village level gur
plants and reduce costs per unit cutput without requiring labor
displacing inncovations or ecencmics of scale.
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Increased cutput of the mapnitude described abeve is unlikely
te effect the secter adverscely., The diffusion of inncvaticns will be
spread cver scveral years so that demand gencrated by pepulation
and inccme paing will casily absorl the increased cutput envisicned,
Assuming pcpulaticn increases of 3 percent per ycar and increases
in rcal incoiae of 6 percaont per year, it is clear that a 13 te 19 percent
increase in supar producticn which ceuld result from the above
inncvaticns will be casily abscrbed over the pericd of adoption, At
present, supar imperts arce banned and refined supgar is strictly
raticned g that at current prices demand exceeds supply. This
cnsurcs a high der.and clasgticity for alternative sugar proeducts
such as pur and shakkcr as w:ll as a capacity tc abscrk production
from new acreepe induced by increased cfficiency,

2, Ecencmics of Oil Frocessing

Little reliakble information exists concerning production processes,
extracticn rates, and costs of villape level processing for rapeseced,
mustard scaed and other miner cilsceds,

“ay e and toustars see' arce the principal cilseeds processed
in village kchlus which is hasiczlly a pestle and mortar extraction
preocess, It is estimated that 49,032 tens cut of an average 28G, 000
tcn croy is jrocessed at the villase level, Miner cilsced creps
ameunt te ancther 50, 000 te 52,090 tens of cilsceds, If it is assumed
that increases in extracticn rates of 25 te 30% arc {easible, 2,000
tc 4,000 tens of rape and mustard sced «il cculd be preduced. Similar
paing in ~il profucticn n.irht be realized by processing the niinor

]

cilsced cra s with iimpr ved cquipment,

It tnay alse be feasible tc develp technclogy that can improve
extracticn rates for low pressure expellers, Low pressurc expellers
prccess the balance of the rape and mustard seed crop of 230, 000 tons
per year, Typically they are cpevated te extract ¢il te a level of about 8
cr 9% residual il on cake. Imjrcved technelogy might increase oil
rccevery by 10% to 15%. Improveircent of this magnitude would produce
6,500 to 10, 000 tens of additional oil,
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If feasible technelogy can be developed te permit the extracticn
cr rice bran cil up te 30, 000 tcirs <L cdible c¢il might be preduced as
indicatcc in the technical feasilbility discussicn in Annex B,

These potential gains ere summarized in the takle belew

Increcasced Cil Freoduction froms: Loew Estimate  High Estimate
(Metric Tens)

Rape aad musterd(prescntly
kohlua pressced). 2,000 4,000

Rape and Mustard(presently
pressed by low pressurc

expellers) . 6,500 10, 000

Cther sincyr Cilsced Creps

(fresently kelilu pressed), 2,000 4,000

Rice Braun Cil Extracticn. 30, 000 30, 000
Tctals 40, 500 48,000

During; 'Y 1975 Pakistan imported 184, 000 metric tons of
cdible cils at a fecreign exchan;e ccst of $137.4 million, The current
FCB irapert ¢il price is apyroxic:ately $400 per metric ten, If
technele;y can be develeped te raise extraction rates for the various
preducticn precesses cutlined akhove, then the fereign exchanjre
savings ot current prices (cr cach sub-scction are as appreximated
in the table belew @

Fereign Exchange Savings from: Lew Estimate High Estimate

. ¢ $
Kape and Mustard (kchlu pressed), 800, 000 1,600, 000

Rape and Mustard (Low Pressurc
Expellers precsed) 2,600, 000 4, 000, 000
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Cther Minor Cilsecds

(kohlu pressed), 800, 000 1,600, 000
Rice Bran Cil IExtraction 12, 000, 000 12, 000, 000
Total; $ 16,200, 000 $ 19,200,000

Demestic whelesale prices for the type of cdible oils discussed
here arc jencrally hijher than the scybean oil price used above fer
cemputing foreipn exchanpe savings, Therefere, the potential
whoelesale market value shculd be cgual to or slightly higher in
magnitude than fzreipn exchange savings,

The incidence ~f benefits penerated by the applicaticn of
impreved appreopriate oil extracticn technology is problematic.
It is nct clear how the returne to improventents in extracticn ¢ 2tes
will be divided amcny the large numbers of smnall farmers, processors
and censurmiers, This will depend in part on the type of techoolegy
develeped and will be subject to analysis in the course of project
implemmentaticn, Teo the extent that oilsecd growers participate
in the beneflits gemsrated by this preject we can expect the small and
medium farrnters in irripated arcas tc be the primary benefactors,
The 1960 Census of Apricul turc shows that approximately one-third
of the brassica oilseed producticn cccurs on small heldings, cne-third
cn mediun size heldings, and cne-third cn large holdings, Cther
scurces indicate that roughly three-fourths of the crop is produced
under irrigaticn,
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D. Financial Analysis and Plan

Summary Cost Estimates

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

The GOP is financing the remaining local currency costs for
industrial cxtension services, credil and Management costs. These
costs amount to 29% of the tolal project costs thus mceting the
requirement of I'AA Section 110(a). Additional host country contributicns
will also include between Rs. 713,000 and Rs. 3,653, 000 arising from
equipment procurement by innovating food processorrs,

The kreakdown o! the above costs i¢ shown in Annex. 7. AID
financed costs listed in Takle I were based on USAID's besl estimates
of current prices plur an inflation factor of 10% for costs incurred in
year one, 19% for yea: two and 20% {or ycar three. A contingency of
$69, 000 (127%:) was added to the total to allow for unioreseen expenditurer,
with moct of the contingency attributed to local currency costr which
reflects their greater uncertainty.

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

The disibur co cnt over the life of the project is shown in Table IL
A detailed description of cach of thesc output figures is contained in
the Detailed Description (Section II-B) and sinnex., F,

Financial Arrangements: Forelpn Exchange Costs

The project will utilize standard letter of conunitment/letter of
creadit procedures for forcign exchange costs {or technical services
and commeditics,

%*Local Currcncy Costs (fixed amount rcirnburgement with advance)

For the $323, 000 local currency costsfincluding contingency) financed
by 4ID, an advance special letter of credit will be opened for 50% of the
estimated total costs (about $150, 500) upon assurance that the GOP has
made provision fer release of adequate rupee funds for these costs to the
implementing agency. The remaining 50% of the local currency costs
will be reirabursed to the GOP by amending the SLC when evidence has
been presented that these total costs have been incurred by the implemen-
ting agency. fny costs incyrred in excess of original estimates plus
inflation and contingency allowance will be met by the GOP,

Redisbursement of Grant Fundsg,

A procedure for redisbursement of grant funds from the Implementing
Agency (ATDC) to the grant bencficiarics 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.

r

* A waiver of U, S, source restrictions will be sought
for these costs per section IV-Cap,



- 38 -

Financial Rate of Return/Viability

An estimate of project penefits is contained in the Economic Analysis,
Section 1II-.C,

Intevazl Hetes of Return will be calculated for each of the various
techniques for develeping improved food processing technology. Only
those techniques assesscd as financially viable will be considered for
further evaluation, Details of the analysis will be worked out between
ATDC and the contractor during ccatract negotiation,
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Table. I
SUMMARY COST ES:{MATE & FINANCIAL PLAN
{ US $000)

Source AID Host Country Others Total

F.X/ L.C. F.X. L.C. F.X. L.C. F.X. L.C.

1/
Contract Services — 203 120 ~ - - - 203 120
Local costs for procurement of
prototypes equipment from
custom fabricators. - 138 - - - - - .38
2/

Commodities ~ (Imported equip-
ment for designing, testing
and fabricating prototipe) 35 - - - - - 35 -
Industrial Ext. Services - - - 30 - - - 30
Credit for Innovating Food
Processes - - - 40 - - - 73
Management costs . - 137.5 - - . 137.5
Sub-total: 238 258 - 207.5 - - 238 405.5
Inflation 3/ - - 21.00 - - - iLo
Contingencies 4 65.0 - 6.5 - - 4 7.5
Total: 242 323 = 565 235.0 - - 242 538.0 =800 Grang total

1/ FX- includes 29 MM of technical assistance and international travel costs for world search.
LC -includes studies in Phase I, library search in Phase II, local costs for: a) designin and testin
for protoype cjuipmez.ent and developing model prototype (20 units), in Fhase II (780, 000).

2/ % 35? 000 in-ludes pProcurement of 4 models of sugarcane pProcessing units, 4 models of oilseed processing units and 2 Rice
Bran processing units including freight and nsurance charges.

g Prototype equijment; L) raaterials

3, See text for calculatior of inflation factor in AlD-financed costs.

X
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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
l. Phase I research studies 34LC) 34.0
2, Phase II- Commodities 35, 0(FX) 85.0
Phase II- Procurement library research 7. 0(LC)
Phase II- International travel cost for
world search. 15. 0{FX)
Phase II - Technical assistance 28. 0(FX)
3. Phase lI- local costs for developing, designing
and fabricating equipment, 64(LC)
Phase III- Technical Assistance 122. 0(FX) 186. 0
4. Phase IV - Procurement of fabricated equipt.ient 134. 0(LCj)

Phase IV - Technical Assistane 37.0(FX)

Phase IV- Studies and reports 20, 0(LC) 191. 9
Sub-total: . 496. 0
Contingencies 8.0 12,0 21,0 280 69.0

565. 0
Other U.S. - - - -
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Contd. ... Table. II

Host Country§ #1 #2 #3 #4 Total
1. Prase I - Management Costs 45.6(L.C.) 45.6
2. Phase II- Management costs 35.5{(L.C.) 35.5
3. Phase III- Management costs 35.7 35.7

4, Phase IV- Industrial ext.

services 30.0(LC) 91.3
Phase IV - Management costs 21. 3{L.C)
Phase IV- Credit costs 40. 0(LC)

Sub-total: 208.0
Inflation 10% 21. 0.
Contingencies 6.5

7235.0
Total:
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1Vv. Implementation Arranpgements
A, Analysis of ATDO's Administrative Arrangements
1, Selection of Host Instituticn

The Government of Pakistan, in consultation with USAID,
has selected the Appropriate Technclogy Development Orpanization
(ATDQ) to assume overall responsibility for planning and implementing
this project. The decision was based on the ATDO's special n:andate;
it was set up in 1974 as a new unit within the Planning Commission
and charpged with the responsibility of identifying, developing and
promoting applicaticns of appropriate technology, In discharging
this mandate the ATDC has established working relationships with
a host of ingtitutions asscciated with one or several of the various
stages of developing and commercializing appropriate technology.
Thesc affiliaticns include the Pakistan Council for Scientific and
Industrial Research; Pakistan Industrial and Technical Advisor
Centre; various Provincial Departments of Planning and Development,
Agriculture, Ferestry, and Industry; Small Industries and Handicraft
Corporaticn; University Engineering Departments; Nationalized Banks;
Chambers of Commerce and Agriculture as well as private
entreprencurs, Thus by virtue of its mandate and experience the
ATDO is uniquely positioned te bring together all of the elements
required for the successful exccution of this project, ATDO will
guide, moenitor and evaluate project implementation,

2, Irnplementation Responsibilities

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 cf project funds in instalments
specified in the Project Agreement tc the implementing authority, upon
verifyin, that the prime contractcer 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 tnonitoring and evaluation activities with USAID and shall



~ 43 w

authorize the disbursement cf project funds upon consultation with
USAID and witl: USAID approvel according to pracedures set forth

in the Project sigreement, To {acilitate the execution of these
respensibilities ATDO will appcint a project manager whose {ull

time respeusitilities will be backstopping this project. He will be
assisted by twc prefessicnals and necessary clerical staff and

have ready access to logistic support as required to perform his
duties. Authcrizaticn and disbursement procedures shall be clearly
stipulated in the project agrecrnent, »TDC's present prccedures m:ust
be simplificd and streamlined to facilitate project implementaticn.
The mest sericus preblem 2 TDC has experienced te date hars been
the approval for and disburserm ent of project developnient funds.
Becausc the requirements of adequate staffing and respensible financial
managerent arc essential tc successful preject irnplementation, these
issues ust be satisfacterily resclved pricr to the disbursentent of
project funds as stipulated in the ceaditicne precedent.

The rrime contracter shall be directly or indirectly responsible
for all phases cf project impleientaticn, It shall be directly responsible
for all activities it undertakes to execute itself and shall be indirectly
responsible for any project activities carried cut under sub-contracting
prccedures.,

B. inalyses of AID's Administrative Arrangements

1

The preject manager shall be responsible for monitoring all
project irplemnentation activities, The cificer will work closely
with the professicnal preject staff in ATDC assigned to this prcject.
Quarterly mrocress reports prepared by aATDC as part of its project
manager: ent responsibilities will provide the USAID project manager
with the primary project menitering tool, Contents of the report are
described in Scction IV, C-2 below, The agricultural engineer in
the USAID's Cffice of Apricultural Policy shall consult with the
project manajer cn technical issues as required. It is anticipated
that the project manager will spend 40 percent of his time engaged
in monitoring and cther project management functions during the
first year of the project and perhaps 20 percent of his time thereafter.



- 44 -

C. Implementation Plan

The project will be implemented by the Appropriate Technology
Development Organization (A4TDO) a special unit recently established
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
technology., Using funds provided by the GOP and AID, ATDC will request
proposals, select the prime contractor and contract for services required
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 subsequent phases.

Following are the major steps :

1. Scheduling

May 3, 1976 Begin contracting procedures.
June 28, 1976 Sign Project Agreement.
Sept. 30, 1976 Execute contract between contractor

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,



August 22, 1977

January 2, 1978

May 19, 1978
June 19, 1978

January 2, 1979

Dec, 31, 1979

~ 48 =

Mid-Phase T1I cvaluation/decisions.

Second periodic project evaluation/
decisions,

End Phase III activities.
Begin Phase IV activities.

Third periodic project evaluation/
decisions,

End of Project Evaluation/final report.

For full details, see Annex, C,''P:ioject Performance Tracking
Network Chart' and Annex., D, "Implementation Plan",



For full details cf the relaticnships and time phasing of all
significant project activities, sce ~nnex C '"Project Performance
Tracking Metwerk Chart''. 4 life of project network and sub-networks
provide full details. Annexurce _ D , "Implementation Strategy"
summarizes project activities systematically from Phase I through
Phase 1V, Evaluaticns are planned for all of the important project
milestones; sece Section IV-D and Sub-network "F', Annex.C for

full details,

2, Arranpgements fcr Monitoring Project Implernentation

A project raanager and two professicnal advisors, one engineer
and one econcmiist will be appeinted by ATDO, Their full time duties
will he to puide and moniter project implementation activities by the
implementing entity (s) (contractor and sub-contractors). They will
be supported by necessary clerical staff, office facilitics and logistics
funding, 411 major implementaticn activities identified in the "Implemen-
tation Stratepy', aAnnex. _D , will be closely menitered by ATDO,
(uarterly prerress reperts will be prepared and submitted to USAID,
The reperts will cite activities carried cut during the gquarter under
review, ccmnparc these te the schedule of activities set forth in the
Performance Trackinp Netwerk, assess the cverall performance of
the contracter and sub-centractors, and make recommendaticns to
USAID if any remedial action is required.

3. Lopistic Support

The prime centracter will provide all logistic suppoert including
hcusing, transportaticn and cffice facilities required to implement
this project.In the event ¢f an American prime centracter, full
respensibility fcr previding all necessary logistic support shall
neverthcless rcoiain with the prime contractor. However, this might
be arranped through o Pakistani sub-centractor, Explicit provision
in the request for propesal preocedures will be made to assess
contractors' capability tc determine and provide logistic support
essential to efficient prcject implementation.
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4, Contractinp Details

All prcject implementation activities with the exception of
some Phase IV industrial exiensicn services and the preovision of
credit facilitics will be exccuted on contract, A prime contractor
will be sclected threugh a request for proposal procedure. Important
gselecticn criteria which the centractor must meet includes: (a) dew;onstrated
technical competency in arcas central to the nature of the project, e.g.
enginecring capabilitics; (b) administrative capabilities to coordinate
and integrate diverse project activities jand (c) the ability te provide
all services called for in the course of project implementation either
directly cr thrcuph sub-contracting or jeint venturc arrangements.
Because of the diversity of activities and skills required, it is
anticipated that scme combinaticn of Pakistani and Amecerican
instituticns will likcly be required to execute all phascs of project
implementation, Firms submitting bids will be requestcd tc describe
how they will carry cut cach majer activity and which partners or
collaboratin; entitics, if any, that they expect tc work within the
course of preject implementation,

It is anticipated that a cost plus fixed fee contract will be used
which will specify the maximun arncunt in both dellars and local currency
that can be disbursed under this project. No exception to this ceiling will
be permitted and the centractor must pledge himself to deliver all goods
and services specified in the centract, irrespective cf this ceiling,

5. Disbursement of FFunds

Upcn receiving evidence that all of the Conditicns Preccdent
tc disburser:cnt have been satisiacterily met, fune . will be disbursed
through the mechanisms cf a Special Letter of Credit (SLC) for local
costs and a Letter ¢f Commitment (L/Comm) feor fecreicn exchange
costs,

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

Phasc 1I cf the project congists of a world wide search for
appropriate technolopy. Protctypes of the most promising candidates
for adaptatien tc Pakistan's nceds and environment will be purchased
and imported intc Pakistan for trial and adaptation as necessary.
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Obviously it is not possible to determine now in what country (ies)
such conmimodities 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 cf commodities will be required. Since commodities
would be purchased from scurces 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 nc anticipation that any transaction for the procurement
of commeadities will exceed $25, 000, the Mission director is prepared
to exercise his waiver authcrity (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 evaluati-ns will be carried out in
the course of project implementation, The iiming of these evaluations
and their rela:ionchip to other project activities are zhowa in fanex, C,
"Project Per’crma. ce Tracking . ctwerk Chart",

The proper exccution 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, preducing and disseminating (on a pilot project basis)
improved apprepriate food processing technology. Thus Phase I
research activitics will be undertaken te permit an analysis of the
technical and c¢conomic feasibility of identifying and developing
improved appropriate technolepy. It will define the parameters of
present equipment and its efficiency and the technical requirements
for alternative degrees of eccnomic advance and for an acceptable
benefit/ccst ratios, Simultanecusly a search of the literature will
be initiated, &n interirm Phase I report will be prepared and it will
consider results obtained in the Phase 1I scarch 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 purpese is deemed technically and economically
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feasible, candidate technclogy will be sclected based on the recommen-
daticns of the mid-Phase II search cf the literature report., Thesge two
special evaluaticns (mid-Phase I and mid-Phase 1I) are scheduled tc

be held cencurrently in mid-March, 1977, Phase II worldwide search
for appropviate technolopy through cn-site inspection will comrence
only if thesce evaluations deterr:ine that continuation cf the project

is warranted,

The third evaluaticn will be a final assessment of the technical
and ecconcruic feasibility of develeping improved focd processing technology
and will be based cn the rigcrous analysis contained in the end of Phase 1
report. At this time an evaluation of the capabilities of currently used
sugar caanc and cilseed equipment manufacturers will be made. Specific-
ations and standards fcr imprcvement will be established. This evaluation
will guide the definiticn of industrial extension strategy and identify
firms with pctential for producing iniproved equipment during Phase 1V,

Twc special evaluaticns will be carried cut in Fhasc 111, The
mid-phase evaluaticn (August, 1977) will select the prctotype equipment
and food precessing techniques which will receive pricrity attention,
Candidate technclopy will be adapted and impreved as necessary for
use and :anufacture in Pakistan, The end of Phase III evaluation will
be held in Junc 1978 te determine the precise industrial extension
strategy to be pursued in Phase IV, sclect the industrial extension
entity (s) and dzfinc their extension responsibilities.

The final special evaluation will be held at the end cf the
prcject (Deccinber, 1979). The evaluaticn will assess the suitability
of the impreved technelegy that has been developed in the ccurse
cf preoject implementation applying cfficiency and equity criteria.

The nced for further special public support to achieve these objectives
of wide-spread adaptaticn of apprepriate improved fecod processing
techncleyy will alsc be assessced,

The purpcse of each of the special evaluations is tc :
1, determine whether project implementation shcould

preceed based cn information and analyses to be
penerated in the ccurse of project implementation; and
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2. guide follow=-on project or post project activities.

Three regular cvaluations will also be carried cut in the course
of project immplementation. These evaluations will be held in January, 1977,
January, 1978 and January, 1979, During these evaluaticns the performance
of the contractor and sub-contractor (s) will be reviewed with respect
to the quality and timeliness of scrvices rendered. Actual project imple-
mentaticn progress will be compared with the planned perfcrmance
tracking netwerk. The perforaiance of USAID and the Appropriate
Technolcpy Develepment Crganization (ATDC) in monitcring project
implementaticn will alsc be reviewed. Finally, ATDC's manapement
performance will be reviewed particularly with respect to timrely and
proper disburserment of funds,

all of the evaluaticns described above shall be carried out by
the joint Government of Pakistaa - USAID Village Level Food Prccessing
Project Cominittee, Reports and cther special documents required to
conduet the cvaluaticns shall be circulated by the Chairman of joint
committee cne week in advance of the scheduled evaluation, The
evaluaticns will be held on the dates appearing in the planned
Performance Tracking Netwerk unless rescheduled by rmutual agreement
of the Head of ATDC and the Prcject Chairman, USAID, Findings and
recommendaticns will appear in the official minutes <f these meetings,
The Chairrnan of the joint committee, as the senicr Government of
Pakistan official responsible for this preject, will be responsible for
insuring that all recommendaticns are carried out to the fullest extent
possible,

E, Ceanditions, Ccvenants, and Nepotiating Status

The [cllowing project specific conditions precedent and covenants
will apply to this grant unless AID ctherwise agrees in writing

1, Conditions Precedent to the Initial Disbursement of Funds:

a) The Grantec shall establish a positicn for and
recruit a qualified project manager who will be
assigned full time to this project. In additicn adequate
clerical support and office facilities will be available
and a schedule fcr bringing the two other professional
people on board will be established in accordance
with project nceds.
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b) The Grantee shall provide a procedure, satisfactory
to AID, covering the disbursement by ATDO of
the funds provided in the grant,

c) The Grantce 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 Grantec shall establish a joint GOP and AID
Project Implementation and Evaluation Committee
to cvaluate project progress and problems. The
Committece will hcld special evaluations as
described in the Szction IV-D, '"Evaluation Arrangements'
of the Prcject Paper. In addition the Committee
will hold regular annual evaluaticns beginning on the
Firat Mcnday in 1977 and continuing through the life
cf the project,

b) The Grantee insurcs 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 tc each point, As of this time, USAID foresces
nc significant problems in negotiating a project agreement which
includes the above points.



ANNEXES

PROJECT PAPER

VILLAGE LEVEL FOOD PROCESSING

USAID/ISLAMABAD
MAY, 1976



ANNEAL, s

AID /W ASEIIGTICH CABLE nPELCVING PRP

C4LHBLE NURER: STATE 006519/1/2

SUBJECT: Villape Level Foed Frocessing Technology-¥'Y 77-FRP

1.  SUwivis7¥: Uhe asia Durcau Project Advisory Cominittece approved
the subject PRF on December 5, 1975, In preparing the FF, the Mission
should acdress the peints vaised below @

2.  Casual rclaticaship between purpose and preject goal:

The project poal addressces both employment and income, as

wnll increasced yiclds of supar and oil. Experience in Fakistan as
well as clsewherc indicates potential for increasing extracticn rates.
Experience also indicates that increased yield is in the first instance
primarily a function of increased pressure, which in turn, is a function
of increcased power and strenpth of equiprnent. This implies a quantum
increasc in the scale of investinent and operations, and points toward
less on~farm and small-scale processing activity, For examiple, in
India nioving up from a two-to-three roller-canc crushing operation
generally implics moving up trown bullock power to electric or diesel
power, nad increasing the scale of eperations from the small-farm
level to handling crushing needs for two or threc villages, The PP
should explicity cxamine this experience in terms of the Pakistani
situation, projecting and gquantiiyiag relationships and likely changes
in cropping, patterns, raw and finished product prices, ca-farm and
village carpleyment and incerne, e terins of increments ol expanded
scale and investiient, The FIP roust detuonstrate that the iniended
rural population can and will most likely benelit frorm iraproved
tachnolegy, and to set morc precise criteria for the exploration/
devalopient of technology., <+ separate mmemio follows that more
explicity layc out the basis ol our concerns in this arca,

3, Important assumptions velating project purpose to geal achievement
that nced to be addressed in PP preparation i

(A) Price relationship arc such that improved technolopical co~cificients
vis processing oilsecds and sugar cane are sufficiently attractive that
small farrmers 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 improved processing
units,

(D) Cn-farm processing technological improvemeni8 will be neutral
to scale of operating enterprise,

4, Institut’onal home for the precject: We are concerned with the
tentative choice of the Appropriate Technology Development Cell,
particularly in light of PAEC cxperience. Therefore, we suggest that
other alternatives be considered as well in preparation of the PF. The
intimate relationship with agriculture at the local level suggests the
possible desirability of implementing the project through Lyallpur
Uriversity and/or other instituticns within the agricultural research
framewcrk that might not have tc gec through the start-up pangs a new
office would have,

5. Contract Management :

(/) Hendbook 14 (#IDFR) provides that contracting and sub-contracting
shall be with U, S. firms and universities, except that necessary
procurczimeni from other than U, 5, sources may be accomplished with
source/crigin waiver per sub-part 7-6-51 AIDPR based on strong
Mission written justification,

(B) Nature of sub-contracting appears tc be e¢ssentially unkrnown at

this time, finy scope not anticipated hefore 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
procedurz as criginal procurement, Therefore, we suggest as many
details for coniracting be estimated as 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 1 and 11 tnight well be done at the same time.

5‘(



-3 -

(B) Cost estimates likely high on Phase 1 and 11, but low on
Phase 111,

(C) Relationship between Phase IV (establishing manufacturing
capability) and prcject purpose. Does the envisioned phase IV go

beyond the explicit project purposc?

(D) Achievement of Phase 1V would seem to call for consideral.le
more resources than budgeted, nre budget resources sufficient?

7. PP must alsc treat :

(A) The role of women as they impact on the project design and
management directly and as the project is likely to affect them.

(B) Envircnmental cffects of project,
(C) Social implication beyond employment/income considerations,
8. Prcject Development :

(6) 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. FPlease submit PIC/T for project

development ascistance, We plan obtain technical services and PP preparation
assistance I(.C contractors and/or USDA,


http:considera].le

ANNEX, R

TECHNICAL FEASIBILITY

Sugar Processing Technoiogy

1, Description of Existing Village Cane Frocessing Technology

The most prevalent village sugar cane extraction technology is the
three-roller crusher (or rrill), The equipment is typically bullock
powered, has a crushing capacity variously estir: ated at 150 to 500
pounds of cane per hour and is capable of extracting up to 70 percent
of the total available sucrose fror the cane. Table~I summarizes
son:e estimates of the performance parameters or tie three-roller
crusher. The wide range of estimates is explained by the fact that:
(1) different modcls of equipment are being compared; and (2) that
field survey estimates of performance standards characterizing on
farm use are compared with rescarch station performance test
results. Thesc estimates of extraction rates and crushing canacity
should be regarded as illustrative of the range of performance of the
traditionai three roller crusher ir operation today; actual design and
on-farm performance parameters must be estimated much more
precisely during Phase 1 reseaich.

Once the juice is extracted, itis 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 brown
largely unrefined sugar product, is composed of crystalline sugar,
mother of liquor, molasses 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 clarificants to the juice whi'e it is being boiled down in the
cvaporator., The operations generally improve the quality of the final
product by removing impurities but result in lower sugar recovery
rates. (One study estimates that the difference in the weights of the
final products is approximately 10%(1), ) 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 approximatcly 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.
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TABLE 1

Estimates of Performance Standards of Village Cane Crushers

Juice extraction
Source expressed as %

Y% or total avail-

‘able sucrose

Crushing capacity

of cane weight extracted
%o %o Lbs cane per hour
Board of Economic
Enquiry Study 55-65
Informal Mission '
Spot Check 56-63 57-74
(Ave., =60 (Ave, =70)
Sir Wm, Robert's
Estimates for 5
different models
Nahan Sultan 56-65 200-330
Batala 53-60 200-300
Elephant 51-56 150-165
Chattanooga #122 56-65 250-500
Chattanooga #112 53-60 250-305
M, K. Garg Study 55-60 67-68
(Indian data)
ITDG Report to 55-70 5570 150-400

Planning Commission
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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 the
extent to which the juice is refined or processed. tipure~1 shows
schematically the operations associated with producing a range of
sugar products fron- liquid sugar to refined white crystalline sugar,
A range of technical alterratives is 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 invelves four distinct operations: (1) crop
Production (cane or bect); (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
alternatives is a function of physical variables. The technical
alterne 'ves sclected will depend on their social, economic and technical
suitabi.ity for village opcration and as well as the final product desired,

3. Technical Fcasibility of Improving Tradion Sugar Cane
Processing Technology

The scale of technology associated with producing gur, shakker
and desi sugar is very sriall; most processors arc individual small
farmers who process part or all of their cane crop into one or scveral
of these products. Outlined below is a range of technologies that must
be cvaluated to deterrrine the technology best suited to improving
village sugar production technology. Improvements are defined as
(1) increcased recovery rates of “ugar products and by-products;

(2) increased processing capacity; (3) increascd purity of final sugar
product; and (4) production or increases in production of by-products.

a. Operation: Crop Production

It is beyond the scope of this project to address the goal of increased
sugar production through increased crop production. Considerable
rescarch has already been carried out in this area. Recent reports by
Irvine(2) and the FAO(3) contain policy recommendations for increasing
sugar production through increased crop yields. Although this project
focuses on developing improved processing technology, this does not
imply that the net benefits of a 'processing strategy' arc higher than a
"crop production stratcgy''. This question is becyond the purview of the
project. It should be notcd bowever, that crop production strategy aimed
at increasing sucrose availability per ton of cane depends on incentives
which may depend on policy and processing strategy.

o



FIGURE I

REFINING OPERATIONS AND PRODUCT SCECTRUM
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Source: Adapted from Techno-Economic Feasibility Report oa Mini-Plants in Pakistan, Fig. 53, Page 88.
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Figure - II

Determinants of Sugar Production, Recovery and Product Definition
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b. Opcration: Crop Preparation

Sugarconc is cut, topped and stripped before bcing processed regard-
less of the scale of proccssing technology craployed. Sugar bects are
topped and washed, Large scale mill processing sometimes adds an
additional step of washing the canc; it is estimated that washing res lts
in a loss of approximately 11/2% of the available sucrose(4). Although
this loss (which is associnted with large scale milling) is not significant,
small scale processors do ¢njoy two other important advantages:

(1) greater latitude in deterrnining when to proccss their crop; (2) on-farn
or in-village processing resulting in minimal transportation and usually
same day procussing of cut cane. There is an optimal scason in which
to proccss cane, Early in the scason the cane's sucrose content is still
increasing, beyond the optimal harvesting neriod the recoverable sugar
content drops duc to the inversion of sucrosc, The rate of inversion is a
function of time and temperaturce; the hot weather of late season harvest-
ing and processing lowers the recoverable sugar content of the cane.

The process of inversion is greatly accelerated once the cane is cut.,
Long periods (days) between harvesting and processing and high tempera-
tures produce significant inversion losscs. In Pakistan, where mill
Processing often occurs scveral days aftci harvest, these losses are
belicved to be high. Given the transportation network in Pakistan and

the prescnt pattern of delrycd milling together with the sub-optimal
carly and late scason processing pattern of large mills, it appears

that small scale village processing will continue to enjoy the advantage
of operating on canc with appreciably higher recoverable sucrose

content than th large industrial mills.

c. Operation: Juice/Supar Extraction

The extraction ratc of juice from canc and beets is a function of:
A, Pressurc applicd
B. Length of time which pressurce is applied
C. The pereentage of sugar storage cells rupturced before
or during cxtraction, the latter is largely a function of

A and B,

D. Physical scparation of Juice from bagassc (or pulp)
after crushing,

E. Thc extent to which residual sugars arc disolved and
extractcd after initial scparation of juice and bzjasse.

Various technical alternatives cxist for Applying some or all
of these principles with increascd cffectiveness.,
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(1) Milling

The traditional village cane crusher described above is a simple
three-roller mill. Opportunities for incrcasing its extraction cfficiency
exist from improved equipment design, maintenance and operation. The
Intermediate Technology Development Group (ITDG) Report to the
Government (4, p.103) supggests that attention should be given to the loose
and poorly fitting axle bearings, the rouph castings, the flimsy and loose
fixing plates and th¢ poor or rudimentary bearing designs. Other
improvements niay be considered including increcasing the power input,
Numerous motor powered village mills exists; most designs significantly
increase the crushing capacity but only marginally improve the extraction
ratc. With a given power supply a tradc off clearly exists betwcen
increasing the capacity and increasing the extraction rate. Factors "A"
"B'", and to a lesser extent "'D" are related to the power input. The
rclationship of power input to juice output (power-extraction rate relction-
ship) is nonlinear; power requirements risce rapidly as the extraction
rate increases., Moving from bullock to rmotor power crushers has
technical and cconomic implications that raust be carefully assessed in
vicw of the project objcctive of developing improved village processing
technology with wide range applications (gcographic and income).

(2) Expecller Extraction

The screw press or expeller has found commercial application in
large scale mills pProducing refined sugar, Extraction rates of 97-98%
of the available sugar arc reported by ¢quipment manufacturers., Work
by Garg and others in India has produccd intermediate technology
(for Khandsari production units) which achicves extraction rates of 85 to
50% of the available sugar (4, pp 93&11l, & 5) with a crushing capacity
of 1.25 to 2.5 tons per hour. Power requir.ments are 60 to 80 HP for
the Iarger unit. It is reported that only minor modifications on existing
oilsced expellers arc nece ssary to apply this technology to sugar cane
juice extraction., Rescarch and development work supported by the
Approgriate Technology Development Organization, GOP, and USAID
suggests that the expeller principle shows some promise for small sale
applications as well. Extractien rates of up to 85% werc achieved with
a onc HP unit. Howecver significant work remains to be done to bring
this technology up to project standards, Ncvertheless it merits careful
consideration,

(3) Pre shrcedding

Large sugar mills use cquipment to preshred the cane before it is
milled. Bascd on the technical and cconomic feasibility of developing a
bullock powered shredder, the ITDG identificd thio technology as very
promising (4, p.109) for improving villagce-level technology extraction
rates, Considering the scvere constraints associated with introducing
motor powcred cquipment, developing improved cane crushers for
operation in tandem with a bullock powercd cane shredders deserves
high priority attention,



(4) Pithing

Some work has been done on devcloping technology for removing
the hard, fibcrous outer shell of the canc, thus separating it from the
solf, sugar bearing pith, Rescarch supported by the Canadian Inter-
national Development Agency in the Carribean and elsewhere and work
in Mauritius deserves investigations., If the power requirements of
shredding cane exceed feasible design capabilities of bullock powered
cquipment, pithing the canc might scrve as a less power demanding
operation for achieving the samc objective of delivering cane to a bullock
powercd 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, employ
diffusion extraction technology. The bects or canc are preshredded, then
placed in a bath of precheated water which dissolves and removes up to 97%
of the available sugar, The pulp or bagassc is then pressed to extract the
diluted sugar juice solution. The ITDG Mission recommended small scale
applications of this technology suitable for village-lcvel operation be
investigatcd for both canc and beet processing (4, pp.109, 110 & 138, 139).
The low power extraction requirernents is the most important of the
scveral advantages cited,

(6) Imbibition

A standard processing procedure in large sugar mills is flushing
out residual sugar remaining on the ruptured cell walls following the
second, third,....,nth milling of the cane. This principle might be
applicd to village processing if extraction equipment capable of significantly
lowering residual juice content of canc is introduced. Improved cane
crushers, multi-pass crushing or the introduction of expellers are some of
the innovation that might reducce the residual juice content of bagasse to
Ievels where small scale imbibition technology might prove technically
feasible and cconornically attractive, However, for the small mills
additional evaporation rcquired may introducc an unacceptable increase
in fucl or labor cost.

d. Operation: Refining

Refining operations transform the cxtracted juice into a final sugar
product, A rangc of products and by-products is possible depending en
the technology employcd. Sce Figure-l for a review of refining proce«
durcs associated with producing liquid, brown off-white and refined
white crystalline sugars. The purposc of refining is to remove impurities
and thus improve the "quality" of the final product. Quality is used here
in the limited sensce of consumer preference. Refined sugars are
generally preferrced over unrefined or semi-refined sugars. However,
in villages and among the seban poor, gur, shakker, and desi sugar are

7
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traditional products which arc widely accepted and used, if not preferred,
From a nutritional point of view, gur is comparable or superior in quality
to refined sugars, Although it contains a relatively high percantage of
inverted sugar in thc form of glucose and fructose, these are nutritious
Swecetening agents,

Refining operations generally improve the purity of the final sugar
product but tend to incrcase costs and lower the sugar recovery rate, Thus
a trade-off cxists bhetween operating costs, sugar quality and quantity, More
sophisticated refining techniques minimize these losses but generally are
asgociated with large scale sugar mills, Thus the refining techniques
associated with gur production comparc very favorable with refining
operations in large scale rills in terms of minimizing sugar losses,
(Inverted sugars produccd during gur production are regarded here as
sugar). The advantage of large scale mills in terms of sugar recovery
arc asgociated with higher cxtraction ratej but it will be recalled that these
gains are offset in part by sugar losses arising from processing cane
during the sub-optimal periods of the early and late processing secason and
from losses occuring between cutting and delayed processing, These latter
factors result in inverting sucrose; the invertcd sugars will not crystallize
out during refining, Thus they are "lost" in so far as the refined product
is concerned and cnd up in the molasses rather than appcaring as white
crystalline sugar, Estimates for Pakistan of the final product recovery
ratcs suggest that 100 pounds of cane will produce about 10 pounds of gur
but only 8.1 to 8,5 pounds of whitc refincd sugar, (1, 4, p 93)

This project will cvaluate the feasibility of imnroving the final
sugar product by broadening its market acceptance and shelf life as well
A8 increasing recovery rates, A total of seven possible steps may be
carried out: filtration; neutralization; clarification; dccolorization;
¢vaporation; and crystalization and product scparation. A range of
technical alternatives involving different scales of operation exists for
most of these steps, The purity of the final product and the quantity refined
from the juice arc functions of temperature, time and acidity. All refining
proccdures involve evaporating of most of the water from the juice. But
heat inverts sucrose to glucose and fructose, The quantity inverted is
specified by

i=csgt Where 1 = invert sugar
8o = 1initial sucrose concentration
o
t = time

inversion constant

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

115 at 50 °C
3,333 2t 90 °C
c = 8.922 at 100 °C

0O

[ T
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Inversion of sucrose in large scale operation is minimized by evaporating

the juice at low temperaturcs using vacuum apparatus. Open pan evaporators
used in gur production bring the temperature of the juice up to 115 °C and
conscquently 10% or more of the sucrose is inverted in the process, (4,
P.83,84&94}; Given the scale of technology associated with vacuum pan
¢vaporation and crystalization, there appears to be little hope of applying
this tecchnique to small op intermediate scale proccessing operations,

Neutralizing the juice during evaporation operations may cut
inversion of sucrose by'as much as 50% thus improving the quality of the
final product considerably, A varicty of chemical and vegetable extract
clarificants can be used, Gains in product quality may be offset by lower
final product recovery rates., Recovery rates for shakker, a semi-refined
brown sugar, average as much as 10% less than for gur according to a recent
survey carried out in the Punjab (1, p,216)

In the course of Project implamontation the full range of technical
alternatives associated with cach of the seven refining steps will he
¢valuated and the alternatives most suited to village-Ievel processing in
Pakistan will be adapted as required for village use, In addition to
improving sugar production technology theic is the po“ential for producing
by=-products, Improved furnace and evaporator designs offer the pProspects
of improving the cfficieney of fuel consumption (saving bagassec may produce
surplus fuel for home consumption or sale), Wolasses, mud and scum arc
by~-products of Khandsa i plant operation (an intermediate technology between
farm level gur, shakker and desi sugar production on the one hand and large
scale sugar millg), Cottage and small senle industry based on these bya=
products is plousible (although outside the purv.cw of this project) but
probanle only if Pakistan elects to pursuc a strategy of promoting inter-
meodiate sugarcanc proccssing tcchnology, i.e,, khandsari units, For a
fuller discussion of the technical and cconomic feasibility of Khandsari
units, sce Garg(5) and Baron($); the ITDG Report(4) summarizes these
reports and applies these conclusions to Pakistan,

The ITDG Mission Report, Techno-E£conomic Feasibility Report
on Mini-Plants in Pakistan, Chapter I, "Sugar Processing™ has been
extensively reféroncod in this scction. Wor o more detajled discussion
of the technical feasibility issucs associated vith (1) improving village -
level supar processing technology; (2) Xhandsari sugar mills; and
(3) production and utilizetion of by-products, refer to this report in full,
An abridged Copy contrining scctions cited in this report has becn sent to
AID/%, AID/'"chnieal Sc sources Rural Development.

Brassicy Tilscd Procissing Tcchnology

I. Description of Dxisting Technology

Kohlus or ghanic nre the traditional technology employed in village -
level Processing of adible oils., The traditional kohlu consists of a wooden
mortar in which n long wooden pestle rotates, powered by a bullock which
is yoked to an ¢xtension attached to the pestle and driven around the

5
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stationary mortar. %he traditional kohlu has bcen improved by shodding
the critical parts with stcel; other improved models are constructed
completely of stecl. Thesc improved models are often powcered by motors.
Another inprovement has been to make the mortar rotary, moving counter
to the dircction of the pestle's movement and powcered by a motor.

No research on the characteristic and performance of the village
cdible oil proccssing scctor has ever been  arricd out in Pakistan although
"informcd" guesscs have ofien been made in the course of cdible oil
studics (7, 8, 9). Traditional kohlus are imadce in the villages and
conscquently the capacity and extraction rates vary considerably. Estimates
of the residual oil range from 9% to 16%, i.c. 9% to 16% of the weight of the
pressced cake is residual oil. #{ohlus also iffcr in size, but typically
processing capacity is =stimated 2t 80 to 120 pounds of seed per day. The
improved kohlus arc believed to operate in the upper end of this spectrum
of ¢stimates lenving only 9% to 11% oil in cake and having a processing
capacity of around 120 lbc of secd per day. Tho above guestimates apply
cxclusively to rape and mustard sced processing; there is no information
on kohlu processing of cottonsecd (the major source of domestically
produccd cdible oil) or minor oilsced crops.

Low pressure ("Lahore') expellers represent an intermediate
oilsced processing tiochnology that is widely employed in Pakistan
(intcrmediate in sealc between kohlus and larpe high pressure or industrial
solvent plants).  The installed capacity of low pressure expellers is
estimated, () to be more than sufficient to process the total edible oilsced
production. The sclvent extraction plants grossly under utilize their
installed capacity of 519, 000 tons per year, duc to the present incentive
structurc. In 1974-75, only 6 plants opcrated processing 56, 000 tons of
cottonsecd as well as some cottonsced and rape and mustard seck cake,
Thus, in terme of procussing capacity, both designed and utilized, Lahore
expellers are by far the raost important edible oil proccssing technology.,

Installed capneity of Lahorc expellers is widely dispersed although
thcre is a significant concentration of plants in the large citics of Karachi,
Lahorc, Hyderabad, and Rawalpindi. The balance of the capacity is
scattercd widcly throughout provincial towns, but due to the power require-
ments very few units 2t located in small villages,

The capacity and extraction rates of Lahore expellers vary with
size, maky, maiatenance, and skills of the opcrator, All are manufactured
in Pakistan. Dcsigned capacity of Lahore expellers ranges from 11/2 tons
to about 15 tons per day but the most proevalent size is a unit with rated
processing capacity of 71/2 tons of cottonsced per day. Opcerators claim
these machines will actually handle 5 to 4 tons of cottonseed or 21/2 to
3 tons of rape or mustard seed per day(?, p.5). The difference in
extraction rates between votton and brassicas is duc to their intrinsic
qualitics; cottonscud extracts about twice as fast as brassicas to the
samo residual oil content. Residual oil ranpges between 6 and 10% of the
cake weight with double or triple pressing, dopending on the condition

of the expeller, (&, p.4). Brian points out that the cxpeller (like the
;

b
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solvent extractor) is a constant volume device, its capacity relates
proportionally to the extraction ratc of the sced processed(8, p.l4).
Thus there is a dircct trade off between throughput and the extraction
rate. The actual level of throughput and cxtraction ratc is a matter
of economics, Brian summarizes the problein very well(8, p.7):

An extraction dovice, whether kohlu, ¢xpeller, or solvent
cxtractor removes oil accerding to the capacity it is operated at.
It is common practice for any operator of such a device to operate it
at higher capacity when sced prices are low., The added throughput
of a cheaper sced material will offset the loss of revenue from the
higher oil contene of the mweal., ..., In oilsced processing the flexibility
of the processing plants capability for added throughput at an "expense"
of highcr oil residual is normally used to its fullest cconomic return
cxtent,

2. Opportunitics for Developing Improved Extraction Technology

Extraction ratcs arc a function of:

1. The condition and characteristics of the oil bearing material,
2, Pressure (in the expeller process)

3. Time

4. Scluability of 0il and permeability of oil bearing material,
(in the solvent extraction processe Se )

The first variable suggests that extraction rates may be increased
by treating the oilsceds in advance of the oil extraction process. Seeds
may be conditioned with heat and/or moisture; the process coagulates the
proteins and causcs the oil present to coalesce, making it more readily
available for removal(8, p.3). Mechanical conditioning may also increase
extraction rates wherce the oil bearing portion of the seed is protected by a
hard shell as in the casce with the cotton seed hull, The relationship of e
extraction rates to power requirements is exponential; as the level of
residual oil in the cake drops the power requircments for extraction rise
dramatically (8, p. $-13).

Opportunitics for improving the kohlu need to be carefully
asscssed during Phasce feasibility studics, Improvements in the
material used (stecel), powcer source, (rmotor power) and mode of operation
(rotary base) have been introduced in the past. Informed guesses suggest
that extraction ratcs have improved littic although the capacity has
increased 50%, Given the discussion above we recognize that the extraction
rates could have been impzoved if the throughput of material were held
constant but the prescent cconomics dictate high volume processing, An
improved bullock powered kohlu {Wardha kohluj with standardized parts
was developed in India. A report on this innovation claims that the
extraction rate was improved from 15% or 16% residual oil on mustard cake

o)
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te 11,2% (10, p.9). If it docs not appear to be techniczll and economically
feasible to substantially improve the performance of the kohlu, other
alternatives should be assesgcd,

One alternative would be to focus on intermediate technology as
opposed to village-levcl proccssing, Undcer this strategy an improvement
and/or replacement for the low pressure expeller would be the goal,
Improvements in the design and/or materials uscd could conceivably
improve the performance standards of the Lahore expeller, Alternatively
operators might be traincd to operate and maintain their equipme nt more
efficiently; however, as the Lahorc expeller industry is large, market
oricnted and competitive it is difficult to imagine potential for significant
improvements here without significant tcchnical breakthroughs. Alter=
natively, a better expeller could be developed. A morce radical solution
could be the development of intermediate scale solvent extraction units,
While technically feasible, the cconomics of such a development and the
technical problems associated with maintenance and operation suggest
that operating such cquipment outside the large towns might be difficult,
The ITDG Mission weighed this alternative but was not optimistic about
small scale anplications of this technology (4, p.175).

Rice Bran Procegsing

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 problem
in recovcering this oil is associated with = very active enzyme lipase, which
coverts oil to free fatty acids within a very short time after the paddy is
processed. The ratc ot which this chemical reaction takes place is a function
of the moisture content of the bran, temperature, and time. Within 24 h urs
the free fatty acid content rises to levels that make it uneconomical to
reclaim the remaining cdible oil., Two potential solutions exist, One is to
develop intermediate tcchnclogy that can operate economically at levels
of very low volumec processing., Rice bran oil could then be extracted at
rice mills immediatcly upen processing of the paddy. Beccause of the low
volumc of ricc bran produced daily at individuecl rice mills, this alternative
requircs the development of very small scale oil extraction cquipment
that cax be operated cconomically, Altcrnative, the rice bran could be
stabilized by deactivating thc ¢nzymece which converts the oil to free fatty
acids, A simple, two step process is requireds:

1, The rice bran is heated very quickly to 100 °C and
held at this temperature for 2 to 3 minutes meanwhile
being constantly agitated,

2. The bran is allowed tc cool and then gentle heat is applied
to reducc thc moisture content to around 5 percent,
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Bran treated this way is stable, although not indefinitely, Once
stablized, the rice bran can be transported to centrally located plants
for processing. Ixisting solvent oxtraction plants could be used although
expression technolopices arc also applicable, Aside from the tcchnical
feasibility issucs which must be resolved, twe other issues must be
addresscd:

1. The pricc of the final product would have to be at
levels that imade extraction profitable (unless the
Government is preparcd to subsidize production),

2. It must be determined whether rice bran oil is
acceptable to the Pakistani consumer in its
unrcfined form (unless exports are cnvisioned
or refinement is undertaken t¢ deoderize the
oil and ncutralize its taste and/or blend it into
ghee or other cdible oil commodities),

Appropriateness of Te chnology

The intent of this project is to identify, develop, produce and
ultimately disseminate technology appropriate to Pakistan's resource
c¢ndewment, Phasc IV analysis will address the aqucstion of choice of
technology among the alternatives of:

A, Village~level or small scale processing technology.
B. Intermcdiate proces sing technology,
C. larpge scale, industrial pProcessing technology.

Although the evidence presently available is not definitive, it
clearly sugpests the advantage of pursuing 2 smal  scale sugar
processing strategy, Less evidence is available for making the choice
amonpg the range of technologies available for edible oil processing,

The project is designed to generate data and carry out research during
the initial phase of project implementation which will guidc the selection
and adaptation criteria to be applicd in developing improved processing
tcchnology,

The acceptability of the new tcchnology to the target population
of small scule processors will be 2 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 technology
will be extremely sensitive to the Government's price
policy. We assume herc that historical price relation-
ships will not dcteriorate,
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The cost cf the new technelogy relative to the target
populations resource base and acce:s to credit. Even
if the new tcchnology promises to be significantly more
profitable than existing technology limited resources
may make credit on important constraint to adoption,

The similarity of the irnproved technology to existing
technology will affect the rate of adoption. Significant
departures from traditional practices will inhibit
processers' acceptance of the ncw technology,

The more compatible the new technology is with
procescors' total operations the more acceptable

it will be tc them, Innovations that elirninate useful
by-products, impese extraordinary labor or draft

power requirements, or nccessitate new social organiza=
tions tc undertake traditional food processing tasks will
be more difficult to sell,

n’“/\
’ -
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Country:
Pakistan

Profect No;
391-4170

Project Titbe:

Village Level Food Processing

Date:

/S / Ordiginal
/ / REuEséorcgx

Apprvd:

-CPT DESCRIPTION

Lvent Date

1. May 3,1976

2. June 28,1976
3. Sept., 13, 1976

Oct. 4,1976

Jén.3,1977
Mar.14,1977

May 23,1977
May 30,1977

August 1,1977

August 22,1977
Jan. 2, 1978
May 19,1978
June 19,1978 -

Begin contracting procedures.
Sign Project Agreement,
Execute contract between
contractor and the Governme
of Pakistan,

Begin Phase I and Phase 11
activities .

Annual project evaluation.
Mid-phase I and Mid-phasell
evaluation.

End Phase I activities.

Begin Phase III activities.
End Phase II activities.
Mid-phase III evaluatiorn.
Annual project evaluation,
End Phase 1II activities.
Begin Phase IV activities,
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Country: Project No:
Pakistan 391-4170

Profect Title:
Village Level Food Processing

Date:

/ / OI'D('.Q’(.J’.CLE,
/ / Rewdsensg

Apprud:

CPI DESCRIPTION

i

Event Date

14, Jan. 2, 1979
15. Dec.31, 1979

Annual project evaluation.
End of project.
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< .
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Actiom:

$CSESEIete annuil PYojEet ]
evaluation

Tirne: (B weeks

4 mu:uaf l%‘
o
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project evaluatisn

Begin ending Phase I
activities

Complete Annual
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evaluation

2%
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Complete Phase IV
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Hction:

=

Begin Phase IV
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Time:
Date:  June 19
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Actioa:

Complete end of
Project
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Sub.Nebwork “8-T

Start Secie-Ecesaemic
Research
b
Time:
Date: T
Actioa:

B

Start prepare research

{plan

Time: 4 Oct'7g

Date:
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plan

s 1 week '

resear
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h Complete apecify data
procesking plans

Time: | week
Date: 8th Nov'e
Acton:

I

Complete tabulate data f1
{code and punch if comp
analysis is used)
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reports
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Time: 8 weeks

Date: 23rd &a!'w

Action:
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Research
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ANNEX D

IMPLEMENTATION STRATEGY

Project implementation involves the execution of four distinct
but partially over lapping phases, The following activities shall be
carried out in the course of implementing Phases I through IV:

Phase It Evaluation of the Potential for Devcloping Improved
Food Processing Technology

Research, based on primary and secondary data sources, shall
be undertaken to deter.nine the technical and economic feasibility of
developing improved food pirocessing 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 cxtraction by kohlu and low

pressurc expeller operators, The analysis shall include:

A, Idcntification 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
(proccssing equipment; size of farm and tenurial
status for farmer-food processor),

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

1. Gross revenue
2. Expenses: Investment, operating, maintenance
3. Net income

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

C. Labor utilization pattcins:
1, Commnosition of food processing labor force:
a, IFamily members by age and sex

b, Hired labor, casual and permancnt by
age and cex,

2, Scasonality

t
;o
Yy



-2 =

D. Disposal of products and by-products:

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

2, Hcome consumption of products and by~products;
quantity, values,

3. Marketing channels used to dispose of products,
General socio~economic analysis:

A, Identify constraints that might inhibit food processors
from: adapting irnproved technology,

B. Identify and attempt to quantify incentives that will
be required for food processors to adopt improved
technology,

C. Identify and cxplain subsistence characteristics of
food processing and marketing activities that may
inhibit adoption of improved technology,

Description znd evaluation of existing technology:

A. Extraction rates: design and actual under field conditlions

B. Processing capacity: design and actual under field conditions

C. Characteristics of equipment in operation!
l. Age
2, Condition
3. Power source
D. Probleins of existing cquiy ment:
1. 1aintenancc
2, Repairs
3. Construction materials

4, Design features
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E, Description and cvaluation of capabilities of present
day food processing equipiment manufacturers:

l. Facilities
2, Duality and diversity of staff skills

3. Tuality of materials used,

Products of Fhase I research will includes

1,

Interin 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-lecvel operation will be
preparcd,

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

A set of base line data will he in hand which will identify

the project's target population and permit follow-on rcyucarch
required to .valuate the irnpact of the project, T .. ~nalysis

will calculate beuefitscost ratios, internal rates of return and
value added for ecach major food processing technology under
considcration.

An assecgment of manufacturing capabilities that shall
facilitate definition of Thasc IV irmplemen:ation strategy
including:

A, Identification of candidate firms for fabri tating
prototype cquipment.

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

Phase It World search for improved technology

Research will be undertaken to identify candidate technology
that may be adopted and, if nccessary, adapted for use in Pakistan.,
This search shall includc?

A,

B.

A review of the literature

Contacting organizations which provide information on
intermediate technolopy, c¢.ge, Volunteers for International
Technical Assistance, Intermediate Techaology Development
Group, -ondon, ctc,
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Cs+ A search of patent literature as dcemed appropriate,

D.

E.

Utilizing technical information retrieval services.

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

Applying criteria developed in Phasc I rescarch, the various
alternative tcchnologies will be screened and the most promising
candidates seclected, 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,

Sending qualificd personncl 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 Fhase II actvities will include:

1.

Interim report identifying candidate technology to be
screened and sclected through on-site inspection
throughout the work,

Prototype cquipment selected, procured and shipped
to Pakistan,

Blue prints, operators' manuals, manufacturers’
spccification and other technical literature procured
and brought to Pakistan,

Phase III: Decvelopment of appropriate prototype technology

With guidance provided by the technical literature, imported
prototype cquipment and processing techniques shall bhe carefully tested
to determine performance standards, Then, applying Phasc 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 Phasc III activitics:®

1,

Improved prototype cquipment designed, tested and
developed to project performance standards,



Phase 1V:
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Improved food processing techniques developed and tested,
Interim repcrt containing test results and recommendations,

Eguipment drawings, operators' manuals for prototype
ejquipment, and food processing instructions and description
of improved processing proccdurcs printed.

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 comme rcially produced
cquipment, The report shall also provide guidance on the
precise nature of the industrial extension strategy to be pursued
in Phase IV and recommend entitics and their responsibilities
for industrial extension activitics based on an evaluation of
Phase I, II and II results.

Industrial extension

Phase IV activities will seek to:

A,

B.

C.

Develop thc capabilities of machinery fabricators to
produce improved prototype equipment;

Encourage fabricators to engage in market promotion
activities;

Promote food processors' adoption of improved
technolegy through on-sitc training of innovators and
sclected advertising,

Asscss suitability and performance of improved equipme nt
through markect analysis and selected field research designed
to:

1. Dctermire the performance of the equipment under
commercial operation,

2. Determine food processors! opinion of new equipment.
Evaluate the cntire project and provide policy guidance

on the nced for any follow-on action required to achieve
the project purposc.

The International Rice Research Inctitute's (IRRI) expericnce
with the Agricultural Machinery Development Program scems highly
applicable to this projcct,
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In patterning Phasc IV after the IRRI model, a suitable public
scctor entity will be identified to underiake industrial extension activities,
Selection will be made at the end of Phase III by ATDO in consultation with
USAID, The selccted public scctor entity shall under the following
industrial extension activitics:

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

2. Supply onc prototype together with appropriate drawings and
design perrormance specifications to selected firms,

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

4. Based on cvaluation 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 pcrformance specifications,

5. The first rnachine produced must be submiited to the
industrial extension agent for tcsting to cnsure it meets
performance specifications,

6. Manufacturcr will be informed of problems identified during
testing and suggestions for improvements will be made.
The test piece of cquipment will be modified by the industrial
extension agent as required to bring it up to project standards,

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

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

9. During this custom fabrication stage, the manufacturer will
be encouraged to sell improved equipment whenever possible,
The industrial extension agent will take poseession of units it
contracted for on an availability basis, preference being given b
by the manufacturer to commercial orders,

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

A. Inquirics about cquipment will be forwarded to custom
fabricators,

B, Lcaflcts, instruction manunls and test reports on the
improved cquipment will be made avallable to fabrica-
tors to facilitate voarks ting,
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Market development couseling and advertising
support will be given to industrial clients.

Sufficient ficld data will be collccted to perrmit the
following analysis:

A,

Projcct Appraisal: Benefit/Cost analysis, value
added and internal rates of return associated with
improved technology compared to the analysis
carricd out on traditional food proces sing technology
in Phasc I,
Choice ¢t technology study to provide policy guidance
rcquired to determine implications of promoting
various scales and types of technology available at
the end of the projcct, The analysis shall include
but not be limited to:
1, Sugar Canc Processing:

a. Village-level processing

b, Khandsari production

¢, Largc-scale n:iil production
2, Oilsced Processing:

a. Village kohlus

b, Low pressurc cxpeller units

c. High pressurc cxpeller units

de  Solvent extraction plants
3. Ricc Bran Processing:

a. Stabilization units

b, OSmall-scale oil extraction units

Products of Phasc IV activitics include:

1,

2,

Demonstrated capabilitics of sclected manufacturers to

fabricatcd improved cquipment,

A targct of 50 to 200 suphr canc processors; 50 10 100

oilsced processors and ¢ rice mills have purchancd and
tricd improved cquipment,



End of project report which includes:

A,

B,

Evaluation of suitability of improved equipment to
operatc in food processors' environment,

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

A strategy for achicving commercizal production and
wide scalc adopticn of iraproved technology by food
preccessors. The assessment will include but not
be limited to an evaluation of the need for public
intervention in the form oft

1) Credit for machinery manufacturers and food
processors,

2) Industrial extension to assist manufacturers to
retool producticn facilities,

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

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



ANNEX, E

The Grantee's Application for assistance was not
yet available when this PP was printed and is te be

forwarded te AID/W upon receipt,



ANNEX,

Phasc 1

.::~

Table I showing breakdown of costs for Phases I-1IV

I. Socic-economiic study

1.

Interviewers salaries and allowances,
40 interviewers for 3 months,

Training cf Interviewers,

Translaticn of interview schedules,
Processing of data.

Analysis of data.

Frinting and cffice costs,

Computer tape,

Transportation cf interviewers.,
Sub-total:

Contractors' overhead and profit, 10%

Contingencies

Rs, 100, 000

Rs

15, 000

5,000
20, 000
10, 000
30, 000

5,000
15, 000
200, 000
20, 000
40, 000

e L

260, 200



II.
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Equipment Performance Standards

1. Salaries of 2 Engincers and one
Research Cificer and suppctting
staff for 3 MM; Engincers @3, 500
P/lvilvi and Rescarch Officer
@ 2,000,

2, Travel costs including PQOL,

3. Report writing and anzlysis,

4. Final report,

Sub-tctal:

Contractors' overwrite ,

Contingencies @ 15%,

On-Site Investigators

1. Field surveys for sugarcanc, rape
and mustard and rice Lran,

2. Staff salarics for 2 Engincers and
supporting staf{ for 3 .,

3. Treavel costs,
4. Report writing,

5. Final report (50 copies @ Rg, 30/-
per copy)

Cub~total:

Contraciors' overhecad apd yroflt,
v ¢

Contingencies @ 154,

Rs.48, 000

16, 000
8, 000
15, 000
87, 000
8,700

14, 355

Rglls, 055

18, 000
10, 000

2,000

1,500

31,500
3,150

5,197
39, 847

Say:Rs, 0, 000



Phase 11

I. Library Research

1.

Stafi salaries of Research Cificers,
Engineer and suppoting staff,

Procurement of literaturec.
Postage and stamps.

Travel costs.,

Cffice expenses

Subetotal:

Contractors' overhead and profit,

Contingencies @ 15%,

II, Equipment Procurement

1I

4 sugarcane processing models from

4 different countries @ $1, 500 per model.

4 oilsced processing models from 4
different countries @ $1, 500 per model.

2 rice bran processing models
@ $2,500 per model,

Sub-total:

Rs. 30, 000
10, 000
5, 000
9, 000

10, 000

64, 000
6,400

10, 000

Rs., 80,400

$ 6,000

$ 6,000

$ 5,000

$17, 000



Inflaticn factor 15%. $ 2,500

Insurance and {reight charges. $15,500

$35, 000

Assumptions
Phase III calculations :

A, Design and testing prototype equipment

4 expert craftsmen Rs, 30/day Rs. 120
3 assistants Rs. 20/day Rs, 60
1 supervisor Ks. 35/day Rs. 35
Cesis per day Kks. 215

Rs, 215/day x 150 workdays/
prototyre x 6 prototypes .

Sub-total A", Rs,193,500

B. \liaterials fcr miodeling

5 prototypes @ Rs, 9, 000 Rs, 45,000
1 prototype @ Rs. 40, 000 Rs. 40,000
Subetotal. "'B" Rs, 85,000



C. Model Prototypes, 20 units

4 fabricators x 2 prototypes
= 8 units, 8 unitsxRs. 7, 000/unit

bSugarcane tech,

Oilseed tech. 8 units x Rs. 16, 00C/unit

Kice bran tech. 2 fabricators x 2 units = 4 units
units x Rs, 46, 0C00/unit

N

Sup=-tetal " CY,
Total:

Contingencies

Phasec II~IV - technical assistance
29 MM @ $ 6,500 per MM

Internaticnal Travel and per diem,

Sub-Total:

Contingencies

Phase 1V

1.  Procurement of Prototype equipment fronn
custom fabricators,

4, Sugarcane units @ Rs, 7,000

B. Oilseecd units @ Rs, 25, 000

Rs. 56,000

Rs,128, 000

Ks.184, 000

Rs.368, 000
Rs.646,500

Rs.134, 000

Rs.780,500

$1, 88, 500

$ 15,000

$2, 03,500

$ 3,500

$2, 07, 000

Rs, 224, 000

Rs. 800, 000



-b -

C, Rice bran units @ 50, 000
Sub-~total:
Inflation factor,

Contingencies

Total;

Rs.200, 000

Rs. 1224, 000
122, 400

153, 600

Rs. 1500, 000



Table, 2

-

Breakdown of Fereign Exchange and Local
Currency Costs - AID and Host Country

F. X. L. C. Total
(in $ 000) (in Rs.000)

I. Contract Services

Phase I studies - 340
Phase II :
1, Library research - 70
2, Technical assistance 28 -

3. International travel and
per dicrn for world search 15 -

Phase III
1. Technical assistance 122.5 -

2. Local costs for develcping,
designing and fabricating

equipment, 640
Phase IV :

1. Technical assistance 37.5 -

2, Studies and reports 200



Table 2 continued, ...

II,

II1,

Commcdities

Imported equipment for designing,
testing and fabricating prototype
medels.

4 different sugarcane processing
meodels from four countries.

4 dificrent models for oilseed
processing from 4 counuries,

2 models from 2 different
countries for rice bran equipinent.

Insurance and {reight charges included

Local costs for precurement of prototype
equipment from custom fabricators.

Contingencies

Host Country

Industrial Extensicn Services

Credit for Innovating Food Frocessors
ATDOQO's budget management costs
Sub~total:

Contingencies

Total:

35,000

$4,0

Rs, 1340

Rs. 650

Rs, 300 300

Rs. 400 400

Rs, 1375 1375
2075

65

Re, 2140

\O\
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Table 3. Breakdown of GOP contribution

SUMMARY BUL GEu' Ist Year 2nd Year 3rd Year 4th Year Total
I. Pay of Officers 70800 73920 77040 40080 261, 840
II. Pay of Establishment 21540 22896 24252 12804 81, 492
III. Other Allowauacet and Honoraria 63545 71360 73974 54964 263,843
IV. Travelling £Zll¢ wances and Expenses 25750 40750 40750 22000 129, 250
V. Misc. Expenscs 275000 146000 141000 83000 645, 000
VI. Contingencies 10000 20000 20000 15000 65, 000
Total: 466635 374926 377016 227848 1, 446, 425



I. PAY OF OFFICERS

1.

One Project Munager in
Grade 20 (2300-:5)- }

2. One Mechanicel Sngineer in

3.

Grade 19 (1800-80-2.00)

One Econrmist in Grale 19
(1800-80-2200)

II. RAY OF ESTABLISI.MENT

1.

2.

One Office Supuc. in Crade 16
(400-35-730)

One Assistant in Srade No. 11
(275-20-475/25-600)

Two Stenographers in Grade 11
(275-20-475/25/6¢C)

One Typist in Grade 5
(150-6-180-/8-220/10-280)

Two Drivers in Crade 3
(120-3-159/5-180)

Three Peons in Grade 1
(100-2~11€/3-140)

Ist Year

27600

21600

21600

4800

3300

6600

1800

1440

3600

-10 -

2nd Year

28800

22560

22560

5220

3540

7080

1872

1512

3672

3rd Year

3000¢

23520

23520

5640

3780

7560

1944

1584

3744

4th Year

15600

12240

12240

3030

2010

4020

1008

828

1908

'I“ota.l

72000

58920

58920

18690

9630

25260

6624

5364

12924
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MIOTHEI. ALLUWANCES & CRITERIA

1. Rest and racreatien

2. House Rert Allowance
3. Conveyawnce. allowance
4. Dearness adlowance

5. Comgeasatory allowance

IV.TRAV.I LIN. AI LOWANCE
Travel :xpanses

V. MI3C. EXPLNSES

Cffice Rent

Postage & telephone

Furniture

Typewriters & Calculators

Vehiclas

POL

Mimeograph machine & equipment

Repaii & maintenance of office equipment
Periodicals, New spapers, etc.
Electricity

VL _UNFOREJSE IN EXPENDITURE

Ist Year

18,096

3,240
19,500
22,709

15,750
10, 000

36,000
45,000
30, 000
25,000
79, 000
25,000
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

20, 000

20,000

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
5,600

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
25, 000
70, 000
85, 000
20, 000
20, 000
20, 000
75,000

65, 000
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ANINILA, g

Est. Project Completion Date _December 31, 1979

Date of this Summary May 1976

BCI 726
LOGICAL FRAMEWORK

FOR
SUMMARIZING PROJECT DESIGN

Project Title: Willage Level Food Processing - 391_4170

NARRATIVE SUMMARY

Program Goal: The bioader objective to
which this project contributes:
Increasc emplcyment, rajse incames

of small farmers and village food

OBJECTIVELY VERIFIABLE INDICATORS

Measures of Goal Achievement: ,

30% increase in sucrosc and 20%
increase in edible oil extracted at village
level per unit of cane and oil sceds

MEANS OF VERIFICATION
Bascline and follow-on surveys
of small scale processors
to obtain data on :

IMPORTANT ASSUMPTIONS

Concerning long term value of program/project:

’

DEVELOPMENT HYPOTHESES

1

1
If Inputs, Then Outputs 1[ If Outputs, Then Purpose 1, If Purpose, Then Goal

MANAGEABLE INTEREST

l

processors and increase the supply of

processed with the improved technology;

a)

processing equipment used

village produced sugar and edible oil. N N ) >
rice bran oil produced commercially. b) extraction rates,
¢} employment and labor
utilization pattcrns,
d}) home consumption and

sales of products and
by-products.

e

Project Purpose:

Feasible methods of improving small
scale sugar cane, oilseed and rice bran
processing identified, developed, tested
and the potential for commercialization
of improved technology demonstrated.

Conditions that will indicate purpose has been

achieved: End of project status. X .
a) 200 improved cane processing units,100

oilseed processing units, and 8 rice bran

processing units proven effective and
acceptable to target populaiion¥,

b) A strategy for producing and dissemina-

ting the iinproved technology exists.

Targets are provisiecnal subject to the
number of types of equipment developed
ard the industrial extension strategy

Final project report.

Affecting purpose-to-goal link:

1. GOP price policies and statutes
will provide sufficient incentives.
Market demand for village procuced
sugar (gur) and edible oils will be
sufficiently large to absorb the
increi:sed supply of gur and edible
oils it prices that provide village
prccessors with adequate

2,

iuycentives.

d. Capabilities of food processing

equipment manuf. actu:reesoht 4

Contd........

pursued in Phase IV, Contd. .. .
Outputs: Magni P . ] -
1. Phase I research campleted and Y ggdzggmggmré and sufficient to achieve purpose. 1. Interim and end of Affecting output-10-puroose link:
5 - o ; S Phase I reports. 1. Socio-economic constraints are
repsortf-‘ Smelttefl Oll-al i 2. Interim report submitted. 2 Interim Phpase II report not prohibitive
a. Socio-economic analysis . . . .
b. Micro-firm a.nalysisy 3. flmode}s of'unprotred sugarcane process 3. Fabricators records. 2. Appropriate technology exists
c. Mechanical characteristics and mg. equ.xpment.fabncated, 4 THOdEIS On-site inspection. elsewhere in the world, can be
) physical efficiency of small of improved oilseed processing equip- End of Phase I report. identified and adapted to the
sczle sugarcane :;Jd oilseed men; fabricated. 2 models of improved 4 Manufacturers' sales Pakistani village environment,
roeessi_gn technolo: ric.e.bran processing equipment & records. 3. Significantly improved appropriate
c s o fabricated. 5 food processing technology can be

developed.

Inputs: Activities and Typi.-; of Resources

foed pretessors.
c) Perfermante patirmeters af
existing feed processing techne-

legy.

d, G;E,abﬂél&ealggf <

T ecessing
ers.

Level of Effort/Expenditure for each activity.

1. $35, 000 equipment

2. %17, 000 international travel and
. per diem.
3. $26, 000 technical assistance.

(Centingencies and inflatien

1. Funding for Phase 1 _relel.rch and 1. USAID included)
reperts en 3 $40, 000 for local costs * 1. ATDO will instnutionalize the
a. Socie-economic study of village Host Country capability of this prOj;-tzzt
level food processing environ- $46, 663 in local currency management effectively.
ment.' cests. A contracting entity (contractor
b. Micre-firm abalysis of villace = |.2. A, USAID and sub-centractor.s(as necessary)

Affecting input-to-output link:

é?pible of executing all phases -of
Project implementation can be
identifisd,

© Practical Concepts Incorporated, 1972
Washington, D.C,
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PEVELOPMENT HYPOTHESES
” It Purpose, Then Goal

” If Outputs, Then Purpcse

i
If Inputs, Then Outputs

MANAGEABLE INTEREST

—

Page No. 2

Project Title: Village L.vel Food Processing

LOGICAL FRAMEWORK

FOR

SUMMARIZING PROJECT DESIGN

391-4170

Est. Project Completion Date
Date of this Summary

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 proso#/project:

Project Purpose:

Conditions that will indicate purpose has been
achieved. End of project status.

Affecting purpose-to-goal link:

3. Presently employe? permanent
or casual labor will not be
displaced.

4. Improved cane crushers and oil
extractors and rice bran proce-
ssing units can be priced within
the range of the target population

5. Rice bran oil will find a market

Cutputs:

2,

Interim and report summarizing
the results of a worldwide search
for appropriate technology
suitable for testing and adaptation|
for use in villages in Pakistan
equipment and technical literaturg
shipped to Pakistan.

3. Prototype sugarcane, oilseed and

rice bran processing equipment

and related processing technologyl
Caontd, , .

&

Magnitude of Outputs necessary and sufficient to achieve purpose.
. 200 units improved sugarcane processing

equipment fabricated. 100 units of
improved oilseed processing equipment
fabricated. 8 units of improved rice bran
processing equipment fabricated.

Target are provisional subject to the
number of types of equipment developed
and the industrial extension strategy

pursued in Phase IV. Contd.....

Aftfecting output-to-puroase link:

Inputs: Activities and Types of Rescurces

2,

Funding for Phase Il world search
for appropriate technology, interim
report and importation of selected
equipment and technical literature,
Funding for Phase III pretotype
design, testing, adaptation and
production of model equipment and
end of Phase III report,

Funding for procurement of custom
fabricated equipment from
manufacturers.

Leve!l of Effort/Expenditure for each activity.

4, $8,000 in local currency costs for
literature search.

B. Host country
$37,493 in local currency managemernt
costs.

A. USAID

1. $123, 000 technical assistance.

2. $78, 000 for local costs.

B. Host Country
$37,701 in local currency
management costs.

Affecting input-to-output link:

© Practical Concepts Incorporated, 1972
Washington, D.C.
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Date of this Summary

NARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE INDICATORS
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Program Goal: The broader objective 10
which this projec contributes:

Measures of Goal Achievernent:

Concerning long term value of program/project:

‘reperts.

$39, 000 technical assistance,

ment-of fabricated equipmpent.
B. Hodt Cotintzy -

trial extension,

management cests.

$150, 000 in lecal currency for procure-

a) 9&000’in’1:6c’al"i:nrrencv for indus-
b) $22,784 in lacal currency 1er Phase-1{

[:

Froject Purpose: mmzrda;:vrc::;ﬁ:vm has been Affecting purpose-togoal tink:
Outputs: Magnitude of Qutputs necessary and sufficient to achieve purpose.  J Affecting output-to-purpose link:
developed/tested. Models of 6. Results of Phase IV market evaluation
prototype equipment fabricated. studies.
End of Phase 1M report. Loan disbursements for project equipment.
4. Equipment manufacturers 7. Phase IV studies completed.
& producing and marketing custom
5. fabricated equipment.
6. innovating food processors nsing
improved technology, equipment
partially financed with project
credit. Contd. . ]
Inputs: Activities and Types of Resources Level of Effort/Expenditure for each activity. Affecting input-to-output link:
5. Funding for industrial extension. | 4. USAID :
6. Funding for credit for accepting $126, 000 in local currency for procure-
‘foed processing innovators. ment of equipment,
7. Funding for Phase IV studies and | 5. A. USAID

© Practical €.
Washington, D.C.

incor

1972
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DEVELOPMENT HYPOTHESES
If Purposs, Then Goal

L

" If Outputs, Then Purpose

MANAG EABIiE INTEREST

If Inputs, Then Outputs

W

PCI1 728

Page No. 4

LOGICAL FRAMEWORK
FOR
SUMMARIZING PROJECT DESIGN

Project Ti'ef_Village Level Food Processing _ 391-4170

Est. Project Completion Gate
Date of this Summary

NARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE INDICATORS

MEANS OF VERIFICATION

IMPORTANT ASSUMPTIONS

Program Goal: The broader objective to

Measures of Goal Achievermnent:

Concerning long term value of program/project:

7. Phase IV studies en acceptability of]
new technology innevating popula.
tian and choice of technology.

which this project contr.butes:

Project Purposs: Conditions that will incicate purpose has been Aftfecting purpose-to-goal link:
achieved: End of project status.

Outputs: Magnituds of Ot y and sutficier.® to achieve purpose. ' Affecting output-to-purpose link:

Inputs: Activities and Types of Resources

Level of Effort/Expenditure for sach activity.
6. Host Ceuntry .
$40, 000 in lecal currency fer credit
7. USAID i
$20, 000 in lecal currency for studies
and reports.

Affecting input-to-output link:

» 1

’ C 1972
Washington, D.C.




CHECKLIST OF STATUTORY CRITERIA

BASIC AUTHORITY

1, FAA ¢ 103; ¢ 104; ¢ 105;

¢ 106, Is grant being made

A,

b,

C.

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

for population planning or health; No.

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

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 ol research into, and
evaluation of the progress of
economic development or into -
the factors of development
activities and development
assistance;

4. programs of reconstruction
following natural or manmade
disasters;

ANNEX H

Page 1 of 21

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,

\ ()C

\



5. programs designed to helpsolve
special development problems;

6. programs of urban development.

CCUNTRY 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
increase food production and improve
means for food storage and distribu-
tion, '

ANNEX
Page 2 of 21

Food production is a major focus
of Pakistan's development effort.
Current food production targets
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 1972, domestic fertilizer
sales have increased from 381, 000
nutrient tons to an estimated 584
thousand tons in 1977 (up 53%).

It is making significant efforts to
adapt foreign technology (supported
by a major pril 30, 1974 A.L D.
loan agreement), build new ferti-
lizer plants, better distribute high-
yielding seed varieties and extend
irrigated acreage.



ANNEX
Page 3 of 21

(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 {ulfillment 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.
Ralhan Maize (ICP), Premier Tobacco,
Fauji Agrico fertilizer plant,

(3) Increasing the public's role The present government describes it-

in the developmental process, self as a ""People's Government', 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 Y 1975 to Rs. 13, 500 million
in FY 1976,

W\



(b) Diverting such resources
for unnecessary military ex-
penditure (See also Item No. 21)
and intervention in affairs of

other free and independent
nations,) (See also Item
No. 11),

(5) Making economic, social,
and political reforms such as
tax collection improvements
and changes in land tenure
arrangements, and making
progress toward respect for the
rule of taw, freedom of expres-
sion and of the press, and re-
cognizing the importance of
individual freedom, initiative,
and private enterprise.

(6) Willing to contribute funds
to the project or program,

ANNEX
Page 4 of 1

The budget for defense expenditures
increased by only 12% in FY 1976,
significantly less than the 25% in-
crease in development expenditures.
In FY 1975 Rs. 6, 832 million was
spent on defense expenditures, and
revised estimates this year are

Rs. &, 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, €, embargo
on sales of lethal defense items to
Pakistan.

The current government promulgated
a quick succession of different land,
labor, banking, education, health,
and law reforms, which are making
significant contributions to social,
economic and political development
as they are being implemented. The
rule of law is publicly endorsed,
though the laws have recently been
amended making it easier for the
government to move against certain
elements of political opposition, The
government has announced a new plan

to strengthen democratic local govern-

ment,

Appreximately 30% of-the project
costs will Besfinanced by-the
Govcernment,

\\%



3.

(7) Otherwise responding to the
vital economic, political, and
social concerns of its people,
and demonstrating a clear
dutermination to take effective
self-help measures.

B, Are above factors taken into account

ANNEX
Page 5 of 21

As the responses above suggest,

the recipient government has
committed itself to meeting the
vital economic, political and social
concerns of its people. Sfince coming
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
statilization measures, steps to
increase subsidies on farm inputs,
and 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,

Yes,

in the furnishing of the subject assistance?

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

benefit the needy people of the
recipient country?

Yes.,



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.

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 ?

FAA ¢ 620 (0); Fishermen's 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 ?

ANNEX
Page 6 of 21

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 sciwools
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?

W



Relations with U.S., Government and Other

Nations

7.

10.

11,

12,

FAA ¢ 620 (a). Does recipient country

furnish assistance to Cuba or fail to
take appropriate steps to prevent
ships or aircraft under its flag {rom
carrying cargoes to or from Cuba?

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 ?

FAA ¢ 620 (d). 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.

FAA ¢ 620 (f). Is recipient country a

Communit country?

FAA ¢ 620 (i). ls recipient country in

any way involved in (a) subversion of,
or military aggression against, the
United States or any country receiving
U.E. assistance, or (b) the planning of
guch subversion or aggression?

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
Page 7 of 21

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 GCP 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.

W\



13,

14,

15,

16.

17,

FAA ¢ 620 (1). If the country has
failed to institute the investment
guaranty program for the spzcific
risks of expropriation, in converti-
bility or confiscation, has the

A.L D. administration within the
past year considered denying assis-
tance to such government f{or this
reason?

FAA ¢ 620 (n),
country furnish goods to North
Viet-Nam or permit ships or air-
craft under its flag to carry cargoes
to or from North Niet-Nam?

Does recipient

FAA ¢ 620 (g).
the recipient country in default on
interest or principalol any A, 1, D,
loan to the country?

[s the government of

FAA ¢ 620 (t)., Has the country scvered
diplomatic relations with the United
States. If so, have they been resumed
and have new bilateral assistance agree-
ments been negotiated and entered into
since such resumption?

FAA¢ 620 (u). What is the payment status

of the country's U, N, obligations? If the
country is in arrears, were such arrear-
ages taken into account by the A, 1, D.
Administrator in determining the cur-
rent A. 1. D. Operational Year Budget?

FAA ¢ 48]1. Has the government of
recipient country failed to take adequate
sleps 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 whole or in part, in such

ANNEX
Page 8 of 21

Pakistan has instituter the invest-
ment guaranty program for the
specific risks of expropriztion,
inconvertibility and war risk,

Not Applicable.

Diplomatic relations with the United

States have never been severed.

Pakistan is not delinquent in any
obligations to the United Nations.,

country, or transported through such coun-

try, [rom being sold illegally within the

jurisdiction of such country to U.&. Govern-
menl personnel or their dependents, or from

entering the U.S, unlawfully?



19. FAA ¢ 659, If (a) military base is
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 {rom 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
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 baris of the race,

religion, national origin, or sex of such
officer or employce?

Military Expenditures

21, FAA ¢ 620 (s). What percentage of
country budget is for military expen-
ditures? How much of foreign
exchange resources spent on military
equipment? How much spent for the
purchase of sophisticated weapons
systems? (Consideration of these
points is to be coordinated with the
Bureau for Program and Policy
Coordination, Regional Coordinators
and Military Assistance Staff (PPC/RC).

ANNEX
Page G of 21

Not Applicable,

No.

During fiscal year 1976, Pakistan's
known defense expenditures are
projected to be about Rs, 8, 200
million, 23% of the consolidated
government budget, Last year
defense expenditures were Rs. 6, 832
million, about the same percentage
of the total budget, We have no
precise estimate of foreign exchange
recources utilized to acquire military
harcdware 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.&. and tanks and jet
fighters (many on concessional
terms) from the Peoples Republic

of China.

N



Conditions of The Loan

Ceneral Soundness

22,

23,

FAA ¢ 20i (d). Information and
conclusion on reasonabieness and
legality (under laws of country and
the United Ctates) of lending and
relending terms of the loan.

FAA ¢201 (b) (2); ¢ 201 (e).

Information and conclusion on activity's

economic and technical soundness. If
loan is not made pursuant to a multi-
lateral plan, and the amount of the
loan exceeds $100, 000, has country
submitted to A, 1. D. an application for
such funds together with assurances
to indicate that funds will be used in
ar. economically and technically sound
manner?

FAA ¢ 201 (b) (2). Information and

conclusion on capacity of the country
to repay the loan, including reason-
ableness of repayment prospects.

ANNEX
Page 10 of 21

Nct applicable.

slthouph this is a grant project, =
thorcurh anzlycis of the vconomie and
techaical scundness of the prcject is
included i~ the PP, The prepram as
proposed iz cavesidered techrically
and eccnomically sound,

A joint USAID/GOP committee has
developed the ;r-ject paper. ..n
application was received, (See
Annex H,)

The prcjcct agreement will include

requirements for judicious use of
the funds.

Not applicalle



25,

26,

217,

28,

FAA ¢201 (b) (1), Iniormation and
conclusion on availability of financing
from other free-world sources, in-
cluding private sources within the
United States,

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?

FAA ¢ 611 (a) (2). 1If 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?

FAA ¢ 611 (e). If the loan is for

Capital Assistance, and all uU. S,

assistance to project now exceeds
$1 million, has Mission Director
certified the country!'s capability

effectively to mai~tain and utilize
the project?

ANNEY,
Page 11 of21

Although Pakistan has received and
expects to continue to receive sub-
stantial assistance from other coun-
tries, this financing is largely com-
mitted to other high priority uses.
Many of the projects financed by this
other assistance arc 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,1.D, is not now
aware of any U, 5, private sector in-
terest in investing or otherwise con-
tributing to this project activity,

Not applicable,

No such legislative acticn ig requijred,

Not applicable



Loan's Relationship to Achievement of Country

and Regional Goals

29.

30.

31.

32.

FAA ¢ 207; ¢ 113,

Extent to which assistance reflects
appropriate emphasis on: (a) en-
couraging development of democratic,
economic, political, and social insti-
tutions; (b) szit-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 () integrating wo-
men into the recipient country's
national economy.

FAA ¢ 209. Js project susceptible of
execution as part of regional project?
If so why is project not so executed?

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,

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,

ANNEX
Page 12 of21

This project will improve small scale
decentralized food procecsing and thus
permit a continuing.direct participation
by rural people in the economic
decizion-making process, It is )
.directly concerned with helping meet
the country's food needs through
self-help. (Note: (e) and (f) are not
applicable

No.

This project is directly in line with
Pakistan's major development plans.
It will contnihute to the achievement
of fond self-sufficiency, &nd improve
the distribution of iicome,

Please see Item 31 above.



33,

34,

35,

36,

37,

FAA ¢ 209, Information and con-
clusion whether assistance will
encourage regional development
programs,

FAA ¢ 111, Discuss the extent to
which thegrat 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.

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 anc relation-
ship between ultimate objectives of
the project and overall economic
development,

FAA ¢ 281 (a). Describe extent to which

theprart 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.

FAA ¢ 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 processes essential
to self-government,

ANNEX
Fage 13 of 21

Not Applicable.

This project will result in an increased
return to small farm and .and village=
level food processors, which will have
a direct impdct on the qualitative
improvement of the liv;es‘x‘,of rural
people, and their chances for partici-
pation in development. Develepment

of cooperatives cannct be predicted.

to any satisfactory dcgree at this stage.

Not applicable, grant funded

The project will encourage small-scale,
private food processing in the rural
gection,

The project recognizes the needs of the
rural population and the desire for .
continuing participation in food processing
activities and their desire and capacity
to achieve income goals., There is no
direct effect on the use of the country's
intelloctual resources or on civic
oducation and training in skills
necded-for increased civic participation,

NA



3E.

39.

40,

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?

FAA ¢ 601 (a). Information and con-
clusions whethergr ¥t 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 etfi-
ciency of industry, agriculture

and commmerce; and (f) strengthen
free labor unions,

FAA ¢ 619, If assistance is for
newly independent country, is it
furnished through multilateral
organizations or plans to the
maximum extent appropriate?

Prggct's Effect on U.S, and A.L L. 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,
extent to which U,S., commodities and
assistance are furnished in a manner
consistent with improving the U, S.
balance of payment position.

ANNEX
Page 14 of 21

The adoption of improved food proce?s.ing
technology shall result in a more efficient
utilization of economic resources and
commensurate increase in incomes.

a) The project will have no direct effect
on interaaticnzal trade.

b) The project will increase the
cpprriunitice for emall-scalﬂg ffvod
proccsoing 4ind encourafc cificicney
ameny: cempetitors.

¢) The project is net likely to effect
ccoperative activity.

d) Tic project, by increcausing the
efficicncy of small-scale focd N
proceccing will incrcase competition
in P-kistza'c apro-busineer sector.

e) The projoct will increase the
technical efficiency of food processors.

f) There will be no
labor unions,

impact upon

Not Applicable.

Nct applicable, grant fundel.



42,

43,

44,

45,

46,

47,

ANNEX
Page 15 of 21

FAA ¢ 202 (a). Total amount of money Maore than 657 of t}w JAID nrant will beused
for technical ascistance and contractor

suppert coots in the private sector.
Remaining AID finoncial.costg are for
commouoditice which will be procured

under loan which is going directly to
private enterprise, is going to inter-
mediate credit institutions or other
borrowers for use by private enter-
prise, is being used to finance imports in thc private sector
from private sources, or is other-

wise being used to finance precure-

ments from private sources,

FAA ¢ 601 (b), Information and con- This ¥t is not expected to directly
clusion on how the™% 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).

FAA ¢ 601 (d). It a capital project, are
engineering and professional services
of U.S. firms and their aifiliates used
to the maximum extent consistent with
the national interest?

Not cpplicaple

FAA ¢ 602, Information and conclusion omall 3urineos 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,

FAA ¢ 620 (h), Will the @5t promote No.
or assist the foreign aid projects or
activities of the Communist-Bloc

countries ?

FAA ¢ 621, If Technical Assistance is Stzndard competitive procedurea vrill
financed by thegrat | information and be wped to obtain sorvidesfromiprivate
conclusion whether such assistance will consultinp firmo on a contract baois,
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,



Loan's Compliance with Epecific

Requirements

48,

49,

50.

51,

52,

53,

FAA ¢ 110 (a); ¢ 208 (e). In what
manner has or will the recipient
country provide assurances that

it will provide at least 25% of the
cost of the program, project, or
activity with respect to which the
grant js to be made? or has a
determination been made that the
recipient country is relatively least
developed and the requirement has
been waived?

FAA ¢ 660. Will 8raft be used to
finance police training or related
program in recipient country?

FAA ¢ 114, Williram be used to pay
for performance of abortions or to

motivate or coerce persons to
practice abortions ?

FAA ¢ 201 (b), Is the country among
the 20 countries in which development
loan funds may be used to make loans in
this fiscal year ?

FAA ¢ 201 (d), Is interest rate of loan

at least 2% per annum during grace period

and at least 3% per annum thereafter?

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?

ANNEX
Fage 16 of 21

The prcject agreoment will specify
that the host country will provide
at least 25% of the cost of the
entire activity,

No,

Not applicable, grant funded.

Not applicable, grant funded.

Not applicable,  grant funded.



54.

55,

56.

57.

54,

60,

FAA ¢ 604 (a), Will all commodity
procurement {inanced under the loan

be from the United States except as
otherwise determined by the President?

ANNEX
Page 17 of 21

Yesn,

FAA ¢ 604 (b), What provision is Not Applicable.

made to prevent {inancing commodity
procurement bulk at prices higher than
adjusted U,&, market price?

FAA ¢ 604 (d), If the coopevating Not Applicable,

country discriminates against U, S,
marine insurance companies, will
profect agrecemeont require that marine
insurance pe placed in the United
States on commodities (inanced

by the loan?

FAA ¢ 604 (e), If offshore procure- Not Applicable,

ment 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?

FAA ¢ 604 (). If =#ant finances a This is a project grant.

commodity import program, will
arrangemecnts be made for supplier
certification to A, I, D, and A, 1, D.
approval of commodity as eligible
and suitable?

FAA ¢ 608 (a)., Information on Not Applicable,

measures to be taken to utilize
U.S, Government excess personal
property in lieu of the procurement
ot new items.,

FAA ¢ 611 (b); anp ¢ 101, If gront
fina:ices 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, 19627

Not applicable



61,

62.

66.

FAA ¢ 611 (c)., If contracts for
construction are to be financed
what provision will be made that
they be let on a competitive basis
to maximum extent practicable?

FFAA ¢ 612 (b); ¢ 636 (h), Describe
steps taken to assure that, to the
maximum extent possible, the country
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

ANNEX
Page 18 of 21

M-t applicable.

The host country will provide agreed
amounts of local currency expenses
of the project,

the cost of contractual and other services,

Szction 30 and 31 of PL 93-189

I ANA of 1973).

Will any pact of the ¥t be used to
Inance directly or indirectly military
or paramilitary operations by the U, S,
ci by foreign forces in or over Laos,
Cinmibodia, North Vietnam, South
Viztnam, or Thailard?

Secction 37 of PL 93-189 (FAA of
_1_27__3_1;_A9p. ¢ lil, Will any part

of this ‘T3 be ysed to aid or assist
Cenerally or in the reconstruction
of North Vietnam?

TAA ¥ 612 (d). Does the United States
own cxcess foreign currency and, if so,
wrat arrangements have been made for

its release?

AA ¢ 620 (g). What provision is there
against use of subject assistance to
compeusate owners for expropriated
or nationalized property?

No.

The U.Z. owns excess Pakistani
rupees that are nrosrammed for use
in a number of projects,

Proceeds djisbursement procedures

to be included in the project agreement
e -will pravent use of the funds for
.».purposce. otker. than intended.

W



67.

69.

70.

71,

72,

73,

74.

FAA ¢ 620 (k), IftrXt ig for constmec-
tion of productive enterprise, will
aggregate value of assistance to be
furnished by the United States exceed
$100 million ?

FAA ¢ 636 (1), Will anygrat funds be
used to finance purchase, long~-term
lease, or exchange of motor vehicle
manufactured outside the United States
Oor any guaranty of such transaction?

App. ¢ 103. Will any @&t funds be
used to pay pensions, annuities,
retirement pay, etc., for military
personnel?

ANNEX

———— e

Page 19 of 21

Not Applicable.

No,

No.

App. ¢ 105, If¢rat is for capital Although this is not a capital preject, there
project, is there provision for will be a provision for AID approval of
A.L D. approval of all contractors contractors and contract terms,

and contract terms?

App. ¢ 107. Will any@rant. funds be

used to pay UN assessments ?

App. ¢ 108. Compliance with regula-

tions on employment of U.S, and local
personnel. (A,L D, Regulation No. 7)

App. ¢ 110, Will any offrent. funds be

used to carry out provisions of FAA
¢ 209 (d) or FAA ¢ 251 (h)?

App. ¢ 112. Will any of the funds

appropriated or local currencies
generated as a result of AID ansistance
be used for support of police ¢r prison
construction and administration in South
Vietnam or for support of police training
of South Vietnam?

No,

Not Applicable.

No,

No.



