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ABSTRACT. Since the beginning of the 19805, El Salvador has shown
adramatic decline in the public funding lor agriculural extension. This
process follows a worldwide tendencey to reduce the public sector in-
volvement in agriculture. To respond to the reduction in public expendi-
{ure in extension programs, a privatization process has been proposed as
afleasible alternative for agricultural development. The main purposc of
this paper is to evaluate the sustainability of the Farm Management Cen-
ter (FMC) model as a specific private agricultural extension option in El
Salvador. To pursuce this objective. an ex ante cconomic and financial
cost-henetit analysis based on a multiperiod lincar programming model
is performed. The general results of this study suggest that a combina-
tion ol better tarm prices (paid and recetved). reallocation ol resources,
and crop diversitication, which would be promoted by an FMC, can lead
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to an increase in farm level profits that is sulTicient to cover the operation
of a private farm management center while also generating net gains in
household income. [t is important to point oul thal public supportis cru-
cial as aninitial injection o get the FMCs started. Morcover. this public
support could help o break the inertia typically shown by pcasant
farmers (o getinvolved in new endeavors. {Article copies available for a fee
from The Havorth Document Delivery Service: 1-800-HAWORTH. E-mail address:
<docdeliverv@haworthpress.com> Website: <hutp:/Avivow. HaworthPress.com>
< 2005 by The Haworth Press, Inc. All rights reserved. |

KEYWORDS. Cost-benelit analysis. cluster analysis. farm manage-
ment centers, multiperiod linear programming

INTRODUCTION

The privatization of agricultural services began as a response (o a de-
cline in public expenditures worldwide. Dinar (1996) shows thar, in real
terms, public expenditures on extension have been declining since the
mid-1980s. Beynon (1995) provides two explanations for these reduc-
tions. The first involves fiscal budget restrictions that have been im-
posed in order to reduce state activity in those areas where the private
sector may be willing to invest. The second is the need to raise the
cost-effectiveness of a deteriorating system of public research and ex-
tension in many developing countries.

The current experience with private agricultural extension ranges
from complete privatization to cost-recovery approaches. Complete pri-
vatization has been shown to be effective among larger-scale commer-
cial farmers and for high-value cash crops and livestock (Kidd et al.,
2000). Conversely. co-financing and cost-recovery alternatives have
been introduced as a way (o stimulate private sector participation in ru-
ral development programs (Dinar and Keynan, 2001: Solis and Diaz,
1999). Regardless of the approach followed, the leading force behind
the privatization process is that farmers and their organizations should
have the opportunity o obtain the advice and information they require
from those most able and willing to offer it (Hall et al., 1999: GTZ,
1998). Morcover. Bindlish and Evenson (1997) argue thatin order to es-
tablish sustainable agricultural development strategies, the focus must be
on helping farmers to become better managers.

Although systematic extension programs have been going on for at
least 50 years, studies of the rates of return to private agricultural exten-
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ston are rare. In addition, the available studies have been carried out at
the national (aggregate) level. and the effects of extension programs are
frequently mixed in with research efforts (Alston et al., 2000: Alston
and Pardey, 2001). Kidd et al. (2000) claim that it seems premature 1o
consider any of these private extension models as sustainable alterna-
tives. Furthermore, Rivera (1991; 1996) cautions that the promotion of
different privatization extension models without a formal analysis is
likely to lead to the repetition of the mistakes made by many extension
systems in the past.

Two main reasons have motivated the privatization of agricultural
extension in the Central American country of El Salvador. On the one
hand. public expenditures on agricultural research and extension in this
country have been dramatically reduced since 1980 due to budget con-
straints and administrative reforms (World Bank, 1998: Solis. 2002).
On the other hand, some international development agencies have im-
posed self-financing mechanisms as a condition (o finance agricultural
projects (Beynon, 1998). Therefore, there is increasing interest in this
country on private strategies that compensate the reduction of the state
investment in agricultural extension and that fulfill the conditions imposed
by the development agencies.

An alternative proposed to provide agricultural extension to peasant
farmers in El Salvador is the farm management center mode! (FMC). In
general terms, FMCs are organizations that assist individual or groups
of farmers in the decision-making process, relying on financial, market-
ing and technical tools to improve protitability. The FMC model, as a
private extension service alternative, has been implemented in devel-
oped countries such as Spain, Canada and Denmark and also in devel-
oping countries like Chile. Their organization and design differ across
countries; however, the “cost-sharing” and the “privatization® concepts
are key shared elements (Kidd et al., 2000; Ortega, 1998).

Despite the fact that the FMC model has been implemented for de-
cades, thorough studies measuring the effect of this type of institution
on their beneficiaries” income, and evaluations of their sustainability
over time are not yet available. Consequently, this paper contributes to
the existing literature by providing an empirical analysis of the eco-
nomic and financial benefits ot a specific private agricultural extension
strategy in El Salvador. The results obtained in the analysis are used to
develop several recommendations for the sustainability of agricultural
extension programs in this country.
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DATA AND METHODOLOGY

This study analyzes the viability of two private FMCs established re-
cently in El Salvador. These FMCs are part of a group of centers which
were initiated by a USAID funded rural development project called
ROCA. The main purpose of this project was to improve the competi-
tiveness of small-scale farms by encouraging and facilitating their pro-
gressive and sustainable integration into the market economy. The two
FMCs included in this analysis are Usulutdn 1T and Funsalprodese both
located in the central region of El Salvador. These FMCs were selected
because they have the most complete and reliable data among the five
centers established by ROCA. Moreover, Usulutdn [T was chosen be-
cause of the diversity in the beneficiaries” production systems which in-
clude agricultural and shrimp producers.!

The data used in this evaluation were obtained from a variety of
sources. The socio-economic characteristics of the farmers come from a
survey administered to farmers randomly selected from cooperatives as-
sociated with the FMCs. This survey also contains individual enterprise
budgets for different crops cultivated in each farm during the 2001-2002
agricultural year. The tinancial, accounting and marketing information
was obtained from records collected by the FMCs. Secondary sources are
also used to compare, expand and improve the data available.

To evaluate ex ante—in medias res the viability of the FMCs the fol-
lowing methodology is implemented. A classitication process is used to
create a set of representative farms. Then, enterprise and whole-farm
budgeting techniques are used to calculate the observed net benefits
(Bravo-Ureta, Pinheiro. and Ashley, 1995). The benefits of the FMCs
are projected assuming that alternative services are provided. These al-
ternatives are developed to simulate farm improvements that are ex-
pected from the services provided by the FMCs. To compute the benefits
of the FMC as a whole, the incremental net benefit of each representa-
tive farm is extrapolated to the population that they represent. The via-
bility of the FMC is examined using the financial and economic net
present value (NPV) and internal rate of return (IRR). Lastly. to assess
the inherent risk of the project, a sensitivity analysis is conducted. The
main steps of the methodology implemented in this study are discussed
in the following subsections.

Representative Farm Selection and Description

The diversity in the agricultural production systems among the farm-
ers working with the project makes it necessary to classity them into
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representative farms. The agglomerative hierarchical clustering analy-
sis is used to provide the framework for constructing uniform groups of
farms within ecach FMC. In doing so, the Ward method is selected as the
sorting strategy for the formation of the clusters, and the square Euclid-
ean distance is chosen to measure the similarity among the cases
(Norusis. 2002: Aldenderfer and Blashfield, 1984). The variables used
for the classification process are selected based on empirical studies
conducted on peasant economies (Cissé, 2001; Coydan, 1999; and
Escobar and Berdegué, 1990), and the data available. The variables in-
cluded are: farm size, measured in Manzanas (Mz); farm income, calcu-
lated in dollars; farmer age: farmer agricultural experience, measured in
years of agricultural work; and cropping orientation, which represents
the main crop or group of crops cultivated in the farm. To determine the
optimal number of clusters to be included in the analysis the hierarchical
agglomerative graphical approach is used (Aldenderfer and Blashfield,
1984). This technique reveals that the optimal number of clusters for
each FMC is four.

A representative farm is defined as the average farm within its partic-
ular cluster. By calculating the average for every production factor in-
side its cluster, each representative tarm displays the average farm size,
cropping pattern and input allocation of their cluster fellow members.

To describe the production system of the representative farms and to
establish their profitability, enterprise and whole-tfarm budgeting tech-
niques are used. Seventeen enterprise budgets and eight whole-farm
budgets are constructed considering prevalent practices and conditions
of the farms included in the study. These budgets are created mainly us-
ing data extracted from the survey. However, this survey does not pro-
vide the amount of fabor that the farmers utilize for each crop. Thus, the
labor requirements per enterprise were obtained trom three studies per-
formed in rural El Salvador: Reyes (2001), Solis etal. (2001), and MAG
(2000). Moreover, the survey also lacks information related to the
tarm’s fixed costs. Therefore. this analysis is based on the farm’s gross
margin (product value minus variable production costs).Z The cropping
pattern and a brief summary of whole-farm analysis for each representa-
tive farm is presented in Table | and 2, respectively.

With respect to shrimp producers. only 3 cooperatives are engaged in
this activity using simitar production technology and all of them are as-
sociated with the Usulutan I FMC. Thus, the analysis of shrimp pro-
duction is performed using the average input allocation and returns of
these three cooperatives.
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TABLE 1. Observed Land Use in Manzanas in the Representative Farms:
2000-2001 Agricultural Year*

Crop U-001 U-002 U-003 U-004 F-001 F-002 F-003 F-004

Maize 123 1.03 4.63 - 1.06 1.15 095 Q040

Beans - -~ - 0.34 0.28 018 0.05 0.54

Sorghum - - 025 0.30 0.43 - - 014

Sesame - -- -- 0.34 0.20 - - 0.07

Banana - -- -- 0.08

Coftee - -~ - 0.15

Winter Squash - -- - - -~ - - 0.05

Tomato - -- - 0.22

Green Pepper - -- -- -- 0.05 - - 0.12

Cucumber - - - - - - - 0.11
Total 1.23 1.03 4.88 2.01 1.99 133 1.00 1.43

"1 Manzana = 0.7 hectares = 1.73 acres

TABLE 2. Whole Farm Analysis for Representative Farms Based on Observed
Cropping Patterns*

Usulutan it FMC Funsalprodese FMC

Farm U-001 (S) Farm F-001 (8)
Gross Revenue 421,10 Gross Revenue 656.10
Total Variable Cost 388.90 Total Variable Cost 570.20
Total Gross Margin 32.30 Total Gross Margin 85.90
Total Manzanas (Mz) 1.23 Total Manzaras 1.99
Gross MarginiMz 26.20 Gross Margin/Mz 4310

Farm U-002 (S) Farm F-002 {S)
Gross Revenue 332.70 Gross Revenue 242 00
Taotal Vanable Cost 325.60 Total Vanable Cost 27450
Total Gross Margm 7.10 Total Gross Margin 32 50
Total Marizanas 1.03 Total Manzanas 133
Gross Margin/Mz £.90 Gross Margin/Mz 24 50

Farm U-003 {S) Farm F-003 (S)
Gross Revenue 2.947.70 Gross Revenue 188 00
Total Variable Cost 2.075.20 Total Variable Cost 210.10
Total Gross Margin 872.50 Total Gross Margin 22.10
Total Manzanas 488 Total Manzanas 1.00
Gross Margin/Mz 178.80 Gross Margin/Mz 22.10

Farm U-004 (S) Farm F-004 (S)
Gross Revenue 63710 Gross Revenue 942.30
Total Variable Cost 61410 Total Variable Cost 61370
Totat Gross Margin 23.10 Total Gross Margin 328.60
Total Manzanas 2.01 Tota! Manzanas 143
Griss Margin/Mz 11.50 Gross Margin/Mz 229.80

“ The observed business plan of each of these representative faims is used as the baseine in this paper
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Cost-Benefit Analysis

The cost-benefit analysis performed in this study has been developed
from a financial and an economic perspective. The main differences be-
tween these two approaches are related to the following issues: cost of
family labor; discount rate; tinancial cost; and tunding.

From a financial standpoint, the tamily labor cost is calculated by us-
ing the average wage rate for unskilled agricultural workers in the areas
under analysis. In contrast, Gittinger (1982) suggests that in crowded
developing countries such as El Salvador. the marginal product of an
unskilled agricultural worker is zero. Consequently, the cost of family
labor is assumed to be zero in the economic evaluation, but this assump-
tion is modified in the sensitivity analysis.

Regarding the opportunity cost of capital, the average bank interest
rate of 13.5% for agricultural projects in El Salvador for 2001 is used as
the discount rate in the financial analysis. By contrast. the most com-
monly adopted rate by international agencies of 12% is used as the op-
portunity cost of capital in the economic analysis. The financial cost,
which is defined as operating costs times the interest rate, is considered
as a cash outflow in the financial analysis. By contrast. in the economic
analysis this cost is considered a transfer payment from the farmers in
the project to the rest of society: thus, itis excluded (Alston et al., 1995).

Lastly. the funding for the ROCA project was provided by USAID as
a grant; thus, this funding is assumed to have zero opportunity cost for
the country in the economic analysis. However, in order to refine the
analysis, the amount of the grant is alternatively treated as coming from
a national fund, and thus considered as a cash outflow. In the financial
analysis, the grant is considered as a positive cash inflow regardless of
the source of the funds.

Although the financial and the economic analyses present some dif-
ferences, the criteria used to evaluate the returns of the project are the
same for both approaches. In this study. following standard practices,
the net present vatue (NPV) and the internal rate of return (IRR) are
used to measure the returns of the project (Alston et al., 1995). The NPV
compares the discounted costs of a project with the discounted benefits.
It the NPV of a project is negative, then costs are higher than benefits.
Consequently, the implementation of the project should be rejected.
The IRR is the discount rate at which the NPV just equals zero. The IRR
represents the average earning power of the money generated by the
project over its lifetime. In practice, most policy and decision makers
accept (reject) a project if the appropriate discount rate (financial or eco-
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nomic) is less (greater) than the IRR (Gittinger. 1982: Boardman et al..
2001). The NPV and the IRR are calculated using the following formulas:

2 . I !
NPV=2(B,—(/—1/)(—~_J: (n

=0

u B/ _Cr _1/

0=y ———— (
~  (I+IRR)

ro
~—~

where: [ is the investment i year r:
B,: is the benefit in year 1;
C,: is the cost in year r: and

o is the discount rate.

[t is important to point out that the Cost-Benefit analvsis includes all
the investment and expenses associated with implementation and oper-
ation of the FMCs.* However, since the farm-level analysis is per-
formed using the farm’s gross margin, the rates of return computed are
slightly overestimated. Nevertheless. this bias will not affect the overall
conclusions because. as indicated. fixed costs in peasant agriculture are
very simall.

Project Benefits

The benefits of the project are projected using the representative
farms as the unit of analysis. In doing so. the following three alterna-
tives regarding services provided by the FMCs are analyzed: marketing:
business management; and technology transfer. The marketing service
assumes that by buying inputs in bulk and selling outputs more directly
to final consumers (e.g., supermarkets and agribusinesses) the FMC
should generate better prices for farmers (pecuniary economices of size).
The price advantage is the difference between farm level prices and
wholesale prices in the areas where the FMCs are active. [t is assumed
that the cost of the marketing service for the FMC is covered by the
spread between the price of the output or input at the national wholesale
level, and the price of the output or input in the final market where out-
puts are sold or inputs purchased.

The rationale behind the business management service is that farmers
with better management skills have the tools to develop more profitable
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farm-plans. This service relies on multiperiod linear programming (MLP)
models that incorporate the furm-planning service. The MLP models
optimize the resource allocation in the farm in order to generate an opti-
mum (profit maximizing) cropping pattern.

The technology transfer service is incorporated into the MLP models
by adding new crop activities, which are expected to generate higher
profits to farmers. The crops selected for inclusion were chosen based
on recommendations made by specialists of the FMCs. The specific
crops introduced on basic grain oriented tarms are sesame (Sesaniim
indiciom)y, and beans (Phaseolus villgaris). The crops introduced on hor-
ticultural farms are green peppers (Capsicum annum). papaya (Carica
papaya). and winter squash (Crucurbita maxima).

The cost of implementing the management and the technology trans-
fer services are incorporated into the FMCs™ cost flows by including the
variable cost associated with providing these services. The specific
costs included are the cost of hiring new technical personnel and exten-
ston professionals, and the costs for extension activities.

Multiperiod Linear Programming Model

Following Glen and Tipper (2001) and Hazell and Norton (1986) the
MILP models used in this study can be expressed as follows. First, the
farm profit function in period 1 is defined as:

/
M= P X )= (CFX ) (
j=0

'S

where:  m: farm profit (gross margin) in period 1;
P product price for growing activity J:
X1 level of activity j: and

C: is the variable cost of activity J.

Thus. the objective function of this model is to maximize the net
present vatlue (NPV) of the tlow of future netincome. w,. discounted ata
rate r, subject to the restrictions imposed by the resources available. Ac-
cordingly. the objective function and the constrains can be written as:

3 ]'[[

Max NPV = — (4)

o+



90 JOURNAL OF SUSTAINABLE AGRICULTURE

subject to

,
> (A, *X,)<B, (5)

i
1=()

where: A, r amountof resource / consumed by each unitofactivity jin
© period 1;

level of activity j in period ¢; and

amount of resource i available in period 1.

X
B,
In this MLP model, the farm’s gross margin is calculated cach year
through a series of accounting activities and balance rows. The balance
rows calculate the annual gross margins. while the accounting activities
discount those values to year O and collect them into the objective func-
tion (Schrage, 1997).
The constraints included in this analysis have been selected based on
Jimenez et al. (2000), and Hazell and Norton (1986). Morce specifically,
the constraints under discussion are as follows:

* Capital: Reyes (2001) has estimated that, on average. a small farm
in EI Salvador has $500 in available short-term capital and larger
farms $700 per year. This capital allows farmers to purchase in-
puts and hire some labor.

* Farm Resources: because of the fack of information retated to farm
resources only land has been included in the analysis. Other farm
resources (e.g., labor. machinery, cte.) will be treated as fully
available by hiring or purchasing them. It is important to point out
that EI Salvador is the most densely populated country in the
Americas and that more than half of its population lives in rural ar-
eas; thus, assuming that the availability of unskilled agricultural
labor is not a restriction in this model is warranted (Pelupessy and
Ruben, 2000).

* Rotation: to avoid soil-borne pests and discases, crop rotations
have been included in each of the MLP models. The rotation re-
quirements are: basic grains are rotated every 3 years: beans and
vegetables are rotated every 4 years: and green pepper is rotated
every 5 years. Maize (Zea mays) has no rotation restriction.

* Fruit Crops: the model implemented in this study allows for plant-
ing fruit crops in each of the 10 years included in the analysis. The
cconomic lifetime used for each of the fruit crops is as follows: Ba-
nana (Musa paradisiacal) 10 years: Papaya 3 vears: and coffee
(Coffea arabica) 15 years.
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A simplitied sample tableau of the MLP model implemented in this
study is presented in Table 3. The activities incorporated in this exam-
ple include 3 fruit crops, 3 cereal crops and 4 vegetable crops. To incor-
porate the fruit crops, it is necessary to enter the income and resource
coefficients in each year during the crops’ lifetime. For instance. papaya
planted in year | has data entries for year 2 and 3. since the lifetime of
this fruitcrop is 3 years. The cercal and the vegetable crops included can
also be grown every year in the model. However, because these are an-
nual crops. coetficients only appear in the columns tor the year in which
the crops are grown. Lastly, this model also incorporates resource avail-
ability and some technical and financial constraints. For example, the
maximum quantity of land available is 2.01 Mz; the total operating cap-
ital for year 1is $1,256; and. due to rotation constraints, sorghum should
not exceed one third of the cultivated area.

RESULTS AND DISCUSSION
Agricultural Farm Benefits

Based on the alternative services described previously, four different
options are developed to measure the benefits that farmers might expect
to receive from the FMCs. The Baseline describes the farm benefits that
are projected without the assistance of the FMCs. Scenario 1 presents
the situation where extra profits are earned due to expected changes in
(higher) product prices and (lower) input costs due to pecuniary econo-
mies of size (marketing service). Scenario 2 portrays the situation as in
Scenario | but incorporates a farm-planning service (business manage-
ment service). Finally, Scenario 3 represents the same situation as in
Scenario 2, but new crops are included in the model (technology trans-
fer service).

To measure farm benefits through time. the evaluation is projected
overa 10-year period. A 10-year horizon was chosen because it 1s an av-
erage period used in agricultural cost-benefit analysis performed by in-
ternational agencies (World Bank, 2000), and it coincides with the
length of life of one of the fruit crops selected tor the analysis (i.e.. ba-
nana). Itis important to point out that since this study is based on an op-
timization model the analysis to be presented should be considered as an
upper bound for expected benefits.

The discounted benetfits for all the representative farms and for the
production of shrimp are presented in Tables 4 and 5. These tables pres-
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TABLE 4. Discounted Benefits by Representative Farm and Farm Service:
Financial Analysis (Values in $)

Representative Farm Baseline Scenario 1 Scenario 2 Scenario 3
u-001 1717 881.4 881.4 1.017.0
u-002 376 £694.4 694.4 8211
u-003 46414 6.709.3 6.872.9 6.872.9
u-004 122.8 1.608.5 2.558.7 7.782 4
Shrimp Production 7288 10.141.3 10.141 3 10.141.3
F-001 456.7 18818 32571 54215
F-002 173.0 673.1 680.6 9454
F-003 177 563.5 592.9 7447
F-004 1.748.1 2.970.3 4.071.8 74322

TABLE 5. Discounted Benefits by Representative Farm and
Economic Analysis (Values in $)

Farm Service:

Representative Farm Baseline Scenario 1 Scenario 2 Scenario 3
u-001 1.407 26 2.161.2 2.161.2 21897
U-002 106565 17633 17633 1.802.6
Uu-003 9.963.89 122225 12.476.1 12.476.1
U-004 2.128.85 37069 3.6052 13.392.9
Shrimp Production 77414 10.771.8 10,7718 10.771.8
F-001 2,213.01 3,726.7 57204 8.163.1
F-002 814.92 17136 1.736 1 1.967.9
F-003 633 07 1356.6 13922 15357
F-004 3.417.02 47152 6.989.1 112348

ent the financial and economic analysis for each scenario. respectively.
The main results of this analysis can be summarized as tollows. The
economic analysis of the Baseline presents higher discounted benefits
than the financial analysis. In fact, the returns for agricultural producers
are between 45% and 121% higher in the economic analysis than in the
financial analysis. The differences between the financial and the eco-
nomic analyzes are due to the treaument of family labor cost, the
financial cost and the discount rate.



94 JOURNAL OF SUSTAINABLE AGRICULTURE

The marketing service (Scenario 1) evaluates the etfect of pecuniary
economies of size on farm benefits. The farm level prices used in this
model are extracted from the survey. However, market prices for out-
puts and wholesale prices for inputs come from data collected in the ar-
eas under analysis by the FMCs and from a bulletin published by the
Ministry of Agriculture ol El Salvador (MAG, 2001). On average. mar-
ket prices for outputs are 40% higher than farm level prices. In addition,
wholesale input prices are, on average, 21% lower than farm prices. By
including the marketing service into the analysis, the discounted bene-
fits increase between $70.9 and $206.7 per farm per vear. The largest
and most diversified farms realize the biggest increments. The positive
effect of this service is consistent with survey results, which reveal that
farmers tend to buy their inputs in local retail stores at high prices and
sell their production to intermediaries (covotes) at low prices.

The incorporation of the business management service (Scenario 2)
is especially beneficial for the more diversified farms. For instance,
farms with five or more crops increase their discounted benefits by 45%
on average. In general. this model reduces the production ot low profit-
able crops and increases the arca cultivated with the most lucrative
ones. Monocultural farms show little improvement or no improvement
with this service.

The results of Scenario 3 are particularly beneficial for horticultural
farms. The introduction of papaya and green pepper increases their
gross margins by more than 60%. However. farm U-003, which has an
orientation towards basic grains, does not show any improvements be-
tween Scenario 2 and 3. This farm is highly specialized in the produc-
tion of maize and reaches large returns on its production. Thus. in this
specitic case. the new crops that could be introduced to this farm (ses-
ame and beans) are less profitable than corn.

To assess the overall benefits of the FMC on its agricultural produc-
ers, the aggregate benefits of the representative farms are computed.
The aggregate benefits are calculated using the current number of bene-
ficiaries in each FMC (i.e.. 732 and 674 producers in Usulutin IT and
Funsalprodese. respectively). In doing so. the benelit of each represen-
tative farm is extrapolated to the population that they represent using an
expansion factor computed in the cluster analysis.

Shrimp Production

The production of shrimp has been implemented among cooperative
members of Usulutdn [T as an alternative to converting old salt produc-
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tion facilities into a more profitable activity. To evaluate the effect of
the FMC on the production of shrimp, enterprise budgets are developed
to describe the situation with and without the assistance of the FMC.
These budgets have been constructed by the FMC's shrimp specialist,
and have been adapted using the data extracted from the survey.

The main ditference between the traditional and the new production
systems is the technology level. Overall, the traditional system presents
a low use of inputs. For instance, this system’s expenses in feed are
one third of what the modern system uses. This difference is ex-
plained by the fact that the traditional system uses a natural feeding
method, which relies on organisms present in the water to feed the
shrimp larvae. Furthermore, the traditional system uses a generic va-
riety of larvae. In contrast. the production system implemented by the
FMC has been designed and implemented by a shrimp specialist. This
specialist is also in charge of the feeding strategy. the technical assis-
tance. and the harvesting schedule. Moreover, in order to reach the best
results, a high quality variety ol pink shrimp has been chosen, and an
oxygenation system s utilized to give the shrimp the best environment
in which to develop.

The new technology increases the variable costs by 100%. The indi-
rect costs also rise due to an increment in administrative costs. How-
ever, the positive effects of the new production system are not only
retlected in the yield, but also in the size and the number of harvests per
vear. The modern production system reaches a higher and more uniform
yield. and most of the production is in the middle size range, which is
the size that commands the highest price. Furthermore, the modern pro-
duction system achieves two more harvests per year than the traditional
system. Thus, the net returns per year for the production of shrimp in-
creases from $137.00 to $1.906.40 per Manzana.

Economic and Financial Viability of the FMCs

To estimate the economic and financial viability of cach FMC, the in-
cremental net benetits of all farmers assoctated with the project are cal-
culated. The incremental net benefits measure the contribution thateach
FMC makes to its members. This contribution is computed by calculat-
ing the benetits reached by all farm members stemming from the difter-
ent services provided by FMCs. minus the aggregate farm benefits
expected without an FMC (Bascline).

The economic and financial NPV and IRR are calculated based on
the current number of beneticiaries of cach FMC using the aggregate
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net benefits developed above. These indicators are computed using the
investment and operating cost of each FMC. This analysis does not in-
clude the costs of the project’s management unit (MU). However. the
sensitivity analysis will modify this, as well as. other key assumptions.
The analysis of the Usulutan I1 FMC includes agricultural activities.
as well as. shrimp production. The aggregate incremental net benefits
for shrimp production are measured as follows. First. the difference be-
tween the traditional and the modern production system is computed.
Then, this result is extrapolated to the total area available for the pro-
duction of shrimp in the Usulutan I FMC (43 Mz). As shown in Table
6. the financial analysis of the Usulutan I FMC presents positive re-
turns in all of the models analyzed. Scenario | shows the lowest returns
with a NPV equal to $181,300 and an IRR of 16.9%. Scenario 2 pres-
ents an increment of approximately 50% with respect to Scenario 1.
Scenario 3 also displays an improvement on the returns of the project. In
fact, the IRR increased from 22.2% in Scenario 2 to 29.4% in Scenario 3.
Economic analysis A, which treats the funding of the project as a
grant, follows the same pattern described for the financial analysis.
However, this analysis shows higher returns than the financial analysis.
These variations are a consequence of the differences between both ap-
proaches on the valuation of the tamily labor cost, the financial cost and

TABLE 6. Project Financial and Economic Returns by Farm Model and FMC
(Values in Thousands of $)

Financial Economic (A) * Economic (B) **
FMC Models
NPV IRR (%) NPV IRR (%) NPV IRR (%)
_ Scenario 1 181.3 169 188.5 169 98.3
<
b
2 Scenario 2 2652 222 6213 263 556.0 25.1
>
=1
Scenario 3 600.4 294 1.003.3 37.4 a63.6 353
2 Scenario 1 893 76.6 3813
S
2
% Scenaric 2 236.3 20.1 3625 24.6 201.4 156
g
3
v Scenano 3 7726 311 11152 382 1.000.2 36.2

* The funding of the ROCA project is treated as a granl
"™ The tunding of the ROCA project is treated as a cash outflow
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the discount rate. Scenario 2 shows a NPV equal to $621,300 and an
IRR of 26.3%. Moreover. Scenario 3 presents a major increment with a
NPV equal to $1,003,300 and an IRR of 37.4%.

Economic analysis B examines the effect of considering the funding
of the project as a cash outtlow. In this analysis the NPV of Scenario 1
becomes a negative $98,300. In contrast, the analyses for Scenarios 2
and 3 show positive returns, where the NPVs are equal to $556,000 and
$963.,600, and the IRRs reach 25.1% and 35.3%, respectively.

The Funsalprodese FMC shows negative returns for Scenario 1 in
both the financial and the economic analysis. The worst result is for
Economic Analysis B followed by the financial and the Economie
Model A. On the contrary, Scenarios 2 and 3 display positive outcomes
in all of the analyses for this FMC. Scenario 2 shows a NPV between
S201.400 and $362,500 and IRRs in the range of 15.6% and 24.4%. As
in the Usulutan I FMC, the introduction of new crops in Scenario 3
generates a large improvement in the expected return of the project. For
instance, the NPV in the financial analysis increases by more than 200%
with respect to Scenario 2. The economic analysis also shows large im-
provements. Indeed. the IRRs for Economic Analyses A and B in-
creased from 24.6% and 15.6% . in Scenario 2. to 38.2% and 36.2% in
Scenario 3. respectively.

Sensitivity Analysis

Up to this point. the analysis has not included the investment and op-
crating costs of the project’s MU. Therefore, the sensitivity analysis
tirst explores the effect of incorporating these costs in the project out-
flows. These results, summarized in Table 7, show that the financial
analysis for both FMC's displays negative returns for Scenarios 1 and 2.
However, Scenario 3 presents NPVs equal to $283.500 and $300.600
for Usulutan 11 and Funsalprodese, respectively.

In contrast, the economic analysis presents some differences between
both FMCs. In the Usulutan 1 FMC the Economic Analysis A and B,
for the marketing service. presents negative NPVs, while Scenarios 2
and 3 display positive outcomes. In Funsalprodese, Scenario 1 also dis-
plays negative returns. However. Scenario 2 shows a positive NPV,
when the funding of the projectis treated as a grant (Economic A), and it
presents negative returns, when the funding is considered a cash out-
flow (Economic B). The results for Scenario 3 are also positive in
Funsalprodese.
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TABLE 7. Project Financial and Economic Returns: Sensitivity Analysis (Val-
ues in Thousands of $)

Financial Economic (A)* Economic (B)** Economic (C)***
FMC Models
NPV IRR (%) NPV IRR (%) NPV IRR (%) NPV IRR (%)

- Scenario 1 237.5 - 2303 - 5171 - 5271
c
2
2 Scenario 2 157.6 - 165.1 18.3 ga2| 161 3791
3

Scenario 3 2835 215 503.6 26.2 421.8 248 3866 203
] Scenario 1 4954 - 5081 - 5719 - 5747
°
o
S | Scenario2 2225 - 727 158 1493 - 388.0
£
>
[ . -

Scenario 3 300.6 223 636.3 293 548 O 271 296 1 19.4

* The funding of the ROCA project is treated as a grant
** The funding of the AOCA project is treated as a cash outflow
*** The funding of the AOCA project is treated as a cash outflow, and labor cost equals market price

Finally, the sensitivity analysis also looks at the consequences of
modifying the assumptions regarding the family labor cost on the eco-
nomic analysis (Economic C). So far. the economic cost of family labor
has been set at zero. In the Economic C scenario the average market
price for unskilled agricultural workers is used as the opportunity cost
for family labor. The result of this analysis shows negative returns in
Scenarios 1 and 2. In contrast, Scenario 3 shows positive returns with
IRRs equal 10 20.3% and 19.4%., and NPVs of $386.000 and $296.,100
for Usulutan 11 and Funsalprodese. respectively.

CONCLUSIONS AND POLICY IMPLICATIONS

The cost-benefit analysis performed in this study was developed
from a financial and an economic perspective. Generally speaking, the
financial analysis revealed that when the FMC provides the three ser-
vices proposed (i.c., marketing, management, and technology transfer),
its implementation could be an attractive prospect for the private sector
to pursue. In addition, the potential profitability stemming tfrom these
centers could generate the motivation for private sector involvement in
agricultural extension.
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In addition, the economic analysis showed that this project could also
generate benefits for society. This result suggests that the government
should take action to encourage farmers and their associations to adopt
the FMC model. Furthermore, public support is crucial as an initial in-
jection to get the FMCs started, and it could help to break the inertia typ-
ically shown by peasant farmers to get involved in new endeavors.

The results obtained in this study suggest several recommendations
for private agricultural extension programs in El Salvador. First, the
analysis of the marketing service reveals that there is a significant gap
between the prices actually paid {inputs) and received (outputs) by indi-
vidual farmers and what they might be able to realize by working to-
gether. In general, the marketing service by itself did not generate
cnough benefits to cover all the cost of the FMC. However, the expected
farmers™ gross margins increased considerably. Consequently, a way to
improve farm profits is to facilitate and encourage cooperation among
peasant tarmers with the aim of purchasing their inputs in bulk and sell-
ing their products more directly to final consumers.

Second. the differences in prices also suggest the presence of a mar-
ket failure in rural El Salvador: namely. farmers lack market informa-
tion. Extension programs could address this situation by generating and
distributing pricing and marketing reports that can be readily used by
farmers and their organizations. Furthermore, educating farmers in ba-
sic financial tools will help them to develop better market atternatives
and strategices,

Third. the results show that there is a substantial difference between
observed and profit maximizing cropping patterns. Although a diver-
gence between observed and optimal plans is expected, such differences
can be reduced. These differences could be a consequence of several
factors. For example, farmers might simply prefer to cultivate tradi-
tional crops primarily for home consumption. However, the lack of in-
formation on the economics of alternative crops makes it very difficult
tor these producers to evaluate the expected profitability of different
cropping plans. Therefore. the implementation of a service which col-
lects and analyzes enterprise costs and returns would help farmers to
implement more profitable farm-plans. Furthermore, extension services
should assist their beneficiaries in the formulation of cropping patterns
using optimization techniques. In doing so, not only an optimum farm-
rotation would be developed but farmers would also have a better un-
derstanding of the potential and the limitations of their business.

The findings of the study also indicate that farm protits could in-
crease significantly by incorporating new enterprises. The technology
transter service revealed that in the best cases the introduction ot new
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crops increases farm’s gross margins by more than 100%. Therefore,
extension programs must take advantage of the favorable effect of non-
traditional crops by providing and supporting technology transfer pro-
grams that promote crop diversification. It should be emphasized that
support to improve the production side of the business needs to be cou-
pled with assistance in marketing of both inputs and outputs.

In sum, the analysis suggests that a combination of better farm prices
(paid and received), reallocation of resources, and crop diversification
which would be promoted by a farm management center can lead to an
increase in farm level profits that are suffictent to cover the operation of
the farm management center while also generating net gains in house-
hold income.

These results are important in analyzing the sustainability of peasant
economies in developing countries. Income generation sufficient to
cover all FMC expenses is a necessary condition for their sustainability
over time. In turn. the managerial support that can be given by FMCs to
peasant farmers is an indispensable ingredient for this type of agricul-
ture in order to sustain itself in an environment of increasing market
globalization.

NOTES

1. More details on the ROCA project and on the FMCs associated with ROCA can be
found in Bravo-Urcta ¢t al.. 1999.

2. Gross margin is a common practice in cost-henefit analvsis (or agricultural pro-
Jeets. especially in developing countries. and is deemed to be an effective tool for ana-
Ivzing farm level decision-making (e.g.. Shousha and Pautsch. 1997). Morcover. fixed
costs in peasant agriculture are difficult to measure but. fortunately. they are typically a
very small component of overall cost (Shousha and Pautsch. 1997: Crawiord. 1999). In
addition. resource allocation is unatfected by the level of fixed cost (Hazell and
Norton. 1986).

3. The investment and operational cost for cach FMC and Tor the project’s manage-
ment unit are avatlable upon request.
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