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I. Introduction:
 

This paper examines the economic costs and benefits of four
 
nonformal education projects to:
 

a) determine minimum data needs for more accurate economic analysis
 
of nonformal education projects in the future; and
 

b) identify, to the extent possible, common factors that 
seem to
 
contribute to positive economic returns.
 

Well over half of the rural families in the developing world still

lack the most rudimentary educational and related skills for primary

health care, safe and convenient water supply, family planning,

agricultural improvement, locally relevant occupational training and

effective programs for improving the status of women and welfare of

children. 
 For most illiterate adults in the developing world, nonformal

education programs are the only alternative for graining these necessary
 
skills.
 

Despite the large number of NFE activities in developing countries (e.g.,

a recent survey showed some 10,000 such activities in Colombia),

relatively little is known about the economic costs and benefits of these
projects. Without this information, it is difficult to determine what
economic contributions NFE programs make to: 
 the economies they are
 
intended to serve, the agencies that design and fund them, and the

individuals who are meant to benefit from them. 
This paper attempts to
 
explore these issues.
 

The paucity of good quantitative data for NFE programs has severely

limited past efforts to 
assess the economic gains from investments in

these programs. 
There seems to be a perception that data collection is
 
too costly and'time consuming to be justified in NFE programs. Ex post,

it is extremely difficult to isolate the resources used in or quantify

the benefits gained from NFE projects. First, compared to formal
 
education projects, the management of nonformal education projects is

diffuse. Since there is 
no central agency, such as a ministry of
 
education, that controls and directs the activities within a country or a

region, there is no single budget, 
source of revenue, norm of
 
expenditure, or financial control arrangement. 
Second, many nonformal
 
programs are not independent activities, but are part of broader programs

designed for a variety of different sectors. 
 For example, an extension
 
service may be introduced as 
part of a larger agricultural project. The
 
costs as well as the benefits of such an activity are inseparable from
 
those noneducational elements of the project. 
Third, the clientele
 
served, locations of learning, objectives pursued, duration of courses,

methodology used, and kinds of personnel employed are extremely varied

for nonformal education. Physical facilities, equipment, and instructors
 
are often borrowed, part-time or multivurpose. Finally, the benefits
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to be gained from NFE projects are varied and difficult to quantify. 
These
benefits can.range from quantifiable benefits such as 
increased income due to
skills acquisition to unquantifiable benefits such as 
improved nutrition
 
practices or 
increased self confidence.
 

In the absence of good data, most economic analyses of NFE projects tend
to understate project costs and over-estimate project benefits. 
With more
accurate information about opportunity costs of volunteer labor and
participant's time, estimates of NFE project costs 
are likely to be higher.
Similarly, better baseline data regarding incremental benefits from NFE
programs will probably show current estimates to be overly optimistic. In
this paper, we attempt to adjust for these distortions by making conservative
rather than optimistic assumptions about both costs and benefits.
 

Conservative guesses cannot, however, substitute for actual data. 
One
important objective of this paper is, therefore, to identify those data that
can be collected with minimum effort and expenditure and which are most
critical for determining project costs and benefits. 
Though costs and
benefits measurable in economic terms are not 
the only measures of a project's
viability or potential impact, they are 
important for a number of reasons.
Economic analysis 
can provide useful information about the viability of
planned projects and success 
of past projects, 
as well as about the costs of
replicating projects elsewhere and how efficiencies of current projects can be
 
improved.
 

In this paper we attempt to identify which data are most important for
conducting an economic analysis of NFE project and which could feasibly be
collected and analyzed by the wide variety of groups responsible for design
and implementation of NFE projects. 
These data and the subsequent economic
analyses would be useful in: 
 convincing potential donors 
(whether
international, bilateral, or host government) of the relative merit of a
particular project; improving the effectiveness of the current project; and in
designing new projects to be more effective. 
A second objective of this
paper, then, is to demonstrate the usefulness of economic analysis in

evaluating and improving NFE programs.
 

Section II discusses the methodology used in the analysis of project
costs and benefits. 
 Section III summarizes the economic analyses of four
existing or completed nonformal education projects. 
Section IV gives
conclusions about the economic viability of the four projects and summarizes
minimum data needed to carry out future economic analyses of NFE projects.
 

II. Methodology:
 

For this analysis, NFE projects which have both training and
income-generating components were considered. 
The sample was limited in this
way to make the calculation of economic benefits more straightforward. 
In
addition, the sample of projects considered were further narrowed to those
with adequate documentation of sources and uses of project resources, and of
net increase in benefits. 
 From this somewhat narrowed sample, projects were
 



- 3­

identified that varied by: 
 target population , geographical location,
sector of assistance, type of assistance, type of implementing agency and
in administrative organization of the project. 
Table 1 below summarizes
the characteristics of the four NFE projects examined in this paper.
 

Table 1
 
Salient Features of Selected Nonformal Education Projects
 

(A) (B) (C) 
 (D)
 

Target Urban men, 
 Rural men, 
 Rural worien, Rural men,
Population: Ave.hd.,10 yrs. 
 84% illiterate. 
65% illiterate
 

Geographic

Location: 
 Latin America Asia 
 Africa 
 Latin America
 

Sector of Informal, Agriculture. Informal, 
 Agriculture.

Assistance: 
 urban, cottage 
 rural, cottage
 

industry. 
 industry.
 

Type of 
 Mgt. Training, Ag. Training, Skills 
 Ag. Training,
Assistance: loans, 
 people used to training, some radio used to
 
disseminate 
 literacy, disseminate
 
information, 
 information.
 

Implementing 
 'ocal women's Central
Agency: Local PVO Local PVO. PVO. 
 government.
 

Approach: Bottom-up 
 Bottom-up. Bottom-up. 
 Top-down.
 

A = Microenterprises Project, Dominican Republic; 

B = Upland Rice Project, Philippines; 

C = Tototo Rural Development Program, Kenya;
 

D = Basic Village Education Project, Guatemala.
 

PVO = 
Private Voluntary Organization
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Before proceeding to 
the description of the methodology used in

calculating project costs and benefits, a few general comments are needed

regarding .he sources and completeness of data used in this analysis. 
As

noted earlier, good, quantitative data are generally scarce for nonformal

education projects. 
Though projects chosen were those where relatively more

data were available, none of the projects had control groups that could be

used without reservation. 
In the absence of control groups, it is difficult
 
to predict the extent to which benefits are actually due to the project.

Further, due to 
time and resource constraints, all of the data used in this

analysis were necessarily taken from secondary sources. 
Without site visits
 
or very reliable baseline data, it is difficult to say with certainty that the

data presented here accurately reflect what actually happened in the field.

We can, however, predict what would happen under certain assumptions about
 
prevailing conditions.
 

The methodology used 
to examine project costs and benefits has been
treated extensively in many forums (Levin, 1983; 
Gittinger, UNIDO, Mishan,

1976). Despite the extensive treatment of the subject, the quality of many
economic analyses is disappointing and is often inadequate for use by policy

makers in decision making. 
 One of the major pitfalls is the failure to

recognize the total 
resource costs and such failure inevitably deflates the
 
cost estimation of the project. 
 As noted earlier, we have attempted to

v(dress this problem by estimating opportunity costs for participants wherever

possible. 
The other sidt; of the problem is the tendency to attribute all net

gains occuring during the life of the project to the sponsoring agency's

inputs of the project. The absence of control groups in most project designs

makes it nearly impossible to separate changes in individuals' behavior or

income from those occuring due to other external events. 
A similar problem,

which is specific 
to NFE projects with %n income-generating component, is the
difficulty in determining what portion of benefits is a result of the new
 
skills or practices taught through the educational component and what portion

are a result ot the incremental physical inputs that invariably accompany such

training. 
 Given the nature of the data, it is impossible to separate the

effect of either one of these inputs on the benefits. We must, therefore,

bear in mind that net gains identified in these four studies are a result of
both training and physical inputs even though the latter may not be one of the
 
ingredients formally provided by the project.
 

Most evaluation studies single-mindedly, and understandably focus on the

perspective of the sponsoring agency. 
Sponsoring agencies often use

benefit/cost analyses to determine if a project is 
an appropriate investment
 
of the agency's resources. Though sponsoring agencies usually define benefits
 
as the economic returns to the economy as a whole, the costs 
considered are

usually only their own. 
While this kind of evaluation serves a very important

internal function, it does not provide adequate information for making prudent

policy decisions about NFE programs.
 

This paper attempts to create a more complete picture by looking at project

costs 
and benefits from two additional perspectives. These perspectives
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include those of individual participants and those of society as 
a whole. It
is imrortant to evaluate project costs and benefits from the individual

perspective, because these are the people NFE programs are intended to serve.

It 
is especially imperative to detail all cost ingredients which are borne by
the participants, and not necessarily covered by the sponsoring agencies. 
The

evaluation of programs from this perspective gives a clearer picture of
whether or not a program will prove acceptable to its clients, 
a critical
 
ingredient for long term project success.
 

Evaluation from a social perspective 
can be viewxd as all encompassing.

No evaluation study from either the perspectives of uponsoring agency or the
individual participant includes all the costs associated with and the benefits

generated from the program. 
Yet it is important for policy makers to have
this broader evaluation before making a decision about which projects should

be replicated to achieve the most economic development given the limited
 
resourcen available for social investments.
 

For each of the four NFE projects examined, the paper examines economic
 
costs and benefits to society as 
a whole, to the sponsoring agencies and to
the individual participants. 
 For society and sponsoring agencies, both the
 
cost of the project with development costs 
(i.e., design and planning costs)

and without development costs ( i.e., 
the cost of replicating a pilot project
elsewhere) have been considered. 
In all four cases, the effect of the NFE

intervention is assumed to sustain benefits a period of five years after the
 
completion of the program.
 

Once the inputs are identified over the life of the program, the values

of these inputs are documented into a cost stream. 
This cost stream is

converted into the net present value discounted by a series of four

alternative rates which reflect different assumptions about future conditions
under which the project may have to operate. Benefits are 
treated similarly.

For each of the four discount rates, a ratio of net present value of project

costs 
to that 6f benefits is calculated. This benefit-cost ratio serves as a
tool for assessing the economic viability of the four nonformal education
 
projects examined in the paper.
 

III. Economic Analyls.s of Selected Nonformal Education Proects
 

(A) Microenterprise Proect. Dominican Republic
 

Project Description
 

The Mlicroenterprise project provides credit and management assistance to
small artisan manufacturers in Santo Domingo, the capital and major urban
 center of the Dominican Republic. The main objectives of the project Wvre to
enhance income and increase levels of employment for small businesses with six
 or less employees. The assisted enterprises were engaged in a variety of

activities such as shoemaking, repair work, baking and rope making.
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The project was designed by Accion/Aitec International, a small U.S.
organization, and was administered by the Dominican Development Foundation

(DDF). 
 The DDF, a private non-profit community service organization

established in 1966, provides assistance to poor, small-scale farmers through
credit and technical assistance. DDF extended its program to 
the urban area6

where it 
now provides technical assistance and credit to individual
microenterpreneurs and informal associations known as "solidarity groups."
This became DDF's "Program for the Development of Microenterprises" (PRODEME)
in May 1981. In this study, we consider only the costs and benefits of the

Microenterprise component of that project.
 

For the first three years of operation, the Microenterprise project was
funded by grants from three international donors: 
 the U.S. Agency for
International Development in DR (USAID/DR); the Inter-American Foundation and
Appropriate Technology International. USAID/DR funds covered most of the
operating costs, the credit fund and technical assistance to DDF through
Accion/Aitec International. 
A full-time resident advisor from Accion/Aitec

assisted in program design, trained DDF personnel and provided technical
 
assistance in program development and training.
 

Under the Microenterprise project, only small manufacturing and service
firms were eligible for assistance. 
The average microenterprise assisted
under this project had 2.4 full-time equivalent employees and RD $5,397 total
investment. 
The average age of participating Microenterprise owners was 38,
their average educational level was 
10 years; 80% were male.
 

The owners of these small urban businesses were characterized by lack of
access to institut.onalized credit and poor management practices. 
The project
was designed to give appropriate training in bookkeeping, marketing, and
management to microenterprise owners before and after they were granted a
loan. Potential clients learned of the program either through word of mouth,
from other project participants, or through announcements in the newspaper.
 

The loan application process contained several components and entailed
 many visits to the firm. 
The completion of the initial application required
an average of four visits to the firm.' 
If questions arose on 
the application
during review by the DDF analyst, return visits were undertaken to resolve the
matter. Additionally, a simple bookkeeping system was initiated and
management advice given to the owner. 
The maintenance of records was required
throughout the program, and the DDF coordinator returned to the assisted firm
 
to ensure compliance.
 

After the approval of a loan, the staff coordinator continued his visits
to the firm on a weekly basis to provide further technical assistance in
bookkeeping, marketing and managing employees, as well as 
to monitor the
 progress of the loan which is generally disbursed 30 to 60 day3 after
approval. Additional formal technical assistance courses were also offered.
Between the period of July 1981 to June 1984, 247 loans were made amounting to
RD $440,322 (Otero and Blayney, 1984, p. 9).
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Data Collection
 

Accion/Aitec International was the main source of data for this project.
The average monthly net gain of gross profits and total increase in number of
full-time equivalent employees 
were major measures of project benefits. These
measures were collected by DDF between the start of the project and September
1982. 
 Complete data on the monthly performance of the assisted firms 
were
available for only 32 of the 48 owners 
that were surveyed. Estimated total
annual incremental income from the project is calculated from the increase of
each of these 32 businesses. 
Cost data were obtained from Accion/Aitec, AID,

and the Inter-American Foundation.
 

One of the major problems encountered with the data from this project was the
insufficiently comparable control group. 
In the Microenterprise project,
members of the control group were, on the average, 45 years old or about 7
years older than those participating in the program. 
More importantly, the
 average educational level of the control group was 5.6 years which is about
half that of the participating microenterprise owners. 
These differences lead
one 
to expect that participating owners will perform better than control group
owners, ceteris paribus. 
 In the absence of a comparable control group,
benefits are measured as 
the average monthly net gain of gross profits of the
participating owners 
between their first contact with the Dominican

Development Foundation and the time of data collection in September 1982. 
The
inadequacy or nonexistence of control groups is 
a common problem among many
social programs. A possible explanation may be that it is 
too expensive to
identify and monitor control groups that adequately meet the rigorous demands
 
of research design.
 

Project Costs and Benefits
 

In our economic analysis of the Microenterprise project, project costs
and benefits are 
considered from three different perspectives: sponsoring
agencies, assisted microenterprises, and society as 
a whole. From the
perspective of society and sponsoring agencies, benefits 
are measured as the
value of increased income to assibLed businesses and of new employment created
by the project. Increased income is 
the difference between assisted
businesses' gross profit before their first contact with DDF and after the
lodn was given until September 1982. 
Gross profit is measured by subtracting
ahe costs of raw material and salaries from the sales revenue. 
The average
net gross profit is simply the difference between the average monthly gross
profit before the first 
contact with the DDF officials and that up to the data

collection on September 1982. 
 (See Appendix A.1).
 

The increase in employment is the difference between number of full-time
equivalent employees before first contact with DDF and after assistance. The
economic benefit of increased employment is calculated by multiplying the
number of increased full-time equivalent employees by the difference between
the average salaries of the employees and their opportunity cost. 
 The
opportunity cost of new employees of the microenterprises is 
the salaries
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individuals could expect to earn elsewhere and is estimated by multiplying the
average salaries of the employees by their employment rate. (See footnotes in
Appendix A.2 for more detailed explanation). 
 It is assumed that economic
conditions remained stable over the period (i.e., 
the unemployment rate 
was
relatively constant) and that net gains in gross 1jrofit and marginal increases
in salary were due entirely to the project inputs 
-- training and loan money.
Multiplier effects that may occur because of the net gains in profit and

marginal salaries are not 
included.
 

Benefits from the perspective of the assisted microenterprises differ
from those perceived by society as 
a whole and sponsoring agencies. Because
society's and sponsoring agencies' concerns are broader, it is assumed they
are interested in all benefits that the project may bring to the economy,
regardless of who the recipient might be. 
 From the perspective of the
assisted businesses, benefits are narrowly defined as 
the incremental increase
in gross profits. 
To the firm owner, increases in the number employed means
higher production costs which may or may not 
represent a benefit to the
owner. 
Appendix A.2 summiarizes benefits from incremental gross profits and
marginal salary increases over the life of the Microenterprises Project.
 

Costs of the Microenterprise project are also considered from the same
three perspectives. 
 The derivation of alternative cost streams for sponsoring
agencies and assisted microenterprises is described in Appendixes A.3 and A.4.
 

From the perspective of sponsoring agencies there are three alternative
cost scenarios. 
 The first alternative includes: 
 costs related to project
design and planning (i.e., development costs), costs related to operating the
project, and costs from unrecovered loans. 
 It was reported that approximately
25% of the loans were never repaid. These unrecovered loans represent a loss
to the sponsoring agency and are included as 
a cost. Interest paid by
businesses represent DDF income and is therefore subtracted from total costs.
 

The second cost scenario for sponsoring agencies is exactly the same as
the first, except development costs have been excluded. 
This is an
approximate measure of how much it would cost to replicate the project
elsewhere under the same assumption of a 25% 
rate of default on loans.
 

The third and final cost scenario from the sponsoring agency perspective
estimates what it would cost to replicate the project elsewhere if one could
 
ensure that 100% of the loans were repaid.
 

From the perspective of the assisted microenterpriseL, 
two cost scenaribs
are considered. 
The main costs to the microenterprises are repayment of the
principal on the loan plus interest on the loan. 
Under the first scenario, it
is assumed that the 25% unrecovered loans will eventually be repaid. 
Under
the second scenario, it is assumed that the defaulted loans are never repaid.
Since assisted firms were only eligible for one 
loan under this project,
failing to make the repayment would have no long term ill effect and could be
considered a net gain of income for the microenterprise. 
Both cost scenarios
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assume that there is 
no opportunity cost to the owners for participating in

the training program. 
The major reason for this assumption is that no data
 
are available regarding the duration of these training programs. 
 Because the
 
training in bookkeeping and management offered under the project had 
an almost
 
immediate impact on the productivity of the firm, the time spent acquiring

these skills was not calculated as an opportunity cost. 
 Given a discount rate
 
of 25% and the full cost scenario, the owners will still realize a return of
 
two and a half times their costs in six years.
 

Two cost scenarios are considered under the social perspective. The

first scenario includes both development and operating costs plus the cost of

loans, while the second includes only operating costs plus the cost of loans.
 
The second alternative attempts to measure the cost to the economy of
 
replicating the project elsewhere. 
Both interest payments and unrecovered
 
loans are excluded from society's costs as 
they merely reflect a transfer of
 
resources from one group to another.
 

The following section describes the conclusions that can be drawn about the
 
economic viability of the Microenterprise project.
 

Conclusions
 

Table 2 summarizes the net present values of costs and benefits for the

Microenterprise project under alternative assumptions about perspective, cost
 
components, and discount rates. 
 Within each scenario, benefit/cost ratios
 
have been calculated using four different discount rates to determine the
 
degree to which external economic factors might affect the economic viability

of the project. 
Alternative assumptions about perspectives and cost
 
components have been described in detail in the preceeding section.
 

Three general observations can be made about the results of the
 
preceeding economic analysis. 
 First, for all three perspectives, the
 
difference between benefit/cost ratios under scenarios where development costs
 
are included are not great compared to those where development costs have been
 
excluded. 
 It may be that all costs associated with the design and planning of
 
this project have not been identified. The Microenterprise project was part

of a larger AID effort to examine appropriate forms of assistance to

microentcrprises. 
The lessons from other projects under this program may have
 
been applied to the design and planning of this project. It was not possible

to make an estimate of the value of these development costs from the secondary

data that were available. The benefit/cost ratios would likely decrease for

the scenarios that include development costs if these additional planning and

design costs were considered. From available data, it is, however, impossible
 
to determine if benefit/cost ratios would fall enough for the project to
 
become an inefficient use of resources.
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Table 2: 
 Benefit-Cost Ratios for Microenterprise Projectl
 

Discount 
 Net Present Values
Sponsoring Agencies Rates B-C
 
Cost Benefit Ratio
 

12% 286,549 1,616,903
Dev. + Operating 5.64
15% 273,710 1,448,009 5.29
+ Unrecov. Loans 
 20% 254,559 1,218.467 4.79
 - Interest 
 25% 237,803 1,038,500 4.37
 

12% 200,060 1,616,903 8.08
Operating 
 15% 189,449 1,448,009 7.64
+ Unrecov. Loans 
 20% 173,687 1,218,467 7.02
- Interest 
 25% 159,966 1,038,500 6.49
 

12% 112,571 1,616,903 14.36
Operating 
 15% 106,432 1,448,009 13.61
 - Interest 
 20% 97,327 1,218,467 12.52
 
25% 89,417 1,038,500 11.61
 

Assisted Business
 

12% 391,951 1,207,288 3.08
Interest + Loans 
 15% 371,917 1,081,180 2.91
 
20% 342,091 909,789 2.66
 
25% 316,055 775,413 2.45
 

12% 304,462 1,207,288
Interest + Loans 3.97
15% 288,900 1,081,180 3.74
- Default Loans 
 20% 265,731 909,789 3.42
 
25% 245,507 775,413 3.16
 

Social Perspective
 

12% 591,011 1,616,903 2.74
Dev. + Operating 
 15% 562,011 1,448,009 2.57
+ Loans 
 20% 520,290 1,218,467 2.34
 
25% 483,310 1,038,500 2.15
 

12% 504,522 1,616,903 3.20
Operating + Loans 
 15% 478,349 1,448,009 3.03
 
20% 439,418 1,218,467 2.77
 
25% 405,472 1,038,500 2.56
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Second, the Microenterprise project appears most beneficial from the
perspective of sponsoring agencies. 
Even when costs of project development

and unpaid loans are included under the highest assumed discount rate,
sponsoring agencies could expect a benefit/cost ratio of 4.37. 
 Under the most
optimistic scenario for sponsoring agencies, where it 
is assumed that there
 are no development costs and all defaulted loans are recouped, the
benefit/cost ratio increases to 14.36. 
 From the perspective of the sponsoring

agency, then, the returns on this investment appear very impressive.

Resources expended on training under this project were not large and most of
the expenditures on loans were recouped through repayment of the loan
principal and interest. 
What is not clear is whether the benefit stream would
have remained as 
high if the assisted microenterprise owners were illiterate
 or had fewer years of education. Under circumstances where the target group
has minimal education, the same mix of project inputs 
- i.e., a little
training in management and bookkeeping skills and an injection of physical
inputs through loans 
- might have a very different effect.
 

Finally, benefit/cost ratios for the assisted businesses are considerably
lower than those of the sponsoring agencies. Under all 
cost scenarios

considered for assisted businesses, the benefit/cost ratios were 2.5 or
larger, suggesting that the project is still 
a good use of participants time
and resources. 
 The d4fference between sponsoring agency and aseisted
businesses' benefit/cost ratios highlights the fact that, either directly or
indirectly, a significant proportion of NFE project costs are borne by the
 
participants themselves.
 

(B) 
Upland Rice Project, Philippines
 

Project Description
 

The main objective of the Upland Rice project was to assist the farmers
of Cavite Province to produce higher yields of rice in the highlands through
adoption of improved farming practices and use of C-22, 
a high yielding
variety of upland rice. 
The project was 
designed and implemented as part of
the People's School, a larger project introduced to the Philippines by the
International Institute of Rural Reconstruction (IIRR) in 1975. 
 The People's
School project is 
a system designed to transfer new knowledge, skills and
technology to farmers and others through trained village scholars, known in
the Philippines as Barangay Scholars. 
After a period of intensive training,
these volunteers, selected from and by their own communities, return to their
villages to give courses 
in one of the following areas: agriculture, literacy
education, family planning, nutrition, and community organization. Between

1976 and 1980, over 1,000 such Barangay Scholars were trained in IIRR's
People's School in 23 disciplines. 
 Among these were 34 farmers from as many
villages trained to disseminate the advantages and technology of planting new

high-yielding varieties of upland rice.
 

After receiving instruction in how to adopt the C-22 variety of upland
rice, the Barangay Scholars demonstrate the advantages of new techniques and
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seed varieties in their own fields. 
 They are supported by IIRR field workers
 
over a period of several years while they share the new techniques with other
 
farmers in their home communities.
 

During the period from 1975 
to 1980, the years for which cost data were
available for the Upland Rice project, 
a tctal of 623 farmers adopted the new
technology. 
The original 34 Barangay Scholars shared their new knowledge and

skills with a number of farmers who then became Barangay Scholar "Associates"
 
and who in turn shared the new information and skills with an additional
 
number of farmers who then became Barangay Scholar "Cooperators."
 

The Upland Rice project did not provide loans for purchase of the

additional inputs needed to adopt the C-22 variety of rice and new

techniques. 
 It is assumed, however, that participating farmers in the Cavite

Province did have access to credit of some sort. 
 For many of the Farmers,

however, the 
source was money lenders who charge interest rates as high as 50
 
to 100%.
 

Data Collection
 

Data used in this study are taken from an earlier study conducted by
Edward Reed at the IIRR in the Philippines, "Preliminary Analysis of the

People's School Approach." 
 Primary data were collected from the field visits

of the plant production specialist working on 
the project and from a 1979
 
baseline study.
 

In completing this economic analysis of the Upland Rice project, three
general problems were encountered with the data used in Reed's preliminary

analysis. 
 First, though a baseline study was completed for the project in
1979, no control group was identified and monitored. 
As was the case for the

Microenterprise project, it 
is difficult to attribute benefits solely to the
 
Upland Rice project without a control group.
 

Second, Reed calculated project costs as 
a proportion of the operating

expenditures for the entire People's Schcol. 
 In doing so, all costs related
 
to the design and planning of the project have been excluded, substantially

underestimatiRg the actual overall project costs. 
 Finally, in Reed's
 
preliminary analysis of the Upland Rice project, the increased production

costs which will invariably accompany the adoption of new varieties of rice
 
have not been included.
 

Unfortunately, it proved impossible to estimate development costs for the

Upland Rice project from available data. 
It was, however, possible to make
 
some assumptions about incremental direct and opportunity costs borne by

participating farmers. 
 It is assumed that costs to participating farmers

include the additional costs incurred in the production of the C-22 variety of

rice, the interest payments incurred on the loans needed to cover increased

production costs, and the opportunity cost of time spent in training. 
A
 
detailed description of how farmers' costs 
are calculated follows in the
 
section on project costs and benefits
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kroject Costs and Benefits:
 

Project 
costs and benefits were considered from three different
perspectives: 
 IIRR, the sponsoring agency; participating farmers; and society
as a whole. 
Benefits to participating farmers and society are assumed to be
equal and are simply the increased value of rice production due 
to the
adoption of new farming techniques, the planting of C-22 rice, and the
increased use of fertilizer and other inputs. 
 Specifically, these benefits
are measured as 
the total increased yield per hectare t4mes the price times

the area shifted to the new variety of rice.
 

Benefits from IIRR's perspective are the total increased value of
production after switching to C-22 minus the additional production costs,
interest payments on 
loans incurred by farmers to buy additional needed inputs
and the indirect cost of training. 
From the sponsoring agency perspective,
these costs are viewed as 
essential inputs for the increased production, but
 
are not considered direct costs to IIRR.
 

As noted in the previous section, costs for the Upland Rice project are based
on operating expenditures only. 
 In other words, all costs related to project
design and planning have not been accounted for in this analysis. 
 Prom the
perspective of IIRR, the administering agency, the cost of the project is the
proportion of the People's School's operating expenditures allocated to the
management and implementation of the Upland Rice project. 
These costs include
costs related to training the original 34 Barangay Scholars, which were mainly
indirect costs associated with transportation, meals and opportunity 
 cost of
time Barangay Scholars spend in training. (Appendix B.3.) 
 From IIRR's
perspective of project costs, it appears that the net total value of increased
rice production is due entirely to the training effort of this project.
However, an examination of the project from participating farmers' perspective
shows this to be a substantial understatement of actual project-related costs.
 

The cost to the farmer of switching to the C-22 variety rice includes the
additional cost of production, the interest payment incurred on loans to cover
the additional production costs during the planting season, and the indirect
cost of training (i.e., opportunity cost of time spent in training). 
 As far
as the farmers are 
concerned, it is all these inputs which have contributed to

the increased value of production.
 

The opportunity cost for farmers' training is assumed to be similar to
the indirect costs associated with the training of Barangay Scholars. 
 Though
the costs of transportation and meals are likely to be negligible, it will
probably take the farmers longer to learn the new techniques for adoption of
C-22 because, in the absence of institutional resources, the Barangay Scholars
 
may not be as effective as the People's School.
 

Total increased production costs are defined as 
the average incremental
production cost per hectare times the number of total cumulative adopters per
year and number of hectares per adopter. 
It is assumed that the majority of
 



farmers will borrow enough money to cover additional production costs during

the planting and will pay the loan back after the harvest. 
 (Derivation of
farmers' costs are given in Appendices B.2 and B.3. 
 Total farmers' costs can
be calculated from summary cost streams given in Appendix B.4.)
 

Most farming communities in developing countries face dual financial
markets. Farmers in the Philippines are of no exception. 
While some farmers
will be able to borrow woney at the agricultural loan rate from formal credit
institutions, many will have to borrow from various sources 
in the informal
sector at rates ranging from 50% to over 100% per annum. 
Under the farmers'

perspective, three alternative cost scenarios are considered which vary
according to three possible interest rates that farmers may face: 
 the market
 
rate 
(at 12-14% during the life of the projectV, 50% or 100%.
 

Project costs from society's perspective, consist of the shfare of the
administrative cost of the People's School, the increased cost of production

and the indirect or opportunity cost of training. 
interest payments on
farmers loans are not included under society's perspective of costs as they

merely represent a transfer of resources from one group to another.
 

Conclusions:
 

Table 3 summarizes the net present value of costs and benefits for the
Upland Rice project. Under all cost 
scenarios, the benefit/cost ratio was
found to be positive, ranging from a low of 2.01 to a high of 10.56. 
The

addition of cost scenarios that include development costs under society's
perspective could very well push the benefit/cost ratio below one. 
 In the
absence of necessary data, however, it is impossible to project these costs;
the analysis of this project must remain less complete than the analysis of
 
the other three projects.
 

What is most interesting about this analysis is the relatively high costs
for participating farmers. 
 Farmers' costs are consistently higher than IIRR's
costs and even higher than overall costs to society in two out of three
 
cases. 
As3uming the farmers have to rely on informal sources 
to finance the
increased production costs associated with planting C-22 rice, the
cost/benefit ratios decrease from 2.8 at the market rate of interest to 2.4 at

the 50% rate and approximately 2 at the 100% rate. 
 (See Table 3.) It is
surprising to see that the benefit/cost ratios remain quite respectable even
when farmers have to finance increased production costs at interest rates of
 
50 to 100 percent.
 

What is more interesting is that the farmers actually decreased the
 average area planted in C-22 rice from 0.89 hectares in 1976 to 0.54 hectares

in 1980. One explanation is that btcause rice was 
traditionally a subsistence
food crop for farmers and their faaulies, they were able to increase the area
of land planted in cash crops suici 
as coffee and pineapple and reuce the area

planted in rice without reducing the amount of rice produced for direct
consumption due to the higher per hectare yields of the new C-22 variety of
rice. 
 Another possible explanation is that the interest rates charged by
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Table 3: Benefit-Cost Ratios of Upladd Rice Project
 

Discount 
 Net Present Values 
 B-C
Perspective 
 Rates 
 Cost Benefit Ratio
 

Sponsorin Agency 12% 
 99,597 1,052,012 10.56
(IIRR1 /) 
 15% 92,752 925,184 9.97
 
20% 83,033 756,752 9.11
 
25% 75,013 628,235 8.38
 

Farmers
 

12% 
 604,046 1,656,058
Paying Interest 
 15% 528,919 
2.74
 

1,454,103 2.75
 on Agri. Loan Rate 
 20% 
 429,436 1,186,189 2.76
 
25% 353,836 982,071 
 2.78
 

12% 697,294 1,656,058 2.37
Paying Interest 15% 
 610,248 1,454,103 2.38
on 50% Ann. Rate 
 20% 
 495,052 1,186,189 2.40
 
25% 407,577 982,071 
 2.41
 

12% 825,427 1,656,058 2.01
Paying Interest 15% 
 721,916 1,454,103 2.01
 on 100% Ann. Rate 
 20% 585,028 1,186,189 2.03
 
25% 481,173 982,071 
 2.04
 

Society
 
1I% 668,758 1,656,058 2.48
 
15% 
 591,331 1,454,103 2.46
 
20% 488,109 1,186,189 2.43
 
25% 408,994 982,071 2.40
 

From the IIRR perspective, it is assumed that the marginal benefit of the
 
upland rice project is the difference between the total increased value of
production and the sum of increased cost of production, interest payment

on increased cost of production, and the training cost.
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informal money lenders were much higher than the rates assumed in our
analysis. 
 Increased production costs and prohibitively high interest rates
 may have caused farmers to discontinue use of the new C-22 variety of rice
after a few years. 
 If this were actually the case, the benefit/cost ratios

for the farmer would have been much lower than those calculated from the
assumptions used in this analysis. 
While data on number of farmers adopting
the C-22 rice and new techniques was fairly complete, there is 
no information
 on the number of farmers that actually continued to 
use the new methods.
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(C) Tototo Rural Development Program, Kenya
 

Project Description
 

The Tototo Rural Development program extends training and technical
assistance in small enterprise development to rural women's groups in Kenya's
Coast Province. 
The Coast Province is 
one of Kenya's poorest regions, and
those participating in the program are among the poorest in the area.

Ninety-eight percent of the participants are women, of which 84% have never
been to school. Though the region is 
not productive in agriculture,

approximately 83% of group members are engaged in some form of subsistence
agriculture. 
 In 1978, 73% of the participants had an average annual family
income of less than $240; 
the need for off-farm income was great.
 

World Education, a private American organization, was responsible for
most of the Tototo Rural Development program design and planning. 
Tototo Home
Industries cf Mombasa, Kenya, a non-profit voluntary women's organization, was
responsible for project implementation. Established in 1963 by the National
Christian Council for Kenya (NCCK), Tototo Home Industries has been active in
the Coast Pr:ovince for over twenty years encouraging local cottage industries

and helping women to acquire technical skills to improve their income earning
ability. 
Many of the women's groups assisted under the Tototo program were
existing groups already involved in handicrafts production for Tototo. 
The
need for the Tototo Rural Development program became apparent when a number of
women from existing groups requested that Tototo help them start more
 
profitable income-generating activities.
 

In response 
to these requests, Tototo Home Industries and World Education
began work on an innovative program for nonformal education in 1977. 
 In the
 program that was ultimately implemented, women's groups were encouraged to
come to a consensus about an income-generating activity they would like to
start and to 
then determine the project-related skills they would need to
 carry out the project. The economic activities thus became the focal point
 
for learning.
 

The program commenced in 1978 with funds from USAID. 
This first phase of
the project, which focussed on six groups and a total cf 163 women, was aimed
 at providing women with the skills needed to establish small-scale economic
enterprises. 
 Of the six groups receiving training in this first phase of
assistance, five were still operating in 1983 
. Income-generating activities

included poultry production, construction of rental property, day care
centers, firewood and charcoal production, a bakery and farming. 
In addition
to training, Tototo assisted 
some groups in identifying local resources for
technical assistance. 
For the most part, these resources were comprised of
in-kind and in-cash contributions from various government Ministries.

general, the project provided no 

In
 
credit to the groups during either the first
 or second phases. 
 Nor were loans from outside sources readily available:
Tototo's groups generally did not have sufficient collateral, and even if they
did they were not capable of absorbing a loan of this size. 
 In effect, the
 

groups had no access to existing sources of credit.
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In 1982, World Education received a Matching Grant from AID and private
funding from Chase Manhattan and other private donors to continue their work
with Tototo and to begin a second phase of the Tototo Rural Development
program. 
As a result, the program was extended to a total of approximately 20
groups in 1983. 
 By the end of the second phase, in 1984, Tototo had given

assistance to 26 groups for a total of 800 women.
 

The Tototo program runs on a yearly cycle. 
 During the first quarter, the
Tototo staff visits new project areas and, with the assistance of village
chiefs and community development officers, identifies groups for project
participation. A three-week workshop is then conducted for group

coordinators, who are selected by their own groups. 
 These coordinators

receive a small stipend from Tototo for the work they do. 
The workshop trains
coordinators to lead group discussions, solve group problems and assist groups
in planning income generating activities and in setting up group accounting

procedures. 
 Group members often contribute small sums 
for initial capital
investments in their enterprise or use proceeds from a small group effort in
activities such as 
handicraft production. 
Tototo staff then provide regular

follow-up visits to groups.
 

The Tototo Rural Development program faces the particularly difficult task of
assisting rural women. 
Most development programs require a minimum of
literacy and numeracy skills for project participation. Because literacy

rates for women are much lower than for men in most developing countries,

women are often bypassed by development projects. In addition, women's
economic roles in their own communities are often overlooked even when they
make a significant contribution in critical economic activities such as
farming, food processing and marketing. 
As a result, past development
activities for women have mainly focussed on the traditional female roles of
wife, mother and homemaker. 
Relatively few projects have concentrated on
enhancing women's economic roles. 
A project such as Tototo Rural Development,
where 98% of the participants are women and the focus is 
on income-generating

activities, is therefore likely to face many problems.
 

Data Collection:
 

Data used in this analysis was provided by World Education, Inc. and
taken from existing project documents for both phases of the TRD program. 
The
years covered in this analysis are 1978-1983. From 1978 to 1981 World
Education was funded by USAID's Office of Education: Tototo Home Industries
funding was provided by a subcontract under the same project. 
From 1982 to
1983, the project was funded primarily by a Matching Grant from AID's Office

of Private and Voluntary Cooperation.
 

As in the Microenterprise project, some control group data was collected
for the Tototo project. 
Data on both project participants and nonparticipants
were collected in 1978, during phase one of the project. 
Two approaches were
used in data collection: village coordinators and assistant field supervisors
kept logs of weekly group meetings, and field staff conducted pre-project and
post-phase one surveys of group members and a number of women not involved in
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the project. Though very comprehensive, these data tended to be qualitative
rather than quantitative and were targeted at measuring behavioral rather than
 
income changes.
 

Benefit data were available for only one year of the Tototo Rural
Development program. 
These data, which were recorded in a 1983 End of Year
Progress Report, varied in quality and completeness from one women's group to
another. Though it was 
probably safe to assume 
that the groups'
before-project income was zero, there is 
no record of this in the project
document and we have to assume that average per group incomes found in the
1983 report are somewhat representative of annual earnings. 
 In examining this
income data, it became apparent average annual revenues were higher for those
groups that had been in operation longer. 
From this limited data, it 
was
necessary to make assumptfons about groups' income earnings at various stages
in their development. 
 A more detailed description of how a benefit stream is
projected from these data follows in the next section.
 

Project Costs and Benefits:
 

Analysis of project costs 
and benefits for the Tototo Rural Development
project are considered from three perspectives: sponsoring agencies,
individual members of the women's groups, and society. 
Benefits for the
program are narrowly defined in this analysis as 
the net increase in profit to
individual group members as 
a result of their participation in
income-generating activities, and are assumed to be the same for each of the
three perspectives. 
 The 1983 End of Year Progress Report gives information on
annual profits by group and number of members per group from which per member
profits per annum are calculated. 
 (Appendix C.3 summarizes this information.)
 

A preliminary estiLmate based on the data given in Appendix C.3 showed the
overall average annual profit earned per member to be US$11.40. This overall
average does not account for the difference between the profits of those
 groups that have been active for several years. The first year, group
activities are usually focussed on group dynamics and project identification.
Hence, benefits 
are not likely to 
occur in the first year. The second year of
group activities is spent in actually establishing the small enterprise.
the end of the second year, Tototo expects the groups to be economically 
By
 

self-sufficient, and to be making a small profit. 
Appendix C.3 summarizes
groups' per member profits by the number of years a group has existed. The
average per member profit for those groups established in 1983 and 1982 was
approximately us$5.00. 
For those groups in existence for three or more years,
the average per member annual profit was US$21.00. It appears that it takes
at 
least two years for the full benefit from economic activity to be
realized. 
 For purposes of calculating total project benefits then, it is
assumed that no benefits occur in the first year of assistance. Further, it
is assumed that all benefits actually found in years one and two of assistance
are deferred to year two, for an average annual per member benefit of
US$10.00. 
Maximum per member benefits of US$21.00 are realized in year three
and the years following. (See Appendix C.4.) 
 Project documentation shows
that these per member benefits represent an average of 1.5 days per month of
 

http:US$21.00
http:US$10.00
http:US$21.00
http:US$11.40
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work on 
the group's economic activity. Appendix C.4, therefore, also

considers alteinative benefit scenarios under different assumptions about the

number of days per month each member works on 
the group activity. The second

scenario assumes 3 days per month and the third scenario assumes 6 days per

month. 
 It must be noted that with increased levels of economic activity,

additional expenditures 
on physical inputs or capital investments may be
required. We have not attempted to quantify these costs and they have not

been included in the alternate scenario. 
The benefits in these scenarios may
 
be overstated.
 

Cost data for this project consists of World Education's personnel and

operating costs expended for the design and planning of the project and in

consulting with Tototo once the project vras 
underway. In the consideration of
project costs from various perspectivee, these are assumed to be the project's

development costs. 
 In addition to World Education's costs, the cost data for
the project also include: Tototo Home Industry's operation costs for the

project, grants and contributions given to various groups, the opportunity

cost to the participants, and operating costs 
to be borne by the groups once

project assistance ceases. 
 It is assumed that Tototo's assistance to the
 
groups ends after 1983 and that the effect of training and implied capital

injunctions continue for five years thereafter. 
Appendix C.2 summarizes total
 
economic costs for the Tototo Rural Development program by project year.
 

Costs by project year, as given in Appendix C.2, reflect an unusual
 
pattern in the timing of project expenditures. In most projects, cost outlays

are higher in the early years of the project. Appendix C.2 shows this is not

the case for the TRD program: total costs are relatively high in years 
one
 
and two of the project and then fall dramatically in years three and four.
This has to do with the financial difficulties World Education faced in 1980

and 1981. 
 Because of financial problems, project expenditures were cut
significantly. 
Tototo's operating costs in 1980 were comprised of local

private contributions and a very small amount of funding to conduct a training
workshop from the subcontract with World Education. 
While some would argue

that this is not a realistic picture of how much it would cost to run the
 
project if it were replicated elsewhere, it is, 
in fact, more realistic to use
actual cost data. 
It reflects the ability of the project to continue under

adverse conditions through the mobilization of private resources. 
 It must

also be argued that these were, in fact, the actual costs of the project to
 
the sponsoring agencies and to society.
 

Pzoject costs are considered from the perspective of three different
 
groups: the sponsoring agencies, the individual group members, and society as
a whole. Costs vo 
sponsoring agencies are considered under two scenarios. 
In

scenario one, both development costs and Tototo's operating expenditures are

included. 
In the second scenario, only the operating costs are considered.
 
The second scenario is an estimate of the cost 
to sponsoring agencies of

replicating the project elsewhere. 
 In both cases, all private contributions
 
and gra;rts, opportunity costs to participants, and groups' operating

expenditures are excluded as 
they do not draw on sponsoring agencies'
 
resources. The 
same two cost scenarios are considered for society as 
a
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whole: one, development plus operating costs and two, operating costs alone.
From society's perspective, however, all costs including grants and
contributions, opportunity costs and group operating expenditures have been
included. 
In economic analysis, it is 
assumed that if the resources
(including opportunity cost of participants time) 
were not being used in this
project, they could be used for other purposes elsewhere in the economy.
 

The third cost perspective examined is that of the participating group
member. 
Costs to the individual include opportunity costs in all years of the
project and group operating expenditures for 1984 through 1988. 
 The
opportunity cost per group member is calculated from the amount of time the
women spend in group meetings and receiving training times the rural wage rate
prevalent in 1983. The opportunity cost of the time women actually spend
engaged in the income-generating activities has not been included: 
project
documentation shows that, 
on the average, women spend only 1.5 days per month
on these activities. 
Most women are likely to be engaged in alternative
productive activities only during planting and harvest. 
We assume that the
1.5 days per month spent on group activities will not interfere with the
seasonal demands of subsistence farming. 
It is not likely that an increase to
3 days per month for a total of 36 days per year would interfere with the
women's agricultural responsibilities. 
This assumption becomes less valid in
moving to the 6 days per month scenario. Appendix C.2 gives the detailed
 
assumptions underlying the estimate of opportunity costs.
 

Total group operating expenditures were calculated from an estimate of
average annual operating expenses per group times the number of groups in
existence at the time that Tototo assistance is assumed to terminate. 
The
estimate of these costs 
was made difficult by the lack of quantitative data on
individual group income and expenditure. 
For the per group estimate of annual
operating expenditures, it was necessary to rely on Tototo's 1983 End of Year
Progress Report which included varying amounts of information on 19 of the 20
groups that wene assisted in that year. 
Information regarding a group's
direct costs of running a small enterprise were given for only three groups.
Of the three groups, two had been in existence since the first phase of the
project; the other had been started more recently. Though group membership
ranged from 18 to 50 members for the two older groups, operating expenditures
were very similar at approximately Ksh.3,100 per year. 
Annual operating
expenditures for the new group were considerably higher at Ksh.18,000. 
It
seems from these two examples, that operating costs need not vary drastically
with group size (this is probably because only a few women tend to be engaged
in a given activity at any one 
1ime) and that they probably stabilize over
time, after initial investments have been made in plant and equipment. 
For
these reascns, per group annual operating expenditures are assumed to be

Ksh.3,100 or US$233.
 

Conclusions:
 

A present value is calculated for each cost and benefit scenario under
four different assumptions about interest rates. 
 Appendix C.5 gives a
complete comparison of costs and benefits by project year for each scenario
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and for each of the assumptions about interest rates. 
 This information is
 
summarized in Tables 4, 4a and 4b of this section.
 

Table 4 concludes that benefits outweigh costs from only 
one perspective,

that of the individual group members. 
Even for the individual participants,

the benefits ranging from 1.04 to 1.07 
are not great. For all other scenarios
 
the benefits are outweighed by costs. It is interesting to note that from the
 
perspective of the individual, the benefit/cost ratio improves as 
one moves
 
from lower to higher interest rates, which is opposite of what is found for
 
the other scenarios and counter-intuitive to what is known about discount
 
factors. The reason is that the only costs 
in the early years of .the project
 
are opportunity costs while in later years the groups take on the burden of
 
operating costs 
as well. The larger the rate of discount (i.e., the interest
 
rate) the larger the effect on benefits and costs occuring later in the
 
project.
 

Despite the very small benefit/cost ratios to group members, there is
 
every evidence that the women involved in TRD find the project worthwhile: in

1985, Tototo will expand its program to approximately 20 new groups bringing

the total assisted to 46 groups. 
One has to speculate that there are other
 
benefits occuring in the project that are not measured by the net increase in
 
the participants' profits. 
It is beyond the scope of this paper to quantify

those benefits that are not apparent. In those groups where poultry raising
 
was chosen for the economic activity, there is evidence that the nutrition of

the women and their families has improved due to increased consumption of eggs

and chickens. 
 In the original six groups, the percent of participants who
 
were able to read before project assistance rose from approximately 14% before
 
the project to 25% after the project. In addition, all of the groups

participating in the Tototo Rural Development program have opened bank
 
accounts. 
 Clearly, the project has been successful from the participants
 
perspective.
 

This raises questions about wt.at measures might be taken to make the
 
project look more successful from the perspective of society as a whole or
 
from the perspective of donor agencies. 
A number of measures suggest

themselves. 
 Unlike the other three projects, the income-generating activity

introduced to the groups is a completely new endeavor for the women. 
In the

other cases, agriculture or other economic activities had been participants'

main source of income for some time. 
 There was no credit provided under the

TRD project, nor were loans readily available from other sources. Early

documentation of the project (Clark, 1981) suggests lack of resources 
to
 
carrying out the new income-generating activities as one of the biggest

problems the groups faced. 
 World Education is currently in the process of

redressing this problem: a revolving loan fund has been designed and
 
financial assistance will be made available through Tototo's Rural Development
 
program later this year. 
On the cost side, the personnel costs Zfr outweigh

other costs. 
 The approach used in the Tototo project is very labor-intensive,

with a village coordinator for each group plus an assistant field supervisor

for every five groups on Tototo's payroll.
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Table 4: Benefit-Cost Ratios for Tototo Rural Development Project
 
(Scenario I)*
 

Discount Net Present Values B-CSponsorIng Agencies Rates Cost Benefit Ratio
 

Dev. + Operating 12% 272,396 43,167 0.16
 
Costs 
 15% 259,797 36,332 0.14
 

20% 241,866 27,797 0.11
 
25% 227,013 21,755 0.10
 

Operating Costs 12% 
 74,750 43,167 0.58
 
15% 69,802 36,332 0.52
 
20% 62,880 27,797 0.44
 
25% 57,270 21,755 0.38
 

Group Members
 

Opportunity Cost + 
 12% 37,948 43,167 1.14
 
Operating Cost 15% 
 32,097 36,332 1.13
 

20% 24,774 27,797 1.12
 
25% 19,582 21,755 1.11
 

Social Perspective
 

Development + 12% 
 325,519 43,167 0.13
 
Operating Costs 15% 
 305,448 36,332 0.12
 

20% 277,951 27,797 0.10
 
25% 256,115 21,755 0.08
 

Operating Costs 
 12% 127,873 43,167 0.34
 
15% 115,452 36,332 0.31
 
20% ,8,964 27,797 0.28
 
25% 86,373 21,755 0.25
 

*Assumes each member spends 1.5 days per month on the group's economic
 
activity.
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Table 4a: Benefit-Cost Ratios for Tototo Rural Development Project
 
(Scenario II)*
 

Discount Net Present Values 
 B-C

Sponsoring Agencies Rates 
 Cost Benefit Ratio
 

Dev. + Operating 12% 272,396 86,334 0.32
 
Costs 
 15% 259,797 72,665 0.28
 

20% 241,866 55,594 0.23
 
25% 227,013 43,510 0.19
 

Operating Costs 
 12% 74,750 86,334 1.15
 
15% 69,802 72,665 1.04
 
20% 62,880 55,594 0.88
 
25% 57,270 43,510 0.76
 

Group Members
 

Opportunity Cost + 
 12% 37,948 86,334 2.28
 
Operating Cost 
 15% 32,097 72,665 2.26
 

20% 24,774 55,594 2.24
 
25% 19,582 43,510 2.22
 

Social Perspective
 

Developnent + 
 12% 325,519 86,334 0.27
 
Operating Costs 
 15% 305,448 72,665 0.24 

20% 277,951 55,594 0.20 
25% 256,115 43,510 0.17 

Operating Costs 12% 
 127,873 86,334 0.68 
15% * 115,452 72,665 0.63 
20% 98,964 55,594 0.56 
25% 86,373 43,510 0.50 

*Assumes 
each member spends 3 days per month on the group's economic activity.
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Table 4b: Benefit-Cost Ratios for Tototo Rural Development Project

(Scenario III)
 

Discount Net Present Values B-C
 
Sponsoring ARencies 
 Rates Cost Benefit Ratio
 

Dev. + Operating 12% 272,396 172,668 
 0.63
 
Costs 15% 
 259,797 145,330 0.56
 

20% 241,866 111,189 0.46
 
25% 227,013 87,019 0.38
 

Operating Costs 12% 
 74,750 172,668 2.31
 
15% 69,802 145,330 2.08
 
20% 62,880 111,189 1.77
 
25% 57,270 87,019 1.52
 

Group Members
 

Opportunity Cost + 12% 37,948 172,668 4.55
 
Operating Cost 
 15% 32,097 145,330 4.53
 

20% 24,774 111,189 4.49
 
25% 19,582 87,019 4.44
 

Social Perspective
 

Development + 12% 325,519 172,668 0.53
 
Operating Costs 15% 305,448 145,330 
 0.48
 

20% 277,951 111,189. 0.40
 
25% 256,115 87,019 0.34
 

Operating Costs 12% 127,873 172,668 1.35
 
15% 115,452 145,330 1.26
 
20% 98,964 111,189 1.12
 
25% 86,373 87,019 1.01
 

*Assumes each member spends 6 days per month on the group's economic activity.
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Another potential problem is the relatively small amount of time the
 women seem to be spending on the groups' income-generating activities. Tables

4a and 4b summarize how benefit/cost ratios tmight change if days per month on
tasks were increased to three and six days respectively. In Table 4a, group

members benefits double from 1.14 under the original assumptions to 2.28 under
the assumption that three days per month are spent on the income-generating

activity. 
In addition, under the operating expenditure only scenario, the
benefit/cost ratio for sponsoring agencies changes to greater than one. 
 In

the third scenario, group member benefits increase further to 4.55, and the

project begins to look like tn efficient use of resources from the social

perspective, under operating expenditures only assumptions. 
 It is interesting

to note that 
even under the most optimistic benefit scenario, the benefit/cost

ratio never exceed 1 when development costs are included. This would suggest

that development costs were 
too high for the benefits realized under the

Tototo Rural Development program. Yet, cu-rent information shows that many
women's groups in Kenya are now adapting Tototo's approach, suggesting that

development costs should be spread among these many activities to properly

reflect their cost effectiveness. The assumptions about increased time spent

in group income-generating activities does not address the issue of market

size. It is possible that the paucity of markets for selling group members'

products in the area is the real cause of the small benefits found in the
 
project.
 

Yet, the project seems 
to have potential of increasing the already

positive benefits to individual members as 
well as improving the economic

viability of the project to donors and society if solutions are found for some

of these problems. 
The difficulty and expense of-reaching the poorest of the
 
poor should, however, not be underestimated.
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(D) Basic Village Education ProjectGuatemala
 

Project Description:
 

The Basic Village Education project (BVE) in Guatemala experimented with

radio-based delivery systems as an alternative to a traditional agricultural

extension system. 
Given the large portion of the rural population heavily

dependent on small, subsistence farms, it was hoped that the use of a

technology such as radio in agricultural extension would contribute positively

to Guatemala's agricultural productivity of these subsistence farms.
 

The BVE Project was designed to be a controlled field experiment of several
 
alternative system treatments in two contrasting environments. After a 1972
study supported the feasibility of a project of this nature, agreement was
 
reached with the Guatemalan Ministry of Education to proceed with an
 
agricultural training project in February 1973.
 

The two regions selected for the BVE experiment included a Spanish-speaking

Latino population in southeastern Guatemala (the Oriente) and a

Quiche-speaking Indian population in the western Highlands (the Occidente).

Both regions had a preponderance of small subsistence farms and a high
proportion of illiterate farmers 
(60-70 percent). Three different treatments
 
and a control area were initially planned for in each region: 
 one that relied

principally on radio (R); 
one that added interpersonal contact by training a

local person to act as a "monitor," working with farmers in his own and nearby

communities 
(RM); and one that supplemented the RM treatment by adding an
 
agronomist to work with monitors and farmers (RMA). In 1975, 
a fourth
 
treatment was added to test the abilities of a monitor working alone (M) in
 
areas where the radio signal was not received. All areas were chosen to be as

comparable as possible to the other areas, and, the control group was 
selected
 
from an area where the radio signal was difficult to receive.
 

Educational radio programming began in the Oriente in March 1974 and in the

Occidente in September 1975. The experiment continued through the end of 1976

in the Oriente and through 1977 in the Occidente. A 1000-watt radio

transmitter was installed in each area, but broadcast at reduced power

throughout the course of most of the experiment in order to maintain
 
relatively effective control and monitor-alone areas. 
The radio stations

broadcast eight hours 
a day (5 A.M. - 9 A.M., 4 P.M. - 8 P.M.) on Monday

through Saturday. 
Only 20 percent of the programming was directed towards

agriculture, with the remainder devoted to ordinary radio programming (music,

news, etc.) 
in the interest of attracting and maintaining a listening audience.
 

The agricultural programs produced and broadcast under the BVE experiment

recommended the following improvements to current farming practices:
 



a) adequate preparation of land;
 
b) disinfection of soil;
 
c) correct application and increased use of fertilizers;
 
d) une of improved varieties of seed;
 
e) following recommended planting densities for crops;
 
f) planting a second crop where appropriate;
 
&) 
adopt or increase use of' herbicides and insecticides.
 

Monitors were agriculturally oriented individuals chosen from the communities
 
served by the RM, RMA, and M treatments. 
 They were given some initial
 
training, had considerable on-the-job training, and by the end of the
 
experiment were felt to have achieved a para-professional level of
 
competence. A full-time monitor was responsible for working with between 150
 
and 250 farm families. Their principal duty was to run a weekly radio forum
 
meeting in each community for which they were responsible. At these meetings

they played a cassette tape of that week's radio forum program (which had
 
already been broadcast) and, using graphic materials, gave a presentation,
 
encouraged discussion, and answered questions.
 

For the RMA treatments one full-time agronomist was assigned to two full-time
 
monitors. The agronomist periodically attended radio forums and accompanied

monitors on visits to farmers. 
 He also served as an instructor for the
 
monitors and was 
the key person in identifying and diagnosing agricultural

problems of farmers in the area. Agronomists, and later in the project,

monitors, supervised the numerous crop demonstration plots that were
 
established to show farmers (and to test) the effectiveness of following BVE
 
recommended practices.
 

Although the BVE Project was set up under the auspices of the Guatemalan
 
Ministry of Education, intersectoral cooperation with other ministries was
 
promoted, particularly with the Ministry of Agriculture. 
The U.S. Agency for
 
International Development provided a substantial degree of financial support

and technical personnel, through a contract to the Academy for Educational
 
Development (AED), 
to help in initiating and operating the experiment. The
 
level of foreign technical support was reduced as 
 the experiment progressed
 
and was withdrawn at its termination.
 

The adoption of all or some of the recommended practices was shown to increase
 
farmers' production costs. 
 The BVE project did not provide participating

farmers with credit to purchase additional required inputs. BVE project

documents do show that loans were available to some farmers at concessional
 
interest rates of 5% through existing Ministry of Agriculture programs. For
 
many of the poorest farmers, only traditional sources of credit were available
 
at a 24% rate of interest.
 

Total project costs for BVE were large compared to those of the other three
 
projects. Two observations can be offered regarding the magnitude of BVE
 
project costs. First, in a project such as 
BVE where local radio stations
 
were introduced to the Occidente and Oriente regions, one would expect the
 
proportion of project funds allocated to equipment 
to be considerably higher
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than in projects where no such technology is involved. Though total project

costs were high, equipment and other recurrent nonpersonnel costs taken
 
together were less than 7% of total costs in each region. 
These low equipment

costs assume that BVE can be expanded to serve the entire Oriente and
 
Occidente regions without an 
increase in the number of radio transmitters. In
 
fact, preliminary government plans for project expansion included the
 
installation of an additional five to eight radio transmitters. These costs
 
have not been included in Klees and Wells projections of region-wide costs and

would, no doubt, make equipment costs a substantial portion of total project
 
costs.
 

The imputed cost of the project to participating farmers (i.e., direct costs
 
plus the opportunity cost of time spent in project activities) was the second
 
largest cost item at 28.7% 6f total costs in the Occidente and 41.9% of total
 
costs in the Oriente. This raises questions about who actually bears the cost
 
burden of nonformal education projects and about the equity of this
 
arrangement. The contribution of time and 
resources by participants is a
 
salient feature of many nonformal education projects.
 

A second observation about the relatively large costs of the BVE project is
 
the extent to which project size has determined the organization and
 
administration of BVE. The administrative approach used in the BVE project

was basically a top-down approach. The concept of the BVE project was
 
initiated and developed by USAID and the Guatemalan government; USAID
 
contributed substantial funds and technical personnel to the project. 
The
 
Ministry of Education was 
responsible for the project's administration and
 
implementation. 
Indeed, the financial effort and technical expertise required

to carry out a project of this size necessitated substantial foreign

assistance and central government involvement..
 

Data Collection:
 

For the BVE project, this study has for the most part adopted the
 
economic analysis of the very thorough study completed by Steven Klees and
 

-Stuart Wells at the end of the BVE experiment in 1978. Those readers desiring
 
a more detailed description of how project costs and benefits were derived
 
should consult Klees and Wells' 1978 paper, "Cost-Benefit Analysis of
 
Nonformal Educational Techniques for Agricultural Development: A Case Study

of the Basic Village Education Project in Guatemala." This paper has pulled

together and rigorously examined an impressive amount of information
 
pertaining to BVE; 
the authors do not believe they could have improved on the
 
data and methodology used in this paper.
 

There seem to be botk 
positive and negative implications of the
 
controlled field experiment design used in the BVE project. 
On the one hand,

because of the rigorous design and the substantial attention given to
 
evaluation, data for BVE were much more complete than they were for the other
 
nonformal education projects we examined. 
On the other hand, this
 
experimental design seems to have contributed to a divergence of goals between
 
those conceptualizing BVE in Washington and those involved in the
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implementation of BVE in Guatemala. 
A primary objective for the people in
 
Washington was testing the effectiveness of the four treatments 
(i.e., R, RM,
 
RMA, M) in tranwiiitting a message designed to effect change in agricultural

practices. The Guatemalans probably placed a higher priority on a second
 
order of change, the impact of improved agricultural practices on agricultural

yields and income. AED documentation of the project reflects a priority to
 
measure the behavioral changes resulting from reception of the BVE radio
 
message rather than the measure of increased agricultural productivity. In
 
the economic analysis that follows, only the measure of increased farmer
 
income resulting from the BVE project is considered. Given AED's emphasis on
 
behavioral change, it is likely that the data, though rigorously collected, do
 
not pay adequate attention to measurement of changes in income.
 

In this paper we are more interested in assessing the contributions of
 
nonformal education to economic development than in assessing the impact of
 
alternative treatments on learning. For this reason, we have chosen to
 
simplify Klees and Wells' analysis by considering only one of the BVE
 
treatments 
in our economic analysis of the project. Of the four project
 
treatments, we chose to examine the Radio + Monitor (RM) treatment. 
The Klees
 
and Wells analysis concludes that the RM, RMA, and M treatments seemed to have
 
a greater impact on agricultural practices than the Radio alone (R)
 
treatment. 
Of the three effective treatments, RM represents an alternative
 
that is neither the most or the least expensive treatment.
 

Before proceeding to the discussion of project costs and benefits, it is
 
important to note the necessary differences between the methodology used in
 
this analysis and in the other three. 
 Unlike those projects which are
 
analyzed on 
the basis of actual project costs and benefits, BVE is analyzed in
 
terms of what the project would contribute to society if expanded from the
 
experimental phase to serve the entire Occidente and Oriente regions. 
 The use
 
of projected rather than actual data is due largely to the inadequacy of
 
benefit data collected during the BVE experiment. The inadequacy of the
 
benefit data stems from a combination of the complex nature of agricultural
 
projects and severe weather conditions prevailing in Guatemala during at least
 
some of the years when benefit data were collected. Current literature on
 
agricultural projects shows there is 
a five- to ten-year lag between the
 
introduction of'agricultural innovations and subsequent increases in yields.

Data on agricultural yields were collected for three years in the Oriente
 
region and only two years in the Occidente region. During 1976, one of bhe
 
years when data were collected on crop yields in both rcgions, severe
 
conditions on drought prevailed. In the Oriente, there was an abrupt drop in
 
yields in all treatment areas during this year. 
The large decrease in yields

during one of a small sample of years made necessary the projection of
 
benefits that were likely to 
accrue to the region over a longer period of
 
time. A more detailed description of how project benefits were derived will
 
be given in the following section.
 



-31-


Project Costs and Benefits:
 

As in the other three projects, costs and benefits of the Basic Village
 
Education project are 
examined from three different perspectives: spon3oring
 
agencies, participating farmers, and society. 
Unlike the other projects
 
examined, separate benefit/cost ratios were calculated for the Oriente and
 
Occidente regions.
 

Benefits for the BVE project are measured as the increased value of
 
agricultural production due to the adoption of the new farming practices
 
advocated through radio programs and agricultural monitors. In this analysis,
 
it is assumed that project benefits are exactly-the same from all three
 
perspectives. 
 This differs from the methodology used in the Microenterprise
 
and Upland Rice projects due to the absence of a precise breakdown of
 
additional production costs to the farmer. The following three sources of
 
information were used in estimating benefits for the BVE project: 
 a) the best
 
estimates of agronomists and project personnel; b) the results of small scale
 
crop demonstrations, a proxy for the maximum practical impact of BVE
 
practices; and c) actual survey data collected from BVE farmers.
 

The best estimates of agronomists and project personnel were examined in
 
two papers, Aldana (1978) and Pena et. al., (1976). 
 Both papers calculated a
 
net return per manzana for the new versus the old farming methods, and
 
concluded the additional costs of the new practices were more than compensated
 
for by the resulting increase in productivity. According to Aldana and Pena's
 
estimates, the new farming practices introduced by BVE were likely to lead to
 
2-4.5 times the original profitability.
 

The crop demonstration plots were farmed by cooperating farmers in the RM
 
and RHA treatment areas from 1974 until 1977. 
 For corn and bean production in
 
the Oriente in 1974 and 1975, the demonstration plots using improved seed and
 
additional fertilizers produced more and yielded higher profits than
 
traditional seed and fertilizer plots. 
 For the three crop types monitored
 
(i.e., corn, beans and sorghum), the improved seed and fertilizer plots
 
averaged Q18/mz higher profit. 
 In the Occidente region of the BVE experiment,
 
the demonstration plots were planted almost exclusively in corn in March and
 
again in May. Control groups using traditional farming practices were
 
monitored in the Occidente region in 1976. The March plantings showed that
 
BVE-related farming practices increased productivity and profitability
 
substantially. The May planting, however, suffered considerably from the
 
drought, highlighting the riskiness of new investments to subsistence
 
farmers. Despite the adverse weather conditions in some years of the
 
experiment, on the average all demonstrations reported in the Occidente
 
actually exceeded the projections made by the Guatemalan Economic Planting
 
Council foz those farmers following traditional vs. improved practices. On
 
the whole, the crop demonstration plots pointed to a substantial increase in
 
profitability when improved practices recommended by BVE were followed.
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A third source of information used in predicting BVE benefits was survey
data collected from BVE farmers. 
 In general, Klees and Wells concluded from a

regression analysis conducted on this survey data that there was no

significant area-wide agricultural productivity benefit due to BVE treatments

during the experimental period. 
This finding was not surprising given the

five-to-ten year lag time expected between the introduction of new methods and
 
the first evidence of increased agricultural productivity.
 

Based on the empirical results of the three data sets described above,

Klees and Wells concluded it was 
likely that BVE had a positive impact on some
farmers. 
Though the authors concluded that net agricultural benefits to some

BVE treatments were likely, it was difficult to estimate what exactly those
benefits would be if the BVE system were continued. Different results were
 
obtained from agronomists' best guesses, crop demonstrations and actual

experimental period data, and these results differed between regions, crops

and year. It was necessary to make some assumptions about the benefits likely
to occur if the project were expanded to cover two entire regions and to
 
continue for a period of ten years. 
Using the evidence from the three
studies, Klees and Wells arrive at 
a measure of the maximum potential impact

(MPI) that could be expected over time from improved versus traditional
 
agricultural practices. 
 Total benefits for each region are calculated by
taking estimates of benefits per manzana (Appendix D.4) times the total number

of manzanas in each region. 
Total manzanas per region are assumed to be

288,000 mz. in the Oriente and 204,000 mz. in the Occidente. These numbers
 
are based on the assumptions of 90,000 farms at 3.20 mz. each in the Oriente

and 150,000 farms at 1.36 mz. each in the Occidente. Total incremental
 
benefits are given by project year by region in Appendix D.5.
 

Klees and Wells use actual expenditures on BVE during the pilot phase to
make annual region-wide cost projections for both the Oriente and the

Occidente. (Appendix D.1.) These average annual 
costs are derived from a
 
cost function.that allows for the calculation of several project cost

scenarios for each region depending upon the assumptions made about the type

of treatment to be introduced. 
The use of such a cost function in projecting

average annual project costs, allows us to easily calculate the cost of
expanding the RM treatment to cover the entire Oriente and Occidente regions.
 

From this cost function, the economist is able to estimate the costs of a
fully operating regional BVE system. 
With this information, one can quickly

calculate total costs to the region if any one of the alternative treatments
 
were introduced on a large scale. 
Appendix D.2 sumiarizes total regional

costs for the Oriente and the Occidente under six alternative treatments. In
this analysis, only the cost of introducing the RM treatment on a region-wide
 
scale is considered.
 

Within this single treatment, project costs for the Oriente and the
Occidente are examined from three perspectives: total cost of the project to

society; total cost of the project to the donor organization; and total cost
of the project to participating farmers. 
Appendix D.3 summarizes each of

these cost perspectives for the RM treatment by region.
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From the perspective of sponsoring agencies, two cost scenarios are
 
considered. The first scenario includes both development and operating

expenditures. Development costs refer to all project costs related to start
 
up, research and technical assistance for project design and planning. The
 
second scenario includes operating expenditures only.
 

Participating farmers' costs 
are an estimate of the farmers' opportunity

cost of time spent learning new skills from the monitor or through listening
 
to the radio. Increased production costs are not included under this
 
estimate, but instead have been deducted from total incremental benefits.
 

Costs to society are also considered under two scenarios: including and
 
excluding development costs. Costs to society are defined in the same way as
 
sponsoring agency costs, except for the inclusion of farmers' opportunity
 
costs. Opportunity costs of farmers are not included in sponsoring agencies'
 
costs. Appendix D.5 summarizes total project benefits by project year and
 
cost scenario.
 

Conclusions:
 

Tables 5 and 6 summarize the benefit/cost ratios calculated for the
 
Occidente and Oriente regions. An examination of benefits and costs at the
 
prevailing interest rate of 12% show the BVE project to be very beneficial.
 
Benefits exceed costs by a respectable margin for all five cost scenarios in
 
both the Oriente and the Occidente. Benefits to individual farmers are
 
substantial in both regions under all assumptions about interest rates. These
 
benefits are likely to actually be somewhat smaller due to the exclusion of
 
certain direct or opportunity costs because of insufficient data. Yet, even
 
after these costs have been taken into consideration, benefits are likely to
 
remain very positive for farmers. Though the breakdown of costs as sunmarized
 
in the cost section suggests that the burden on individual farmers is
 
relatively higk in BVE, the benefits seem to more than compensate for the
 
increased costs.
 

It is noteworthy that BVE, according to the benefit/cost ratios given in
 
Tables 5 and 6, was far more successful in the Oriente region than in the
 
Occidente region. In the Oriente, benefits exceed costs for all five cost
 
scenarios and under each of the four alternative assumptions about interest
 
rates. In the Occidente, on the other hand, costs to society outweigh
 
benefits at the assumed interest rate of 20%. Costs were considerably higher

in the Occidente than in the Oriente. The difference in costs can be linked
 
to the higher cost of using a monitor in the Occidente due the larger populace

and the greater difficulty in access due to the mountainous terrain of this
 
region. In addition, there were two language versions, Spanish and Quiche',
 
for the same program in the Occidente. The expense involved in translating

the materials from Spanish to Quiche' have also contributed to higher costs in
 
this region. 
Though the per manzana benefits are higher in the Occidente,
 
total manzanas in this region are fewer with ov.rall impact of lower total
 
incremental benefits for the region. The difference in results between the
 
two regions leads to-two observations: (a) There may be a minimum size
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Table 5: Benefit-Cost Ratios for the Basic Village Education Prolect
 
Oriente Region
 

Discount Net Present Values 
 B-C
 
Sponsoring Agencies Rates 
 Cost Benefit Ratio
 

Dev. + Operating 	 12% 10,958,238 55,399,943 5.06
 
Costs 	 15% 9,917,727 46,145,047 4.65
 

20% 8,556,156 34,643,816 4.05
 
25% 7,531,275 26,560,520 3.53
 

Operating Costs 	 12% 9,656,124 55,399,943 5.74
 
15% 8,739,252 46,145,047 5.28
 
20% 7,539,469 34,643,816 4.59
 
25% 6,636,371 26,560,520 4.00
 

Participating Farmers
 

Opportunity + 
 12% 4,442,349 	 55,399,943 12.47
 
Direct Costs1 / 	 15% 4,020,537 46,145,047 11.48
 

20% 3,478,571 34,643,816 9.99
 
25% 3,053,096 26,560,520 8.70
 

Social Perspective
 

Dev. + Operating 	 12% 15,395,266 55,399,943 3.60
 
.Costs 	 15% 13,933,449 46,145,047 3.31
 

20% 12,020,573 34,643,816 2.88
 
25% 10,580,715 26,560,520 2.51
 

Operating Costs 	 12% 14,098,473 55,399,943 3.93
 
15% 12,759,789 46,145,047 3.62
 
20% 11,008,041 34,643,816 3.15
 
25% 9,689,467 26,560,520 2.74
 

1/ Direct costs refer to the cost to farmers of replacing radio batteries.
 
Other direct costs, i.e., the costs of adopting the new techniques, seeds,
 
increased levels of fertilizers, have been deducted from the benefits under
 
all perspectives. 
This is appropriate for the sponsoring agency perspectives,

but, according to our methodology, understates benefits to the farmers and
 
society as well as the costs.
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Table 6: Benefit-Cost Ratio for the Basic Village Education Project
 
Occidente Region
 

Sponsoring Agencies 


Dev. + Operating 
Costs 


Operating Costs 


Participating Farmers
 

Opportunity + 

Direct Costs 


Social Perspective
 

Dev. + Operating 


Operating'Costs 


Discount 

Rates 


12% 

15% 

20% 

25% 


12% 

15% 

20% 

25% 


12% 

15% 

20% 

25% 


12% 

15% 

20% 

25% 


12% 

15% 

20% 

25% 


Net Present Values B-C 
Cost Benefit Ratio 

30,654,868 40,866,694 1.33 
27,744,116 34,039,123 1.23 
23,Q35,219 25,554,494 1.07 
21,068,192 19,591,440 0.93 

29,796,989 40,866,694 1.37 
26,967,695 34,139,123 1.26 
23,265,390 25,554,494 1.10 
20,478,597 19,591,440 0.96 

5,403,971 40,866,694 7.56 
4,890,841 34,039,123 6.96 
4,219,403 25,554,494 6.06 
3,713,991 19,591,440 5.28 

36,058,839 40,866,694 1.13 
32,634,967 34,039,123 1.04 
28,154,622 25,554,494 0.91 
24,782,183 19,591,440 0.79 

35,200,961 40,866,694 1.16 
31,858,546 34,039,123 1.07 
27,484,793 25,554,494 0.93 
24,192,588 19,591,440 0.81 
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required to achieve economic viability in a project of this kind. (b) Project
 
success is dependent on external as well as internal factors. No doubt, the
 
differences in culture, geographic terrain and language contributed heavily to
 
differences in the economic results of BVE in the two regions.
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IV. Conclusions:
 

Introduction
 

Table 7 summnarizes the benefit/cost ratios obtained for the four NFE projects
examined in this paper. The benefit/cost ratios given in Table 7 assume a 12%
discount rate, and for the sponsoring agency and social perspectives, assume
the "operating costs only" scenario. 
In all but two cases, the summary

benefit/cost ratios were positive. 
A discussion of possible reasons 
for the
relatively low benefit/cost ratios found under sponsoring agency and social

perspective for the Tototo Rural Development Project can be found in Section
 
III.C.
 

It is interesting to note that all cost/benefit ratios are positive under
the individual participants' perspective. 
The benefits of NFE programs which

include an income generation component were found to be quite high for the
individuals participating in them. 
This remined true even when the

individual participants contributed substantial amounts of personal time and
 resources. 
 From this limited examination of economic costs and benefits of
NFE programs, NFE projects do appear to contribute positively to economic
development insofar as 
they increase the income earnings of the target groups

they serve.
 

Common Factors
 

From the four analyses completed in this paper, several factors emerge as
 
contributing to the NFE projects' success.
 

The combination of skills training with essential additional investment
in physical inputs emerged as 
a key factor in project success. The most
favorable benefit/cost ratios were found under the three projects where credit
 was provided by the project itself or was 
readily available to project

participants. In the Tototo Rural Development Project, loans were generally
not available to the women's groups as they had no history of borrowing money

and would not be able to absorb the minimum loans available through

traditional credit institutions. 
 The lack of credit and ultimate inability to
obtain needed physical inputs was identified as a key constraint by both
participants and Tototo staff. 
It would seem that the success of NFE projects

with income generating components could be enhanced if credit were provided

together with skills training by the project.
 

The benefit/cost ratios were not much lower for the two out of three
 cases where credit was available, but not through the project perse. 
While it
is not obvious that all sponsoring agencies involved in NFE should also become

involved in giving loans to participants, it does seem clear that in many
instances the sponsoring agency will be the only source of credit for the
marginal population they aim to serve. 
 In most cases, the participants in NFE
projects are the people who do not have access to regular financial

institutions, either because they have no credit history or because there 
are
few financial institutions in rural, remote areas. 
 In the BVE project, which
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Table 7: Comparison of Benefit/Cost Ratios Among Selected
 
NFE Projects
 

Project 
 Sponsoring Agency 
 Individuals 
 Society
 

I. Microenterpries
 

8.08 

3 . 9 7 a/ 3.20 

II. Upland Rice Project
 

10.56 

2 .37b/ 
 2.48
 

III. Tototo Rural Development
 

0.58 
 1.14 
 0.34
 

IV. Basic Village 9ducation
 

(A) Oriente:
 

5.74 
 12.47 
 3.93
 

(B) Occidente:
 

1.37 
 7.56 
 1.16
 

a/ Scenario for Assisted Businesses including Interest plus

Loans minus defaulted loans. 

b/ Scenario for Farmers assuming they pay 50% interest on their loans. 

Note: A 12% discount rate is assumed for each perspective. For the sponsorin
agency and social perspective, operating costs have been considered
 
without development costs.
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did not give credit through the project, there were loans available at

concessional rates to peasant farmers under other Ministry of Agriculture

programs. 
 In the Upland Rice project, farmers were probably able to get

short-term loans at interest rates many times higher than the market rate.
The lesson that seems to emerge for NFE project planners is that credit with
skills training is essential. 
 If there are no viable existing sources of

credit in the project area, the project itself should provide for these

loans. 
 The results of the Microenterprise Project show that a project with a

small loan component can be quite successful. In fact, the highest

benefit/cost ratio under this project was 
from the sponsoring a'gency's

perspective. If incentives to pay back the loans are high, such a project

could be very beneficial from a sponsoring agency perspective.
 

The development of clear and shared project objectives is another factor
that seemed to contribute positively to the economic success 
of the NFE

projects examined in this study. 
The idea of shared project objectives points

to the need for those who design/plan NFE projects to work closely with those

who are 
intended to benefit from the project to identify the participants

needs. 
At the outset of the Tototo Rural Development project, it 
was not

clear that the World Education designers and the project participants had the
 
same priorities. 
Though both groups were generally interested in raising

incomes for the women's groups, the planners placed a higher priority on first

establishing a participatory process for group decision making. 
The women's

immediate priority was, however, to begin earning money through the new group

activity. 
Clearly, the sponsoring agency should ultimately be responsible for

pursuing the broader goals of society, but not at the sacrifice of the

participants' needs. If the participants 
see that the project is genuinely

serving their interests, there will be more incentive for them to take an

active role in the project. Ultimately, this will be essential for the
 
project's success.
 

A final observation somewhat related to the notion of shared objectives

is that the bottom-up approach used in three of the four projects enhanced

participant involvement. 
 For NFE projects to be successful, they must

accomplish more than accurate identification of participants' needs and

goals. 
 They must go further to involve the participants in decisions

pertaining first to the project and ultimately to their own future. 
The

Tototo Rural Development and Upland Rice projects are two examples of NFE

projects that have succeeded in mobilizing this level of participation. A
tangential point regarding the Tototo project is that involving participants

in the project may take a long time, making the economic benefits appear

smaller in the early years of the project. If one can assume a less modest
timeframe for benefits than the five years used in this analysis, the economic
 
returns are likely to be quite positive over time.
 

Minimum Data Needs
 

In general, it is very difficult to separate the effect of investment in
education from other factors which contribute to an individual's increase in

income. 
 In this respect, the evaluation on NFE projects is not very different
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from the evaluation of formal education projects. Therefore, in some
 
respects, the minimum data needs for economic analysis of NFE projects will
 
parallel those of formal education.
 

To isolate the effect of training from the accompanying injection of
 
physical inputs, projects need to identify and monitor good control groups.

In three out of the four projects we examined, there was, in fact, an attempt
 
to survey a control group. In all cases, the control groups were not chosen
 
carefully enough or evaluated extensively enough to render the resulting data
 
useful in our analysis. The types of problems encountered with control groups
 
in this study illustrate 
some common problems with the identification and
 
evaluation of control groups for NFE projects.
 

One problem is identifying which characteristics are important in both
 
assisted and nonassisted groups and then setting up a control group that will
 
allow for holding these characteristics constant. In the Microenterprise
 
project, a control group of several entrepreneurs was set up and carefully
 
surveyed. But the average level of education was considerably lower among

control group members than project participants. In this project, then, it
 
became impossible to determine what portion of the benefits were linked to the
 
training and credit offered through the project and what portion was linked to
 
some earlier investment in human capital.
 

The control groups surveyed in the Basic Village Education project
 
suggest another problem. In this project, the control groups were carefully
 
chosen but were not monitored long enough for the results of the observation
 
to be valid. The results of the control versus 
assisted groups' experiences
 
were finally supplemented with theoretical papers and other best guess
 
observations in order to determine project benefits.
 

Finally, 
the control groups surveyed under the Tototo Rural Development
 
project illustrate the problem of deciding before the project begins what
 
types of questions and evaluator will want to answer in the future. 
 In the
 
Tototo project, the control group was surveyed in a way that allowed
 
evaluation of behavioral changes, but not of changes in income earnings.
 

A second data problem that emerged in this study is the need for more
 
participant-related data. Few economic benefit/cost analyses attempt to
 
quantify the economic costs of NFE programs to the participants. Most
 
evaluations of education programs focus only on sponsoring agency
 
perspective. 
Because the success of NFE programs ultimately rests on those
 
the project attempts to serve, the collection of participant-related data is
 
essential. 
 In this study with sparse data on the participants' direct and
 
opportunity costs, it was 
found that the costs to the individuals are
 
substantial. 
With more complete data participants' project-related costs, the
 
economic returns on projects may begin to look less favorable. To accurately
 
evaluate the economic viability of NFE projects in the future, data on
 
participant costs are essential.
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A final minimum data requirement is the need for more specific
classifications of project costs and benefits. 
 In the four cases we studied,
benefits were defined as 
the net 
increased income after subtracting additional
 
costs 
incurred in the new production process which was adopted as a result of
the NFE training. 
 The costs are simply the costs incurred by the sponsoring

agency for the training. These definitions of costs and benefits are

appropriate from the sponsoring agency perspective, but are not so from the

pnrticipants' perspective. 
For example, to the farmers in the Philippines

that adopted the new variety of upland rice, the costs were not only the

opportunity cost of time spent in training, but also the additional costs of

purchasing C-22 seeds, fertilizer and paying interest on money borrowed to buy
these inputs. 
The benefit to the farmers would then be the gross incremental

income from the increased sale of rice before deducting the additional

production costs. 
 Though the benefit and cost components are similar for both
participants and sponsoring agencies, how the components are 
calculated will

have an impact on the resulting benefit/cost ratios.
 

In the future, NFE project evaluation could be greatly strengthened by
the addition of economic analysis. 
 Past efforts to analyze NFE projects have
been problematic because of inaccurate and incomplete cost and benefit data.
In the future, economic analyses of NFE projects could be greatly improved if
the effort were made to build mechanisms into project designs for collection

of cost and benefit data. 
This effort must become an integral part of the

project development process, and finally of project implementation.
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Appendix A. 1 

Average Mothly PP-fonmanxe 

Total Investment 


Value Macine/EBuip. 


Sales (Gross) 

Raw Material 


Aggregate Value 
(Sales - Raw Mat.) 


Salaries 


FM 

Gross Profits
 
(Ag. Value-Salaries) 


First Contact 

172,703 


86,995 


53,204 


19,633 


33,571 


9,785 


76.5 

23,785 

Source: Data provided by Acion Internatinal 

of Microenterprise (1981-82) 

No 


221,334 


123,561 


68,196 


25,231 


42,965 


15,611 


137.3 

27,353 

Total Average for N = 32 

First Contact Now 

5,397 6,917 

2,719 3,861 

1,663 2,131 

614 788 

1,049 1,343 

306 488 

2.4 4.3 

743 855 



Appendix A.2
 

Benefit Streams of Microenterprise Project
 

Gross Profits Marginal Salaries 
Increased (a) Increased (b)
 

1980-81
 
1981-82 84,672 
 28,728

1982-83 208,320 
 70,680

1983-84 331,968 
 112,632

1984-85 331,968 
 112,632

1985-86 331,968 
 112,632

1986-87 331,968 
 112,632

1987-88 247,296 
 83,904

1988-89 123,648 
 41,952
 

NFV 

@ 12% 2,207,288 
 409,615

@ 15% 1,081,180 
 366,829

@ 20% 909,789 
 308,678

@ 25% 775,413 
 263,087
 

Notes: (a) From Apenx A.1, the average increased gross profit is RD$
(855-743) - 7heRD$112 per month per assisted business owner. 
inreawsed gross profit stream can be constructed by the produict of10$112 per =nth per assisted business * 12 onths per year * 
ac==m12ated number of assisted businesses at any year. Assuming thatthe effect of the loan and training will have similar iupact on the
Microenterprise for L period of up to five years after theinterentcm. Mie benefit table can be constructed as the following. 

# of Ne Assisted Awull. # of Inreased Gross 
Business Assisted Bsiness Profit
 

1981-82 63 63 
 84,672

1982-83 92 
 155 208,320

1983-84 92 
 247 331,968

1984-85 
 247 331,968

1985-86 
 247 331,968

1986-87 
 247 331,968

1987-88 
 184 247,296

1988-89 
 92 123,648
 

7he number of now assisted business is obtained from-Otero and Blayney
(1984, p. 9, Table 4).
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(b) The benefit of additional employment to society takes into account ofthe opportunity cost of individuals. It was estimated by U.S. CountryTeam for Doninican Republic that the average unemployment rate 	between1982-84 ranged from 22% to 25%. Since the employees of microenterpriseproject is relatively young and inexperienced (Ashe, 1983, p. 67), thehigh 	estimation of 25%unemployed is used 	for the calculation of theexpected opportunity cost. Mhe minimum wage rate 	was estimated atDR$125 per month (Ibid., p. 64). Thus 	the expected opportunity costper individual per month is DR$125* (1-25%) or DR$94.. The marginalbenefit of joining the microenterprises is DR$114 (Appencix A.1) ­DR$94 or DR$20. Since the average increase in employment is 1.9 personper assisted business. Therefore the additional impact is the marginalincrease over the expected opportunity cost. This 	equals to 1.9persons * DR$20 per person month * 12 months * accumulated number ofassisted business at any year. Such benefit streams are as follows: 

* of 	New Assisted Accumul. # of Marginal WageBusiness Assisted Business Increase 
1981-82 
 63 
 63 
 28,728
1982-83 
 92 
 155 
 70,680
1983-84 
 92 
 247 
 112,632
1984-85 
 247 
 112,632
1985-86 
 247 
 112,632
1986-87 
 247 
 112,632
1987-88 
 184 
 83,904
1988-89 
 92 
 41,952
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Cost Streams of Microenterprise Project (a) 

Sponsoring Agencies Assisted Business 

Unreovered loan Interest Default
Development 
P ent Loans (a) Amount Paid (b) loans (c) 

1980-81 28,882 1,4611981-82 32,542 39,144 
 29,787 119,146 14,298 (29,787)
1982-83 35,815 
 82,827 43,814 
 175,256 21,031
1983-84 (43,814)
73,233 36,480 
 145,920 
 17,510 (36,480)
 

@ 12% 86,489 154,566 87,490 349,956 
 41,995 (87,490)
@ 15% 84,261 146,280 
 83,018 332,069 39,849
@ 20% (83,018)
80,872 133,980 76,360 
 305,438 36,653 
 (76,360)
@25% 77,837 123,281 70,548 282,192 33,863 (70,548)
 
Notes: (a) The cost data are obtained from Otero and Blayney (1984, p. 25,Table 6). The figures in Table 6 of Otero and] Blayney are the totalcots for both the microenterprise and] solidarity cmpnets-ACording to the estimation of Ashe (1983, p. 73), the costs ofa1k,:inistering the loans and providing managmet and] trainingare more than twioe t e-of the solidarity'grm Therefore, a factor of 0.7 is used to calculate thecst of adcoratig xwtexprise project. It is also assumed thataeffort is required of the dwelepcnt effort provided byActio AI2BZ.
 

(b) Itwas reported that late payments totalled 42 percnt of theloan amout (Ashe, 1983, p. 73), and it was estimated by Blayney(comveruatia, March 13, 1985) that 20 to 30 percent of the loanPortfolio were never paid back. 2us a factor of 0.25 is used tocalculate the cat of unrecoverable loans. Te loan a mts ttoM$19,146 in 1981-82, FD$175,256 in 1982-83, and 1O$145,920 in1983-84 (Otero and Blayney, 1983, p. 9, Table 4). 
(c) Interest paymnrt is the oortunity cot of usi the loans.Interest rate charged is 12 percent *se,1983, p. 73). 
(d) When loans are defaulted and not paid back, the 16ses are

incuredto the s[punsoring agencies. MeaWhilIe the assistedi swill gain the identical am t as a Yivsult of the default.As such there is a negative ct stream for default loans for the
assisted buiss. 
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Appendix A.4
 

Distribution of Costs Among Participants
 

Sponsoring Agencies 
 Assisted Business Total (a) 

Cost Development a aRecurrent bLoans be e 
Peoverable 
Unrecoverable C (c)

Interest Paid (d) d 

Total 
 a+b+c-d e-c+d a+b+e 

NDtes: Fz a social perspective, im erable loans are sinly treated as
cash transfers in which the loss of -mrecxuvrableloans of the 

default is the an of the ners of the assisted 
business dealigthe loan. 



APPENDIX B:
 

THE UPLAND RICE PROJECT
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APPendix B.I 

Benefit Streams of Upland Rice Project (a) 

Total Average Plot TotalCumulative Increased Holding Inc. ValueAdCpters (a) Yield Per Fanrer Price Production
(Cavans/ha.) (ha.) (P/cavan) (P)Year (i) (2) (3) (4) (1-2-3-4) 

1975
 
1976 13 
 21.1 
 0.89 
 55 13,427
1977 205 
 21.1 
 0.89 
 55 211,733
1978 425 
 30.3 
 0.54 
 55 382,462
1979 696 
 18.8 
 0.54 
 65 459,276
1980 657 
 18.8 
 0.54 
 70 466,890
1981 657 
 18.8 
 0.54 
 70 466,890
1982 644 
 18.8 
 0.54 
 70 457,652
1983 452 
 18.8 
 0.54 
 70 321,209
1984 232 
 18.8 
 0.54 
 70 164,868
1985 59 
 18.8 
 0.54 
 70 41,928
 

@12% 
@ 15% 


1,656,058
@ 20% 

1,454,103
@25% 
1,186,189


982,071
 

Notes: (a) The data fran this appendix is frm Peed (1984, Mible 3). 

(b) It is assumed that the effect of training will last five yearsafter they first learned to adpt the C-22 variety. Since the totalnumber of new adcptrs was 13 in 1976, the number of cumulativeadcptors will be decreased by the particular amount every year after1981 except the last two years. In both 1979 and 1980, same adoptorsleft the program (Reed, cp. cit., Table 3). So we simply use thenumber of new adptors in 1980 as the number of adcptors left in the program in 1985. 
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Appendix B.2 

Increased 	Production Cost Streams of Upland Rioe Project (a) 

Average Total Interest Interest Interest InterestIncreased Increased Rate on on Incr. on Incr. 
 on Incr.
Production Production Agricul. I'roduct. Prd. Cost Prd. CostCost Cost(a) Loan (b) Cost 
 @ 50% (c) @ 100%
(P/ha.) (P) 
 (P) (P) 
 (P)
 

Year 

1975

1976 	 225 
 2,603 0.12 
 156 651 
 1,302
283 51c633 0.12
1977 	 3,098 12,908 25,817
341 78,260 0.12
1978 	

4,696 19,565 39,130
1979 	 400 150,336 0.14 10,524 37,584 75,168
459 162,844
1980 	 0.14 11,399 40,711 81,422
1981 
 459 162,844 0.14 
 11,399 40,711 
 81,422
1982 	 459 
 159,622 0.14 
 11,174 39,905 79,811
1983 	 459 
 112,033 

1984 	

0.14 7,842 28,008 56,016
459 57,504 

1985 	

0.14 4,025 14,376 28,752
459 14,624 0.14 
 1,024 3,656 
 7,312
 

NPV 

@ 12% 
 512,533 
 34,885 128,133 256,266
@ 15% 
 446,674 
 30,340 111,669 223,337
@ 20% 
 359,904 
 24,360 89,976 
 179,952
@ 25% 
 294,383 
 19,855 
 73,596 147,192
 
Notes: (a) The cost data fron this appedix is from Reed (1984, Table 3). 

(b) Total increased production cost is the average increasedproduction cst per hectare tines the total mulative 	adoptors of the
 
year and the plot holding per adcptor. 
(c) The interest rates used here are the rates charged by Rural Banksin Cavite Province at Philippines (Re's correspondenoe to Srinivasanof Creative Associates, 1984). 
 Interest calculated in the next columnassUmes that it 

a 	
takes about half a year from the beginning of securingloan for the additional production ost of gre rg C-22 variety toselling all the crp after harvest. Thus interest pMyment equalsadditional production cost times the interest rate and 0.5 for half a year of the loan period. 

(d) Assuming interest rate is 50% a year, the interest is calculatedby Multiplying the additional production ost by the interest rate(.5) and the time period (.5). 



Appendix B.3
 

Training and Shared Administrative Cost Streams of the Upland Rice Project (a) 

Training Cost 
per Adoptor 


(P) 
(1) 


Year 

1975 

1976 
 72 

1977 
 84 

1978 
 96 

1979 
 108 

1980 
 120 


NPV 

@ 12%

@ 15% 

@ 20% 

@ 25% 

Notes: Training cst data is 

Total New
Adoptors per 
Year 


(2) 


13 

192 

220 

348 

59 


Total Training 
Cost 

(P) 

(1 - 2) 

936 

16,128 

21,120 

37,584 

7,080 


56,628

51,905 

45,173 

39,599 


aIinistrative cost of the People's School for the Upland RiceProject is from Table 2 of the sme docment. 

from 1able 3 of Reed (1984), 

Shared Administrative
 
Cost of People's
 

Sdool
 
(P)
 

12,100
 
15,200
 
24,200
 
22,700
 
33,400
 
30,400 

99,597

92,652
 
83,033
 
75,013
 

while the shared 

6k 
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Appendix B.4
 

Summary of Cost Streams of Upland 
Rice Project (a) 

Ttal 
 Increased Payment of IncreasedIncreased Production Cost TotalProduction Agri. Loan @50% @100% Mmaidnngcost Rate Rate Rate Cost 
(P) (P) (P) 
 (P) (P)
 

NPV
 

@ 12% 512,533 
 34,885 128,133 256,266 56,628
@15% 446,674 30,340 111,669 223,337 51,905
@ 20% 359,904 24,360 
 89,976 179,952 45,173
@25% 294,383 19,855 73,596 147,192 39,599 

Notes: These data are suimarized from Appendix B.2 and B.3. 



APPENDIX C: 

TOTOTO RURAL DEVELOPMENT PROGRAM 
Kenya
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Annex C.I
TOTOTO RURAL DEVELOPMENT PROGRAM
ASSUMED NUMBER OF GROUPS AND MEMBERS BY PROJECT YEAR
 

Project Year 
 Number of Groups 
 Number of Members
 
1978 


61979 163
6
1980 163

6
1981 163

6
1982 230


10
1983 353

19
1984 664

26 
 8001985 
26
1986 
 80026
1987 
 80026
1988 80026 
 800
 

Data for years 1978 
- 1981 Laken from 1981 Final Report of Tototo Rural
Womens Development Project. 
Data for 1982 
- 1983 are calculated from
total number of groups and recorded number of members given in 1983 End
of Year Proress Report prepared by Tototo.
following are Data for 1984 and the years
taken from unpublished World Education document, "Training
in Income Generation for Rural Women's Groups 
- Coast Province, Kenya"
April 15, 1984.
 



Appendix C.2
 
TOTOTO RURAL DEVELOPMENT, 10TAL COSTS BY PEOJECT YEAR
COST ITEMS:
DEEL N OS: (Current WS)1973 
 1979 
 1960
DEV£LOP/'N TCOSTS:!9 1981 1982 1983 1985
1994 
 196 
 1997 
 1988
 

181 
 8
(Vorld Ed) 
97! 


Travel 

52,735
Tarel 53,645 
 13,032
n 6,000
t 36,746 
 18,663
Other irect Costs 0
12,960 0
2,250 2 

0 0 0
7,250 
 .2,300
1,575 
 553
1,342 3,384
6,220 1,719 0
4,175 0 0 
 0
S D T T L6 
 7, 45 3, 95 16, 07 
 7,95 46,350 
 24,5 700000
 

OPERATING COSTS:
 
(Tototoj
Salre/eft 


13,450
Salaries/Benefits 13,450 
 0 9,22? 19,363 
 19,363 
 0 
 0
Supples/Eqripaent 
0 0 0


Comunication 1,050 1,050
Local iorkshops 2,2QO 1,200 0 0 3,745 9,493
0 0 0 0400 42 00 400 0 5720 0 00 0

Business meetings 

905 0 0

1,2000 339 


, 82 0

Audit/Finance Charge 0 0 0 0 0 6 0 0 

0 0 0 
4 6 491 0 00 0 0 0 00 341 0 00Tototo Grants 
 0
0 0 09
,50
Private Contrib. 0 299 


Part. Opp. Costs 0 0 0 
647 0 0 0 0
 

0 

1,467 1,467 0 11,163 11,163
Groups Operating Costs 1,467 2,070 3,177 5,96 0 0 0
0 0 0 7,200 7,200 0 0
0 0 7,200 7,20
0,0 


SUBTOTAL: 0
STOTALOS: 

11,567 17,567 0 6058 6,058 6,058 6,058 6,058
4,167 11,299 41,678 
 50,493 13,258 
 13,258 13,258 13,258 
 13,250
to Society (W/dev.costs): 

96,512
To Society top.costs only): 91,422 21,074 19,194 
 90,028
(wIdev.costs): 1I,567 75,050 13,259
ToTo DonorsDonors (op.costs onlyJ: 17,567 13,258 13,258
4,167 13,258
To Dnorsividu 85,045 09053 11,299 41,679 50,495 13j258 13,259


ll: 19,107 50,493
costa 
 17,124 13,259 19,157 13,258 13,2"58
17,100 75,399 57,264 13,25 13,258
To Individuals: 16,100 3
1,200 9,22? 0 0

1,467 27,049 32,707 0 0
1,467 0 0
1,467 2,070 3,177 0 0 0
5,976 13,258 13,258 0


13,25 
 13,258 
 13,259
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Cost data given in Annex C.2 are taken directly or calculated from the 
following sources: 

(a) Data for both WEI and Tototo Home Industries' 1978 - 1981 costs are 
calculated from budgets given in AID project contracts and PIO/Ts. 
funding was for a project split between the Philippines and Kenya. 
50% of the budget has been assumed for the Kenya portion in all 
documents. The first contract with AID was to have terminated 

AID 
Hence, 

September 13, 1979. 
 For a variety of reasons, the project completion date
 
was extended to May 31, 1981 though additional funding during the two
 
extra years was minimal.
 

(b) After May 1981, the funding of World Education and indirectly Tototo's
 
funding was picked up by another AID office under a matching fund
 
arrangement which was terminated in 1983. 
 World Education's costs during

these years are taken from World Education's financial status reports and
 
income statements.
 

(c) Tototo's costs in 1982 and 1983 are 
12 month estimates derived from 9
 
months of 1982 cost data and 11 months of 1983 data. This data was
 
provided by World Education. Information regarding private contributions
 
was given as 
a 1982 - 1983 total. For purposes of this analysis, total
 
private contributions were divided equally between 1982 and 1983.
 

(d) Assumptions for participants opportunity costs are as follows:
 

- each participant meets 4 days per month or 48 days per year;
 

- participants actually spend .25 of a day in each meeting or a total
 
of 12 full days per year (48 X .25 = 12);
 

-
ruraf wage rate is Ksh 20/day (Source: East Africa, Agriculture
 
projects, World Bank, 1985);
 

- assume there is only an opportunity cost during planting and
 
harvesting of crops, or generously during 50% of the year (i.e., actual
 
opportunity cost is assumed to be half the rural wage rate, Ksh 10).
 

- per member opportunity cost is calculated by number of days (12)
 
times assumed wage rate, (Ksh 10), or Ksh 120 per member per year or
 
US$9.00 per member per year. (Ksh 13.312 = US$1.00, source: IBRD,
 
1983 exchange rate.)
 

- total opportunity costs 
are per member costs times number of members
 
per project year as given in Annex C.l.
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Annex C.4

TOTOTO RURAL DEVELOPMENT PROGRAM
TOTAL BENEFITS ASSUMED PER PROJECT YEAR
 

Project Year 


1978 

1979 

1980 

1981 

1982 


I98 

1984 

1985 

1986 

1987 

1988 


Scenario I: 

Benefits 


0 

1,630 

3,423 

3,423 

4,093 


6,060 
10,523 

15,304 

16,800 

16,800 

16,800 


(US$)
 

Scenario II: 

Benefits 


0 

3,260 

6,846 

6,846 

8,186 


12,120 

21,046 

30,608 

33,600 

33,600 

33,600 


Scenario III:
 
Benefits
 

0
 
6,520
 

13,692
 
13,692
 
16,372
 

24,240
 
42,092
 
61,216
 
67,200
 
67,200
 
67,200
 

Calculated from total number of members by project year given in
Annex C.l. 
 Scenario I assumes per member benefits are 0 in year 1,
US$10.00 in year 2 and $21.00 in year 3 and thereafter. 
Each woman
is assumed to spend 1.5 days per month engaged in the small

enterprise of their respective groups.
 

Scenario II assumes per member benefits are 0 in year 1, US$20 in
year 2 and US$42 in year 3 and thereafter. 
This is based on a 3
days per member per month assumption. 

Scenario III assumes per member benefits are 0 in year 1, US$.;O inyear 2 and US$84 in year 3 and thereafter. This scenario is basedon a 6 days per member per month assumption. 

http:US$10.00


Appendix C.5 

For Society: For Society: 

TOTOrO RURAL DEVELOPMENT, PRESENt VALUE COSTS AND BENEFITS 
For Donors: For Donor: For Ind iidual 

EAR 

0 
2 
2 
3 
5 
5 

7
7
S13,259 
9 

20 

22.01 

CI 0Ratio: 

15.01 
Cl1Ratio: 

20.01 
C/I Ratio: 

25.01 
Ci Ratio: 

YIeveopment Costs 
COSTS BENEFITS 

6,512 0 
91,422 1,630 
21,074 3,423 
19,194 3,423 
90,02 6 ,9
75,05 6 ,04, 
75,050 6,060 

13,258 15,30413,258 15,00
16,800 

13,258 16,800 
23,259 26,900 

325,529 43,267 

1: 0.13 
305,440 36,332 

2: 0.12 

277,951 27,797 
2 : 0.10 

256,1t 21,755 
2: 0.09 

Operating Costs 
COSTS BENEFITS' 

18,567 0 
17,567 1,630 
4,167 3,423 

11,299 3,423 
4, 74,093 4,093 

50,493 6,060 

13,258 1,523
13,258 15,30413,259 16,900 
13,258 16,900 
13,259 16,800 

227,973 43,167 

1: 0.34 
115,452 36,332 

1: 0.31 

98,964 27,797 
I: 0.28 

86,373 21755 
1: 0.25 

vDDevelopment Costs 
COSTS BENEFITS 

85,045 0 
89,955 1,630 
8,207 3,423
17,107 3,423 
17,24 3423175,399 4,093 
57,264 6,060 

0 10,523
0 15,304
0 16,800 
0 16,800 
0 16,800 

272,396 43,167 

I: 0.16 
259,797 36,332 

1: 0.14 

241,966 27,797 
1: 0.11 

227,013 21,755 
1: 0.10 

Operating Costs 
COSTS BENEFITS 

1,100 0 

16,100 2,630 
1,200 3,423
9,229 3,423 

27,049 4,093 
32,707 6,060 

0 0,523 
0 15,304
0 16,800 
0 16,900 
0 16,800 

74,750 43,167 

1: 0.59 
36,32 36,332 

1: 0.52 

62,880 27,797 
1: 0.44 

57,270 21,755 
1: 0.39 

Participants 
COSTS EnFITS 

,4670 

1,467 3,03? 
1,467 3,032
2,070 3,032 
, 63 0 23,177 4,966 

3,17 6,966 
3,25 6 2,350 
13,258 12,350
13,258 12,350 
13,258 12,350
13,258 12,350 

37,949 39,425 
3 : 1.04 
32;097 33,609 

1 1.05 

24,774 26,263 
1: 1.06 

19,582 20,987 
1: 1.07 
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APPENDIX D:
 

BASIC VILLAGE EDUCATION 
Guatemala
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APPENDIX D.1. 

SU*#JY OF ACMfL~SASIC VILAGE EDEXA77O 
(197S 7, j.sjAW) 

P5J=r CXI 

1975 1976
Dsgn & Platnu ,123,604 4,022 - . . _ *0,323 2,320 242 -Adamuastation 55,94 104,293 74,6 6 55,600 - - 13,429 28,282 "0,44" 54,1 

42P627 ",35 53,0" 43,4"1 - 5,768 10,517 10,640 34,540 40.186De*mztDVv./Pxw. 16,696 34,569 14,571 5,053 - - 4,29 42,975 7,153 3,9"2 
i.zxzLc. 22,224 101,539 68,382 51,659 - 4,280 9,41 35,077 61,2142Ma tndmaan 13,475 49,548 51,427 28,843 - - 598 9,497 56,028 29,710

tiw aimbt.ma 350 23,178 12,212 17,767 - - 146 473 18,073 13,132 
s b123,343 147,98 .36,037 125,7 - 48.068 7,836 27,336 67,417 32,692-Qts - L39,390 209,356 3 ",206 - - - 149 _0 4,610 

916t,467 670,M5 624,677 676,402 - 53,856 321,427 131,644 469,944 551,047 

501--: SUMIM rof- tcrt by year given In Wble n.3, pp. 23-25 of Ka, 8ftvm and 8tum wel.s,aCt-ine~ft ADlYmisat o-ftmam.3 b~matjm Techiques for Aricult-m Dim1qmst A OweStildy of the NZ ftojc. -1978 
-1 PatZwar Kt DI CPx~a O~mt of time isteninm~g to the todi , nmoivin OMZ mesage lzam om icitwoa-d agrzrcuiNtat and Ostjmre , , of radio battris. ~zame P~tim costs zulting frm adpi of owWZPrcices Amu comdu In vat inzwmma1 kanits. 

- rM9-7 
. 

44,42 

36,612 

6,267 

S" 

30,326 

6,653 

8.759 

424 . 

6%,454 

1 7f 

-

5.76 

-

-

. 

-

48 

-

53,056 
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APPENDIX D.1, page 2
 

The following assumptions underlie the sumnary cost data given above in

Appendix D.l:
 

a) Costs in Table 111.2 are given in 1978 quetzales where Q1.00US$1.00. Expenditures in years 1973-1977 were converted by using the US consumer price index for those years. 

b) All loan arrangements, interest payments, taxes and duties are
ignored as they represent a cash transfer and not a cost of resources 
to

society.
 

c) Joint costs that that are not speci
"cally incurred for either region
are assigned 60% to the Oriente and 46,. to the Occidente.
 

d) For the BVE experimental period it was assumed that 20% of thefarmers listen to all programs in the first year, 30% of farmers listenin the second year and 50% in the third year. Based upon the low power
broadcast, it was assumed that programs were available to a maximum of50%of the population during the experimental period.
 
e) Overhead expenses expenses are assumed 
 to be 22% of AID expendituresand 18% of Guatemalan Ministry expenditures. 

f) Monitors in the Oriente region were assumed to have 1,600 contacthour with farmers in forums and 1,000 contact hours with farmers on an
individual basis. 
Monitors in the Occidente region are assumed to have
1,060 contact hours with farmers in forums and 700 contact hours formeetings with farmers on an individual basis. Agronomists in the Orienteregion are assumed to-have 2,500 contact hours with farmers in theOccidente region. This assumption is based upon the project experienceof farmers reached by the agronomist and is hence clearly an average.
 

g) Farmer time is costed at Q .10 per hour. Batteries for radios areassumed to cost Q .01 per hour. 
Hence the total cost to farmers for one
hour of listening to the radio is Q .11. 

'p
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TCTAL AND AVERACZ AWmUJx. 
D(PLEPuNTATION AND OPERATION 

CoS-
or A 

P~ojEC-.7fS M~R 
PMG70NAL BVE ppRcal 

Naqion b2 .. c 

Tmnt d Total$ 
Per famar 
family$hou 

14t.eninq 
hour 

Per 

Tota.1 
Per faruer 

faIl.y 
Per farmer
lJa ninq

hour 
Radio only: d 

Includinq faOr cost 
Without farmer cost 

Radio - Monitor: 

1,015,800 
385,700 

11.08 
4.21 

0.15 
0.06 

$ 

1.011,500 
269,000 

$ 

6.74 
1.79 

$ 

0.13 
0.03 

7nCudIA9 facmer cost 2,315,000
Without !a.ur cost 1,647,800 

Radio - r.tor -Agronost : f 
Lncludinq fanwr met 3,810,9oo
Without f&nwr coat 3,097,400 

Radio - Monitor - Aqrmn st 1I19 

25.26 
17.% 

41.58 
33,80 

0.34 
0.24 

0.56 
0.46 

5,422,200 
4,609,600 

10,104,200 
9,230,600 

36.15 
30.73 

67.36 
61.54 

0.69 
0.58 

. 
1.29 
1.17 

Includinq fazar cot
Without far cost 
rOntoro ly: 

3,064,800 
2,393,800 

33.66 
26.12 

0.46 
0.35 

7,763,200 
6,920,900 

51.75 
".14 

0.99 
0.88 

4 .40 8 
Znc.Ludnq farmer cost 1,696,500
Without fa.nz coat 1,659,400 

raditionalaqrjigtru, extn ionh 

18.51 
18.11 

-
-

4,688,300 
4,618,200 

31.26 
30.79 

Zncludin fa.ar cost 

Without fa mer cost 

3,283,200 

3,22.300 

35.85 

35.16 

-

-

9,643,100 

9,518,100 

64.29 

63.45 

aIncludes all costs incurred for startup,over a lO-Year life research and technical asSatance amortizedof project. Represents the costs whichcountries seeking would be facedto establish a program such by other as OVE (hence referred to inan the text"international,). 
bBased on Guatemalan Oriente: 91,650 farm families andhours of original radio agricultural programing 

annual production of 147.5(including 45 radio forums). 
cBased on Guatemalan Occidente: 150,000 farm families andbourn of annual production of 105radio agricultural programLing (including 36 radio forums). 
dAssues that 50 percent of the tofarmers listen all programs. 
Assumes 370 and 1,000 monitors in Regions I and II, respectively. 
fAssumes 15 and 500 aqronomists in Regions I and I, respectively.
gAssumes only 90 and 250 agronomists in Regions I and I, respectively. 
hAssumes 370 and 1,000 agronomists in Regions I and X, respectively, but no radioand no monitors.
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TOTAL AN 
 AV ACZ ANNUAL COST PROC'=INS 
'OR AN EX3'ANrDID BVE PROCp.A. I r4N A',,,L.L A 

Oriente b Dcc enteC 
Pr farmer 

er farmer 	 Per farmerliatenLnq
d Ttal famiv Per fazier l a.in,"qS 	 hourS .otalSo taa.1l. .our £ 

Radio only.: d $ $
 
Includlnq fa.me. -osr 
 320,800
1	 8.96 0.12
iit-out farmer 	 882,500cost 	 5.38
190,700 	 .1
2.08 
 0.03 
 140.000 
 0.93 0.0
 

Radio - :Mnitor:
 
IncluL ng farer cost 
 2,120,000 
 23.13
Without fazimr cost 	 0.31 5.293.2001.452,000 	 35.19
15.85 	 0.6
0.21 
 4,480,600 
 29.87 


Radio 	 - .Monitor - Agrooami -." 
0.37
 

IncludLng farmer cost 
 3,165,900 
 39.45 
 0.53
Without farmer 	 9,975,oocost 2.902,400 	 66.50 1.27
31.67 
 0.43 
 9.101,600 
 60.68 

•ad-o - . k1rio.r - Acronccjat I.: 

1.16
 

Lncluding farmer cost 
 2,89,800 
 31.53
VizL-hout .azmer cost 	 0.42 7,634.2002,198,800 	 50.89 0.9123.99 
 0.32 
 6,791,900 
 45.28 
 0.87
 
Monitor onv: 

L'cluding farmer cost 1,501,500 16.38
W-t-hout farmer cost 	 - 4,559,3001,464,400 	 30.44
15.98 
 - 4,489,200 29.93 
7ri--o~ A clu& !Xtsns ion: h
 
2ncludlng fauzer 
cost 3,090,200 33.72 
 -WliOut f!rmer 	 9,514,100cost 3,027,300 	 63.4333.03 
 - 9,389,100 
 62.59
 

-xcludes 
all costs to date: 
 start-up, research, technical assistance, etc,
calculated on basis of Government of Guatemala salary and wage scales. 
All sala.n' !evels are
 

Assumes 91,650 farm falUlies, with 147.5 hours of original radio programming (including 45 radio
-orumsJ.
 

c
 

As*efCssrtes.15,3 !--T.1fm~l~s j1with fa-_ 1am05 hours of original radio programming (ncludnq 30 radio 

Assumes that 50 percent of the farmers listen to all programs.
 

Assumes 370 monitors in the Oriente and 1,000 in the Cccidente (based cn Proia-t e..e.ince,.
 
Assumes 185 
 agronousts in the Oriente and 500 in the Occidente (based on 
?ro:ec- experience). 
Assumes reduction to 90 agronomists in the Oriente and 250 in th'e Occidente. 

Assumes 370 agronomists in the Oriente and 1,000 in the Occidente. but 
nn r mi.% and -.-
Onitor.
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STIMATED ANNUAL COSTS FOR AN EXPANDED BVE PROGRAM IN GUATVIALA 
(1978 Quetzelea)
 

Oriente Occidente 

Cost to Society:
I/- w/development-costs 
2/_ w/operating costs 

2,315,000 
2,120,000 

5,422,200 
5,293,200 

Cost to Donors: 
- w/development costa 
- w/operating costs 

1,647,800 
1,452,000 

4,609,600 
4,480,600 

To Farmers: 668,000 812,600 

Source: Calculated from Table 3 in Annex
 

l/ Includes all costs incurred for startup, research and technical
 
assistance amortized over.a 10-year life of project.
 

2/ Excludes all costs to date: 
:start-up, research, technical assistance. 
All salary levels -are calculated on basis of Government of Guatemala 
salary and wage--scales. Represents cost to society of running the 
project'once development phase has been completed. 

3/ 
 The total costs given in Table D.1 assume 90,000 farms at 3.20 nz. each 
in the Oriente and 150,000 farms at 1.36 mz each in the Occidente 
region. These costs represent average annual costs for each of the ten

project years. Again we encourage the reader to consult the Klees and
 
Wells study if they are interested in the detailed description of how
 
total costs by region and treatment are derived from the cost function
 
introduced in this section.
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*BVE System Net Agricultural Benefit ProJections 
(Quetzales/mz.) 

ProJect Year 
 Oriente Occidente
 

0 0 0 
1 4.00 4.17 
2 6.60 6.86 
3 10.86 11.30
 
4 
 17.88 18.62
 
5 
 29.48 30.68
 
6 48.56 50.57 
7 80.00 83.33
 
8 
 80.00 83.33
 
9 80.00 83.33
 

10 
 80.00 83.33
 

Percent change in benefits from one project year to the next may deviate
 
slightly from the assumed 65%-annual increase due to number of decimal
 
places used in the original calculations. 

The following assumptions were made in calculating potential benefits: 

(1) In a normal year, it was assumed that the net gain in productivity
for the Oriente region would be Q165/mz and the net gain for the
 
Occidente region would be-Q175. 

(2) In drought years, there would be a net loss of -Q20/mz in the Oriente 
region and -Q50/z in the Occidente region.
 

(3) For semi-drought years, net gains would be positive but substantially
lover normal the forin a year with net gain the Oriente at Q20/mz 
and for the Occidente at Q50/mz. 

(4) A seven-year cycle of seriousone drought year, one semi-drought year
and 5 normal years is assumed. 

(5) Averaging these net gain assumptions together over the seven-year
cycle, one can assume the average maximum benefit in any given year
to be Q120/mz in the Oriente and Q125/mz in the Oddicente.
 

( 
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(6) Though Klees and Wells contemplate three alternative scenarios
 
regarding the number of farmers reached, we examine only the mid
scenario which assumes that 2/3 of the farmers in the region adoptall of BYE recommendations or that all of the farmers adopt 2/3 of
the practices. The maximum benefit for the Oriente is, then, 2/3 of
Q120/mz or Q80/mz and for the Occidente is 2/3 of Q125/mz or
 
Q83.33/mz.
 

(7) It is assumed that. it takes seven years of BVK operation to achieve
the maximum practical impact, and that there are no benefits in the 
first year of the project.
 

(8) The benefits in year 1 are assumed to be 5% of the maxi-1m and are 
assumed to grow by approxizm-tely 65% over the first seven years and
 
to remain constant thereafter.
 



SUMMARY OF TOTAL BYE PROJECT COSTS 
AND BENEFITS BY PROJECT YEAR 

O DNT...........----------


FOR SOCIETY: FOR SOCIETY: 
I DEVELOPMENT COSTS V/OPERATING COSTS FOR INDIVIDUALS: 

YEAR COSTS BENEFITS COSTS BENEFITS COSTS BENEFITS 

0 5,422,200 0 5,23.,200 0 812,600 0 
! 5,422,200 850,680 5,293,200 850,680 912,600 850,680
2 5,422,200 1,399,440 5,23.200 1,399,440 912,600 1,39,440 
3 5,422,200 2,305,200 5,293,200 2,305,200 812,600 2,305,200
4 5,422,200 3,798,480 5,253,200 3,798,480 912,600 3,78,480 
5 5,422,200 6,258,720 5,23,200 6,258,720 812,600 6,258,720
6 5,422,200 10,316,280 5,253,200 10,316,280 812,600 10,316,280
7 5,422,200 16,59,320 5,293,200 16,W95,320 812,6l0 16,59,320
8 5,422,200 16,999,320 5,293,200 16,95,320 812,600 16,995,320 
9 5,422,200 16,95,320 5,293,200 16,995,320 812,600 16,999,320 
10 5,422,200 16,9,320 5,253,20 16,955,320 612,600 16,9 ,320 

12.01 36,058,839 40,866,694 35,200,%1 40,866,694 5,403,971 40,866,694
C/B Ratio: 1: 1.13 1: 1.16 1: 7.56 

15.01 32,634,967 34,035,123 31,85,546 34,039,123 4,850,851 34,039,123

C/B Ratio: 1: 1.04 1: 1.07 1: 6.96 

20.01 28,154,622 25,554,494 27,484,793 25,554,494 4,219,403 25,554,494

C/B Ratio: 1: 0.91 1: 0.93 
 1: 6.06 

25.01 24,782,183 19,591,440 24,192,588 19,591,440 3,713,951 
 19,591,440

C/B Ratio: 1: 0.79 
 1: 0.81 1: 5.28
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PROJECT FOR DONOR: 
YEAR V/DEYELOPHENT COSTS 


COSTS BENEFITS 

0 4,609,600 0 
1 4,609,600 850,60 
2 4,609,600 1,399,440 

3 4,609,600 2,305,200 
4 4,609,600 3,798,480 
5 4,609,600 6,258,720 
6 4,609,600 10,316,280 
7 4,609,600 16,99",320 
8 4,609,600 16,999,320 
9 4,609,600 16,999,320 
10 4,609,600 16,999,320 

30,654,868 40,86,694 
C/ Ratio: 1: 1.33 

27,744,116 34,039,123 
C/8 Ratio: 1: 1.23 


23,935,219 25,54,494 
C/ Ratio: 1: 1.07 

21,068,192 19,591,440 

C/B Ratio: 1: 0.93 


FOR DONOR:
 
I OPERATIN6 COSTS
 

COSTS BENEFITS 

4,480,600 0 
4,480,600 850,680 
41480,600 1,399,440
 
4,400,600 2,305,200 
4,480,600 3,798,480 
4,480,600 6,258,720 
4,480,600 10,316,280 
4r480,600 16,9,320 
4,480,600 i6,999,320 
4,400,600 16,9r320 
4,480,600 16,999,320 

29,796,989 40,866,694 
1: 1.37 

26,967,695 34,039,123 
1: 1.26
 

23,265,390 25t554,494 
1: 1.10 

20,478,597 19,591,440
 
1: 0.96 

BVE ANNEX
 
Table 5, p.2
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TABLE 6SUt*MRY OF TOTAL BVE PROJECT COSTS

AND BENEFITS BY PROJECT Y-AR 

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

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

TIo SOCI: 
I/KVELW xajCOSTS 

ilSOCIETT: 
ro SP1AIS COSETS 

101 23I2V2tU4WS: 

TEM COSTS KIVrITS COSTS costS KI rTS 

C/o 

0 2,315,W 0 
2,315,0w 1,152,000 

2 2,325,00 IWW,0 
3 2,313,W0 3,127,61N8 
4 2,23,00 5,141,440 
5 2,315,6W 1,40,240 
7 2,31,6W 13,11
7 2,315,00 23,4,00W 
6 2,313,000 23,40,0
1 2,31 ,6W 23,040,60 
0 2,315,60W 23,040,6W 

12.0 3 1 ,3'I,21U 5, 1 ,5431 
Ratio: 2: 3.50 

2,120s,| 
2,1, 2,152,100 
2,120,6w 1,,oowo 
2,120,000 3,27,U0
2|,12,6 5,1,44 
2,12,0W 3,44,240 
2,230,,00 13,915,210 
2,120,6W 2,040,0W 
2,120,6W 23,040,000 
2120,000 23,040,6Ww.5I,Wo 
2.120,6W 23,040,6W 

14,e ,473 ,"J 

1 : 3"53 

",000 0 
1..,00 2,15,O00 
6,000 1,10,31<) 
1,"0w 3,2I7,1.I

1..1,0.0 5,21,440 

",000 ,451,240 
1,00023,915,M 

3,W,000 
14.,6W 23,040,6W 

23,40,6W 
1W1w 23,040,W 

4,442,,1 s 5,3 , 53 

: 12.47 

C/|CRt:€:5. 0 3.31 12t25, 1 3 , 1 3 , 42:4 ,4 ? n7 g 46,M4.,0 4 7 4,020 , 3 7 461 , 45 , 0471: 2.1.2 
 2: i1.4e 
20.01 12,020,573 34,6.43,111 22,406,041 34,643,11C/I Ratio: I: 3,418,57j 34,643,112.11 2: 3.15 
 2: 9.55
 

250 i0,3l,715 2ISesmC/o Itio: 1 2.51 9,15,46.7 26,S".,53n1: 2.74 ,5,% 2,0,2
I.3" 

..................................
4 I ..................... 
PIOJ(I fOR WA.',: fit NW0 :
 

TEO If/KILOWN(I COSTS 
 IIIVPIIATIu COSTS 

COSTS lO 
 TrlS 
 COSTS Kl~rITS
 

0 1,(47,000 4 
 1,452,6W
1 1,647,00 1,132,(W 1,452,000 

0 
1,152,W

2 ,1.47,8H ,,0%,100 1,452,W 00 ,800
3 1647,100 3,127,1.6 1,432,000 3,127,.600
4 I,.47,800 5,149,440 1,452,000 5,141,440
5 2,1.47,100 I,45v,240 1,452,00 1,4",,740
6 1 ,6,147,6IN 13,9n5,290 1.45.1,(0V 13, 905,2no7 1,647,W00 :3,40, W 
 1,452,00 23,040,000

6 1,47,04 23,040,6w 
 1,4-42,03,040, w1 2,647,10 23,04o,0w 1,452,0W 23,040,6W

20 1,147,00 2n,44,600 
 1,452,000 23,140,600
 

10,I5,m3 33,3",943 
 1,6R,124 35,3,943
C/o aille: 1: 5.06 
 1: 5.74
 

1,917,727 46,145,447 
 1,739,252 41,145,047
C/o Ratio: I: 4.6.5 I: 5.21 

,51,1. 34,543,126 7,5"5,41 34,1.43,116C/I Ratio: I: 4.15 1: 4.51 

7,13t,275 3,5.,520 1.,1.371 2, .0,520C/o fitIo: 1: 3.53 2: 4.60 


