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SUMMARY

Recommendatiz.s are made on methods for assess/ing the nutritional
effects of agricultural and rural development projects, mainly in the planning
stage. These are based as far as possible on the limited experience available,
from known effects of completed projects, and from field tests of ex ante
assessment methods. The methods need to be appropriate for eventual wide
application' to project planning, which imposes restrictions on the resources
demanded and time available. The aim is to present the "minimum" methods
that will lead to useful conclusions for project design.

The logic is first to outline the important decisions, relative to nutrition,
on project design. Then the questions that need to be answered to provide
infermation for these decisions are specified; hence the minimum data outputs to
answer these questions. The possible sources of data, and appropriate analysis
methods for field work, are suggested.

The underlying theory is that the major effeet of agricultural and rural
development projects on nutrition is through the income generated for
malnourished households. A major concern is that malnourished households
should participate in the project, hence targetting is an important issue. Then
the question of whether increased income will lead to improved nutrition needs
to be exaumined. Although this is the usual case, when income sources change it
is possible that nutrition does not improve with increased income. Effects on
nutrition through increasing food supply are important for large projects, but are
not emphasized here: they are generally of less significance than direct effects,
and require extensive resources of data and analysis for estimation.

The planning decisions for individual projects concern targetting, design of
activities, decisions on indirect effects, and on trade-offs. Targetting decisions
concern who is to participate in the projeect, and how many of the malnourished
can be included. Decisions on design of activities concern, first, whether these
activities will benefit the nutrition of those participating or whether



modifications are needed; second, whether additional components need to be
included. The first decision on indirect effects is whether their assessment is
likely to change the project design. These decisions are important when a
substantial increase in food supply is planned, when shortage of food on the
market is limiting consumption or when there is an anticipated effect on the
price of marketed food. Even then, the question of who benefits directly is still
of concern. At the preseat state of knowledge, decisions on trade-offs will have
to be made from only semi-quantitative assessments of nutritional effect: but
these should be balanced against other types of oljectives, such as economic and
financial returns. Management decisions, to allow control and improvement of
projects during implementation are briefly considered, as are policy decisions
based on evaluation of nutritional effects. _

Specific questions that need to be answered to provide for informed
decision-making are laid out. These concern first, targetting (whe are potential
participants? what is their relative nutritional need? ete.); secondly, whether it
is expected that increased income will lead to improved nutrition (will income
sources change? if so, is there evidence that this change will improve nutrition?
if not, is there evidence that improved income is associated with improved
nutrition? will sanitation and health environment change? are additional
activities needed to reach those not benefitting from the project? etc.).
Analogous questions for management and policy are proposed.

The minimum data outputs needed for answering such questions include a
certain amount of quantitative data. Experience suggests that qualitative
conclusions have not been sufficiently focussed to lead to satisfartory
recommendations. These minimum data needs go as far as obtaining some
numerical information on nutritional conditions, but not as far as attempting to
make projections of changes in food consumption. The minimum data output for
targetting purposes requires comparing different groups of potential participants
using a set of indicators of nutritional conditions disaggregated by relevant
factors defining groups. These classifying factors are dictated by project design
considerations - for example location, occupation, farming system. Indicators of
nutritional status (e.g. anthropometric), as well as other status indicators such as
housing, are recommended. Examples are giiven. Indicators of food econsumption
are a candidate for inclusion here, but are econsidered too demsanding of resources
for usual inclusion. Methods for setting priorities using such indicators are
suggested, to give estimates of "coverage" and "focussing" of different project
designs. The data needed for assessing likely effects of project activities on
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participants use similar indicators. Using the cross-sectional data which is all
that is likely to be commonly available, the basis of the proposed method is to
compare nutritional conditions between those who have already adopted, or
begun to adopt, changes to be brought about by the project with those who have
not. When income sources change, for example through cropping pattern, effeets
of such changes must be investigated. If income sources do not change,
evidence needs to be sought for whether currently higher income groups have
better nutritional status. Changes in vulnerability (for example if average yields
increase, but variability also increases) need to be assessed, more usually from
inquiry than hard data. Sanitation effects are most likely when project activities
concern irrigation or resetilement, and may require investigation. Identification
of additional components requires similar information to that for other aspects
of project assessment. The data requirements for assessing indirect effect, for
examnple through food supply, however, are much more complex. Some
indications of their importance may be obtained from available data. However,
if such effects are likely to be important and affect project design, then no
short-cut method appears to be available; extensive data analysis to trace these
effects and to calculate trade-offs could be needed, although these go beyond
the scope of "minimum" data. These methods are discussed briefly in an
appendix.

Management decisions require data on, first, the process of project
implementation; and secondly on the trend in nutrition outcome indicators. The
latter can be achieved by repeating the type of baseline data collection needed
for planning; alternatively, it may be possible to gain the necessary information
through contacts of project staff with participants. Evaluation of the net effect
or impact of projects are needed in order to guide the design of future projects.
This requires more rigorous evaluation design, although management data may be
useful in this context. If such impact evaluations are needed, their design should
be considered from an early stage.

Five sources of data are considered: information on project design and
relevant policies; use of existing information; rapid appraisal; indicator surveys;
data for project management and evaluation. Information on project design and
related policies comes from inquiry with those responsible for identification and
feasibility studies. At the same time, the relation of the project to overall
policies of the government, in particular in relation to food poliey, needs to be
determined. Existing information may give some of the data outputs required
for planning decisions. These data may be specific to the project or otherwise.
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There is an important distinction between data collected by sample survey, and |
those available through administrative sources. Sample surveys give integrated
data sets which allow investigation of association with possible causal factors.
On the other hand, administrative data, and census data, allow a greater degree
of disaggregation. Administrative data usually give variables only by area,
useful for geographical targetting, but not allowing further analysis. Household
budget survey data may be useful when available. Rapid appraisal methods are
widely used, and are important for early assessments. They may be able to
produce recommendations on project design that are as sound as those based on
statisties, but they are often less convincing, cnd run a greater risk of being
wrong. At present it seems important to continue to use and refine such
techniques, and to increasingly draw on people with experience of rapid
appraisals for these purposes. Nonetheless, existing data and rapid appraisal will
usually need to be supplemented by a minimum amount of "hard" data. The
small-scale surveys tested by FAO ere a useful means of getting a minimum
amount of such hard data. These surveys collect outcome indicators of
nutritional conditions, with a variety of resource or classifying variables. The
surveys may be carried out specifically for nutritional purposes, but if possible
should be done by including nutrition measurements in other surveys. Such
surveys give the required minimum numerical outputs for making planning
decisions. Project management and evaluation data should usually be collected
as part of an established monitoring and evaluation system within the project.
Again they can be used to assess the adequacy of nutritional changes during
project implementation, and with suitable attention to design and analysis may
give estimates of net effects, hence effeets per cost.

The analysis required for producing the essential outputs from these data
depends mainly on tabulation. For data derived from administrative sources, this
is the only widely appropriate method. For sample survey data, experience
shows that most of the information may be obtained by judicious tabulztion,
since the degree of association between classifying variables is seldom high.
Nonetheless, provision should be made for more detailed analysis, even if not in
the time frame required for project planning. Evidently the strategy for analysis
depends on the analytical capacity available, which should usually be within the
country concerned. The analysis should be planned early so that the data outputs
needed to support the important decisions are known in advance.
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1. PURPOSE OF THIS PAPER

This paper makes recommendations on practical methods, in particular
data requirements, for assessing the nutritional effects of agricultural and rural
development projects. The methods and data needs refer mainly to the planning
stage of such projects. These needs are closely related to those for surveillance
and evaluation during and after project implementation, and these procedures
will also be referred to.

The recommendations are based ss far as possible on experience. They
refer to a limited number of the most important issues that arise in practice.
Such experience as is available derives, first, from the known effects on
nutrition of such projects; and, second, from field experience of assessments
during project planning (FAQ 1981). Judgements are made on the level at which
to piteh the proposals, so that the detail and sophistication required are
compatible with the financial and political constraints of project design.

Nutrition is both a specific aspect of basic needs, level of living, or
however the necessities of human welfare may be described. Nutritional status
summarizes many important aspects of living conditions. If the children (for
malnutrition particularly affects the young) in a community are thriving, this
says something positive about the community. If the children are sick,
malnourished, and dying, there is something radically wrong. The same applies -
though it may be less easily observed - for the older members of the community:
hunger is the most basic of deprivations. Nutrition may thus be regarded in two
senses - first, treating adequate food consumption and nutritional status as
specific objectives; second, planning for nutritional objectives can help to reach
the broader objectives of alleviating poverty. Thus this perspective may help to
provide a means of giving a practical poverty-orientation to planning
development projects.

The intended audience for this paper is multiple. In the first instance it is
intended to contribute to the deliberations of the ACC-SCN Working Group on
Nutrition in Agriculture and Rural Development. This group may use it - insofar
as the ideas are found useful - to make their own policy recommendations on this
subject to participating agencies, and the governments which they represent and
advise. This requires some assurance that there are ways of proceeding that are
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likely to be practical and effective, some of which this paper aims to lay out.
The group itself obviously will not apply the methods. The wider audience
therefore to whom the paper is intended to be useful is the practitioners
contributing to the design of specific projects. As such, it aims to form part of
the documentation available ocn the subject; on the assumption that this
documentation (e.g. from ACC-SCN 1978; FAO 1979; 1981a; Pinstrup-Andersen
1981), is known and available it will not be separately reviewed.
The structure of the paper is:
- Why do ve need to assess nutritional effects of agricultural and rural
development projects: what are the crucial decisions involved? (Section
2)
- If these are the decisions involved, what specific questions need to be
answered? (Section 3)
- What are then the minimum data outputs that would give satisfactory
answers to these questions? (Section 4)
-~ How can che necessary data be obtained within the usual constraints of
project formulation (and management)? (Section 5)
- Which analytical methods are feasible to produce the reguired output
from these data? (Section 6)

2. IMPORTANT DECISIONS FOR PROJECT DESIGN

(Why do we need to assers nutritional effects of agricultural and rural

development projects?)

These decisions on project design concern allocation of resources to
different areas and population groups, and to different project activities. It is
the information needed to introduce nutritional considerations into this decision-
making that is of concern here. First, the underlying theory and the decisions

themselves nee. tc be examined.

Underlying theory.
The resources available for improving levels of living and nutrition in rural

areas are to a large extent from development projects, particularly in the
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poorest countries. However, if these projects automatically led to improved
nutrition, no special effort would be needed to assess these effects. There are
reasons both from indirect evidence and from limited direct experience to
suppose that the benefit to nutrition is not automatic. Both failure of including
the needy in development projects, and negative effects on the nutrition of
participants, have been blamed for lack of a positive effect of agricultural
development on nutrition. Thus Hernandez et al. (1974), in assessing a long term
agricultural development project in M.xico conciuded that the poor were
excluded, and hence their nutrition failed to improve. Dewey (1980) concluded
that "... changes brought about by agricultural development ... often benefit
only upper income families, while the majority of rural peasants continue living
in an impoverished state..." (see also review in Dewey 1981a). She also
considered, in at least one project studied, that families that did participate in
agricultural development suffered dietary deterioration, and an associated
decline in nutritional status of preschool children (Dewey 1981b). Fleuret and
Fleuret (1980) have also extensively reviewed this literatiure recently, concluding
that "...development efforts that focus narrowly on production without
considering distribution and consumption unfortunately tend to alter access to
resources of all kinds in ways that can have a deleterious impaect on nutritional
status among the rural poor..."

Since positive effects on nutrition cannot be assumed to occur without
deliberately planning for them, ways of assessing nutritional effects are needed
ex ante in order to try to influence project designs such that any potential for
improving nutrition is realized; and certainly to prevent possible negative
effects. This implies that alternative project designs need to' be assessed, and
the results used to help make rational decisions on design, balancing nutritional
with other expected outcomes, notably economie. In brief, the objective is to
influcnce project design so that (a) resources are distributed towards the
malnourished and (b) these resources are used in such a way that food
consumption and nutrition improve for the malnourished.

However, we only need to assess nutritional effects at all when the
conclusions can contribute to decisions on project design, implementation, or
other actions. If in practice they do not, the effort is wasted. This in efiect
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requires a policy commitment to take account of recommendations from this
assessment. Our experience to date has been largely that the recommendations
on project design can be made with the methods at hand - imperfect though they
may be - but that planning decisions have not often been based on these. Both
the policy and a practical means of carrying it out are needed. The constraint
has been more in implementing recommendations than in making them. This
paper refers to methods for reaching recommendations, but these will evidently
be of no use if they do not lead to decisions.

There are various decisions that need different information support, and
require varying degrees of confidence in the information. These decisions can oe
classified as: planning decisions for individual projects; decisions during
implementation; and policy decisions on rep.ication of projects, guidance of a
series of projects, ete. In general, the relation between planning, management
and policy is conceived of as shown in Figure 1. The ex ante assessment
contributes to planning the project design; the ongoing evaluation for
management purposes in effect checks the implementation of the plan and
reassesses it in the light of actual events and estimated adequacy of the
outcomne; these assessments, plus other evaluation methods, contribute to
estimating the effectiveness of the project post facto, the conelusions being used
to guide the planning of further projects. Evidently, this concept applies to
objectives beyond nutrition.

An outline of the decisions involved is given in Table 1, and considered in
more detail below. These decisions dictate the information needs. The
conventional current practices for this decision-making (e.g. the "project cycle",
project management practices, etc.) are taken as the background - realizing that
these crucially need to be improved by, for instance, greater popular
participation, and more flexible project design and management, (which would in
fact only make life easier).

The decision framework proposed in 1978 (ACC-SCN 1978, FAO 1979)
remains conceptually valid and now has the merit of having been tested.
Moreover we can now specify certain of the questions more closely. As
discussed later, it is substantially in line with other proposed methods for project
assessment. Briefly, the overall theory is as follows.
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- The main effect on nutrition of agricultural and rural development
projects is through increasing the real income of malnourished
households.

- A major concern is that malnourished households participate in the
project and hence derive increased real income from the project; an
important reasos: why projects do not have a positive effeet on nutrition
is simply that the needy do not gain the benefits - typically the larger
farmer benefits, but the smaller landholder and the landless do not.

- Virtually all agricultural and rural development projects aim to increase
the real income of participants.

- In many circumstances increased real income leads to improved
nutrition; therefore the first question is whether the needy derive
income, then the question of whetner income in fact improves nutrition
should be examined.

- The main circumstances in which income does not lead to improved
nutrition is when the income source changes; most negative effects of
agricultural development can be related to this (see for example
references quoted above). More specifically this effect is when (a)
subsistence consumption substantially decreases and is not compensated
by inereased food purchases; (b) related to this, the crops grown
changes; (e) distribution within the household, the timing of income,
ete., changes; (d) vulnerability increases, e.g. average yields increase,
but so does variability; (e) the sanitary environment of the household
deteriorates (usually but not always related to changing income source).

The main omission from this theory is the supply effect, which would act through
prices unless there were physical food shortages. Only for very large projects is
this effect likely to be important, and these effects are not considered in detail
here. This emphasis on income effects is also made in World Bank 1981 (p. 17).
The econometric methods that would be needed to assess supply effects can also
be used for assessing demand effects, but they are not strictly necessary: if
income sources change, making these projections will not usually be possible; if
income sources do not change, the calculation will show

5



that increased income gives increasad food consumption, which is assumed
in the methods discussed here.

This theory is based on the view that poverty, and specifically inadequate
real income, is the most important general cause of malnutrition. There may be
a need for understanding more specific causes of malnutrition, in order that
recommendations on project design can try to o.ient the project efficiently to
these specific causes. One major cause which is constantly taken account of is
the maldistribution of resources, hence the emphasiz on targetting decisions.
Research into causality should be focussed on those causes of malnutrition that
are open to change by the project. For example, landlessness may be a cause of
malnutrition; this implies clearly the landless need to benefit, but it may not be
realistic to recommend land reform as a project activity. On the other hand, a
shift from staple food to export crops may be ceusing malnutrition, and this is
feasibly affected by an agricultural development project.

There is also a distinction between a concern for causality and being able
to prove it. The best that can usually be achieved is, first, to show an
association between a variable representing a possible cause (e.g. proportion of
export crops to staple food crops) and malnutrition, and to try to take account of
obvious confounding (e.g. environmental sanitation); and second to gain some
understanding, usually by more informal techniques (see Section 5) of what is
going on. This may give plausible inferences on causality. ‘the underlying
assumption - which the data proposed here should be used to check on - is that
inadequate real income (affecting cercain groups particularly due to inequitable
distribution) and poor sanitation are sufficiently common causes of malnutrition
that they should be first investigated.

Flow diagrams have often been used to represent causality of malnutrition,
and to indicate ways in which project activities can cause changes in
malnutrition. These are sufficiently familiar not to require extensive discussion
here. A typical representation - adapted from that used widely in the context of
nutritional surveillance (WHO 1976; Mason et al. 1982a) - is shown in Figure 2.
This is very similar in concept to that used by Pinstrup-Andersen (1981, p. 16)
and to the one shown in ACC-SCN 1978 p. 58. Such diagrams summarize the



theory behind this paper, and can be useful in elucidating ways in which
individual projects are actually designed to improve nutrition.

Planning decisions for individual project designs. ,

The decisions on project design that stem from this theory have been
outlined in Table 1, and are set out below. The decisions are only real when
there is flexibility in project formulation to accommodate them. These
decisions require information, and thi; information and its required certainty

determine minimum data needs.

Targetting decisions. These decisions on resource allocations are
straightforward in principle, although they are more complex when a project
consists of a number of different components. The decisions are:

- Whois to participa;ce in (derive goods and services from) the project?

- How many of the needy can be included in the target group?
These decisions are made by location and accessibility; by assets (e.g.
landholding, collateral for loans); by erops grown and technology used (e.g. cash
erops, irrigated farming); by occupation (e.g. farmers, pastoralists, ); ete. The
information required to set priorities for targetting flows directly from the type
of data collection and analysis recommended here. The decisions also involve
estimates of tradeoffs between targetting certain groups as opposed to others.
Calculations of tradeoffs have to be pursued in much the same way as the
sensitivity analyses that are common at least in the design of investmen*
projects. These are discussed later in this section.

Decisions on design of activities (i.e. on project components). A substantial
proportion of the expenditure in agricultural and rural development projects is
usually aimed at increasing production. The decisions in practice overlap with
targetting decisions (e.g. a credit-scheme requiring a minimum landholding for
eligibility has targetting implications), but here we consider decisions over and
above those that affect targetting. In agricultural projects, often the most
relevant deecision concerns the cropping pattern; others concern the technology
to be adopted, which has implications for expenditure per head (for example,
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intensive technology reaches fewer people at a fixed cost than labor-intensive),
labor requirements hence employment, and so on. Many other production-related
design decisions flow from these - on marketing and storage for example.
Activities promoting production of livestock, fishing and forestry involve
generally analogous decisions; however agriculture will be used as the example
here. Infrastructure development - roads, water control, etc. - can be included
in this category, often being decided in practice in relation to promoting
production and marketing.

A second concern is to identify, and decide whether to include, activities
aimed more directly at improving welfare - education, health services, water
supply and sanitation, etc. These activities often have direct potential for
improving nutrition. Decisions on whether to include such ecomponents, and to
whom to target them, should dep.>nd partly on considerations of their likely
effects on nutrition. This requires information on likely causal sssociations
between, for example, contaminated water and nutritional status; and preferably
some assessment of the likely relative effects on nutrition, per cost, of different
options. For example, it might be more cost-effective to improve water supply
than toilet facilities, and this question may need to be investigated - here the
outcome of interest could be gastroenteritis and child mortality rather than or as
well as nutritional st:.tus; how to compare these outcomes is a further difficult

question.

Decisions on indirect effects. The methods and -~ \ta needs discussed here do not
generally provide for assessment of indirect effects on non-participants - either
potentially positive effects through food output or income trickle-down, or
negative effects through for example price changes. The relevance of these
possible decisions is briefly discussed below.

(a) Through food output. Decisions on possible effeets tnrough food output

are relevant (a) when the project is of a size that a significant increase
in marketed food is planned (or when the project is one of a series with
the same planned cutcome); and (b) when shortage of food on the
market is limiting consumption or there is an anticipated effect on the
price of marketed food. Both of the conditions (a) and (b) must apply.
Even if expanding the food supply is a major objective, there are still
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important decisions on who produces, which refer back to the previous
discussion. Estimating the effects on food consumption through supply
and price is feasible in pi'inciple using estimates of price elasticities, if
future prices can be estimated. The data required for these
calculations are usually derived from extensive household budget
surveys, and would not be usually available in the context of a single
project.

The two main ways in which indireet nutrition effects will oeccur through
food output are: if there is intermittent physical shortage of food on the market,
or if food prices are stabilized or reduced. If these effects are likely, decisions
will be needed on: whether to maximize output at the possible expense of income
distribution (e.g. to produce food by intensive modern methods); whether to not
maximize income to producers by not promoting higher-value (e.g. non-food
crops). Examples of both these decisions come to mind. Modern sector
agrienlture hés been supported in some African countries with the objective of
maintaining food supplies (primarily to urban areas) implicitly rejecting the
alternative of supporting the traditional farmer, and thus forfeiting the
opportunity to benefit the majority of the rural poor. Elsewhere, food
production has been promoted by the rural farmer, but with poor producer prices,
where he might have benefited his income and food consumption more by using
part of his resources to grow higher value cash crops. In general, these decisions
again concern who is to benefit in nutritional terms from the project.

These are difficult issues of food policy. They are important for very
large-scale projects, or for the policies guiding a number of smalier-scale
projects. There is not much experience of deciding on these issues. The
decisions relevant to potential participants are nonetheless always important.
For most of this paper, we assume that the answers to questions (a) and (b) above
are "no" - i.e. the output effeect for non-project-participants is not the inain
issue. In Appendix 1 the question of assessing output effects is examined

further.

(b) Through income trickle-down. This refers to cther secondary effects

through the income benefits being passed on through trading, hire of
labor, ete. The position taken is similar to that for food output effects:



they a2y be important in certain large-scale projects or for a series of
smaller-scale projects; the direct effects are always important, and
likely to be more important than these secondary effects. It is unlikely
that planning decisions based on expected direct effects should be over-
ridden by possible trickle-down effects. However, decisions need to be
made early on as to whether these need to be analyzed in detail; if so,
the data needs or methods discussed here will need to be expanded. If
not, the simpler methods and data needs discussed here then apply.

Decisions on trade-offs. We are not yet at a stage that trade-offs between the
nutrition benefits and economic returns of alternative project designs can be
assessed quantitatively. Indeed, it is unlikely that the data are going to be
commonly available for this. It is tempting to try to arrive at a number
summarizing nutritional benefits, which would then ullow these trade-offs to be
caleulated. Such a number could certainly not be obtained from "minimum
data™ it would need to be produced from kecal consumption estimates (see FAO
1980b), and it is unclear that such estimates would give more than a spurious
impression of quantification, because of uncertainties in relations between
income and consumption, baseline keal intakes, etc. (In theory, estimates could
be made from the income planned to accrue to different groups, converting this
to projected keal consumption increases, and s«tting this against estimated keal
deficits by group of household: the number of deficit keals provided could for
inctance lead to a quantification of nutritional effect).

In the present coniext, the estimates of trade-offs would have to be more
qualitative, based on assessments along the lines "highly beneficial to nutrition -
reaching X% of malnourished with significant benefits"; "moderately
beneficial..."; "neutral..."; ete.  Ideally these benefits eould be lined up against
economic returns and other objectives, and a rational choice made between
alternative possibilities. Again there is no expericnce of this. The methods
discussed here will give a basis for ranking nutritional benefits by projects: we
now need practical evidence for how such a ranking can be used in deciding on
the balance of benefits in actual project formulation.
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Management decisions.

During project implementation, management decisions can in principle be
made which effect the nutritional outcome of the project. These decisions
require information, in part linked to that used for planning decisions, but now
also covering implementation of the plan and its targetting. These management
decisions could involve:

- checking that the planned goods and services are being delivered in
certain required quantities to the designated target groups, and if
necessary tightening up on management procedures;

- periodically assessing whether the nutritional conditions are improving
in line with objectives; if not, then further measures may need to be
considered.

Procedures for evaluation for management purposes have been laid out,
with reference to agricultural and rurai development projects in general, by
Casley and Lury, 1981a. Ongoing evaluation of the adequacy of nutritional
outcome of a project has been discussed by Mason et al. 1982a (Chapter IV).

The specific questions involved, and the data needed to answer them are

discussed in subsequent sections.

Policy decisions.

Poliecy decisions should be based on evaluation of nutritional effects,
generally post facto, or in the later stages of implementation. The decisions
concern (a) continuation and/or replication of projects; and (b) setting priorities
for other projects. These decisions can stem from evaluations of nutritional
outcomes achieved. They require more certainty on the causal relations between
project activities and nutritional outcome. They must assess associations
between projeet activities and nutrition, and take account of possible alternative
explanations for apparent effects (confounding). The relations between
evaluation design, confidence in conclusions, and requirements for different
decisions (management, policy) have been discussed in Mason et al. 1982b: the
relevant table is reproduced in Table 2.
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These policy decisions are directly related to the planning decisions
discussed above. They differ in that they would usuelly be based on a wider
rnge of data than for single projects ~ including evaluations of projects impacts,
in depth studies, detailed research on causality, ete. In relation to the design of
individual projects however they concern similar questions of target groups,
eropping poliey, technology, ete. The main concern here is how to use planning
and management procedures and their associated data to contribute to these
poliey decisions, and this is taken up in later sections.

3. SPECIFIC QUESTIONS
(If these are the decisions, what specific questions need to be answered?)

The intermediate step between specifying the decisions that need
information and the minimum data needed to provide for informed decision-
making is t* givs details of the questions that need to be answered from these
data. The most important questions are summarized below. Agein, the
requirements for planning are given in more detail than for management and

policy.

For project planning decisions.

Targetting.

How are potential participants defined?
(e.g. by geography farming system, occupation, resources, ete.)

What is the relative nutritioual need of these groups?

What are the proportion of the total needy by group?

Which groups of potential participants can be targetted, and hence which
design brings about the optimum participation of the malnourished?

Design of activities for direct effects.
Assuming that the project will increase the income of project

participants, is it expected that increased income will lead to improved
nutrition?
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- Will income sources change?

- If the source of income for participants changes (e.g. change in crops,
technology, resettlement) is there evidence that the nutrition of those
who have already experienced this change is improved?

- If source of income for participants does not change (e.g. by
intensifying production of existing crops), are those with currently
higher production (hence income) in fact better-off nutritionally?

- Is the sanitation and health environment expected to change?

- Are there population groups with poor nut-ition that cannot be
participants for whom additional activities would be justified?

- Are there specific problems open to nutritional interventions?

Indirect effects.

Food output. Is physical shortage of food currently or intermittently
reducing consumption? Will increased food on the market cause pﬁces to be
lower than they would otherwise be (including cost/keal)? If yes to either of
these, trade-offs difficult to assess will be involved, between direct and indirect
effects - see Appendix . If no, back to other questions.

Income trickle-down. Is it likely to be important? (Again extensive data

would be required fer this analysis). Except in association with very detailed
studies, which are beyond the scope of this paper, it is unlikely that income
trickle-down is of major importance in project design - indeed it is safer to
assume that no trickle-down will oceur and to err on the side of trying to bring
direct benefits to the poor. Moreover, the risk still exists that vague hopes for
indirect income effects can be used as an excuse for not paying explicit
attention to direct effects).

For management decisions.
- Are goods and services being delivered to the intended target groups in
guantities and qualities as planned?
- Is the trend in nutritional outcome adequate?
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For policy decisions.
- Can improvements in nutrition be plausibly aseribed to project
activities? To which activities? What is the effect per unit cost?

4. MINIMUM DATA OUTPUTS REQUIRED
(If these are the questions, what information is needed to answer them?)

The questions put forward above could be answered by qualitative or
quantitative methods, or with a combination of these. This depends on the
confidence required in making recommendations; the availability of existing data
and their suitability for planning; and the possibilities of collecting and analyzing
further data. A minimum amount of numerical data is usually needed. Figures
are generally required to reach recommendations with any confidence, and to
present them with the necessary conviction. How far "minimum" data needs go
is a matier of judgement, varying under different project planning situations.
However, experience to date (¢.g. the FAO case studies reported in FAO 1981c¢)
suggests that conclusions from initial assessinent alone using limited existing
data and qualitative appraisal have not been suffiéiently focussed to lead to
satisfactory recommendations. A certain amount of specific quantitative data is
therefore needed with the current state-of-the-art. Minimum data needs
therefore go as far as obtaining some numerical information on nutritional
conditions, but not as far as attempting to make projections of changes in food
consumption based on production - income -expenditure - consumption (flow)
data. This restriction is primarily for the practical reason that getting flow
data, and analyzing them, is generally not feasible within the usual constraints of
project planning, nor is it absolutely necessary. Using numerical data does not
preclude substantial reliance on more qualitative information, obtained by a
number of possible methods, which are included in the discussion in the next
section. The data outputs are discussed below under the same headings as

section 3.

14



Targetting.

Setting targetting priorities requires comparing nutritional conditions
beiween different groups of potential participants. The definition of these
groups is dictated by project design criteria. They will typically be:

- by location

- by occupation

- for farmers, by farming system (ecrop, landholding, technolsgy, ete.)

There are different opinions on indicators of nutritional conditions. We
favour, mainly for practical reasons, using a series of indicators of status,
(which may be acting as proxies for the nutritional outcome objective). These
indicators are:

- nutritional status of children (i.e. stunting and/or wasting in preschool

children; birthweights; heights of children at school entry)

- if feasible, infant and child morcality indicators

- housing and possessions (to measure wealth and environment)

- sanitation (water supply and toilet facilities).

The main alternatives or additions to this set of indicators are food
consumption or food expenditure. The case for including these variables is
examined later.

The minimum data output required for comparing different groups of
potential participants is therefore a set of indicators of nutritional conditicns
disaggregated by veriables defining groups - e.g. location, occupation, farming
system. We have a number of examples of such data outputs. Their usefulness
partly depends on whether there are in practice significant differences between
such groups; we now know that there are indeed several-fold differences in, for
example, prevalences of preschool child malnutrition when disaggregated in this
way.

This procedure evidently derives from ideas on functional classification
(e.g. by Joy 1973, Joy and Payne/FAO 1975). The indicators suggested are, it is
important to note, closely related to the quality of life indicators for evaluation
of agricultural and rural development projects proposed by the World Bank
(Casley & Lury 1981a, p. 45): these are

- nutritionsl status of children
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- school enroliment by age;

- expenditure on shelter imiprovements and contents;

- distance or time to potable water; and

- use of clinies
They are similar to those suggested previously and tested by FAO (FAO 1981;
(Mason 1980; Burk/FAO 1981); and in the context of nutritional surveillance
Masor. and Habicht 1981). The restricied list of nutritional status indicators was
proposed by Beaton and Bengoa 1976, in line with the more comprehensive
suggestions in WHO (1976).

Two examples can illustrate the use of such an indicator series. In Table 3,
nutrition and related indicators by area in Costa Rica are shown: this was used to
set geographical priorities for a large-scale sccial welfare program (Valverde et
al. 1980). In Table 4, the indicator series from a project assessment is shown,
which enabled recommendations on targetting to be reached. This ieads to the
suggestion that a fairly standardized format for such outputs could be adopted,
as shown in Table 5 (from Mason et al. 1982a, Chapter IV). Such tables can quite
often be constructed froin existing data.

Two questions now arise. First, is this indicator series adequate, too much
or too little, to give the required iniormation on nutritional conditions for
targetting purposes? Second, how can it be used to set relative priorities
between potential participants during planning? These are examined in some
detail, since recommendations on data needs for targetting purposes, and for
design of activities, revolve around them.

A series of indicators is used to give a diagnostic picture of the conditions
of different groups of people. Use of one indicator alone, e.g. nutritional status,
is less convineing; moreover, a series of indicators is more specific in identifying
a particular problem. A group of people with a high prevalence of child
malnutrition, a high child mortality rate, poor housing, and so on, is clearly in
trouble. A case can be made more effectively with a series of indicators than
only with, say, child malnutrition. This applies when the indicators generally
agree, when they confirm each other - and this is usually so in our experience
(Tables 3 and 4 are fairly typical). When the indicators do not agree some
specifie problem is being shown up: for example if malnutrition is high but
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housing good. A case such as this occurred in Costa Rica, where income and
related indicators for one population group (workers on banana plantations)
showed these people to be relatively well-off, but the child malnutrition rate was
also high; the reasons were found to be high food prices and contaminated water
(Tristan 1980).

The main additional candidates for inclusion in an indicator series are
indicators of food consumption. Food consumption is easier to handle
quantitatively in theory: it is tempting to try to predict changes in focd
consumption outcome from income changes. The latter are frequently estimated
in the usual course of planning development projects (e.g. to lead to economic
return calculations). Food consumption is an obvious direct way of expressing
nutritional objectives. This is an important issue, and merits examination in
some detail. The most iclling drawback in the present context is the cost and
difficulty of collecting reliable food consumption data. Burk (1981, p. 96), on
food consumption indicators, concluded "...the substantial amount of
interviewing and data processing time needed to obtain valid and reliable data
preclude such an effort in a project planning-related survey". Twenty-four hour
dietary recall (on quantities of food prepared) is probably the only feasible
technique widely applicable: it is not highly recommended here due to
unreliability and intrinsic variation. Recall of expenditure may be more
accurate, and apply when subsistence consumption can be neglected. This source
of data is worth using when readily obtainable from existing household budget
surveys (ensuring that these include quantities as weil es values where possible),
or from budget surveys to be carried out in the course of project planning. A
second serious drawback is the intrinsic variation in househoid and individual
consumption day-to-day and season-to-season. Overcoming this requires both
repeated interviews within a short period, and then repeating this several times
per year. These uncertainties mean first that absolute comparisons with
nutritional requirements (assuming that these can b= reliably estimated) are
dubious - it is difficult to state with confidence that a deficit of x kecals per head
per day exists. Second, establishing significant differences between groups
requires large sample sizes. For example, in the FAO-assisted survey in
Palawan, maybe half the resources for interviewing and initial analysis went into
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24-hour recall of food consumption; apparent differences in mean intakes
between groups were found (Garcia et al. 1980), but only for one group were
these significant on statistical testing. This one difference was indeed useful,
for it supported otherwise hard-to-interpret results; but it probably was not
worth the resources - a larger sample size for status indicators, and additional
qualitative follow-up, would have yielded more information.

In conclusion, status indicators of nutritional conditions are essential as
part of a minimum data set, both for establishing priorities between different
population groups, and also for gaining insights into likely effects of project
activities on nutrition (see next section). However, research should be
undertaken into use of food expenditure and consumption indicators - whether
based on total diet or staples only (Burk 1981, p. 96) - in a limited number of
assessments. '

It is true that calories are a major objective of interest (FAO 1980b). If
status indicators can be shown to be a reasonable proxy for calorie consumption,
then the problem is partly solved. We therefore need data showing the
comparative efficiency of defining target groups by either criteria. Published
data on this are lacking, although the expected correlation between food
consumption at household level and child nutritionai status exists (Abeyratne
1982). The relative efficiencies of targetting implied from one data set
containing food consumption, and nutritional status variables has
been calculated as shown in Table 6a. A similar comparison between income and
nutritional status is shown in Table 6b. Priorities for targetting wo"1d be similar
at the level of the group using food consumption, expenditure income, or
nutritional status, at least in these data sets; the overlap is less gocd at the
household level, but the group level is the more important. These data indicate
that nutritional status may be a useful proxy for food consumption, income and
expenditure for targetting purposes. Since it is easier to collect, it has
advantages over and above its use in assessing nutrition conditions only. Further
analyses along these lines are badly needed.

The second issue is: how to set priorities once the indicators are avaiiable?
This can be done by cross-tabulating the planned targetting versus numbers
malnourished, as shown in Table 7 (further details are given in Mason et al. 1982a
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Chapter IV). This requires dividing households into needy/not-needy, and
targetted/not-targetted. They allow calculation of indicators of coverage
(proportion of total needy targetted) and focussing (preportion of total targetted
that are needy); in a poverty-oriented project, the prevalance of needy in the
target group (focussing) must be greater than the prevalence of needy in the
population as a whole. These simplifications are reasonable for direct
interventions, but become complicated for multi-component projects.
Nonetheless they provide a logical way of assessing targetting, for planning and
(see later) for monitoring and evaluation. They have not (as far as we know) yet
been tried in this context, but they are simple enough to merit testing. A
hypothetical example given in Table 8 may help explain the concept further. In
this example a population of 1,000 is considered in three groups (these could be
sub-divisions of the area). Costs are assumed to be the same for the four
targetting scenarios (A-D). Targetting group 3 only (the worst-off in prevalence
terms in this case) gives 31% of the needy targetted (design A). Targetting
group 1 (design B) gives 39% of the needy reached: if you can target the 500
households in group 1 at the same cost as the 200 in group 3 (e.g. because of
remoteness), then targetting the better-off in this case gives better coverage of
the needy, even though more non-needy receive benefits (i.e. focussing towards
the malnourished decreases). Thus for fixed costs per area, coverage ic the
criterion for deciding on targetting. If costs are per caput - e.g. you can target
200 in group 1 or 200 in group 3 at fixed cost (design C versus design A),
selecting these from group 1 (assumed randomly) obviously gives the lowest
coverage, and is a poor option compared with turgetting group 3: in this case
focussing is the correct criterion for assessment. In the example, under neither
of these circumstances does targetting group 2 meke sense - a relatively small
group with a relatively low prevalence. When there are differential costs, other
scenarios can be calculated.

Design of activities for direct effecis.

The objective here is to assess whether nutritional econditions - for example
as defined by the indicators given in the previous section - are likely to improve
for those receiving benefits from the project. We assume that project activities
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will bring goods and/or services to the participants, that will generally increase
their income. All else being equal, we know that income is likely to be related
to calorie consumption, although this assumption is based almost entirely on
cross-sectional data: almost all surveys of calorie consumption with respect to
income have shown positive elasticities eross-sectionally.

The approach taken assumes that potential project activities will be first
defined by considerations other than nutrition, and hence there is limited (but
more than marginal) scope for influencing these. The alternative would be to
start from seratch: to ask, what are the causes of malnutrition? then to design a
project to tackle these. This is not realistic; but even if it was it might make
less difference than appears at first. A project whose primary cbjective was
improving nutrition in the long-run would tackle poverty, aim to increase real
income, and probably end up much the same as a poverty-oriented rural
development program. Here we are taking a short-cut: to give the initial
benefit-of-doubt that rural development is likely to improve levels of living,
hence nutrition, of those that participate: and then to examine these
assumptions. This means we start out by saying "When will income not improve
nutrition?", rather than "How can development (which conventially includes
fncreasing income as a major measure of success) improve nutrition?" Evidently,
if we get the methods right, these will reduce to the same thing. Finally, this
also comes down to making similar assumptions to a more quantitative approach
using income-consumption relationships. If these were found to be positive,
income benefits will mean nutritional benefits - albeit attempts might be made
to quantify these; if they are not, then the reasons still need examination as in
the present approach.

A combination of possibilities, with conclusions on likely nutritional effects
for participants, was laid out in FAO 1978, and is worth reproducing here, as
shown in Table 9.

The first question - will income sources chenge? - needs information from
the project design itself. Is a shift in cropping pattern intended? How will
technology change - e.g. inereased use of irrigation? Is resettlement part of the
plan? Will labor patterns alter? If the income source will change, the next
section is relevant; if not, then the subsequent section is. In either case, the
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basis of the proposed methed is to try to compare nutritional conditions between
those who have already adopted, or begun to adopt, the change .with those who
have not; often this will have to be based on cross-sectional data. (This is
vulnerable to confounding by self-selection, and other factors, which need to be

taken account of as far as possible in analysis).

If income sources change. This includes decreased dependence on subsistence
consumption, and covers possibilities in the framework in Table 9. Some
sociological reasons for such effects are reviewed by Dewey 1981b. Here, we
need to compare nutritional indicators for those who have begun to adopt the
change with those who have not. Obvious factors such as landholding area may
need to be taken into account for whel the shift is from one cropping pattern to
another, or with new technologies.

The data outputs for such comparisons can be similar to those for
targetting: indicators by group, the groups now being defined by, for example,
the old and new cropping pattern, are required. Experiences of such effects are
mixed. One obvious concern is the "eash-cropping effect" - which in fact has
itself mainly been investigated by cross-sectional comparisons (Dewey 1981b;
Rabeneck and Latham 1982). Varied effects may be found, see Table 10: in
Table 10a, a positive effect of cash crops is indicated; in Table 10b, a possible
negative effect of improved varieties is shown; in Table 10¢, no effect of crops
controlling for other factors was found.

If the possible changes, such as shift in cropping pattern, have not occurred
at all in the project area, evidently similar information will be needed from
elsewhere. The principles are similar, and possible data sources are discussed in
a later section.

Similar comparisons can be made for other shifts in income sources -
through resettlement, employment opportunities, and by similar cross-group
comparisons.

If income sources do not change. This refers to the case when income increases
from the same source. Examples are, when agricultural yields are increased
without substantially changing the cropping mix; and when wages increase. This
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is a safer bet in terms of nutrition. Factors such as child care could be
important - increased employment of women outside the home might have
detrimental effects on weaning practices, breastfeeding, and other such factors.
The minimum data need again is to check whether there is evidence that
increased income is not associated with improved nutrition. As before,
comparison of groups or examining association of income or its proxies with
nutrition is called for. Two possible proxies for income and/or wealth present
themselves: landholding area, and indicators of wealth such as housing.
Generally when controlling for variables such as cropping pattern, landholding
has usually been shown to have the expected positive relation with nutrition.
Similarly housing indicators (construction, number of rooms, etc.) generally have
significant positive associations with anthropometry. When these expected
associations are not found is there reason to be concerned that improved income
will not improve nutrition, and the social reasons for this will require additional

investigation.

Changes in vulnerability. A more difficult question concerns: even if under
prevailing circumstances food consumption and nutrition are expected to
improve, is future vulnerabiiity to deterioration risked? Circumstances in which
this is an issue could be: (a) if average crop yields increase is variability also
increased? Varieties which are higher-yielding but less drought-resistant than the
traditional ones could be one example; (b) if there is a shift to presently higher
value crops, are these more vulnerable to future price fluctuations? Coffee in
East Africa, coconuts or rubber in Southeast Asia, may provide examples here;
(c) alternatively again, will a shift away from food crops open the community to
a less reliable (even if on average advantageous) food supply?

Resolving these issues relies on judgment more than data. The judgments
should be applied not only in the specific context of nutrition. Nonetheless, a
project assessment should cover these questions and seek to provide guidance.
For example: are new varieties more drought-vulnerable? Is drought a recurrent
problem? What safeguards can be made? Is the farmer adopting new varieties
going to be wiped out one year in five? What is the world outlook for export
crop prices? Are national food shortages risked? -Questions such as these need
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to be addressed in assessing changes of vulnerability, but their answers are more
likely to come from informed discussion than from data collection and analysis.

Effects on sanitation. This concern is primarily when the following are intended
project activities:

(a) Irrigation: are water-borne diseases endemic and likely to be spread by
irrigation? Schistosomiasis and malaria are two obvious examples.
Information is needed on the prevalence of such diseases, their
transmission, and hence the likely risks of their spread.

(b) Resettlement: is adequate provision to be made for toilet facilities and
water supply for new settlements? This is fairly obvious, but may need
information on minimum services associated with reasonable sanitation
elsewhere (flush toilets and piped water may not be worth the cost: pit
latrines and protected welis might suffice).

Identification of additional components. Other documentation is being produced
on identification of components additional to those planned for primarily non-
nutritional reasons (Beghin 1980). These typically include education, health
services, environmental sanitation, and nutritional interventions. They usually
would be of relatively low cost compared to the overall expenditure of a rural
development project (say 5% or less). The information needs for this
identification may be different: assuming it is also covered elsewhere oaly
limited space will be devoted to this, but some considerations are given below.

A first circumstance is where some (limited) project funds are available
specifically for improving nutrition. Here, it may be possible to identify specific
causes of malnutrition in the project area, for which the cost of intervention on
a fairly wide-scale is reasonable. For example, in Palawan a substantial
assnciation of water supply with malnutrition was found, apparently more
important than sanitation (see Table 11). These results were again obtained by
analysis of the type of cross-sectional data discussed earlier. The results
suggested that a water supply intervention should be considered. Often however
no such specific intervention proposes itself: how to justify an intervention
within the project area when it is needed everywhere is a difficult question to
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answer. Why, for example, institute supplementary feeding for project
participants when many others who do not even have the benefits of a rural
development project need it? One reasonable answer could be: when project
developments give new potential for improving nutrition which could be realized
with additional activities. For example, if infrastructure brings improved access
to remote areas, providing the means for, say, health services to now reach these
areas, or for referral. The information required for this involves first knowing
who is malnourished, which can be obtained from the sort of data discussed so
far. Defining the specific opportunities for intervention depends both on local
knowledge obtained qualitatively, and on investigating associations between
possible factors for intervention and nutritionul outcome. Certain of these
factors, e.g. sani'gation, would be included in the data discussed; others may
require additional data, for example on weaning practices, which may be quite
readily included among data to be collected.

The second circumstance in which additiona! activities maybe needed is
when there are certain malnourished groups who cannot be brought into the
project e.g. the landless. This should not apply in principle to rural development,
but may to agricultural development projects. The situation here is analogous to
designing a conventional nutrition intervention projéct, generally aimed at
relatively short-term intervention, and not usually able to fundamentally affect
poverty. Again, an understanding of possible causal facetors which are open to

intervention are needed. This information can come from a combination of
statistical evidence and more informal understanding of causality (not
necessarily from the project area), much as discussed in the previous paragraph.

Indirect effects - through food output.

To recap, the questions here are: (a) is physical shortage of food on the
market restricting consumption (in the project area or elsewhere, seasonally or
periodically) and will marketed food produced by the project significantly
prevent this? (b) will the volume of increased food be such as to have a
downward effect on food prices or will it, for example, substitute for food
imports, without reducing or stabilizing prices, and hence not influence
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consumption levels)? Alternatively will the output provide a cheaper source of
calosics (e.g. inereasing cassava consumption when rice is the usual staple)?

(a) Preventing physical food shortage. The general answer to (a) may be
available, first, from historical records of food production and price fluctuation,
and government measures taken (e.g. rationing, food distribution schemes).

Second, enquiries can be made concerning previous seasonal shortages of
marketed food and fluctuations in food prices in potentially affected areas.
Quantifying the extent of the problem is much more difficult. One possibility is
likely to be from previous studies, if they exist, of seasoiial changes in food
consumption and/or nutritional status. Health service records mayhe useful
here.

It is crucial for this purpose to disiinguish whether such seasonal or
intermittent problems are actually due to shortage of marketed food, and/or high
food prices caused by shortage, or to inadequate income to buy the available
food. For example, in Indonesia where severe inadequacies of food consumption
oceur periodically in certain areas ("food crises"), this has been clearly identified
as due to failure of income, usually due to drought, and not of supply (D. Dapice,
personal communication). The government grain marketing agency (BULOG)
suceeds in maintaining supplies and controlling prices, even when crops fail
locally. Similarly, in certain of the severe droughts in recent years in Africa
(e.g. Ethiopia in 1971-73), grain was availahle at relatively normal prices in the
market while starving refugees were being ied in camps. Of course, none of this
decries the importance of producing the food needed. But by no means always
are periodic crises due to physical shortages of food.

The information needed to decide on this issue is more likely to come from
an objective sifting of the available evidence and opinions than from any data
collection exercise. Interviews should ask pertinent questions such as: "When
previously people suffered from inadecuate food, was this because there was no
food to purchase in the market or because there was no money to buy the food?"
If the constraint is primarily income, the issues revert to direct effects. If it is
food availability, see below.
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(b) Will there be an effect on food prices? The first step is to decide if

this is an issue requiring analysis. Two types of information are needed from
those responsible for the project design, and for food policy.

(a)

(b)

If a possible indireet food consumption effect were likely, would
this affect project design? For example, might it be decided to
produce more staple food by more intensive methods than
otherwise for this reason? (In this case, less benefits may go to the
smaller and traditional farmer, and this tradeoff will need to be
assessed see Appendix ). Evidently the decision is only difficult
when going for indirect effesis reduces the direct effects (e.g. acts
against income distribution in the project area).

If more food were produced, would there be an effect on food
prices? In many cases this is as much a policy question as one
requiring analysis, because at least staple foods are often
controlled by law or by intervention in the market. Evidently it
mainly applies when the project will make a significant
contribution to the vverall food supply - nationally if marketing is
efficient; locally if local price effects occur in response to supply.
If prices are effectively controlled, those responsible for setting
food prices should be asked: if domestic food supplies increase (by
some estimated tonnage) will consumer prices be held down?
Secondly, finding out what happened in previous years with good

or bad harvests can provide some guidance. It may be pcssible to
inquire (of local officials, farmers, ete.): the last time there was a
bumper harvest, did consumer food prices decrease? The converse
is also relevant: the last time there was a bad harvest did consumer
food prices rise?

If this information suggests that indirect effects via food supply are likely
to be important, and that these will affect project design, then there appears to
be no short-cut method to calculate the tradeoffs between indirect effects to

the non-project-participant consumer, and direct (income) benefits to the project

participants.

Evidently the calculation would try to estimate the balance

between (a) increase in keal consumpsion (preferably in relation to keal deficit)
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for the former and (b) the consumption foregone by the latter. The parameters
needed will include: increase in marketed food; supply-price relations; price-
consumption relations (for non-participant consumers); income-consumption
relations (for participant producers). This goes far beyond a "minimum" data
base, and is beyond the scope of this paper (and the author's expertise - but see
Appendix ).

Management.

The first questions requiring information for project mcnagement concern
project implementation: are goods and services being delivered to the intended
target groups in quanrtities and qualities as planned? Without a satisfactory
answer to this question it is pointless to try to estimate project effects on
nutrition. Unless the project is being implemented at least reasonably
satisfactorily, no effect on nutrition could be expected anyway. The success of
(a) delivery to the target groups, and (b) delivery to the needy, can be assessed
by an extension of the 2 x 2 table given in Table 7. This can be used to derive
indicators of "delivery" and "leakage", as shown in Table 12. The theory is
described in detail elsewhere (Mason et al. 1982a & b). and details will not be
repeated here.

The second question is: is the trend in nutritional outcome indicators
adequate? This requires a standard of adequacy, and has again been discussed
elsewhere (as above). Note that this represents the "minimum" level of
evaluation. It does not try to aseribe nutritional outcome to the project, but
only to assess whether the nutrition of participants (or target groups) is
improving adequately. Evaluation of net outcome, i.e. that outcome likely to be
due to the project, is referred to under "policy" below. Periodic repeated
collection of outcome indicators, by group, exactly as for planning, would
provide the necessary information. Inclusion of indicators of participation in the
project would provide data which, with more extensive analysis, would lead to
evaluating the likely effect of the project activities on nutritional outcome.
This is reasonably familiar in the context of evaluating nutrition programs (e.g.
see Gwatkin et al. 1980); but there is little or no direct experience of evaluating
agricultural and rual development programs with respeet to nutrition in this way,
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and efforts are now needed to obtain this experience. Another means of
monitoring nutritional outcome would be to use data derived from administrative

sources, as described in section 5.

Policy - from evaluations.

The information required from project evaluations in order to guide the
design of other projects concerns the effect on nutrition, preferably in relation
to cost, of different activities, allowing for changes that otherwise would have
oceurred. In other words, estimates of the net effect (or impact) are needed. (In
evaluation terminology, we need to allow for possible confounding). For
example, a reduction in the prevalence of malnutrition among project
participants maybe observed; this could be due to general economic
improvement; it could be that the participants in fact select themselvés, and
these are the more progressive farmers who would anyway have improved; and so
on.

The decision should be made early on, preferably in the planning stage, that
an evaluation of the net effect is intended. Such an evaluation requires
attention (a) to design, some form of comparison being needed; (b) to variables:
alternative explanations {e.g. socio-economic status) for observed changes must
be later taken into account by analysis; and (c) indicators of project participation
will again be needed. There are many useful texts on evaluation design in
general (e.g. Cook and Campbell 1979), and in the context of rural development
(Imboden, 1980; Casley and Lury 1981a), and details are beyond the present
scope.

The main points being made here are that the information needed for
planning may be very useful, with certain additions, for evaluation purposes; and
that this decision should be taken early on to get a workable evaluation design,
and to insure that the necessary baseline data are collected.

5. SOURCES OF DATA
(If these are the data outputs needed, how do we get the data?)
The steps in the procedure for obtaining the necessary data outputs may be

defined as (FAO 1979; Lunven and Sabry 1981):
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(1) Initial assessment

(2) In-depth studies

(3) Evaluation during project implementation

The data needed for (1) end (2) are similar, in that if all the datu from an
in-depth study were available to begin with, the initial assessment would be all
that is needed. This section is not therefore structured by steps in the procedure
because the applicability of different data sources depends on individual
circumstances. Approximately, sections 1-3 below maybe included in an initial
assessment; all the methods, but particulary 2 and 4 maybe included in an in-
depth study.

Data sources are treated as follows:

(1) Information on project design and relevant policies.

(2) Use of existing information.

(3) Rapid appraisal.

(4) Indicator surveys.

(5) Data for project management and evaluation.

Information on project design and related policies.
The source of data on project design should be those responsible for
identification and feasibility studies. We need to know from them:
- who are potentisl recipients of the project?
- what are the economic objectives of the project?
- how much flexibility in design is there?
- what are the supporting calculations of income and production changes,
and for whom?
The place of the project in the overall policies of the government, with the
details of food policy needed to assess indirect effects through food supply, must
be known:
- is increased food production a high priority (so that it overrides within-
project considerations)?
- is increased food supply intended to alleviate shortages?
- is increased food supply to be translated into prices lower than
otherwise? Hence into increased consumption?
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Such information must be gained by posing relevant questions to those
involved; it is unlikely that studies to gain observational data will be initiated for

the purposes of project planning.

Use of existing information.

Some of the data outputs required for planning decisions may be obtainable
from existing data. To recap, the main need is to compare nutritional conditions
(a) between different potential target groups and (b) between those who have
already experienced changes intended to be invoked by project activities, and
those who have not. It should be said that existing data have seldom provided
all the necessary information. Nevertheless, judicious tabulation of existing
data, whether project - specific or otherwise, may give certain useful answers.

There is an important distinction between data collected by sample survey,
and those that are available through administrative sources or possibly from
censuses. Sample surveys give integrated data (see below); however, for precise
targettisg it is useful to investigate administrative sources that are widely
spread. For example, clinies and schools exist in many communities, and data
available from these can give a possible degree of targetting which is not
available from disaggregating sample survey data.

An important characteristic of useful existing data is that they should be
integrated. That is, that they can be analyzed by relevant groupings -
importantly including household characteristics such as occupation ~ and/or to
examine association between potential causal factors and nutritional outcome.
Available infosmation will usually give variables only by area. This is useful for
geographical targetting, but does not allow further analysis in most cases. It
will not allow analysis of nutrition by factors such as cropping pattern. The only
case to date where such analyses have been poscible because a sufficiently large
integrated data set has been available has been in Kenya (FAO 1981a; Rafferty
et al. 1982). Unless such integrated data sets are available, further analyses
seldom provide the needed information.. If there are existing studies showing
nutritional status by relevant grouping, and associations between variables, these
can also be valuable. If not, combinations of existing outputs can sometimes
give similar, if less powerful inferences, for example by combining several tables
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of indicators.
The main potential for vse of existing data is in combinations by area.

Potential sources are usually administrative and include:

Outcome data .

- Clinic records of malnutrition prevalences

-~ Vital registration to give nortality rates

- Sechool entrants' data (e.g. height)

~ Birthweights

- Household budget surveys (discussed below)

Classifying data (from administrative sources or by limited enquiry)

- Main crops grown

- Access to services (e.g. number of health posts)

- Accessibility (distance to administrative center; road density; ete.)
Census data may provide useful further information, both for classifying,
and as additional outcome indicators, e.g.:

- Quality of housing

- Water supplies

- Literacy rates

These data maybe compiled both by area, and sometimes by classifications
such as ecological zone. The example given in Table 4, from Costa Rica, was
generated by this method.

One common source of integrated data needs special mention - use of
household budget survey data. When these data can be used to give estimates of
food consumption by group, it may be possible to reanalyze them for project
planning purposes. A useful example, from a food consumption survey, was in
the study done with FAO assistance in Puno, Peru (FAO 1981b). Household
budget survey data on calorie consumption may indicate relative priorities by
group, but the inherent variability in the data coupled with usually small sample
sizes severely limits the possible disaggregation. However, if a household budget
survey has been recently carried out in the area, particularly when quantities of
food purchased and/or consumed have been recorded (as well as expenditure on

food), then serious consideration should be given to further analyzing these data.
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The usefulness of this evidently depends on the sample size, and he extent to
which the classifying variables of interest are included.

Rapid Appraisal (Non-quantitative descriptive data).

Methods of acquiring information intermediate between use of existing
data and conducting a new survey are actually used frequently, but have hardly
been formalized into a "methodology”. A recent effort was made to bring
together some of the techniques under the heading of "Rapid Rural Appraisal"
(IDS 1981). Most people involved in project design rely substantiaily on
"eyeballing", while trying to avoid the major biases and pitfalls (well laid out in
the documents on Rapid Rural Appraisal). A major pitfall for nutrition is the
same as for poverty assessment - the extremes are the least visible. There is
also a substantial body of experience that hes hardly been tapped for these
purposes from anthropology and rural sociology; although it should be noted that
detailed anthropological work (e.g. participant observation) can take substantial
time and resources. All these ways of gaining information have in common
more emphasis on understanding the mechanisms of work than on producing
numerical data. Often, they may in fact be able to produce recommendations on
project design that are as sound as those based on statisties; they may have the
drawback however that they are less convincing, and they may run a greater risk
of being wrong. For example, in one FAO case-study there was a conviction,
before carrying out a survey, that traditional farmers practicing shifting
cultivation had worse nutrition than others, and that providing them with the
means to modernize would be helpful. However, anthropometric and other
indicators from survey work showed that this group were if anything better-off
than the more settled farmers they were to be encouraged to become. It is
likely that a combination of anthropological or sociological insights with a
minimum numerical data base would provide the best mix for minimum data
requirements.

The purposes of such anthropological of sociological studies in this context
are: (a) to define issues in project design, and to provide preliminary answers
(much as in the initial assessments as presently conceived); (b) to help in survey
design, if carrying out a survey is decided upon; (c) to provide an understanding
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of social, cultural, and political causes of poverty and malnutrition (an
understanding which is often not obtainable from statistical evidence alone); and
thus of likely household responses to changes to be brought about by project
activities. Some investment in these studies is therefore very often gqing to be
needed.

There is not enough experience yet to conclude firmly cn the value of rapid
appraisal, sociological studies, "disciplined eyeballing", ete., in the present
context. We do know that the initial assessments in the case studies carried out
by FAO produced conclusions generally supported by subsequent in-depth studies
-they were not bad in providing preliminary recommendations, and represented
good value-for-money. They were not very specifie though: factors likely to be
associated with malnuirition were identified, hence implying priority to certain
groups and commenting on likely effects of project activities on nutrition; but
the relative importance of these factors was not open to assessment. For

instance, in one study, some 10 or so factors were suggested, of which only two
in fact turned out to be significantly associated with nutritional status (Mason
1980). The recommendation at present is to continue to refine these techniques,
and to increasingly draw on those with experience of rapid appraisals for these
purposes.

The field techniques for rapid appraisal - or at least those aspects referred
to as "taking soundings" - have been usefully reviewed by Pacey (1981). They
depend substantially on observation and interview (with selected rural families,
with key informants such as health workers, ete. - see Pacey 1981 section 3.3),
but include use of existing data much as discussed in the previous section. It is
difficult to estimate the resources needed - this depends on the importance
attached to the answers - but a few weeks' field work in rural areas by one or
more experienced individuals would be usual.

Indicator Surveys.

At the present state of knowledge, some quantitative outputs are needed to
provide even the minimum data for project planning. Quantitative cutputs
require measurement, and analysis of these measurements. If the measurements
have not already been made, on a sufficiently large group of the population
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which itself is adequately defined, quantitative outputs depend on new data
collection. It is suggested that existing data and rapid appraisal will usually need
to be supplemented by a minimum amount of "hard" data. This section discusses
how to get this information, and the expression "indicator surveys" is used for
the techniques involved (from Casley, 1980).

Methods for obtaining cutcome indicators of nutritional status and level of
living by relevant group are becoming more well-known. There is however no
general deseription of the methodology avaiiable, although examples exist from
the FAO rapid surveys (FAO 1981a) and other similar surveys. A brief
description of this particular methodology is given here. It is likely to be as
extensive as any widely-adopted approach to ex ante project assessment is able
to go: it falls well short of a full-blown study, but can provide enough certainty
within reasonable resource needs to often be the best option.

If a éample survey of households in the project area is carried out for other
planning purposes, it may be feasible to include a "nutrition module" within such
a survey. This reduces costs substantially, and the "parent" survey may provide
much of the classifying data needed. The discussion below applies to both to a
free-standing survey and to one which depends on including nutrition
measurements within a broader-seale survey.

As very rough rules of thumb such indicator surveys take about six months
from planning through field work to basic data outputs. They may cost around
$50,000. When they are part of other surveys this cost can be drastically
reduced. There is a need now to develop a survcy package - sample
questionnaires, equipment, training manuals, analytical capacity - that can be
rapidly put in the field. Judging from recent experience, these surveys should
have the following features. Most of these are conventional, and well-describe ]
elsewhere, e.g. by Casley & Lury, (1981b). Features specific to nutrition surveys
are described below.

A sample of around 1,000 households is adequate (note that this does not
depend primarily on the overall population of the area). Usually the sample
should be selected such that the probability of selection of each household in the
area is the same. This avoids the need to apply weights to households in the
analysis. Stratification for sampling is thus undesirable; but the penalty is that
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small groups (say less than 10% of the population) maybe inadequately
represented. An additional sample of these, over and above the main sample,
" could be drawn. The sampling should usually be two-stage, selecting villages or
equivalent population groupings systematically with a probability of selection
proportional to their population: an interval sampling procedure is usual. Within
villages, households should be listed and randomly or systematically selected; a
self-weighting sample works out to give approximately the same number of
';ouseholds in each village selected in the first stage sampling. Emphasis should
be on maximizing the number of villages selected, not on maximizing the number
of households interviewed or selected. It is worth sacrificing total sample size
of households in favor of sampling more villages (e.g. 100 villages x 10
households is possibly optimum; 50 villages x 10 households is usually better than
25 villages x 40 households).

The questionnaire should be set up with three sections: area
characteristics, household characteristics, and outcome indicators. These have
been discussed in section 4. The ares (or village) questionnaire can be
administered separately. Area and household characteristies should be chosen
for relevance to project design: for example, for an agricultural project crop
natterns are crucial, education levels (if not an object of intervention) probably
not.

Wherever possible, data should be recorded as continuous variables, to be
later categorized if necessary; for example, distance variables are better
recorded as approximate numbers of kilometers or minutes, not as falling within
certain ranges. The most demanding variable to collect is landholding, or
cultivated area. It maybe desirable to collect approximations in local units (e.g.
number of "large" and "small" fields), and possibly to measure area (e.g. with
compass and range-finder) on a small sample.

The field work for such surveys has generally employed some 10-20
enumerators and supervisors, and taken 1 to 2 months in the field. Planning and
training has taken a preliminary 1 to 2 months. The checking and basic data
analysis have generally taken 2 to 4 months (see also section 6 on analysis).
Overall, a period of six months from start to production of main findings is
feasible.
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Particularly when a nutrition module is included in a larger survey, training
of enumerators to weigh and measure the heights of children may be viewed with
some trepidation. In fact, training of enumerators for anthro'npometry has been
routinely done (in Kenya) in 2 to 3 days; although more extensive training and
standardization tests maybe desirable, results from at least the Xenya surveys
have proved satisfactory. Whether the same enumerators or separate team are
used for anthropometry &iia interview for other outcome indicators depends on
local circumstances; both approaches have been used (in Kenya versus in Haiti,
Kenya. CBS 1979; Mason 1980). Beyond this the training of enumerators and
field testing questionnaires is conventional.

For analysis there are essentially three options: hand calculation and
tallying; use of a micro-computer; use of a conventional, mainframe computer.
A choice needs to be made at the start of the survey, and procedures set up to
allow a rapid turn-round of data. Chécking the data should in any event begin
whilst the survey is in the field, to allow for return visits to households to check
suspect results. Hand calculation and tallying is nowadays uncommon, although
it could still in fact be a viable procedure (however we do not have any recent
experience). Nonetheless, if they can be organized, computer-based anulyses
have overwhelming advantages.

The use of micro-computers is still far frem perfected, although beginning
to be more widely tested. The constraints are increasingly more in programs
than in equipment. To date, the FAO package (Nimrod 1979) remains the only
one suitable, although others are being developed (e.g. by SIDA). The FAO
FARMAP package, (FAO 1977) has been adapted to handle anthropometric data.
Between-equipment software compatibility is likely to remain a serious problem
for some time. The chances of standardizing on equipment itself do not look
good, but one hopeful sign is that at least the operating systems are becoming
standardized on many machines (e.g. CP/M). Further, commercial packages will
soon allow simple statistical analyses of nutritional data, although custom
software may still be needed to create suitable data files. There is an urgent
need for rationalization of these developments.

If an efficient organization exists to use established computing services for
survey data analysis, then this option is likely to be the best. The difficulty is
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often not that the facilities do not exist, but that the organization for data
entry, and access to computer time and programmers for cleaning and analysis of
data are unreliable and subject to extensive delays. The impression is that only
in a few countries can adequate access to computing services (with time-sharing
and conventional statistical packages) be guaranteed. The distinctions between
miero-computers, mini-computers, and mainframes are becoming rapidly blurred,
and the balance of advantage in time and cost is constantly shifting. Overlaying
these technical considerations are the bureaucratic and political ones of access
and availability of suitably trained personnel in the countries concerned. Case-
by-case decisions will be needed. Periodically updated guidelines for these
decisions would be useful. The analyses required are discussed in section 6.

Data for project management and evaluation

Data for program management are mainly obtained through the program
itself. The first important question - are goods and services being delivered to
the intended target groups in the quantities and qualities planned? - requires a
combination of administrative data with information definiiig target groups.
Baseline data from the project planning needed to be used for this. This question
itself has a direct bearing on likely nutritional effects: if the project is not
reaching the intended malnourished, there is little point in irvestigating further
to try to find a nutritional effect. Administrative records on project activities,
suitably set-up to include details of recipients, are a major source of data.
Where targetting is by criteria not easily known by project staff - e.g.
landholding size of farmers contacted by extensionists - then periodic surveys
may be needed. Indicators of project delivery can be set-up, as an extension of
the targetting indicators shown in Table 8, as given in Table 12.

Assessment of nutritional effects requires measurement of outcome
indicators. In the same way as for baseline assessment, these measuremerts
could either be taken from existing sources, or included with other
measurements collected for purposes of project monitoring, including from
repeated sample surveys. The choice of data collection method depends
substantially on whether a project monitoring and evaluation system exists, and
the data collection methods used for this. The most likely existing sources of



anthropometric data in the project area are clinics and schools: these will
provide relatively erude and long-term measures of change. Nonetheless, if they
are already being collected, as is the case in a number of countries, then they
are such a ready source of data that their investigation should be worthwhile.
Sampling of records, by time and/or contaets, is likely to be advisable to reduce
the volume of data. For other outcome indicators, the same existing sources
described earlier should be investigated: vital registration for infant and child
mortality rates, local government records and census updates for housing, etc.
However, these may not be available and reliable at project area level.

If a project monitoring and evaluation system exists, either involving
interviews by project staff in the course of their duties, or using periodic sample
surveys, as before it maybe possible to include periodic nutrition:! measurements
in such exercises. Much the seme considerations as for using a nutrition module
in indicator surveys _(baseline) applies. The pericdicity ‘for nutrition
measurements should probably be of the order of every one to two years. By the
same token, other useful indicators maybe obtained essentially by repeating the
procedures used for baseline indicator surveys; these again are only likely to
show significant change over a period of time measurable in years.

The primary purposes of this monitoring and evaluation, or surveillance,
are to guide management during project implementation. Generally, it will be
difficult to aseribe changes in nutrition to project activities, due for example to
lack of comparison groups, and indeed this is not the main purpose. However,
periodic evaluations may seek to use the data for this purpose. Even without
setting up comparison groups, it may be possible to use variations in project
delivery that oceur, either by design or chance, to draw tentative conelusions on
the causal links between project delivery and outcomes. These conclusions
require correlational analyses, or tabulation by varying degrees of project
delivery. Variables measuring project delivery (e.g. frequency of visits by
extensionists, credit received, etc.) thus need to be recorded at the same time as
outcome variables. Finally, variables measuring possible alternative
explanations for observed changes (confounding influences - e.g. socio-economic
status) should be considered. This extension of monitering and evaluation
procedures could allow more detailed analyses, typically not within the usual
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activities of project menagement, of net effects or impaet of the project on
nutrition.

The next extension of this procedure, which should be considered at the
earliest stage possible in projeet planning, i3 to use the data to draw cornclusions
with an increased degree of certainity on the actual nutritional impact of the
project. Impaect is used in the sense of effects net of changes that might anyway
have occurred. It should be noted that the only way of ascribing probabilities to
causal links between project activities and outcome is by randomized trials,
which are virtually never going to be feasible in the sort of project evaluations
considered here. However, using the variables discussed previously, plausible
inferences maybe reached, but doing so still requires'careful design from the
outset.

The techniques referred to involve setting up some form of comparisons,
either with/without program, or before-during-after program, or a combination
of these. The various possible designs have been known as "quasi-experimental”
(Cook and Campbell 1979). Two particular such designs have been suggested for
agricultural and rural development projects (Casley and Lury 1981a), the non-
equivalent group design, and the interrupted time series design. Essentially
these attempt to control for likely alternative explanations for presumed project
effects by collecting the likely confounding variables and using multiple
regression or similar methods to investigate associations between project
activities and changes in outcome, controlling for confounding variables. These
methods not only guard against unwarranted positive conclusions on project
effects, but equally importantly can elucidate effects masked by other changes.
For example, in a nutrition/health intervention program, the crude results
showed an apparent negative on nutrition, which only appeared positive when
controlling for socio-economie status (Chernikovsky 1979).

Details of such techniques are beyond the scope of this paper, and they
have been discussed elsewhere with respect to nutrition (Mason et al. 1982b).
The main point being made is that with suitable aitention to design both
concerning from whom data is collected, and which additional variables need to

39



be included (project delivery, potential confounding), conclusions on impact
crucial tc policy decisions on design of future projects can be obtained. This

extra effort would be worthwhile in selected cases.

6. ANALYTICAL METHODS FOR PRODUCING THE ESSENTIAL OUTPUTS

FROM THESE DATA. )

The methods appropriate for analyzing the available data are dictated by
the required outputs. ‘These should have been decided early-on, when relevant
cecisions and questions were identified (sections 2 and 3). Dummy tables should
be drawn up, and the analyses begin by filling these in. The methods need to be
simple, valid, and not requiring extensive time or highly specialized skills. In
general, straightforward tabulations by carefully selected criteria are the
preferred format: they are the simplest to generate, and the most easily
understood, although they may be given more visual impact by presentation as
graphs, histograms, pie-charts, etc. In many cases, statistical testing is
appropriate, to estimate the likelihood that observed differences in the data are
not due to chance; here the usual levels of significance (i.e. p < 0.05 ete.) may
be relaxed if this is stated: for instance a three-to-one bet (p < 0.25) that a
certain situation exists may be useful information for planning. However, the
common tests themselves are often approximations since the required
assumptions of randomness and normality are frequently violated.

Two different types of data can illustrate the appropriate needs. First,
there is the collection of available administrative and service-derived data,
almost always only available by area: agricultural production estimates, clinic
derived-data, often some census results, population estimates, ete. Available
sample survey data may also be extracted. Second, there are the more
integrated data files obtained from samplz surveys such as described under
indicator surveys above. These may be confined to case studies of a few families
or villages, or be representative of the area itself. Most examples using
numerical information fall within these categories.

The main possibility for administrative and service derived data is to
tabulate relevant indicators by area. An example from an initial assessment is
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shown in Table 13. Such tabulations are built-up from a variety of sources, and
used to diagnose the broad picture:

- which areas are most and least developed (e.g. using road densities in
the example);

- which areas are food surplus and deficit (converting production to
kg/head/year may be used: a figure of about 150 to 180 kg/head/year
for cereals is a useful estimate of requirement); however, since trade is
virtually never known, such estimates are not all that useful and do not
indicate food deficiency;

- indicators such as infant and child mortality rates, literacy, disease
prevalences, may indicate areas of special need; individually these
indicators are seldom reliable - particularly mortality rates - but
together may give coherence;

- special problems such as endemic diseases, can sometimes be identified;

- population figures can indicate relative importance by area: very often
projects may emphasize accessible areas, and such data can emphasize
the importance of outreach.

Furcher analysis is seldom appropriate. Correlations between indicators
such as these by area seldom indicate more than is obvious by inspection.
Statistical tests as a whole are not usually useful. The priority should be to lay
out the indicators as they are available, and to combine these with local
knowledge to reach preliminary conelusions.

Integrated data sets from sample surveys give better opportunities for
analysis and interpretation. In contrast to administrative data, the possibilities
for analysis are so enormous that it is essential to define priorities. (A typical
data set of 100 variables for 1,000 households - 100,000 numbers - can be
manipulated in a practically infinite number of ways). Certain features of
analysis, after cleaning and editing, peculiar to nutrition-related surveys are
summarized below.

Anthropometric variables (usually weight, age, and often height of
preschool children - 1-7 years, say) need transformation. First, weight-for-age,
height-for-age, and weight-for-height values need to be computed from
reference standards. The most convenient way to do this rapidly is using simple
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and quite accurate algorithms that calculate expected weight from known age,
expected weight from known height, and expected height from known age. We
have used the algorithms given in Kenya. CBS.1979. If anything more than
tabulation is to be done (e.g. correlation or regression) then child-level variables
need to be aggregated to the household level to give mean weight-for-age ete.
(and minimums) at the household level. Similar aggregations are needed for
morbidity variables. Mortality data require calculation also at the household
level. All other variables generally apply already at the household level, or at
village level. For anthropometric data, it is recommended to use height-for-age
and weight-for-height (if height has been measured) and drop weight-for-age.
Height-for-age and weight-for-height are usually independent of each other;
height-for-age is the most useful for the present purposes.

When a data file is created at household level, the tabulations needed are
straightforward in principle. Mean values and prevalences below cut-off points
(usually 90% of standard height-for-age, 80% for weight-for-height or weight-
for-age) can be readily derived for groups suitably defined. Indicators of
mortality and morbidity are also readily calculated. Indicators for housing and
sanitation require local knowledge - percentage of households with minimum
housing conditions (e.g. one room only; straw roof only, ete.) can be calculated.
It is convenient to have all indicators moving in the same direction for the same
meaning; a "high is bad" convention is common. Not only prevaiences, but
proportions of total affected households in a group should be calculated (see
standard format in Table 5).

The trickier decision: are definitions of groups to tabulate by: this should
be dictated by needs for decision-making. If crop policy is an issue, tabulations
should be made by cropping patterns; if outreach, by distance; and so on. By this
stage, the questions are well beyond targetting: we are trying to see whether a
particular crop is associated with malnutrition for policy reasons also, for
example. Cross tabulations (e.g. by distance and crop) soon produce too
disaggregated an analysis. Multivariable techniques become appropriate.
Another major concerit in theory is drawing incorreet conclusions due to
associations between classifying variables (for example, if all the inaccessible
households grow one crop, the accessible households another, the effects of crop
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and distance cannot be separated).

Pragmatically, experience so far is that the degree of association between
any of the variables in such a data set is low enough with no sueh confounding is
important. The main effects are independent of each other and can be
elucidated by tabulatior Analyzing the integrated data sets using, for example,
multiple regressions has seldom changed conclusions derived from tabulation.
Given that computing possibilites are going to be so limited under "minimum"
conditions there is reasonable assurance that carefully designed tabulations will
elicit much of the information needed for decision-making. In the data sets
recommended, tabulation by cne or two classifying factors (e.g crop and
landholding area; water supply and sanitation) in one to three categories each is
recommended.

Evidently the strategy for analysis depends extensively on the analytical
capacity available. A capacity for tabulation is the minimum. Beyond this,
capabilities increase to cover correlation, frequency tables (including chi-
square), analysis of variance, multiple regression, and other techniques. A
conventional strategy for analysis would often proceed using all these
techniques: correlation and frequency tables to understand the one-on-one
relations between the variables; analysis .f variance for comparison of means
(one-way), controlling for additional variables (n-way) and testing for
interactions; regression to investigate effects of variables while holding others
constant. These methods have been described for nutritional data analysis by
Tabatabai (1982), and a pragmatic scheme for their application is in preparation
(Henderson et al. 1982). It should be noted that using nutritional status as the
dependent variable, only minor amounts of the variation are generally explained
by the variables used (10% is doing well): whatever happens, results should be
expressed as tabulations.

For minimum methods, the question of checking results for significance
nonetheless arises: it is suggested that this be done parsimoniously and be linked
closely to conclusions important for recommendations. It is quick and
straightforward to do chi-square tests on prevalences: when recommendations
depend on the statement that one group has a significantly higher prevalence
than another, the confidence in this ascertion should be known: but this

43



confidence need not always be the conventional 1 in 20 bet (p < 0.05). The
important thing is to know what the bet is. Finally, an important consideration
in many surveys is the "design effect" (Kish 1965) due to a two-stage sampling
process: the sample size is not as large effectively as in a random sample. The
factor by which the actual "n" should be deflated to give an "effective n" can be
caleulated - for these types of surveys (e.g. with 10~-20 households per cluster) it
is often around 2. This effect reduces the confidence in making assertions about
the population from which the sample was drawn (evidently assertions about
villages selected are not affected).

We have only considered so far the basic analyses needed to draw
coneclusions and make recommendations in a tight timeframe. At least in some
cases subsequent more advanced data analyses are useful, both for developing
methods and for drawing more generalizable conclusions to contribute to
designing other projects. The possibility of allowing data to be transferred to
more powerful computing facilities for more lengthy analysis using the array of
statistical techniques now available should te considered from an early stage.
The two main technical considerations, not vital for basic analyses, are first, to
have continuous variables in the original data set (e.g. distances, not distance
categories), and to worry about transfer of data files froin computers originally

used for basic analyses to larger ones.
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assessing the indirect nutritional effects of agricultural projects through food
output, and caleulating trade-offs in taking these into account. It was concluded
that "minimum data" would not usually allow these assessments. However, some

APPENDIX

ASSESSMENT OF NUTRITIONAL EFFECTS THROUGH FOOD SUPPLY

(prepared in collaboration with Steve Tabor,
Dept. Agricultural Economiecs, Cornell University)

There has been extensive reference in the text to the complexities of

outline of the procedures may be useful, as given in this Appendix.

Estimates are required - to simplify somewhat - of changes in food

consumption:

(a)

(ii)

(iii)

(iv)

(a) from marketed food due to increased food supply, which includes non-

project-participants.
(b)  due to additional income aceruing to project participants.

To calculate changes in consumption (e.g. outside project area) through

marketed food, it is necessary to estimate:

(i) The effect of the increase in the commodity produced on the

proportion of this output that is marketed; from historical data.

commodity, which would usually be estimated from historical data.

level of consumption - the own-price elasticity of consumption.
These elasticities can be estimated from budget survey data,
collected over time so that price varies sufficiently. Large data sets
are required, the more so when elasticities by income strata are
needed (as they would be for the calculations envisaged herc).

Baseline estimates of kcal consumption are also needed.

in total keal consumption. Data similar to (iii) are needed.
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The effect of increased marketed food output on food prices. This
requires a knowledge of the supply-price relationship for the

The relation between the consumer price of the commodity and the

The effects on the price and hence consumption of other commodities
(cross-price elasticities) would also be desirable to estimate changes



(v) Effects of foregoing production of other crops could also be taken
into account, in analogous ways.

(b) To calculate change in food consumption due to income acecruing to
participants, it is necessary to estimate:

(i) The amount of additional income to be esrned. This would be
calculated from estimates of the increase in production to be brought
about by the project, and its value. Production and cost functions (or
alternatively, profit functions) need to be estimated, from historical
data on prices, factors of production, and outputs; or more commonly
from field surveys. The latter should be disaggregated by relevant
socio-economic groups.

(ii) The changes in keal consumption resulting from income changes are
estimated from income-consumption elasticities. These are usually
derived from cross-sectional consumption/household expenditure
data, although time-series data are preferable. Elasticities should be
estimated for different income strata. Baseline estimates of keal
consumption are also needed.

The balance of benefits to participants in the project, and to other consumers
within and outside the project area, then needs to be calculated. Two opposing
scenarios could be envisaged. First, with an extensive development project
bringing benefits to many of the rural poor, hence increasing their kecal
consumption, but producing only a small increase in surplus food marketed.
Here, the income effect on the narticipants' keal consumption is the main factor
to be estimated. Second, an intensive food production project generating little
local employment, but substantially increasing the marketed food supply and
increasing consumption primarily through price effeets for non-participants. The
keals consumed, possibly in relation to keal deficits, by different groups of
consumers would need to be balanced, by the calculations outlined above.
Further, decisions would be needed on who the project is aiming to benefit -
which go beyond these calculations.

The calculations can be made through setting up a quantitative model of
food supply, consumption, income flows, ete., for different population groups.
There is experience of such studies, both at micro-level (e.g. MeCarthy and
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Taylor 1980; Gotsh et al. 1975) and at macro-level (e.g. Pyatt and Thorbecke
1976). The methodology could be applied to project analysis, given adequate
resources and time; however the time invoived would often preclude their use for
ex ante assessment. In any event, their use is likely to be more appropriate for a
limited number of research studies than for wide applieation to project planning.
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FIGURE 1
RELATIONS BETWEEN PLANNING, MANAGEMENT AND POLICY DECISIONS

(Based on nutritional assessment)

PLANNING (ex ante assessment)

Implement
Modify project design
project
and implementation
design
MANAGEMENT
Impact Modify
evaluation : management Use results
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future planning
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FIGURE 2

FACTORS DETERMINING NUTRITIONAL STATUS; DIRECT AND
INDIRECT PROJECT EFFECTS; PRIORITY FACTORS FOR PROJECT

ASSESSMENT

direct
indirect
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** Priority factors for project assessment:
income, including subsistence, sanitation

Source: adapted from WHO (1976), page 14.
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TABLE 1
IMPORTANT DECISIONS RELATING TO NUTRITION FOR PROJECT DESIGN

Planning decisions

Targetting: _
- Who is to participate in the project?
- How many of the malnourished can be included?
Design of activities:
- - What activities (components) are included? Targetted to whom?

- What expenditure per head?

- What are the likely effects of these ¢:tivities on nutrition
of participants? Hence are modifications to these activities
indicated? Are additional activities needed?

- What are the trade-offs involved?

Indirect effects:

- Are effects on foed consumption of non-project participants
intended to be important? If so, how are those balanced
with effects on participants?

Management decisions

- Are goods and services being delivered as planned to the
target groups?

- Is the trend in nutritional indicators adequate for the target
groups?

Policy decisions (from evaluations)

Was the improvement in nutrition as planned?

Was this outcome due to project activities? Which activities?
What factors interfered with impact?

Is nutrition impact expected if the project is replicated
under similar conditions? Different conditions? How should
future designs be modified?

54



TABLE 2

APPROPRIATE DATA COLLECTION AND ANALYSIS FOR DIFFERENT DECISIONS

Confidence needed increases P
(1) (2) (3) (4) (5)
Decisions
Data & Replication  Replication
Analysis Continue in similar in different Basic research,
Needs Management  Funding conditions conditions causality
(a) Process data
& outcome for
participants
only + + + + +
(b)  Ad hoe sur- (+) (+) + + (+)
veys
0 ()  Advanced stat.
v analysis + + + +
Q
5 (d) Some kind of
= control group(s) + + +
>
X (e) Before/after
o data ’ (+) +
E’E
= (f)  Highly stan-
dardized mea~ (+) +
surements 4
() Randomized
intervention (+) +
(h)  Double-blind
trials +?

+ Means occasionally
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TABLE 3

SOCIAL PROFILE OF THE 10 CANTONES WITH HIGHEST AND
LOWEST LEVELS OF HEIGHT RETARDATION IN CHILDREN AT-
TENDING FIRST GRADE OF PRIMARY SCHOOL. HEIGHT
CENSUS OF 1979 AND POPULATION AND HOUSING CENSUS OF

1973 COSTA RICA

PERCENTAGE

Dwellings
Dwellings  without

Height Poor without Running
Canton Retardation I1literacy Dwelling Latrines Water
High Height
Retardation
Coto Brus 24.6(1045)* 17.9 20,2 39.2 78.2
Los Chiles 23.1( 485) 34.8 15.8 53.3 88.8
Buenos, Aires 23.0( 824) 23,4 29.2 51.6 84.2
Aserri, 22.8( 758) 12.6 17.4 15.8 11.8
Pocosi 22.1(1137) 14,7 15.3 18.9 61.8
Turrubares 21.7( 184) 30,1 17.4 37.4 45.0
Guatuso 21.6( 259) 28.6 16.1 44.0 87.2
Guacimo 21.3( 286) 17.5 14.9 21.3 54.7 -
Tarruzu 21.2( 212) 15.7 18.4 18.0 17.8
Golfito 21.0( 891) 16.7 11.8 23.9 38.0
Low Height
Retardation
Tibas 7.0( 884) 3.7 10.2 0.7 1.0
Moravia 6.9( 435) 3.1 7.8 1.9 5.4
Alfaro Ruiz 6.8( 133) 6.8 5.8 2.4 12.2
Montes de Oca 6.4( 466) 3.0 8.2 0.8 1.7
Barva ) 6.4( 282) 6.2 11.2 1.8 1.8
Central San Jose 6.3(4193) 3.5 10.4 0.4 0.9
Atenas 5.7( 297) 10,5 15.3 7.4 14.8
Goicochea 5.3(1183) 3.7 9,2 0.7 1.5
Paimares 4.9( 268) 6.2 8.4 7.1 8.0
Belén 4.4( 203) 5.3 5.9 3.6 1.9

In parenthesis the number of cases of children evaluated by Canton in Height
Census of 1979.

From Yalverde, V. et al. Bol. Inf. SIN 2(10): 4-10 (1980)
56




Results by distance from town (administrative centre)

Number of households in sample
Number of children in sample
Population % in group
Number of households in group
Nutrition: % <90% ht/age
%<80% wt/age
% total malnourished in group
Mortality: % children born & died
Morbidity: % sick last week
Wealth: % unimproved housing
Nutrition Priority 1

Nutrition Priority 2

TABLE 4

Example of Indicator Series

HAITI (Dept. Du Nord, 1979)

Time to town, minutes

0-50 50-100 100-200 200 TOTAL
41 72 106 42 261
67 120 174 69 430
15.7 27.6 40.6 15.7 100 .

3,140 5,520 8,130 3,140 20,000
34.3 35.0 54.0 62.3 47.0

32.8 49.2 57.5 53.6 50.7
10.2 26.8 46.1 16.6 100
13.4 13.1 17.2 22.5 16.5
44.8 50.8 57.5 63.8 54.7
19.5 26.4 35.8 33.3 30.3

0.65 0.97 1.13 | 1.06
0.41 1.06 1.83 0.66
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TABLE 5

Example of Format for Presenting an Indicator Series

Indicators

Total population in group
% population in group

Nutrition
% children 809% W/A
% children 90% W/A
% children 80% W/H
ete.
No. children (or households with
children) 90% H/A* in group
% total stunted* children in this group

Health
% children with diarrhea
% children with fever
% children born & died (per year)
Calculated total child deaths/year
% total child deaths in this group

Socio-economic/Environmental’
% households with unimproved housing
% households with no toilet
% households with unprotected water

Source: Mason et al.1982a,p 111-104,

58

Group

1, 2.n

Total



TABLE 6

COMPARISON OF TARGETTING EFFICIENCY BY NUTRITIONAL STATUS,
FOOD CONSUMPTION, AND INCOME

A. Ranking of occupation groups by nutritional status and food consumption

indicators.
Occupation % Children % Households
group < 75% Nt/Age Consuming
.. 1500 kcals/hd/day
1 23.6 26.5
2 20.0 22.4
3 25.5 36.1
4 23.2 34.8
5 17.9 38.6
6 24.0 61.3
7 25.8 36.4
8 24.0 24.1
9 23.5 41.0
Mean 23.9 35.4
Groups with
% < 1500 kcals
7> mean < mean
Groups > mean 3 1
with %
children ~_ mean 2 l 3
< 75%
wt/age

e.g. using child malnutrition to detect low food
consumption groups, one false positive obtained
(top right hand cell); two low consumption groups
missed (lower left hand cell).

Source: Calculation from NNC/NACIAD/FAQ, 1980, Annex III, Table 7.
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TABLE 6 (cont.)

Ranking of groups (by resources) by stunting and total income.

Group % with wt/age <80% Mean annual hh income ($)
1 45.5 125
2 52.2 316
3 28.6 598
4 60.6 11
5 61.1 217
6 44.3 524
E.qg.
Income

<$300 >$300

% weight/age >50% 2 1 3
<80%

<50% 1 2 3

3 3 6

Source: Calculated from data from Haiti Survey (Mason 1980).
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TABLE 7

Quantifying Target Groups, "Needy", and Program Recipients

Needy? (e.g. malnourished) Planning
(Pre-Program)
YES NO
Targetted? YES a1 b1 Base-line Data
NO el di
"Planned
Focusl- a
ing "l Proportion of total targetted that are needy = 1
€ Y5 arvor
"Planned

Coverage" 2: Proportion of total needy that are targetted = o
y g ey o

1'21n epidemiological terms 1. focusing is equivalent to positive predictive
value; 2. coverage is equivalent to sensitivity.

Source: Mason et al. 1982b, Table I.8.
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TABLE 8
-~-HYPOTHETICAL EXAMPLE OF SETTING TARGETTING PRIORITIES

The following data might result from a survey:

Popn. Prevalence of Number of Target:

malnutrition malnourished Design
A B c
Group 1 500 20% 100 - A1l 200
Group 2 300 25% 75 - - -
Group 3 200 403 80 ANl - ;
Design A
Numbers malnourished
Yes No
Yes 80 120 200 (Group 3)
Targetted? _
No 175 625 800 (Groups 1 & 2)
255 745 {1000

Proportion of total malnourished that are targetted = coverage

80/255 = 31%

Proportion of total targetted that are malnourished = focussing

= 80/200 = 40%
Design B
Numbers malnourished

Yes No

Yes 100 400 500 (Group 1)
Targetted?

No 155 345 500 (Groups 2 & 3)

2585 745 | 1000

Coverage = 100/255 = 39%
Focussing =100/500 = 20%



TABLE 8 (cont.)

Design C (If 200 people only can participate, compare
Design A with 200 from group 1.)

Numbers malnourished

Yes No
Yes 40 160 200 (from Group 1)
Targetted?
No 215 585 800 (rest of Group 1 +
Groups 2 & 3)
255 745 | 1000

Coverage = 40/255 = 16%
Focussing = 40/200 = 20%
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TABLE 9

POSSIBLE COMBINATIONS OF CHANGES IN FACTORS DIRECTLY

AFFECTING NUTRITIONAL STATUS AND CONCLUSIONS -AS PRESENTED

Bought Food

1.
2.
Je
A
S
e
Te

(I answer is CAEE or Don't kmow, 2nd stage analys

Income T
ncome T'
Inceme T
Income same
Inccme sSame
Income. same

ccme |,

IN FAO "GUIDELINES" (FAO 1978)

Subsistence Food

Same or T

L

Sam

T
T
L
T‘
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Same

-~

same

L

Same

|

Same
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+ve
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TABLE 10
EXAMPLES OF NUTRITIONAL AND RELATED INDICATORS

BY CROPPING PATTERN

Comparison of farmers growing high-value non-food crop with staple

% <80% Child mortality % poor n
wt/age indicator housing
Non-food 19.2 0 ol 26
Staple 36.4 6 63 308

Comparison of farmers growing improved cereal variety with traditional

% <90% ht/age n
Improved 26.5 83
Traditional 15.4 78

Comparison of farmers growing cereals,ro.t crops, and coffee

%< 90% Child mortality % poor n
ht/age indicator housing
Cereals 43.8 16.4 32.0 80
Root crops 46.2 14.8 38.6 143
Coffee 48.5 19.0 21.0 62

Sources: A. Garcia et al. 1982.

B. Rafferty et al. 1982.

C. From data used in Mason 1980.
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TABLE 11
EXAMPLES OF ASSOCIATIONS OF WATER SUPPLY AND TOILET FACILITIES WITH MALNUTRITION

Mean Wt/Age by Water and Toilet

Water Supply

Toilet River/Spring Piped/Well Total

Pit/None 79.1 83.7 82.8
n ' 55 221 276
Closed pit, Antipolo, Flush g83.1 | 86.4 86.1
n . 35 338 373
Total 80.7 85.3 84.7
n 90 559 649

Percent Households with Mean Wt/Age<80% by Water and Toilet

Water Supply

Toilet ' River/Spring Piped Well Total
Pit/None 56.4 - 38.0 47.7
n 55 , 221 276
Closed pit, Antipolo, Flush 51.4 33.7 35.4
n . 35 338 373
Total 54.4 35.4 38.1
n 90 559 649
- 14% 86%
X% = 6.857

p < 0.01

Source: Garcia et al. 1982
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TABLE 12

DERIVING INDICATORS OF PROGRAM DELIVERY AND TARGETTING

Targetted? ' Evaluation
(During Program)
YES NO
Recipient? YES ag b2 | - Program dat
Survey data (directly)
NO e2 dg
'Proportion of total recipients who are targetted = 8‘2';:157
"Leakage" | by
\Proportxon of total recipients not targetted = R
 Proportion of total targetted not recipients = 62_‘?1.2
"Delivery"
Propertion of total targetted who are recipients = q_iz_q

Source: Mason et al. 1982, Table I.8.
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TABLE 13

¢ -
' EXAMPLE OF QUTPUT FROM EXISTING DATA COMPILED DURING -£E>
: | INITIAL ASSESSMENT IN PALAWAN, PHILIPPINES
3 3 1 : . ) s 3 3 1 -
H 3 : : : Production :ln, Roadf Dentha 1 1 :" H wi
' s s - ' senslity Palay * Kg./ b :100 hae : Under 3 31 Surplus., 13t
! Municipnllity : orr =Popul.nl‘.ion:Pn'-;nu‘l.ad;ion/:lkli;. 11 :cnpul'. 560cqnutcul. ltm.l:Yro'. 0ld : Rice ‘I.ltoruoy”uucc
: ' of g0, 30 ' 1975 Y of cul. : : Mt. g 1971/973. 1979 : : yporcon
T H H : mand H 3 $ coprn: ? 3 1 1 10
: : : : t : : : s : ! '
: 1 : : s : : s t : : 1
: . Aborlon : 32 : 10,434 : 1.2 : 1332 ¢ 115 : 1200 ¢+ 1l.,6-: 29,6 : -—-42 T4 1 —%0.
t  Agutaya H 25 : 4,477 9.2 : 200 : 58 ¢+ 26L : 0.1 3 -71 : 04 45.
: Aracell : 11 : 95,956 : 2.3 t 469 ¢ 6 : 3561 3.0 . -62 . : 40,
: Balabac- : - : 11,174 : 1.1 1 1005 : 79 :+ 688 : 0.2 : ] -59 ! - 1 O.
: ataraza : - s 15,4771 ¢ l.2° : 2717+ 27T : 611 : 0.6-: t =19 - 1 = 9,
t. Brooke's Point ' 24 : 36,877 : 1.6 t 1536 : 6L 2 2253 = 1l.4-: 1T 1 =1 : 56 1 — 53,
t. Busunnga : 35 H 71,317 2.0 : 54 @ 36 + 264 1 1.3 : 4.6 t =53 : oL 3.
:  Capaynacille : 31 : 4,014 : 7.8 t - ¢ TO: 28L: 2.4 : 5.2 13 H 72 3 53.
T Coron : 28 : 20,718 : 7.1 : 1540 ¢ 17 : 359 : 4.0 1 : ~66 T2 33,
: Cuyo : 23 : 12,847 : 10.8 : 362 65 : 0?0 : 1.7 1 H =07 t e4 39.
: Dumaran : - r 7,034 : 15 : 955 ¢ 64 448 : 1.6 : : 38 - 2.
: Pl Nido : 30 t 8,753 :+ 1.3 : 1533 ¢ 47 : 408 : 1.1 : 5.8 ¢ =20 3 02 : 34,
t Linapacen : - : 3,613 1 2.1 : 1380 s 208 ¢ 750 : 0.7 : 03 : - ¢ 3.
T Magsaysay : 24 : 9,375 8.9 : 319: 93 : 875 : 53 : -85 -t 42,
¢ Puerto Princesan : 14 : 45,907 4.7 T 2167 ¢+ 94 : 4314 ¢+ 1.6- : 17.2 ¢ ~19 (1) R
: Harra : 22 : 25,157 : 1.6 1 7235 ¢ 341 : 8567 ¢ 1l.,2-: 5.8 ¢ 431 M 1 -27.
¢ Quezon : 24 : 26,516 : 1.0 : 42080 ¢ 40 : 1070 ¢ 0.4 3 32.9 1 -16 42 . 27.
t Roxns : 24 t 19,994 : 2.6 t 1907 ¢+ 064 : 1672 : 2.5 1 2.8 1 =57 : 5 67,
t San Vicentn : 26 :  T,488 : 2.2 ¢ 895 : 31 : 233 : 2.6 3 T4 1 45 2 r 47.
1 Taytay : 28 t 17,720 : 3.1 t 12291 55 : 9651 1.8 : 3.7 ¢ ~69 1 73 : 51,
] H ] 1 H H H H H B H .
U Palgwan 3 27 : 300,518 1 2.1 t 37320 t : : 1 : : 39,
X 3 : : : 1 : g t $ 3

‘Source: NNC/NORDPLAN-NACIAD-FAO. 1979. Project Paper. Philippines - Palawan
Integrated Area Development: Nutrition. Table 3.



