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ABSTRACT

Using survey data obtained through semi-structured questionnaires which were administered using
a multi-stage random sampling process, this study sought to undertake an experimental application
of the Benefit Incidence Analysis (BIA) socio-economic evaluation tool on 117 rural farming
households in Chongwe District of Zambia. The sampled households were receiving agricultural
support through the Government-financed Farmer Input Support Programme (FISP). Specifically,
this experimental study of the usage of BIA on agriculture-related spending in Zambia
was aimed at proving possible replication of the usage of BIA for evaluating socio-economic and
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distributional impacts of financing for Climate Smart Agricultural (CSA) practices. Results prove that
BIA assessment variables such as income/expenditure quintiles, education status, gender and age

are also applicable to and essential

in evaluating CSA

initiatives. Despite this study

proving applicability to CSA assessments, undertaking a BIA is highly technical and data intensive.
Such an undertaking would heavily rely on the timely availability of complementary economic and
financial data and an intermediate to advanced level of technical capacity in order to administer the

analysis.

Keywords: Benefit incidence analysis; climate smart agriculture; climate change; climate spending;

evaluation; socio-economic analysis.
1. INTRODUCTION

The discourse related to climate change seems
to be gaining momentum and increasing in
intensity year after year. In 2019, the Inter-
Governmental Panel on Climate Change (IPCC)
reported that a quarter of the Earth’s ice-free
land area had been subjected to human-induced
degradation and that climate change had
exacerbated the land degradation. The IPCC
further stated that climate change and land
degradation were projected to cause reductions
in crop and livestock productivity, modify the
plant species mix and reduce biodiversity [1].
This position highlighted the projected increase
of global food insecurity. The 2019 position held
and published by the IPCC was augmented two
years later when it stated in its 6"
Assessment Report (AR6) that it was
unequivocal that human influence had warmed
the atmosphere, ocean and land. Widespread
and rapid changes in the atmosphere, ocean,
cryosphere and biosphere had occurred. The
AR6 indicated that this human influence
was unprecedented in at least the last 2000
years [2].

Ironically, the release of the AR6 in August of
2021 coincided with the occurrence of climate
induced disasters experienced in Africa, America
and Europe at the time of publication. According
to a United Nations press release, an estimated
90,000 people in South Sudan had been affected
after heavy rains inundated homes and
agricultural fields, and had forced families and
their livestock to higher ground [3]. In the
American State of California, in Greece and in
Siberia, climate induced wildfires had been
uncontrollably ravaging each of the three states
[4-7]. These occurrences evidenced the
conclusions and projections of the IPCC that
stated, at the coincidental time of publishing the
ARG, that with further global warming, every
region was projected to increasingly experience

concurrent and multiple changes in climatic
impact-drivers [2].

It can be observed that Africa, like other
continents, has not been spared from the
ravaging effects of climate change. The United
Nations and other observers have argued that,
due to the limited capacities, high poverty levels
and poor governance systems, among other
factors, African countries are more likely to bear
the brunt of climate change [8,9,10]. The African
Union has equally observed that the Continent
may face the greatest risk arising from climate
change and that such risk has a higher likelihood
of affecting productive sectors, like agriculture,
which most African countries rely on [11].
Herein lies the argument for the propagation
and adoption of Climate Smart Agriculture
(CSA) practices for African countries. The CSA
agenda is generally driven with a view to

enhance agricultural resilience to adverse
climatic  conditions, increase  agricultural
productivity and to promote agricultural

practices that either limit or eliminate contributing
factors to climate change [12,13].

This paper therefore seeks to argue for the use
of the Benefit Incidence Analysis (BIA) as a
plausible socio-economic analysis tool that could
be applied in evaluating the impact of climate
change spending on adaptation and resilience
programs such as CSA initiatives. In augmenting
the argument for the possible application of BIA
on CSA, it is worth noting that the IPCC has
“recognised the value of diverse forms of
knowledge such as scientific, as well as
Indigenous knowledge and local
knowledge in understanding and evaluating
climate adaptation processes and actions to
reduce risks from human-induced climate
change” [14]. Therefore, the paper
presents the results of an experimental BIA study
on an agricultural programme, undertaken in
Chongwe District of Zambia, and argues for
possible applicability to CSA programmes.
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2. WHAT IS BIA AND WHY THIS STUDY?

The BIA tool is useful for evaluating the poverty
and social impact of Government spending by
assessing distributional dynamics. According to
[15] a BIA considers who, in terms of socio-
economic groups, receive what benefit from
government spending initiatives. The tool is most
commonly used to examine the impact of public
expenditures and public expenditure reforms
[16].

Traditionally, BIA is a technique that has been
utilized to assess the distributional impact of
government spending on healthcare, with the
specific aim of identifying the different socio-
economic groups that benefit from subsidies. The
BIA is largely conducted with a view to determine
that government funds and  services
provided through such funding disproportionately
benefit the lowest socio-economic
groupings. Its main objective is therefore to
assess whether government spending is pro-
poor [15].

The BIA was pioneered by two World Bank
backed studies by Selowsky (1979) for Colombia
and Meerman (1979) for Malaysia [17]. Most
studies that have consequently used the BIA
model of analysis have largely centered on the
health- and education sectors [18-22]
and have been beneficial in proving that most
government subsidy spending has been pro-rich
[17].

It is such benefits that stem from the use of BIA
that this study sought to harness with a view to
applying the analysis tool on climate action
spending. Specifically, the study aimed to prove
that BIA can be a useful tool to apply on
evaluating the socio-economic and distributional
impact of CSA initiatives. In this regard,
two specific objectives were intended to be
achieved:

1. To undertake an experimental application
of the BIA socio-economic analysis tool on
agricultural spending in Zambia using the
case of the Farmer Input Support
Programme (FISP) implementation in
Chongwe District; and
To prove similar socio-economic analysis
applicability of BIA usage on CSA
programmes

While not all of the FISP beneficiaries have been
implementing CSA practices, and while it can be
observed that not all the inputs currently being
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supplied through the FISP are CSA-supporting
inputs, it was the considered view of the authors
that undertaking the experimental BIA study on
the FISP with a view for possible application on
fully-fledged CSA initiatives was still beneficial.
And that the results could be applicable for
usage on fully-fledged CSA programmes.

3. METHODOLOGICAL APPROACH TO
STUDY

3.1 Study Setting

This experimental study was undertaken in
Zambia, a Sub-Saharan African country located
in the central-southern part of the Continent at
latitude of -13° 08' 25.26" S and a longitude of
27° 50' 57.50" E. Specifically, the study was
undertaken in Chongwe District of Lusaka
Province in Zambia. Chongwe is largely a rural
agriculture district. According to official statistics,
Chongwe District has an estimated 36,319

households, of which 62 percent are
agricultural households. The statistics
further indicate that of the agricultural

households in the District, over half of them are
classified as rural households that largely
engage in unproductive small-scale agriculture
[23].

The Government of Zambia has been
implementing a programme called the Farmer
Input Support Programme (FISP) since 2002.
The overall objective of the FISP has been to
improve access to farming inputs for
underprivileged small-scale farmers and thereby
boost agricultural productivity and contribute to
increased household food security and income.
In addition, the FISP also aims to enhance the
participation and competitiveness of the private
sector in the supply and distribution of
agricultural inputs. This entails improving the
access to adequate agricultural
inputs to targeted small-scale farmers in a timely
and effective manner [24,25]. It s
through the FISP programme that the
Government has been supporting small-scale
farmers in Chongwe, by providing them with
critical inputs.

3.2 Nature of Study

This was a quantitative study that followed the
‘Applied Research’ paradigm [26] Argue in favour
of applied research by stating that such research
is customised towards an investigation to obtain
new knowledge directed towards a specific



problem that needs to be solved. Hence, the

‘Applied Research’ paradigm was

preferred for this experimental study as it was

tailored to address the specific issue of

assessing  socio-economic  impacts  and

distributional dynamics of CSA initiatives.

3.3 Sampling Technique and Data
Collection

Random probability sampling was utilised for the
purpose of the BIA. To effectively undertake the
study, multi-stage random sampling was used
with the aim of reducing the margin of error and
increasing results confidence levels. Since
Chongwe district has an estimated 22,500
farming households, this meant that these
farming households are divided into about 188
Standard Enumeration Areas (SEA) - as
determined by the Zambia Statistics Agency
(ZamStats). Hence, 30 SEA’s were randomly
selected within 5 of Chongwe’s 17 wards. The 5
randomly selected wards fell within the
boundaries of Agriculture Farming Blocks which
are delimited by the Ministry of Agriculture for the
purpose of administering agricultural activities.
This approach was utilised to fulfil a near 20
percent sample size of the SEA and 30 percent
sample size of the wards spread across the
Agriculture Farming Blocks. After sampling
SEA’'s and wards, 120 semi-structured
guestionnaires were administered for collection
of data. The semi-structured questionnaire was
pilot tested on a small sample of respondents
drawn from the target area, as well as on
agriculture extension officers operating within
Chongwe district so as to ensure validity. In
addition, split-half reliability measures were
employed on the semi-structured questionnaire.

3.4 BIA Methodology

By making use of Stata and Microsoft Excel for
computation and analysis of the data, the
following steps were undertaken:

1. Given that at the time of data collection,
the 2015 expenditure quintiles had not
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been published, the expenditure quintiles
in the 2010 Living Conditions Monitoring
(LCMS) Survey Report for Chongwe
district were used to compute current
quintiles. The current expenditure quintiles
were computed by adjusting the 2010
quintiles for inflation (and pricing) using the
2010 and 2015 Consumer Price Index
(CPI) figures [27].

Formula used:

i) Average 2015 CPI / Average 2010 CPI =1
i) 2010 quintiles x | = 2015 quintiles

It must be noted that while the expenditure
quintiles for inflation and pricing were adjusted,
the structure/groupings remained the same.
Hence the assumption was that the quintile
structure had remained consistent from 2010 to
2015 for the purpose of this study.

2. The per capita monthly expenditure for
each household captured in the study
was computed by dividing the total
household monthly expenditure by the
number of household members.

3. The data was then clustered into
expenditure quintiles using the computed
per capita monthly expenditure. The
beneficiaries were allocated into the
quintiles where they fell based on the
social status (per capita expenditure).

4. After establishing the total number of
households in each quintile benefit of the
total expenditures, the average benefit
derived by the number of households in
each expenditure group was multiplied.
This process assumed that the costs of a
service delivery did not vary with income
or consumption level, or any other factor.
A BIA was therefore conducted by
expenditure, sex of household head, age
of household head and level of education
of household head.

BIA formula:- Utilisation X Net Unit Cost

Table 1. Expenditure QUINTILES, 2010 and computed 2015 figures

Quintile 2010 Range (ZMW)* Computed 2015 Range (ZMW)*
First Quintile Below or equal to 63 Below or equal to 91

Second Quintile 63 <x< 93 91 <x< 134

Third Quintile 93 <x=< 140 134 <x< 202

Fourth Quintile 140 <x<228 202 <x=< 329

Fifth Quintile Above 228 Above 329

* ZMW=Zambian Kwacha, the official currency of Zambia

26



It is important to note that the unit of analysis in a
household survey can either be an individual or
household and the welfare measure can either
be income or consumption/expenditure [28]. In
view of this, the unit of analysis used in this study
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benefits accrue and if these benefits are
equitably and equally distributed. In this regard, it
must be noted however that a BIA has limitations
since it does not take behaviour and other
characteristics of a group into account. For

was a household and the welfare measure was example, the likely change in demand from

per capita expenditure. households that would result from policy
changes.
The purpose of undertaking the BIA in this study
was to establish to which particular group
3.5 Variables
The analysis made use of the following variables:
Dependent Measurement
Distribution (Benefit) Utilisation multiplied by the Net Unit Cost
Independent Measurement

Per capita expenditure
Level of education

Total household monthly expenditure as per CPI

Determined by identifying education cut-off point with measures being:
Not education; Primary (below Grade 6); Primary (obtained Grade 7
certificate); Secondary (obtained Grade 9 certificate); Secondary
(obtained Grade 12 certificate) and Tertiary.

Indication of sex whether male or female

Indication of age range, with measures being: 20 to 30 years; 31 to 40
years; 41 to 50 years; and above 51 years

Gender
Age

Triangulation methods were used and conclusions drawn from synthesising results from the different
data sources. Qualitative data was analysed using the Qualitative Content Analysis Method, while
Stata and Microsoft Excel were used for quantitative data analysis and interpretation of results.

4. RESULTS
4.1 Respondent Characteristics

One hundred and twenty (120) questionnaires were administered to randomly selected farmers with
the aim of soliciting responses to satisfy the BIA objective of the study. Of the administered
guestionnaires, 117 were received and duly completed, indicating a 97.5 percent response rate. All
farmers targeted lived in rural Chongwe, with 61.5 percent being male while 35 percent were female,
and 3.4 percent had not indicated gender. With regard to age, 29.1 percent of the respondents were
aged between 41-50 years while 27.4 percent were between 31-40 years. Only 17 percent of
respondents fell in the category of 20-30 years.

30

204

Percent

Mot indicated  between20to  between 31 to  between 41 to abave 51
30 40 50

Age range of respondent

Fig. 1. Respondents distributed by Age
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4.2 Benefit
Quintile

Incidence by Expenditure

The results indicated that over half of the benefits
from the agricultural programme were allocated
to quintiles 1 (poorest quintile) and 2 in Chongwe
district. The largest proportion of benefits
however accrued to quintile 2, at 29 percent.
Beneficiaries in quintiles 3 and 4 almost received
the same ratio of benefits from the agriculture
support initiative. The data further confirmed that
a 9 percent fraction of beneficiaries fell in the
richest quintile grouping.

4.3 Benefit Incidence by Education Status

Data analysed revealed that over 60 percent of
benefits from the agricultural programme were
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enjoyed by those beneficiaries that had at least
attained secondary education. Non-educated
farmers were the lowest benefiting grouping at 5
percent. Interestingly, the results show that those
with the highest qualification among the
respondents did not receive significant benefits
from the programme. Data seems to suggest that
the higher the education status, the more
benefits accrued from the FISP, except for
tertiary qualification holders.

4.4 Benefit Incidence by Gender of
Beneficiaries

The study revealed that while females benefited
from the agricultural programme in Chongwe
district, the largest benefits were received by
male headed households at 62 percent.

30%
25%
20%
15%
10%
5%
0%
Poorest Quintile 2 Quintile 3 Quintile 4 Richest
Quintile Quintile
Fig. 2. Benefit Incidence by quintile of expenditure
35%
30%
0
o 12X 9%
> 0 U L
Not Primary Primary Secondary Secondary Tertiary
educated (below  (Grade 7) (Grade9) (Grade 12)
Grade 6)

Fig. 3. Benefit incidence by level of education
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Not
7_indicated, 3%

V|

Fig. 4. Benefit Incidence by gender

above 51

between 41 to 50

between 31 to 40

between 20 to 30

0%

26%
29%
27%
15%
50 10% 15% 20% 25% 30%

Fig. 5. Benefit incidence by age of beneficiaries

4.5 Benefit Incidence by Age

This variable was analysed to establish the
distribution of benefits of the agriculture
programme in terms of the age group. With
reference to the Living Conditions Monitoring
Survey data, the Chongwe district age groups
were divided and clustered into 4 categories; 20-
30, 31-40, 41-50 and 50+. Results indicated that
age groups 31-40 and 51+ received almost the
same measure of benefits, while age group 20-
30 had the lowest benefits (15 percent) from the
subsidy programme. Respondents falling within
the 41-50 bracket received the highest level of
benefits from the FISP at 29 percent.

5. DISCUSSION
The BIA revealed that the largest benefits from

the agriculture programme accrued to the two
lower expenditure quintiles. However, given that

29

the FISP’s original objective was to be pro-poor,
the programme slightly missed this objective due
to the benefits significantly accruing more to the
2" quintile grouping (29 percent), compared to
the poorest 1% quintile grouping (26 percent).
This shows some marginal evidence of poor
targeting. It could well be that the agricultural
programme’s targeting methodology did not
accurately incorporate the poorest farming
households. It must be noted however that using
the World Bank poverty datum line of US$ 1.9
per day, quintile groups 1 through 4 would still be
considered poor by that standard [29].

In addition, while the results showed a decline in
benefits to the higher quintile, it was worrying to
observe that the richest quintile grouping still
received significant benefits (close to 10 percent)
from the government programme. In the case of
applying BIA to CSA programmes, such results
could be similarly used to understand how far



climate action measures in agriculture are pro-
poor. This is especially vital given the essential
objectives of CSA and other adaptation and
resilience building initiatives being aimed at
targeting the most vulnerable [30-33]. It must be
noted that aspects such as benefit incidence by
level of education, can also be considered as
proxy variables useful for measuring benefits of
CSA initiatives that accrue to different socio-
economic classes. An interesting observation
from the results was that the tertiary education
holders received the least benefits from the
agricultural programme. This is probably due to
such beneficiaries likely having other sources of
income or livelihoods. Such dynamics are
worthwhile factors for consideration when it
comes to CSA assessments or during the
conceptual and design stages for CSA initiatives
[30,33].

The study results also highlighted the lack of a
pro-gender aspect in the agriculture programme.
This contributed to the skewed benefits that the
BIA results revealed, with female headed
households only having received a third of the
benefits compared to male headed households
at 62 percent. These gender skewed results are
particularly worrying due to the fact that Zambia,
like many other African countries, is taking
measures to advance the status of women and
improve their wellbeing in society. Despite these
efforts, it can be noticed in the results of the
study, that agricultural and related benefits are
not accruing to the feminine gender in a
significant way. In terms of application to CSA
initiatives, such gender skewed results would be
particularly important given the strong gender
dynamics that are advocated for and included
within the framework for CSA implementation
[34,35,30]. It has been observed that in order to
achieve CSA in a socially sustainable manner,
there is need to understand the roles, capabilities
and responsibilities of women and men to ensure
equal access to CSA benefits [36,37].

Lastly, the BIA results indicated that the youth
grouping (aged 20-30) received the lowest
benefits (15 percent) from the programme
compared to the sum of the adult population
benefits (82 percent for age range 31 and
above). The highest benefits accrued to the
middle aged (41-50) at 29 percent, followed by
the young adult grouping (31-40) at 27 percent.
Interestingly, data revealed that even
beneficiaries aged above 51 received more
benefits (26 percent) than the youth grouping. An
assessment of Zambia’s population and
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demographic dividend variables revealed that
over half of the population is in the lower age
category [38]. This population data analysed
against the results from the BIA indicate a
skewed and worrying phenomenon. If the bulk of
Zambia’s population was revealed to be in the
youth grouping, then it was indispensable to
have ensured that socio-economic spending on
agricultural ~ support  through  the  FISP,
increasingly benefitted this grouping. The fact
that results show a significant marginalisation
from benefits for the younger age group, could
reveal the possibility of either poor targeting or
that the younger age group may not be
interested in agriculture related programmes, as
evidenced in studies [39,40].The age variable is
a useful indicator to observe in relation to
assessing the uptake of CSA practices or
benefits, particularly with regard to the younger
generation who must be the larger target group
for such climate action initiatives. Targeting
younger groupings through CSA initiatives is
essential if climate action is to be sustainable
[41-44,31].

While many studies have been undertaken, in
varying degrees, within the subject area of CSA,
not many, if any, have addressed the aspect of
using the BIA model to evaluate CSA initiatives.
CSA studies have ranged in scope to consider
areas such as: cost-benefit analysis of CSA
[45,46]; prioritisation of technology usage in CSA
practice [47]; application of the rapid appraisal
tool on CSA [30]; entrepreneurship and CSA
[12]; and evaluating the economic returns of CSA
adoption [48], among others. The bulk of these
more recent studies seem to aim at propagating
the benefits of CSA with a view to bolster
increased uptake due to the benefits the practice
provides in relation to climate change mitigation
and adaptation. On the other hand, studies
framed around the BIA subject area also fall
short due to lack of any addressing the possibility
of weighing the benefit incidence of CSA
financing and implementation. Most of the BIA
studies, as earlier observed, are mainly focused
on health and education [17], and this provides a
gap for this current study.

6. CONCLUSION AND RECOMMENDA-
TIONS

The study sought to undertake an experimental
application of BIA usage on Zambia’s agriculture
programme, the FISP, with the intention of
proving applicability on CSA initiatives. In
achieving this aim, the therefore had two specific



objectives: (i) undertake an experimental BIA on
Zambia’s FISP; and consequently (ii) prove
applicability to CSA programme assessment.
The results prove that BIA assessment variables
such as income/expenditure quintiles, education
status, gender and age are also applicable to
and essential in evaluating CSA initiatives. It is
worth noting however, that despite proving
applicability to CSA assessments, undertaking a
BIA is highly technical and data intensive. Such
an exercise relies heavily on the timely
availability of complementary economic and
financial data. In addition, it requires the
possession of intermediate to advanced levels of
technical know-how in order to administer the
analysis.

It is therefore recommended that BIA be
considered as a possible socio-economic
analysis tool for evaluating the distributional
impacts of CSA spending on rural and poor
farming communities. The BIA model could
complement some of the other CSA assessment
mechanisms that have been proposed and
addressed in other studies such as cost-benefit
analysis and the rapid appraisal tool.

It is also recommended that policy makers
ensure that BIA distributional variables such as
household income, gender, education status and
level of education are considered and included in
the framework for CSA initiatives as they
conceptualise, develop and implement such
programmes/projects. This will ensure that CSA
programmes are designed with pro-poor
variables in mind and are consequently
implemented using a pro-poor model.

Finally, as an off-shoot of this study, it may also
be worthwhile to recommend the restructuring of
agricultural programme interventions such as the
FISP to either accommodate CSA dynamics or to
model the entire intervention programme on the
CSA framework and principles [49].
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