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Executive summary 

Under Oxfam GB’s Global Performance Framework, mature projects are being randomly 
selected each year for a rigorous assessment of their effectiveness. The project ‘Supporting 
Rural Livelihoods and Employment in Western Georgia’ was one of those selected for an 
Effectiveness Review in the 2012/13 financial year. This project, implemented between 2007 
and 2012 in partnership with the Civil Society Institute (CSI), aimed at strengthening 
incomes among smallholder producers by improving production and marketing techniques. 
One hundred and fifty households in two regions of western Georgia were directly supported 
with a programme of training, technical support, and the provision of capital and productive 
inputs over a three or four-year period. Another component of the project involved 
advocating for a more enabling policy environment for small producers in Georgia; the 
results of this advocacy work were not evaluated in this Effectiveness Review. 
 
The Effectiveness Review adopted a quasi-experimental impact evaluation design, which 
involved comparing households that had been supported by the project with households in 
neighbouring communities that had similar characteristics at baseline in 2007. A household 
survey was carried out with 134 of the households directly supported by the project 
(including most of the households included in the livestock, tomato, potato and honey 
components of the project) and with 269 comparison households. At the analysis stage, the 
statistical tools of propensity-score matching (PSM) and multivariable regression were used 
to reduce bias in making comparisons between the supported and comparison households 
in terms of the various outcome indicators. The outcomes assessed included those related 
to the adoption of improved agricultural practices, production and sales of agricultural 
products, household income and wealth status, and measures of self-confidence and 
community involvement. The household expenditure data, in particular, informs Oxfam GB’s 
global livelihoods outcome indicator: 
 

 Percentage of households demonstrating greater income, as measured by daily 
consumption expenditure per capita. 

 
The survey data provide evidence that supported households have, on average, adopted 
improved production techniques at greater rates than the comparison households, and 
during 2012 produced and sold much larger quantities of the products supported under the 
project (tomatoes, potatoes, dairy products or honey) than comparison households. In three 
of the project components, this increase in sales appears to have led to a significant 
increase in overall household income. Among the tomato producers, household income is 
estimated to be around 40 per cent higher than it would have been without the project; the 
boost to income among the supported potato producers and beekeepers is smaller. 
However, in the case of those supported in cattle breeding, household income appears to be 
no higher than comparable households that did not receive such support. Similar variations 
in outcomes between the difference components of the project are found in relation to other 
indicators of household wellbeing, such as the diversity of food types consumed in the 
household, or the ownership of assets. 
 
Project participants expressed more positive opinions than comparison producers on their 
ability to influence affairs within their communities, as well as on their level of self-confidence 
and their ability to take initiative in improving their economic situation. The size of these 
differences varied between the different project components. 
 
Although this project has now closed, the findings of this Effectiveness Review may be used 
to provide important lessons for future programming. Oxfam and the project partners are 
encouraged to consider the following: 

 Investigate the reasons for the differences in impact on household wellbeing between 
the various components of the project. 

 Use the quantitative estimates of impact on household income and other indicators of 
wellbeing to inform future decisions on the optimal intensity for livelihoods programming. 
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1 Introduction and purpose 

Oxfam GB has put in place a Global Performance Framework (GPF) as 
part of its effort to better understand and communicate its effectiveness, 
as well as to enhance learning across the organisation. This framework 
requires project/programme teams to annually report output data across 
six thematic indicator areas. In addition, modest samples of mature 
projects (e.g. those closing during a given financial year) under each 
thematic indicator area are being randomly selected each year and 
rigorously evaluated. One key focus is on the extent to which they have 
promoted change in relation to relevant OGB global outcome indicators. 
 
The global outcome indicator for the livelihoods thematic area is the 
extent to which targeted households demonstrate greater household 
income, as measured by household expenditure per capita. The 
household survey that took place in western Georgia in October 2012 
was part of an effort to capture data on it. The project randomly selected 
for the Effectiveness Review is entitled ‘Supporting Rural Livelihoods 
and Employment in Western Georgia’ (GEOA45).  This was a five-year 
project, implemented from 2007 to 2012 in partnership with the Civil 
Society Institute (CSI), which aimed to strengthen incomes among 
smallholder producers by improving production and marketing 
techniques, and advocating for a more enabling policy environment. The 
specific objectives of the project were to: 

 Promote adoption of more intensive agricultural production 

 Improve market linkages 

 Develop and advocate policy for pro-poor development. 
 
This Effectiveness Review covers the direct support provided over the 
five years of the project’s lifetime to 150 producer households in the 
regions of Adjara and Samegrelo. These participant households were 
distributed among approximately 15 communities throughout the two 
regions. Each household received support in the production and 
marketing of a specific product – one of potatoes, tomatoes, 
greenhouse vegetables, cattle and dairy products, or honey, depending 
on what was considered most appropriate in the local environment and 
market context. Participant households in each local area were formed 
into ‘business clubs’ through which they participated in training on 
productive techniques, and received individual coaching from CSI and 
Oxfam programme staff. Each household also received a package of 
productive capital and inputs – including beehives, cattle and sheep, 
seeds, fertilisers and pesticides and sprayers, as appropriate to support 
production of the relevant product in each local area. Each household 
received a package intended to fully support production of the product in 
the first year, with the package of inputs decreasing over three or four 
years. Implementation was staggered so that approximately a third of 
the participants received support from 2008 to 2011, a third from 2009 
to 2012, and a third from 2010 to 2012. 
 
This report presents the findings resulting from a process where data 
were collected and compared from farmer group members and from 
non-members targeted by the project and farmers residing in 
purposively-matched comparison villages. The policy advocacy 
activities of this project are not covered by this evaluation. 
 
 

This report 

documents the 

findings of an 

effectiveness 

review for a 

project that aimed 

to bring 

improvements to 

the livelihoods of 

rural households 

in western 

Georgia. 
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Figure 1.1: Regions where the project was implemented 

 
Section 2 of this report reviews the intervention logic of the project 
under consideration. Section 3 and Section 4 follow by presenting the 
impact evaluation design that was used and the methods of data 
collection and analysis, respectively. Section 5 presents the results of 
the analysis of the data. Section 6 concludes with a summary of the 
results found and some programme learning considerations. 
 
 

2 Intervention logic of the project 

Figure 2.1 presents a simple logic model for the project activities in 
support of the 150 participant households. The activities were focused 
on increasing 
productivity as well as 
the quality of 
production. This is 
intended to enable 
households both to 
produce more of the 
various products and to 
realise better prices 
when bringing them to 
market, so leading to an 
overall increase in net 
revenue from 
production of these 
products. This will 
naturally lead to 
material gains for 
households in the form 
of increased income 
and wellbeing and 
improved food security. 
At the same time, it is 
believed that supported 
producers, who were 
targeted as among the 
most vulnerable in their 
communities, will also 
realise important 

Figure 2.1 
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psychological benefits as they become more prosperous and successful 
smallholders. 

 

3 Impact assessment design 

3.1 Limitations in pursuing the ‘gold standard’ 

A social programme’s net effect is typically defined as the average gain 
participants realise in outcome (e.g. improved household food security) 
from their participation. In other words:  
 

Impact =  average post-programme outcome of participants minus 
what the average post-programme outcome of these same 
participants would have been had they never participated 

 

This formula seems straightforward enough. However, directly obtaining 
data on the latter part of the equation – commonly referred to as the 
counterfactual – is logically impossible. This is because a person, 
household, community, etc. cannot simultaneously participate and not 
participate in a programme. The counterfactual state can therefore 
never be observed directly; it can only be estimated.     
 
The randomised experiment is regarded by many as the most credible 
way of estimating the counterfactual, particularly when the number of 
units (e.g. people, households or, in some cases, communities) that are 
being targeted is large. The random assignment of a sufficiently large 
number of such units to intervention and control groups should ensure 
that the statistical attributes of the two resulting groups are similar in 
terms of their a) pre-programmes outcomes (e.g. both groups have the 
same average incomes); and b) observed characteristics (e.g. 
education levels) and unobserved characteristics (e.g. motivation) 
relevant to the outcome variables of interest. In other words, 
randomisation works to ensure that the potential outcomes of both 
groups are the same. As a result – provided that threats, such as 
differential attrition and intervention spillover are minimal – any 
observed outcome differences observed at follow-up between the 
groups can be attributed to the programme. 
 
However, implementing an ideal impact assessment design like this is 
only possible if it is integrated into the programme design from the start, 
since it requires the introduction of some random element that 
influences participation. To evaluate an ongoing or completed 
programme – as in this Effectiveness Review – or one where 
randomisation is judged to be impractical, it is therefore necessary to 
apply alternative techniques to approximate the counterfactual as 
closely as possible. 
 

3.2 Alternative evaluation design pursued 

When the comparison group is non-equivalent there are several 
evaluation designs that can identify reasonably precise intervention 
effects – particularly when certain assumptions are made. One solution 
is offered by ‘matching’: finding units in an external comparison group 
that possess the same characteristics, e.g. ethnicity, age, and sex, 
relevant to the outcome variable as those of the intervention group and 
matching them on the bases of these characteristics. If matching is 
done properly in this way, the observed characteristics of the matched 
comparison group will not be significantly different, on average, from 
those of the intervention group. 

The effectiveness 
review attempted 
to ascertain what 

would have 
happened in the 

intervention 
communities had 

the project not 
been implemented. 



Supporting Rural Livelihoods and Employment in Western Georgia – Effectiveness Review 

 

5 
 

The problem, however, with conventional matching methods is that, with 
large numbers of characteristics on which to match, it is difficult to find 
comparators with similar combinations of characteristics for each of the 
units in the intervention group. Typically, the end result is that only a few 
units from the intervention and comparison groups get matched up. This 
not only significantly reduces the size of the sample but also limits the 
extent to which the findings can be generalised to all programme 
participants. (This is referred to as the ‘curse of dimensionality’ in the 
literature.)   
 
Fortunately, matching on the basis of the propensity score – the 
conditional probability of being assigned to the programme group, given 
particular background variables or observable characteristics – offers a 
way out. Propensity-score matching (PSM) works as follows. Units from 
both the intervention and comparison groups are pooled. A statistical 
probability model is estimated, typically through logit or probit 
regression. This is used to estimate programme participation 
probabilities for all units in the pooled sample. Intervention and 
comparison units are then matched within certain ranges of their 
conditional probability scores. Tests are further carried out to assess 
whether the distributions of characteristics are similar in both groups 
after matching. If not, the matching bandwidth or calliper is repeatedly 
narrowed until the observed characteristics of the groups are statistically 
similar. Provided that a) the dataset in question is rich and of good 
quality; b) the groups possess many units with common characteristics 
(i.e. there is a large area of common support); and c) there are no 
unobserved differences relevant to the outcome lurking among the 
groups, PSM is capable of identifying unbiased intervention effects.  
 
Multivariable regression is another approach that is also used to control 
for measured differences between intervention and comparison groups. 
It operates differently from PSM in that it seeks to isolate the variation in 
the outcome variable explained by being in the intervention group net of 
other explanatory variables (key factors that explain variability in 
outcome) included in the model. The validity of both PSM and 
multivariable regression are founded heavily on the ‘selection on 
observables’ assumption, and, therefore, treatment effect estimates can 
be biased if unmeasured (or improperly measured) but relevant 
differences exist between the groups.1 Both PSM and multivariable 
regression were used to analyse the data collected under this 
Effectiveness Review, and efforts were made to capture key 
explanatory variables believed to be relevant in terms of the assessed 
outcomes, e.g. sex and age of household head, educations levels, etc. 
(see Section 4 below.) 
 
While no baseline data were available, efforts were made, as explained 
below, to reconstruct it through respondent recall. This method does 
have limitations, e.g. memory failure, confusion between time periods, 
etc. However, for data that can be sensibly recalled, e.g. ownership of 
particular household assets, it can serve to enhance the validity of a 
cross-sectional impact evaluation design. The reconstructed baseline 
data were used in two ways. First, several of the variables included in 
the PSM and regression procedures were baseline variables 

                                                           
1
 One of the MVR procedures that was used attempted to control for possible unobserved differences between the groups. This 

is the Heckman selection model or two-step estimator. Here, efforts are made to directly control for the part of the error term 
associated with the participation equation that is correlated with both participation and non-participation. The effectiveness of 
this method, however, depends, in part, on how well the drivers of participation are modelled.  

In an attempt to 
mitigate bias in 

estimates of 
outcomes, two 

statistical 
procedures were 
used: propensity 
score matching 

and multi-variable 
regression. 
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constructed from recalled baseline data. For example, one variable was 
related to the respondent’s wealth status at baseline, derived through 
the construction of a household wealth index based on asset ownership 
and other wealth indicators. This was done in an attempt to control for 
baseline wealth differences between the intervention and comparison 
groups. 
 
The second way the reconstructed baseline data were used was to 
derive pseudo difference-in-difference intervention effect estimates. 
With longitudinal or panel data, this is implemented by subtracting each 
unit’s baseline measure of outcome from its endline measure of 
outcome (i.e. endline outcome status minus baseline outcome status). 
The intention here is to control for time invariant differences between 
the groups. Bearing in mind the limitations associated, recalled baseline 
data, using PSM and/or regression with difference-in-difference 
measures is considered to be a strong quasi-experimental impact 
evaluation design. 
 

3.3 Selection of project participants and comparison 
households 

A key factor in ensuring the validity of any non-randomised impact 
evaluation design is to use an appropriate comparison group. This is 
particularly true for ex-post, cross-sectional designs. Comparators that 
differ in relevant baseline characteristics and/or are subjected to 
different external events and influences are likely to result in misleading 
conclusions about programme impact. Identifying a plausible 
comparison group is therefore critically important and is, generally 
speaking, not an easy task in non-experimental work. 
 
As mentioned above, 150 households were directly targeted by the 
project throughout the two regions. The project aimed to target 
particularly vulnerable households, including female-headed 
households. At the same time, however, participant households were 
also required to meet some minimum criteria to ensure that they had the 
potential to benefit from the project activities. In the case of the project 
components that supported crop production (tomatoes or potatoes), 
households had to have a minimum quantity of cultivable land. In the 
livestock and beekeeping project components, households were 
required to have some previous experience with raising cattle or with 
beekeeping. 
 
The targeting process adopted for this project involved a series of steps: 
 
1. The most vulnerable households in the two regions were identified 

from the database of vulnerable households maintained by the 
Georgian governmental Social Assistance Agency (SAA). This 
database is updated every few years through household surveys. 
The scale used to define poverty in this database is mainly focused 
on ownership of household goods or assets, such as livestock. 

2. The list of vulnerable households derived from the SAA database 
was compared with lists of vulnerable households maintained by 
district governments. 

3. The project team based their decisions on which communities this 
project would be implemented in on the numbers of vulnerable 
households as well as the potential in the local area for improving 
productivity in agricultural, livestock rearing or honey production. It 

Households were 
originally selected 
for participation in 
the project though 
a lengthy process 

aimed at assessing 
both their 

vulnerability and 
their potential to 
benefit from the 

livelihoods support. 
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was decided to focus the project on multiple households from the 
same communities. (The exception to this was the beekeeping 
component in Adjara region, where no communities had 
concentrations of vulnerable households with the requisite 
experience. Consequently, the seven households chosen were 
recruited from communities across a large area.) Importantly from the 
point of view of evaluation, there were clearly many households in 
communities other than those selected for the project that could also 
have been eligible for participation had they had the opportunity. 

4. Community leaders and other key informants in the selected 
communities were consulted on which households from the SAA 
database they considered to be most vulnerable, but which had the 
potential to benefit from this project (access to cultivable land or 
previous experience of cattle rearing or beekeeping, as appropriate).  

5. CSI and/or Oxfam staff visited each household identified through this 
process, to confirm that they should indeed be considered poor, as 
well as having the required land access or experience. Some 
households identified from the SAA or regional databases were 
excluded at this stage because they did not appear to be poor. A 
small number of households that were not on the SAA or regional 
lists, but which were clearly poor and had the potential to benefit, 
were added. 

6. The selected households were offered the opportunity to participate 
in the project. It is important to note that a high proportion (estimated 
to be around one third) of households declined the opportunity: the 
main motivation for this appears to have been that households were 
concerned about losing state welfare payments if they were to 
receive donations of productive capital. 

 
Ideally the process for identifying comparison respondents would 
replicate the targeting process described above. In fact within the time 
and resource constraints available in the Effectiveness Review, it was 
not possible to carry out such a detailed targeting process. Instead, a 
simpler approach was adopted. Firstly, CSI field staff identified 
communities that were located in similar areas to those supported by 
the project and which had similar characteristics in terms of 
environment, topology and access to roads and other infrastructure. The 
suitability of these comparison communities was confirmed during visits 
by the consultant and Oxfam adviser. 
 
CSI staff in Samegrelo region advised that the component of the project 
focused on production of vegetables in greenhouses was designed to 
be highly specific to a single community: this component was 
implemented in a location with access to a thermal water source. It was 
not thought possible to find another comparable community, and so this 
aspect of the project (which involved six of the 150 participant 
households) was excluded from the Effectiveness Review. 
 
The approaches used to identify comparison households within each 
community differed. In the area of the cattle-rearing project component 
in Samegrelo region, comparison respondents were selected from 
among the participants in a small project implemented by CSI and 
Oxfam (with funding from the States of Jersey) during 2008: households 
in several communities received a one-off delivery of agricultural inputs, 
but not intensive training or technical support. The process used to 
identify households to participate in this project was similar to that 
applied to the project under review, but only low levels of support were 
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provided. These households were therefore thought to provide a 
reasonably good comparison to those supported by the project under 
review; comparison respondents were randomly selected from among 
the participants in the earlier project. The disadvantage of using this 
group for comparison is that the outcome estimates generated in this 
report relate to the differential impact of the two projects: that is, the 
additional impact of the full project among those who participated in the 
cattle-breeding component, over and above the impact generated by the 
2008 project. Since the intensity of support provided under the full 
project was far in excess of the 2008 project, this seems a reasonable 
hypothesis to test. 
 
In the areas of the tomato and potato project components, key 
informants in the comparison communities were asked to identify the 
most vulnerable households in their communities. In two of the 
comparison communities, a sample of households from the SAA lists 
from 2007 were available to the survey team; these were used in 
conjunction with the key informants to decide which households to 
interview. The survey team visited these households, and first 
ascertained that they had access to a minimum level of cultivable land, 
and that they had access to that land in 2008, before proceeding with 
the interview. Households that did not have access to cultivable land in 
2008 were not interviewed, as they were clearly not comparable to 
those supported by the project. 
 
The key criterion for participation in the honey component of the project 
was that households had some previous experience with beekeeping. 
The survey therefore sought out households in neighbouring areas with 
experience of beekeeping, either currently or in the past. This process 
involved visiting multiple communities and asking key informants for 
assistance; it was particularly difficult in the Adjara region, where 
beekeeping is not a common activity. 
 
Through these activities, the survey team attempted to replicate the 
process for selecting project participants as closely as possible within 
the short time available. However, it was accepted that the replication 
would not be perfect, and that controlling for demographic and baseline 
differences between the supported and comparison households at the 
analysis stage would be important. In particular, it was not possible for 
the survey team to identify those households that would have chosen to 
participate in this project in 2008 if they had been offered the 
opportunity. The processes used by the survey team at best only 
identified a comparison group for those who were offered the 
opportunity to participate in the project. (It is arguable that there is an 
exception to this in the case of the comparison group for the cattle-
breeding component of the project, since these people had accepted 
participation in another – though much less intense – project in 2008.) 
Since the potential loss of state benefits was considered to be the main 
motivation behind the decisions not to participate among those who 
were originally offered, the survey captured data from each household 
on the state benefits they were receiving at baseline, and used these 
data as matching or control variables.  

Communities and 
households were 

selected for 
interview for the 

comparison group 
following, as much 

as possible, a 
similar process to 
that used to select 

project 
participants. 
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4 Methods of data collection and analysis  

4.1 Data collection 

A household questionnaire was developed by Oxfam staff and the 
consultant in order to capture data on various measures associated with 
the project’s intervention logic presented in Section 2. Data for other key 
characteristics of the interviewed households were also obtained to 
implement the evaluation design described in Section 3. The 
questionnaire was tested by means of practical exercises during the 
enumerator training in each of the two regions, and was subsequently 
revised. 
 
The questionnaires were administered by teams of enumerators, 
recruited separately in each of the two regions. Candidates participated 
in a one-day training workshop held in Zugdidi, before taking part in the 
practical exercise in their home regions. Following the exercises, ten 
enumerators were selected to undertake the work in Adjara region, and 
eight in Samegrelo region. 
 
Lists of the participant households to be interviewed were prepared in 
advance from project records. All the participant households were 
targeted for interview, except for those in the greenhouse agriculture 
component of the project, which were not included in this Effectiveness 
Review. In the event, two of the households included in the beekeeping 
component in Adjara Region were in communities far from the others 
included in the project, and could not be reached for practical reasons. 
Another eight households were not available for interview for various 
reasons, so the total number of participant households surveyed was 
134. 
 
In the communities where participants in the 2008 States of Jersey 
project were to be interviewed for comparison purposes, lists of 
respondents were randomly selected from these lists. In other 
comparison communities, the survey team consulted with key contacts 
to identify the households appropriate for surveying, as described in 
Section 3.3 above. 
 
The survey was conducted with any adult member of the selected 
households. Where possible, more than one household member was 
involved in responding, since different members tended to have 
knowledge of different aspects of the household’s affairs. 
 
The work of the enumerators was closely monitored and scrutinised by 
the consultant and, during the first week, by Oxfam’s Oxford-based 
adviser. 
 
The numbers of households interviewed in each community are shown 
in Table 4.1.  
 

  

In the area where 
the project’s 

livestock 
component was 
implemented, 
comparison 

households were 
randomly selected 
from among the 

beneficiaries of an 
earlier, 2008, 

project. 
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Table 4.1: Intervention and comparison communities and sample sizes 
  Intervention communities Comparison communities 

Region 
Project 

component 
Name 

Households 
surveyed 

Name 
Households 

surveyed 

Adjara Tomato Vaio 10 Tibeta 8 

  Tsoniarisi 8 Tskmorisi 5 

    Zesopeli 11 

    Zvare 3 

Adjara Potato Tsablana 16 Pachkho 27 

    Gurdzauli 12 

  Uchkho 17 Dzirkvadzeebi 33 

  Oqruashvilebi 9 Kedlebi 24 

  Elelidzeebi 6 Vashlovani 12 

Adjara Beekeeping Various 5 
Nigazueli and 
surroundings 

6 

Samegrelo Cattle rearing Narazeni 12 Kolkhida 14 

    Akhalsopeli 12 

  Chaladidi 14 Patara Poti 12 

    Sagvichio 14 

  Akhalsopeli 18 Torsa 42 

Samegrelo Beekeeping Odishi 5 Khulishkari 10 

  Mukhuri 14 Jgali/Skuri 24 

Total   134  269 

 

4.2 Data analysis 

A data-entry interface was developed and data-entry carried out by staff 
at the Young Economists’ Association of Georgia. Data for each survey 
was entered twice, with discrepancies flagged to the data-entry clerk for 
resolution during the second entry. Data analysis was performed in 
Stata by staff from OGB’s office in Oxford. 
 
The results of this analysis are presented in Section 5. Most of the 
analyses involved group mean comparisons using t-tests, as well as 
propensity-score matching (PSM) with the psmatch2 module and 
various multivariable regression approaches. PSM was implemented 
using both kernel and nearest-neighbour matching without replacement. 
Backwards stepwise regression was used to identify those variables 
correlated with participation in the project at p-values greater than 0.25. 
Covariate balance was checked following the implementation of each 
matching procedure, and efforts were made to ensure that the 
covariates were balanced across groups at p-values greater than 0.25. 
Bootstrapped standard errors enabled the generation of confidence 
intervals for statistical hypothesis testing. (See Appendix 1 for further 
details.) 
 
All the covariates presented in Table 5.1.1 below were included in the 
various regression approaches undertaken, i.e. regression with robust 
standard errors (to address issues of heteroscedasticity), robust 
regression (to reduce the influence of outliers), and regression with 
control functions (to attempt to control for relevant unobserved 
differences between the intervention and comparison groups). 
 
As will be seen in Section 5.1 below, the dataset contained significant 
differences in baseline characteristics between the intervention and 
comparison groups. These differences were thought to have been 
associated with the fact that the procedure used to select comparison 
respondents was an imperfect replication of the procedure used to 
select project participants: in particular, fewer of the comparison 
households were at the lowest level in terms of household wealth 
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indicators in 2007 than the supported households, and there was no 
way of knowing whether comparison households (except arguably those 
in the cattle-rearing area) would have accepted the invitation to 
participate in the project had they been offered in 2008. It was therefore 
believed that some of those who were interviewed for comparison 
purposes were particularly weak comparators. The advantage of PSM 
models is that these inappropriate comparators are excluded or reduced 
in influence, since the sample on which the analysis is performed only 
matches the most comparable individuals. However, in regression 
modelling they have the potential to bias the outcome estimates (unless 
one can control for selection bias appropriately with Heckman 
procedures). For this reason, those observations that were excluded as 
being outside the area of common support in the PSM nearest-
neighbour models were also excluded from the standard regression 
models. 
 

4.3 Main problems and constraints encountered 

The survey work was carried out successfully, with no major problems 
being encountered. 
 
Feedback from the consultant and survey team suggested that it was 
challenging to elicit truthful responses from respondents on indicators of 
household wellbeing. The information provided on household assets 
was thought to be particularly prone to understatement, since the 
respondents are used to being assessed through a similar survey 
process by representatives of the Social Assistance Agency, and are 
aware that their responses will affect their eligibility for state benefits. 
Most of the survey team were experienced enumerators, and were able 
to probe for answers – but even so, it is likely that details of asset 
ownership captured in the survey are under-reported to some extent. 
 
Fortunately, for those households that had been supported by the 
livestock component of the project, it was possible to compare their 
survey responses with monitoring data collected by CSI in March 2012 
on the number of cattle owned by each household. The CSI records 
showed that supported households owned on average 5.0 cattle in 
March 2012, whereas in this survey they reported owning an average of 
3.9 cattle. Seventy per cent of these households reported owning fewer 
cattle in the survey than they had previously informed CSI. There was 
not thought to be any reason for average holdings of cattle to have 
changed systematically in the time between the two surveys, so this 
suggests that the numbers of cattle were under-reported in the survey to 
some extent. 
 
However, there is no reason to believe that the degree of under-
reporting differed between the supported and comparison households. 
This problem is therefore not thought to have introduced bias into the 
outcome estimates detailed in Section 5. 
 
 

  

Data on livestock 
ownership reported 
in the survey was 

compared to 
project monitoring 
data, suggesting 
that there may 

have been some 
modest under-

reporting. 
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5 Results 

5.1 General characteristics 

Table 5.1 presents summary statistics on the demographic and baseline 
characteristics contained in the survey, and compares the averages 
between the households supported by the project (the ‘intervention’ 
households) and the comparison households. The asterisks beside the 
numbers indicate differences in averages between the groups that are 
statistically significant at a 90 per cent confidence level or greater. 
 
There are various significant differences between the supported and 
comparison households. In Adjara region in particular: 

 Supported households were considerably poorer, as measured by 
the wealth index at baseline in 2007, than were the comparison 
households.2 Fifty-one per cent of the supported households 
surveyed were within the bottom third in terms of the wealth index in 
Adjara region. This was expected: it reflects that the process for 
selecting households to survey for comparison purposes was 
carried out quickly and with much less detailed engagement than 
the targeting process used in the project. 

 Supported households were less likely to have members with 
secondary and higher education than comparison households. 

 Supported households were less likely to be involved in rearing 
livestock, less likely to have some formal salaried employment, 
much less likely to have received remittances, and more likely to be 
engaged in casual labour at baseline in 2007 than were comparison 
households. 

 More of the supported households were Orthodox and fewer were 
Muslim than the comparison households. 

 
Significant differences in characteristics between the groups interviewed 
in Samegrelo region are: 

 Supported households have an average of five members, 
compared to four members in comparison households. 

 Heads of supported households were a few years younger on 
average than heads of comparison households. 

 As in Adjara region, supported households were much less likely to 
have higher education; in fact, no single head of a supported 
household had any higher education. 

 Supported households were less likely to be engaged in rearing 
livestock, agricultural processing or beekeeping at baseline in 2007, 
but more likely to be engaged in sales of dairy products. 

 A much larger proportion of the supported households than 
comparison households were receiving state welfare payments in 
2007. (Thirty-two per cent of supported households reported 
receiving these payments in 2007, but only 16 per cent of 
comparison households). 

 
In addition, in Samegrelo region, the household member who 
responded to the survey was significantly more likely to be a woman 
among the supported households than among the comparison 
households. 

                                                           
2
 The construction of this wealth index is detailed in Section 5.2.9 below. 

In Adjara Region, 
project participant 
households were 

significantly poorer 
before the project, 
according to the 
recalled baseline 

data, than were the 
comparison 
households. 
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Table 5.1: Descriptive statistics: Covariate comparison between treatment groups 

 Overall Adjara Region Samegrelo Region 

 Intervention 
Mean 

Comparison 
Mean Difference t-statistic 

Intervention 
Mean 

Comparison 
Mean Difference t-statistic 

Intervention 
Mean 

Comparison 
Mean Difference t-statistic 

Respondent is head of household 0.388 0.472 -0.084 -1.60 0.338 0.411 -0.073 -1.03 0.444 0.539 -0.095 -1.23 
Respondent is female 0.627 0.513 0.114** 2.17 0.563 0.496 0.067 0.92 0.698 0.531 0.167** 2.22 
Household size 5.351 4.751 0.600*** 2.74 5.592 5.390 0.201 0.72 5.079 4.047 1.032*** 3.23 
Number of adults 3.955 3.766 0.189 1.09 4.127 4.248 -0.121 -0.52 3.762 3.234 0.528** 2.17 
All adults in household are aged over 60 years 0.015 0.063 -0.048** -2.16 0.014 0.035 -0.021 -0.88 0.016 0.094 -0.078** -2.02 
Only one adult in household 0.052 0.052 0.000 0.01 0.014 0.014 -0.000 -0.01 0.095 0.094 0.001 0.03 
Household head is female 0.201 0.156 0.045 1.14 0.099 0.099 -0.001 -0.02 0.317 0.219 0.099 1.48 
Age of household head 54.463 57.706 -3.244** -2.11 54.761 57.348 -2.587 -1.17 54.127 58.102 -3.975* -1.87 
Household head has some secondary education 0.896 0.963 -0.067*** -2.71 0.901 0.979 -0.077** -2.53 0.889 0.945 -0.056 -1.41 
Number of adults with some secondary education 3.545 3.599 -0.054 -0.31 3.676 4.064 -0.388 -1.61 3.397 3.086 0.311 1.31 
Household head has some higher education 0.030 0.160 -0.130*** -3.89 0.056 0.156 -0.100** -2.10 0.000 0.164 -0.164*** -3.50 
Number of adults with some higher education 0.313 0.695 -0.382*** -3.79 0.394 0.716 -0.322** -2.13 0.222 0.672 -0.450*** -3.46 
Household head engages in productive activity 0.724 0.703 0.021 0.44 0.746 0.759 -0.012 -0.20 0.698 0.641 0.058 0.79 
Number of productive adults 3.209 3.030 0.179 1.05 3.324 3.475 -0.151 -0.66 3.079 2.539 0.540** 2.22 
Productive activities of the household in 2007:             

Agriculture 0.970 0.955 0.015 0.71 1.000 0.986 0.014 1.01 0.937 0.922 0.015 0.36 
Rearing livestock 0.739 0.881 -0.142*** -3.66 0.845 0.936 -0.091** -2.16 0.619 0.820 -0.201*** -3.10 
Processing agricultural products 0.500 0.628 -0.128** -2.47 0.620 0.688 -0.068 -0.99 0.365 0.563 -0.197** -2.60 
Non-agricultural income-generating activity 0.007 0.022 -0.015 -1.07 0.014 0.014 -0.000 -0.01 0.000 0.031 -0.031 -1.42 
Service business (e.g. mason, mechanic) 0.075 0.089 -0.015 -0.50 0.085 0.113 -0.029 -0.65 0.063 0.063 0.001 0.03 
Casual labour 0.142 0.078 0.064** 2.02 0.197 0.085 0.112** 2.37 0.079 0.070 0.009 0.22 
Migratory labour 0.060 0.056 0.004 0.16 0.085 0.099 -0.015 -0.35 0.032 0.008 0.024 1.25 
Formal employment 0.075 0.175 -0.100*** -2.73 0.113 0.234 -0.121** -2.12 0.032 0.109 -0.078* -1.83 

Land area farmed in 2007 (square metres) 4131.343 3860.448 270.896 0.64 2874.648 2690.071 184.577 0.51 5547.619 5159.843 387.777 0.52 
Number of crop types farmed in 2007 7.575 7.316 0.259 1.12 7.789 7.369 0.420 1.42 7.333 7.258 0.076 0.21 
Household sold any dairy products in 2007 0.224 0.149 0.075* 1.88 0.141 0.099 0.042 0.90 0.317 0.203 0.114* 1.74 
Household had any beehives in 2007 0.075 0.178 -0.104*** -2.82 0.042 0.106 -0.064 -1.58 0.111 0.258 -0.147** -2.36 
Household received remittances in 2007 0.030 0.071 -0.041* -1.66 0.014 0.085 -0.071** -2.04 0.048 0.055 -0.007 -0.21 
Household received state health insurance in 2007 0.358 0.387 -0.028 -0.55 0.352 0.418 -0.066 -0.93 0.365 0.352 0.014 0.18 
Household received state welfare payments in 2007 0.276 0.164 0.113*** 2.67 0.239 0.177 0.062 1.07 0.317 0.148 0.169*** 2.76 
Household received IDP benefit payments in 2007 0.060 0.086 -0.026 -0.91 0.000 0.007 -0.007 -0.71 0.127 0.172 -0.045 -0.80 
Household received pension benefits in 2007 0.455 0.524 -0.069 -1.30 0.535 0.603 -0.068 -0.94 0.365 0.438 -0.072 -0.95 
Household head is Orthodox 0.590 0.546 0.043 0.82 0.225 0.135 0.091* 1.68 1.000 1.000 0.000 . 
Household head is Muslim 0.410 0.454 -0.043 -0.82 0.775 0.865 -0.091* -1.68 0.000 0.000 0.000 . 
Household head has IDP status 0.060 0.097 -0.037 -1.26 0.014 0.014 -0.000 -0.01 0.111 0.188 -0.076 -1.35 
Wealth index 2007 -0.548 0.274 -0.822*** -3.13 -0.827 0.416 -1.243*** -3.68 -0.234 0.116 -0.350 -0.86 
Poorest third in 2007 0.448 0.276 0.172*** 3.48 0.507 0.213 0.294*** 4.56 0.381 0.346 0.034 0.46 
Middle third in 2007 0.291 0.354 -0.063 -1.27 0.225 0.397 -0.172** -2.52 0.365 0.307 0.058 0.80 
Wealthiest third in 2007 0.261 0.369 -0.108** -2.18 0.268 0.390 -0.122* -1.77 0.254 0.346 -0.092 -1.29 

Observations 134 269 403  71 141 212  63 128 191  

* p < 0.1, ** p < 0.05, *** p < 0.01 
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However, in Samegrelo region, there were no significant baseline differences 
in wealth status between the supported and comparison groups. This 
probably reflects that the comparison group for the livestock component of 
the project (making up the majority of the comparison interviewees in 
Samegrelo region) was selected from among the participants of the earlier 
(2008) intervention, and that these individuals were identified through a 
similar process as that used for the project under review. 
 
Given that there are differences in these demographic and baseline 
characteristics between the various treatment groups, directly comparing 
them may very well result in biased estimations of the impacts of the project. 
Consequently, it is important to control for these differences when making 
estimates of differences between supported and comparison households in 
terms of outcome measures. 
 

5.2 Differences between the supported and comparison 
households on outcome measures 

This section will examine the differences between the households supported 
by this project and the comparison households in terms of various outcome 
measures corresponding to steps in the logic model presented in Section 2. 
We will start by examining differences in terms of adoption of improved 
practices and use of inputs, then will investigate differences in the quantity 
and value of household production, household income, food security, and 
indicators of household wealth, and finally indicators of respondents’ self-
confidence and participation in the community. 

5.2.1 Adoption of improved productive practices 

The project encouraged participants through training and ongoing support to 
adopt specific techniques to improve the quantity or quality of their 
production. In the course of the questionnaire, respondents were asked 
whether their household had applied each of the following techniques in their 
farming activities, both during 2012 and at baseline in the year 2007: 
 

 Crop rotation 

 Hybrid seeds 

 Use of greenhouses 

 Use of modern greenhouses 

 Vernalisation/yarovisation 

 Soil preparation 

 Intercropping 

 Irrigation system 

 Watering during hours of darkness 
 
Some of these techniques are relevant to the production of specific crops 
(particularly vegetables such as tomatoes), while others are more generally 
applicable. 
 
The first indicator of adoption of improved farming techniques to be 
considered is the number of these techniques that each household was 
applying. Table 5.2 analyses whether the average number of techniques 
from this list applied by the supported producers is greater than among the 
comparison producers. The upper section of the table shows the raw, 
unadjusted differences in the values. The second section uses two different 
forms of propensity-score matching (PSM), and the third section uses three 
different regression models to generate estimates of the difference between 

Project participants 
clearly applied 

more of the 
improved 
production 
techniques 

promoted under 
the project than did 

comparison 
households. 
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supported and comparison households in the outcome measure, after 
controlling for demographic and baseline differences. 
 
The first column confirms that the average number of techniques applied by 
each of the producers during the 12 months prior to the survey was, indeed, 
higher among the supported producers than among the comparison 
producers. The various models produce estimates that supported 
households on average applied between 0.5 and 0.9 more of the improved 
techniques than households in the comparison group. 

 

Table 5.2: Adoption of improved agricultural techniques 

 1 2 
 Number of improved 

techniques used in 
2012 

Change in number of 
improved techniques used 

between 2007 and 2012 
 

Unadjusted   

Intervention group mean: 3.306 0.418 
Comparison group mean: 2.643 0.141 
Unadjusted difference: 0.663*** 0.277*** 
 (3.53) (3.42) 
Observations: 403 403 

   

PSM    
Post-matching difference: 0.510** 0.137 
(kernel) (2.34) (1.04) 
Observations: 381 381 
 

  
Post-matching difference: 0.939*** 0.219** 
(no replacement) (4.35) (2.04) 
Observations: 383 383 

   

Multivariable regression   
MVR coefficient: 0.584*** 0.237** 
(with robust standard errors) (3.38) (2.36) 
Observations: 309 309 
 

  
MVR coefficient:  0.566***  
(robust regression) (2.98) n/a 
Observations: 309  
 

  
MVR coefficient: 0.670*** 0.225** 
(with control functions) (3.98) (2.27) 
Observations: 402 402 
   

t-statistics in parentheses 
* p < 0.1, ** p < 0.05, *** p < 0.01 
PSM estimates bootstrapped 1000 repetitions 
Coefficients for covariates used not presented. 

 
The asterisks beside many of the estimated differences in Table 5.2 signify 
that the results are statistically significant at a confidence level of 10 per cent 
or higher. It should be remembered that in carrying out the survey for this 
Effectiveness Review, all households supported by the project (with the 
exception of the greenhouse farming component) were targeted to be 
surveyed. Since the intervention group in the dataset represents (almost) the 
whole population of the project participants, rather than simply a sample of 
participants, the issue of sampling error does not arise. This makes the 
interpretation of statistical significance tests in this report less meaningful.  
However, when estimated differences between the intervention and 
comparison groups do reach standards for statistical significance (or at least 
have relatively high t-statistics), this gives added confidence in drawing 
conclusions that those differences represent effects of the project, rather 
than being due to background variation in the population. In this case, 
therefore, the statistical significance of the outcome estimates in column 1 
provides some confidence that there is a systematic difference in this 
measure between the supported and comparison producers, which may 
reflect the effects of the project rather than being due to random variation. 



Supporting Rural Livelihoods and Employment in Western Georgia – Effectiveness Review 

 

16 
 

As noted in Section 5.1, since there are some significant differences 
between the supported and comparison households in terms of baseline and 
demographic characteristics, it is important wherever possible to examine 
the change in outcome variables between 2007 and 2012, and whether 
these changes differ between supported and comparison households. These 
‘difference-in-difference’ estimates can more reliably control for differences 
between the households at baseline than can simply including the baseline 
value as a covariate or matching variable. 
 
In general, the households supported by the project reported that they were 
more likely to already be applying the specific improved production 
techniques in 2007 than the comparison group. This consequence of this is 
that the difference-in-difference estimates for the number of improved 
agricultural techniques used, as shown in column 2 of Table 5.2, are 
consistently smaller than those presented in column 1 – although they are 
generally still statistically significant. It is possible that there is a degree of 
recall error in effect here: if some of the households who have adopted these 
improved practices over the course of the project mistakenly remembered 
themselves as having also used those techniques in 2007, then the 
difference-in-difference results derived in column 2 of Table 5.2 would be 
underestimates of the true effect of the project. 
 
Of course, since some of these agricultural techniques apply only to specific 
value-chain products, it may be more instructive to look at adoption of the 
techniques individually. Table 5.3 presents analysis of the adoption of the 
agricultural techniques among households in the appropriate project areas. 
The rates of adoption of the improved techniques for honey production 
among the supported and comparison honey-producing households are also 
detailed in this table. 
 
The small numbers of households supported in each component of the 
project make statistical analysis of the results in Table 5.3 difficult. However, 
it can be clearly seen that there are sizeable differences in the adoption of 
most of these techniques between the supported and comparison 
households. The changes in the rate of adoption of these techniques are 
also in most cases significantly different between the supported and 
comparison households. 
 
It is important to remember that these results may be affected by ‘spillover’ 
effects: those in the comparison group may have been encouraged to adopt 
these improved processes after having seen them being used by project 
participants. This is particularly thought to be the case with the technique of 
yarovisation and with the use of honey extractors, which are thought to have 
been first introduced to these two regions by Oxfam and CSI. If the use of 
improved technologies has ‘spilled over’ from the project communities to 
comparison communities, then the size of the effect of the project on the 
adoption of these technologies, which are implied by tables 5.2 and 5.3, are 
in fact underestimates. 
 
The questionnaire also asked respondents what sources of information they 
use to make decisions about their farming practices. Contrary to 
expectations, the overwhelming majority of respondents reported that they 
rely on traditional knowledge or on discussions with neighbours. However, it 
may be of interest to note that in Adjara Region, 20 per cent of the supported 
households reported that they have either received technical support from an 
agronomist or adviser, or have some written information on best practices. 
Among the comparison households, only five per cent responded in this way. 

The potential for 
knowledge transfer 

between 
implementation 
and comparison 

communities 
means that the 

effect of the project 
on adoption of 

improved 
techniques may be 
underestimated by 

these results. 
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Table 5.3: Proportions of intervention and comparison households  
reporting use of improved production techniques 

 Proportion applying 
technique during 12 months 

prior to the survey 

Change in proportion 
applying techniques since 

2007 
 Intervention  Comparison Intervention  Comparison 

Tomato-producing area:     
Traditional greenhouse 0.400 0.273 0.133 0.045 
Modern greenhouse (with ultra-violet light) 0.533 0.136 0.200 0.045 
Intercropping 0.733 0.682 0.400 0.000 
Irrigation 0.467 0.455 0.000 0.045 
Observations: 15 22 15 22 
     
Potato-producing area:     
Yarovisation 0.250 0.160 0.063 0.000 
Watering during hours of darkness 0.938 0.778 0.000 0.000 
Observations: 48 81 48 81 
     
Tomato-producing, tomato-producing 
and cattle-rearing areas:  

   
 

Crop rotation 0.495 0.321 0.495 0.321 
Improved seeds 0.136 0.079 0.136 0.079 
Observations: 103 190 103 190 
     
Honey-producing households:     
Use of alpine beehives 0.125 0.000 0.083 -0.091 
Moving hives to find best pollen 0.542 0.455 0.417 -0.136 
Use of extractor 0.792 0.864 0.500 0.045 
Observations: 24 22 24 22 

     

 

5.2.2 Use of agricultural inputs 

It was not feasible to include detailed information on the use of inputs in all 
the various productive activities in the survey. However, some basic 
information about the land area cultivated and about the use of fertiliser and 
pesticides was included in the survey. 
 
Table 5.4 considers the differences between the supported and comparison 
households in the quantity of land they cultivated in 2012. Although the 
project did not address land access directly, it is possible that improvements 
in productivity encouraged by the project would have led to supported 
households increasing the quantity of land in cultivation. The three columns 
on the left-hand side of the table detail the quantity of land cultivated during 
2012, while the columns on the right-hand side examine the change in the 
quantity of land cultivated since 2007. Since there were considerable 
(though not statistically significant) differences between the supported and 
comparison households at baseline in 2007, the difference-in-difference 
estimate is likely to be more meaningful in this case. Although the estimates 
derived from the difference-in-difference measures are positive overall, they 
are small in magnitude compared to the average farm size, and are far from 
being statistically significant. These data do not, therefore, provide any clear 
evidence that the project has had any effect on the quantity of land under 
cultivation. 
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Table 5.4: Use of agricultural inputs 

 1 2 3 4 5 
 Land area 

cultivated in 2012 
(square metres) 

Change in land area 
cultivated since 2007 

(square metres) 

Quantity of chemical 
fertiliser applied in 

2012 (kg) 

Quantity of natural 
fertiliser applied in 

2012 (kg) 

Value of pesticide 
applied in 2012  

(Lari) 
 

Unadjusted      

Intervention group mean: 4402.985 271.642 198.045 706.160 29.992 
Comparison group mean: 4004.851 144.403 129.313 485.099 15.083 
Unadjusted difference: 398.134 127.239 68.732*** 221.061** 14.909*** 
 (0.95) (0.70) (4.27) (2.05) (2.95) 
Observations: 402 402 401 378 395 

      

PSM       
Post-matching difference: 547.077 74.320 58.003** 354.627*** 13.720* 
(kernel) (0.92) (0.27) (2.07) (2.60) (1.96) 
Observations: 380 380 379 358 373 
 

     
Post-matching difference: 317.544 29.825 78.549*** 446.321*** 20.727*** 
(no replacement) (0.56) (0.12) (3.60) (3.02) (2.88) 
Observations: 382 382 381 359 375 

      

Multivariable regression      
MVR coefficient: 172.444 172.444 75.586*** 356.359** 15.595*** 
(with robust standard errors) (0.79) (0.79) (3.55) (2.54) (2.67) 
Observations: 309 309 307 289 301 
 

     
MVR coefficient:  0.000  51.636*** -41.639 1.791 
(robust regression) (.) n/a (4.21) (-1.01) (1.30) 
Observations: 308  307 289 301 
 

     
MVR coefficient: 204.281 204.281 78.128*** 324.328** 13.909** 
(with control functions) (0.94) (0.94) (3.72) (2.37) (2.35) 
Observations: 402 402 400 377 394 
      

t-statistics in parentheses 
* p < 0.1, ** p < 0.05, *** p < 0.01 
PSM estimates bootstrapped 1000 repetitions 
Coefficients for covariates used not presented. 

 
The questionnaire also asked all respondents about their application of 
fertiliser and pesticides during 2012. These inputs were considered to be of 
particular interest since participants in most components of the project had 
received fertiliser during the project’s lifetime (the obvious exception being 
the beekeeping component). However, only a minority of the participants had 
received any fertiliser distributions during the final year of the project in 2012, 
so it is possible to investigate whether households have maintained the use 
of fertiliser even when they have to provide it themselves. 
 
Most households (87 per cent overall) reported using some chemical 
fertiliser during the year prior to the survey, and this proportion does appear 
to be significantly higher among the households supported by the project 
than the comparison households. Column 3 of Table 5.4 shows the results 
for the average quantity of chemical fertiliser used by households during that 
period: it is clear that supported households used significantly larger 
quantities on average than did comparison households. However, it should 
be remembered that a number of the supported households (in the potato 
and tomato components of the project) had received fertiliser as an output of 
the project during 2012. Table 5.5 shows the results of an interaction test, 
which examines whether the increased use of chemical fertiliser in 2012 is 
confined to those who had received such a distribution. This is done by 
adapting the first multivariable regression model from column 3 of Table 5.4 
by adding a dummy variable which takes a value of one for households that 
received fertiliser from the project during 2012, and zero otherwise. After 
adding this interaction term, the coefficient on the intervention variable 
(shown in the first column of Table 5.5) is still positive and statistically 
significant, which shows that even those supported households that had not 
received a distribution of fertiliser during 2012 used a greater quantity of 

Supported 
households 

reported using 
more fertiliser than 

comparison 
households – and 
this result was not 
confined to those 
who had received 
fertiliser from the 
project during the 
year prior to the 

survey. 
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chemical fertiliser on average than the corresponding comparison 
households. That is, the use of artificial fertiliser was not confined only to 
those who received such fertiliser from the project during 2012. 
 

Table 5.5: Results of regression model for chemical fertiliser use after adding dummy 
variable for having received a distribution of fertiliser from the project during 2012 

 

Intervention coefficient 

Coefficient on dummy 
variable for having 
received fertiliser 

distribution in 2012 

Quantity of chemical fertiliser applied 
in 2012 (kg) 

62.183*** 47.503 

(2.65) (1.07) 
   

t-statistics in parentheses 
* p < 0.1, ** p < 0.05, *** p < 0.01 
Coefficients for covariates not presented. 

 
 
In the case of natural fertiliser, there is a very large difference between the 
two regions where the project was carried out: 88 per cent of households in 
Adjara Region reported that they had used some natural fertiliser during 
2012, compared to only 26 per cent in Samegrelo Region. The differences 
between the supported and comparison households are examined in column 
4 of Table 5.4. Most of the statistical models show the supported producers 
using more natural fertiliser than the comparison producers, but the estimate 
on the robust regression model is negative (but not statistically significant). 
This suggests that the apparent effect on natural fertiliser use, estimated by 
the other models, may be influenced by some outliers in the intervention 
group who used a particularly large quantity of natural fertiliser. 
 
The survey also collected data on the use of pesticides by households. 
Pesticides had also been included in the package of inputs provided to 
households supported by the tomato and potato components of the project. 
Column 5 of Table 5.5 shows that supported households generally reported 
using much larger quantities of pesticides on average than comparison 
households. Again, the result derived from the robust regression model is 
close to zero, suggesting that the results from the other models may be 
unduly influenced by a small number of outliers. As with the case of chemical 
fertiliser, approximately half of the households in the tomato and potato 
components of the project had received some distribution of pesticides 
during 2012 from the project partners. Table 5.6 shows the results of 
analysis similar to that carried out in Table 5.5 for chemical fertiliser use, and 
confirms that the increased use of pesticide was observed among those who 
had not received pesticide from the project during 2012. 
 
 

Table 5.6: Results of regression model for value of pesticide used after adding dummy 
variable for having received a distribution of pesticide from the project during 2012 

 

Intervention coefficient 

Coefficient on dummy 
variable for having 

received 
fertiliserpesticide 

distribution in 2012 

Value of pesticide applied in 2012 
(Lari) 

9.499* 22.141 

(1.76) (1.41) 
   

t-statistics in parentheses 
* p < 0.1, ** p < 0.05, *** p < 0.01 
Coefficients for covariates not presented. 

 
 
 

Pesticide use was 
also higher among 
project participants 

than among 
comparison 
households. 
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5.2.3 Cattle ownership and sales of dairy products 

This and the next two sub-sections will examine the evidence for changes in 
the production and sales of the four specific products targeted by the project: 
livestock/dairy products, tomatoes, potatoes and honey. Analysis for the 
outcomes related to each of these products will be carried out only among 
those who were supported by the relevant component of the project, and by 
those households from the corresponding comparison communities. This 
means that the sample size for this analysis will be small (as small as 44 
observations in the case of the supported tomato producers and the 
comparison households from neighbouring communities). However, the level 
of support provided by the project and the magnitude of the anticipated 
outcomes are such that they should be clear even with these small sample 
sizes. 
 
In Samegrelo region, the majority of project participants were engaged in the 
component of the project supporting cattle rearing and dairy production. The 
package of support given to these households included donations of cattle. 
Not surprisingly, therefore, supported cattle breeders were found to own 
significantly larger numbers of cattle than the comparison households, as 
shown in column 1 of Table 5.6. Column 2 shows the difference-in-difference 
estimates, which confirm that supported cattle-breeders increased the 
number of cattle they own between 2007 and 2012, while the corresponding 
comparison households decreased. As noted in Section 4.3 above, there 
may have been some under-reporting of the numbers of cattle owned by 
households, but there seems little reason to expect a bias in the extent of  
 

Table 5.7: Cattle ownership and sales of dairy products 
(households in area of project’s livestock component only)  

 1 2 3 4 
 

Number of cattle 
owned at the time 

of the survey 

Change in number of 
cattle since 2007 

Total value of dairy 
products sold in 

2012 (Laris) 

Total value of dairy 
products sold in 

2012 (natural 
logarithm of 1 + 
sales in Laris) 

 

Unadjusted     

Intervention group mean: 3.886 1.318 470.136 3.841 
Comparison group mean: 1.723 -0.745 60.957 0.699 
Unadjusted difference: 2.163*** 2.063*** 409.179*** 3.142*** 
 (4.79) (3.41) (4.28) (7.40) 
Observations: 138 138 138 138 

     

PSM      
Post-matching difference: 2.112*** 1.817* 337.977*** 3.356*** 
(kernel) (2.84) (1.86) (2.96) (5.06) 
Observations: 132 132 132 132 
 

    
Post-matching difference: 2.314*** 1.543* 359.814*** 3.578*** 
(no replacement) (3.18) (1.77) (3.18) (5.96) 
Observations: 132 132 132 132 

     

Multivariable regression     
MVR coefficient: 2.019* 2.074 221.688 2.828*** 
(with robust standard errors) (1.75) (1.67) (1.62) (4.45) 
Observations: 102 102 102 102 
 

    
MVR coefficient:  0.901** 1.352**  2.740*** 
(robust regression) (2.26) (2.01) n/a (4.35) 
Observations: 102 102  102 
 

    
MVR coefficient: 2.184* 2.370* 201.425* 2.561*** 
(with control functions) (1.88) (1.89) (1.73) (3.93) 
Observations: 112 112 112 112 
     

t-statistics in parentheses 
* p < 0.1, ** p < 0.05, *** p < 0.01 
PSM estimates bootstrapped 1000 repetitions 
Coefficients for covariates used not presented. 

Ownership of cattle 
increased more 
among those 

supported by the 
project’s livestock 
component than 

among 
corresponding 

comparison 
households. 
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under-reporting between supported and comparison households. So the 
figures for the numbers of cattle shown in Table 5.7, even if they are lower 
than the true figures, do imply that the project has had an effect in this area.  
 
Survey respondents were asked to estimate the quantities of dairy products 
they had sold during 2012, and the total revenue generated. Two-thirds (29 
out of 44) of the households that were supported in livestock and dairy 
production reported having made sales of dairy products during 2012, 
compared to only 14 per cent of the comparison households in the same 
areas. It is therefore not surprising, as is clear from columns 3 and 4 of Table 
5.7, that there is a large difference between supported and comparison 
households in terms of the revenue generated from dairy sales during 2012. 
Column 3 analyses the monetary difference, while column 4 shows the 
differences after taking natural logarithms. (By reducing the influence on the 
estimates of any unusually large figures, and so increasing the variation at 
the lower end of the scale, the logarithmic transformation often improves the 
accuracy of effect estimates.) The coefficients expressed in logarithmic 
terms can be interpreted in percentage terms: the results show that the 
average supported households in Samegrelo region reported sales of three 
to four times that of the average comparison household. 

 

5.2.4 Production and sales of tomatoes and potatoes 

In Adjara region, the activities of the project were focused on supporting 
households in the production of tomatoes (for those in communities at lower 
altitudes) or potatoes (at higher altitudes). (A small number of households in 
Adjara region were instead supported in honey production, the results of  

 

Table 5.8: Production and sales of tomatoes and potatoes 
(households in area of project’s tomato and potato components only, as appropriate) 

 Quantity of 
tomatoes 
produced 

(kg) 

Quantity of 
tomatoes 

sold 
(kg) 

Value of 
tomatoes 

sold 
(Lari) 

Quantity of 
potatoes 
produced 

(kg) 

Quantity of 
potatoes 

sold 
(kg) 

Value of 
potatoes 

sold 
(Lari) 

 

Unadjusted       

Intervention mean: 486.667 263.889 167.222 1547.917 456.771 167.063 
Comparison mean: 155.000 42.963 47.593 988.426 148.148 35.888 
Unadjusted difference: 331.667*** 220.926** 119.630* 559.491*** 308.623*** 131.175*** 
 (2.71) (2.31) (1.87) (3.00) (3.57) (4.79) 
Observations: 45 45 45 156 156 155 

       

PSM        
Post-matching difference: 361.782* 256.000 153.558 801.375*** 321.975*** 124.242*** 
(kernel) (1.90) (1.63) (1.50) (3.45) (2.58) (3.13) 
Observations: 42 42 42 152 152 151 
 

      
Post-matching difference: 300.333* 228.000 125.667 722.826*** 350.543*** 137.152*** 
(no replacement) (1.69) (1.50) (1.35) (3.04) (3.02) (3.47) 
Observations: 42 42 42 154 154 153 

       

Multivariable regression       
MVR coefficient: 416.469 253.390 153.764 605.937** 308.392*** 101.786*** 
(robust standard errors) (1.15) (0.83) (0.94) (2.47) (2.91) (3.12) 
Observations: 37 37 37 129 129 128 
 

      
MVR coefficient:  1217.396*** 595.216 105.994 98.754 162.002*** 40.375*** 
(robust regression) (15.16) (.) (.) (0.76) (4.79) (4.80) 
Observations: 35 36 34 129 129 128 
 

      
MVR coefficient:    654.493** 376.332*** 130.766*** 
(with control functions) n/a n/a n/a (2.54) (3.10) (3.26) 
Observations:    124 124 123 
       

t-statistics in parentheses 
* p < 0.1, ** p < 0.05, *** p < 0.01 
PSM estimates bootstrapped 1000 repetitions. 
Coefficients for covariates used not presented. 

Supported cattle 
breeders reported 
selling three to four 
times the quantity 
of dairy products 
during the year 

prior to the survey 
as did comparison 

households. 
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which are considered in Section 5.2.5 below.) As would be expected, all of 
the participants in the tomato component of the project reported farming  
tomatoes during 2012 (as did 95 per cent of the comparison households in 
the same area), and all but one of the participants in the potato value-chain 
area reported growing potatoes (as was also the case among the 
comparison households). However, it should be noted that eight of the 18 
tomato producers and 20 of the 48 potato producers reported having made 
no sales of the targeted product during 2012. 
 
Table 5.8 examines the data on the average levels of production and sales 
of these two products. It is clear that production and sales of both the value-
chain products are higher among the average supported households than 
among the average comparison households. 
 

5.2.5 Production and sales of honey 

The 24 households supported in beekeeping and the production of honey 
were located primarily in two neighbouring communities in Samegrelo 
region, with a few also in Adjara region. Only nine of these 24 households 
were actively engaged in beekeeping in 2007, but all but one of them were at 
the time of the survey in 2012. The median number of hives these 
households owned was 10, the same number as among the corresponding 
comparison households. For 20 of the supported households, this represents 
an increase in the number of hives since 2007, whereas the majority of 
comparison beekeepers decreased their number of hives over that period.  
As can be seen from the results in Table 5.9, the supported beekeepers 
were on average selling more honey and generating more revenue than the 
average comparison beekeeping households. 

 

Table 5.9: Production and sales of honey 
(households in areas of project’s beekeeping component only) 

 
Number of 
beehives 

Change in number of 
beehives since 2007 

Quantity of 
honey sold (kg) 

Value of honey 
sold (Lari) 

Value of honey 
sold (natural 

logarithm of 1 + 
sales in Lari) 

 

Unadjusted      

Intervention mean: 13.750 9.167 94.875 965.792 3.640 
Comparison mean: 16.950 -9.075 90.000 865.000 2.281 
Unadjusted difference: -3.200 18.242** 4.875 100.792 1.360** 
 (-0.60) (2.22) (0.12) (0.25) (2.36) 
Observations: 64 64 63 64 63 

      

PSM       
Post-matching difference: 10.997 12.812* 87.281* 895.985* 2.439*** 
(kernel) (1.32) (1.71) (1.86) (1.91) (3.75) 
Observations: 55 55 54 55 54 
 

     
Post-matching difference: 1.400 14.067 26.800 297.600 1.297 
(no replacement) (0.17) (1.32) (0.48) (0.60) (1.56) 
Observations: 55 55 54 55 54 

      

Multivariable regression      
MVR coefficient: 14.428 12.335 280.126 1346.853 5.079* 
(robust standard errors) (0.92) (0.70) (1.45) (1.15) (2.16) 
Observations: 41 41 40 41 40 
 

     
MVR coefficient: -10.315 39.255 -62.343 2816.908 2.320 
(robust regression) (.) (.) (.) (.) (.) 
Observations: 34 37 32 34 31 
      

t-statistics in parentheses 
* p < 0.1, ** p < 0.05, *** p < 0.01 
PSM estimates bootstrapped 1000 repetitions 
Coefficients for covariates used not presented. 

 

Production and 
sales of tomatoes, 

potatoes and 
honey were also 

considerably 
higher among 

those supported in 
the production of 
those products 

than among 
corresponding 

comparison 
households. 
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5.2.6 Overall agricultural production and sales 

The results in the previous sections have shown that the project activities 
seem to have been successful in increasing production and sales of the 
various products. Of course, it is important to understand whether these 
increases have come about through diverting resources from other 
livelihoods activities. In particular, this section will investigate whether the 
project appears to have had effects on the households’ overall agricultural 
production. 
 
The survey asked respondents to provide details about their production and 
sales of all crops during 2012. Columns 1 and 2 of Table 5.10 compare the 
supported and comparison households in terms of crop diversity – that is, 
the number of crops they cultivated in 2012, excluding tomatoes and 
potatoes. The first three columns show that respondents in both regions 
farmed, on average, approximately six crop types (excluding tomatoes and 
potatoes) during 2012. The results do not provide any evidence of an effect 
from the project on the diversity of crops grown in either region. 
 

Table 5.10: Number of crops cultivated and revenue generated from sales – excluding tomatoes 
and potatoes 

 1 2 3 4 
 

Number of 
crops grown 

in 2012 

Change in 
number of 

crops grown 
between 2007 

and 2012 

Total revenue 
from crop 

sales in 2012 
(Lari) 

Total revenue from 
crop sales in 2012 
(natural logarithm 
of 1 + sales in Lari) 

 

Unadjusted     

Intervention mean: 5.910 -0.090 379.007 2.084 
Comparison mean: 5.907 -0.011 231.638 1.915 
Unadjusted difference : 0.003 -0.078 147.369* 0.169 
 (0.02) (-0.59) (1.79) (0.55) 
Observations: 403 403 402 402 

     

PSM      
Post-matching difference: -0.248 -0.009 156.638 -0.041 
(kernel) (-0.95) (-0.04) (1.43) (-0.09) 
Observations: 381 381 380 380 
 

    
Post-matching difference: -0.105 -0.105 164.781 -0.034 
(no replacement) (-0.45) (-0.62) (1.57) (-0.08) 
Observations: 383 383 382 382 

     

Multivariable Regression     
MVR coefficient : 0.008 0.147 200.070* 0.279 
(robust standard errors ) (0.06) (1.07) (1.83) (0.89) 
Observations: 309 309 308 308 
 

    
MVR coefficient:  -0.006 0.052  0.249 
(robust regression) (-0.06) (0.59) n/a (0.71) 
Observations: 309 309  308 
 

    
MVR coefficient: 0.004 0.131 219.104** 0.198 
(with control functions) (0.03) (0.97) (1.99) (0.61) 
Observations: 402 402 401 401 
     

t-statistics in parentheses 
* p < 0.1, ** p < 0.05, *** p < 0.01 
PSM estimates bootstrapped 1000 repetitions 
Coefficients for covariates used not presented. 

 
The survey results show clearly that most crop production in both regions is 
consumed within the household. For example, among the 87 per cent of 
households that reported producing some maize in 2012, only two per cent 
brought any of this to market. Only 44 per cent of the surveyed households 
reported making sales of any crops during 2012. Nevertheless, it is 
instructive to examine how the value of such sales differed between the 
supported and comparison households. (The value of produce consumed 
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within the home will be included when considering the assessments of 
overall household consumption in Section 5.2.7 below.) This analysis, again 
with tomatoes and potatoes excluded, is done in columns 3 and 4 of Table 
5.10: it is not clear that there is any effect from the project on the value of 
other crops sold. 
 
Since the preceding sections have found large differences between the 
supported and comparison households in sales of the various projects 
supported by the project, and it appears from Table 5.10 that there has been 
little or no difference in the revenue generated by sales of other crops, we 
would expect supported households to have higher overall agricultural 
revenue than comparison households. 
 
This is confirmed by the figures in Table 5.11, which show sales of all 
agricultural products, including all crops, dairy products and honey. The 
estimates imply that the average supported household in Adjara region 
generated approximately two and half or three times as much revenue from 
agricultural sales in 2012 as comparison households. The difference in 
Samegrelo region is even greater. 
 

 
Table 5.11: Total revenue from sales of crops, dairy products and honey 

 Total revenue in 2012  
(Lari) 

Total revenue in 2012  
(natural logarithm of 1 + sales in Lari) 

 Overall Adjara Samegrelo Overall Adjara Samegrelo 
 

Unadjusted       

Intervention mean: 887.366 695.085 1104.063 4.819 4.265 5.444 
Comparison mean: 495.502 306.355 703.859 2.826 2.077 3.650 
Unadjusted difference: 391.864** 388.730** 400.204 1.993*** 2.187*** 1.794*** 
 (2.58) (2.54) (1.49) (6.12) (5.14) (3.78) 
Observations: 403 212 191 403 212 191 

       

PSM        
Post-matching difference: 518.116*** 370.330** 715.165*** 1.875*** 1.492*** 2.385*** 
(kernel) (3.63) (2.12) (2.79) (4.06) (2.72) (3.62) 
Observations: 381 205 176 381 205 176 
 

      
Post-matching difference: 443.075** 347.758* 748.719*** 1.931*** 1.925*** 2.557*** 
(no replacement) (2.44) (1.92) (3.08) (4.98) (3.63) (4.40) 
Observations: 383 207 176 383 207 176 

       

Multivariable regression       
MVR coefficient: 466.246*** 218.125* 746.019*** 2.164*** 1.760*** 2.453*** 
(robust standard errors ) (3.44) (1.69) (2.68) (6.28) (3.57) (4.28) 
Observations: 309 176 133 309 176 133 
 

      
MVR coefficient:  143.895*** 42.126* 443.523*** 2.359*** 1.925*** 2.537*** 
(robust regression) (4.07) (1.95) (4.40) (6.54) (3.91) (3.95) 
Observations: 309 176 133 309 176 133 
 

      
MVR coefficient: 442.778*** 280.366* 601.922** 2.084*** 1.840*** 2.260*** 
(with control functions) (3.12) (1.93) (2.00) (6.13) (3.65) (3.92) 
Observations: 402 212 190 402 212 190 
       

t-statistics in parentheses 
* p < 0.1, ** p < 0.05, *** p < 0.01 
PSM estimates bootstrapped 1000 repetitions. 
Coefficients for covariates used are not presented. 

 
Table 5.12 investigates whether there are differences in these effects on 
overall agricultural revenue between participants in the four different 
components of the project. This is done by adding a term to the regression 
model for the natural logarithm of total agricultural sales revenue to account 
for the interaction between being located in the geographic area for each of 
the project components, and actually being supported by the project. In the 
first line of Table 5.12, the fact that the coefficient on the interaction term is 
small and not statistically significant implies that the effect on agricultural 

Increased focus on 
products supported 
under this project 
does not seem to 
have significantly 
displaced revenue 

generated from 
sales of other 

crops. 
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sales among those supported by the livestock component of the project 
increased their agricultural revenue by approximately the average for all 
participants in the project – that is, it approximately tripled. The same is true 
for the potato producers. In the case of the tomato producers, the coefficient 
on the interaction term is negative and approximately the same magnitude 
as the coefficient on the intervention variable, suggesting that the supported 
tomato producers did not have agricultural revenue greater than the 
corresponding comparison households. Among the supported honey 
producers, however, these results imply that revenue was approximately five 
times that of the appropriate comparison households. 
 

Table 5.12: Results of project component interaction tests for total revenue from 
agricultural sales (natural logarithm of 1 + sales in Lari), regressed on intervention × 

interaction variable 

 
Intervention coefficient 

after adding intervention 
× interaction variable 

Coefficient on 
intervention × interaction 

variable 

Livestock component 
2.141*** 0.068 
(5.34) (0.10) 

Tomato component 
2.568*** -3.016*** 
(7.25) (-2.90) 

Potato component 
2.026*** 0.341 
(4.53) (0.55) 

Beekeeping component 
1.897*** 2.279*** 
(5.01) (2.87) 

   

t-statistics in parentheses  
* p < 0.1, ** p < 0.05, *** p < 0.01 
Coefficients for covariates not presented. 

Except for the tomato producers, then, those supported by the project were 
generating agricultural revenue (including from sales of crops, dairy products 
and honey), which was clearly much greater than among corresponding 
comparison households. Unfortunately it is not possible to judge to what 
extent this is due to improved productive efficiency, and to what extent it 
implies a change in marketing behaviour. It is also important to emphasise 
that these differences in revenue generated do not necessarily imply large 
increases in household wellbeing. This is for three main reasons. Firstly, a 
significant proportion of agricultural production in the project area is thought 
to be consumed in the home or bartered within the community, so the results 
for agricultural sales may not closely reflect agricultural changes in 
agricultural production. Secondly, no account has been taken in this analysis 
of costs of production. It is quite possible that the gains in revenue have 
been accompanied by increased costs, so that the effects on net income to 
the producer are not known. Finally, there are also likely to be opportunity 
costs from increased investment in agricultural production. In a context 
where households generally have multiple livelihoods activities, it is possible 
that a project that has made agricultural activities more productive could 
have diverted resources from other livelihoods activities. It is important, 
therefore, to evaluate the effects of the project on household wellbeing as a 
whole. 
 

5.2.7 Overall household income 

Various measures were used in the survey to evaluate overall household 
income. The simplest measure is that respondents were asked to estimate 
whether their household income had increased, decreased, or remained 
about the same since 2007. The results, in column 1 of Table 5.13, clearly 
show that much larger proportions of the supported households reported 
experiencing positive income changes than did the comparison households. 

Examining revenue 
from sales of 
agricultural 

products does not 
provide a complete 
picture of the effect 

of the project on 
net household 

income. 
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Overall, 60 per cent of the supported households said they had experienced 
an increase in their income since 2007, but only 21 per cent of the 
comparison respondents. 
 
The respondents were further asked about their ability to meet household 
needs. They were specifically presented with the following four descriptions 
and asked which reflected their own situation most closely over the past 12 
months: 
 

 Doing well: able to meet household needs by your own efforts, and 
making some extra for stores, savings and investment. 

 Breaking even: Able to meet household needs but with nothing extra to 
save or invest. 

 Struggling: Managing to meet household needs, but depleting productive 
assets and/or sometimes receiving support. 

 Unable to meet household needs by your own efforts: dependent on 
support from relatives living outside of your household or the community, 
government and/or some other organisation – could not survive without 
this outside support. 

 
Households were subsequently coded with one if they reported themselves 
to be breaking even or doing well, and zero otherwise. The results are 
shown in column 2 of Table 5.13. Supported households are considerably 
more likely to report that they meet this level than are comparison 
households. However, there is a striking difference between the two regions: 
in Adjara Region, a much higher proportion of the supported households 
than the comparison households report that their household is either 
breaking even or doing well – but in Samegrelo Region, the proportions are 
almost the same among supported and comparison households. 
 

Table 5.13: Self-reported assessments of income 

 1 2 
 Household reports 

overall positive income 
change since 2007 

Positive ability to meet 
basic needs 

 

Unadjusted   

Intervention mean: 0.597 0.425 
Comparison mean: 0.208 0.405 
Unadjusted difference: 0.389*** 0.020 
 (8.42) (0.39) 
Observations: 403 403 

   

PSM    
Post-matching difference: 0.414*** 0.156** 
(kernel) (6.95) (2.26) 
Observations: 381 381 
 

  
Post-matching difference: 0.351*** 0.123* 
(no replacement) (5.57) (1.83) 
Observations: 383 383 

   

Multivariable regression   
MVR coefficient: 0.407*** 0.108 
(robust standard errors ) (6.38) (1.53) 
Observations: 309 309 
 

  
MVR coefficient: 0.443*** 0.100 
(with control functions) (6.62) (1.42) 
Observations: 402 402 
   

t-statistics in parentheses 
* p < 0.1, ** p < 0.05, *** p < 0.01 
PSM estimates bootstrapped 1000 repetitions 
Coefficients for covariates used not presented. 

 

Several measures 
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These simple measures provide an indication of how respondents see their 
own socio-economic position, and whether they feel that their situation has 
been changing for the better. However, for a robust assessment of a project 
impact, it is preferable to use a more objective indicator. Measuring 
household income directly is problematic: self-reported measures of total 
income are generally regarded as unreliable, given the wide variety of 
livelihoods activities such populations engage in.3 We have seen that, even 
with agricultural production, the measures collected in the survey do not 
provide a good indicator of net income to the household: we were not able to 
take into account all the costs of production, nor the value of crops produced 
and consumed in the household. Most households reported that they were 
also engaged in other livelihoods activities; a direct income measure would 
have to collect detailed information about the contribution of each of these 
activities to household income. 
 
For these reasons, the survey did not attempt to collect data on total 
household income directly. However, there is a widely recognised and strong 
association between household income and consumption.4 The 
Effectiveness Review therefore followed common practice in micro-level 
socio-economic analysis, by considering household consumption 
expenditure as an indicator of income. 
 
To that end, respondents were asked to provide detailed information about 
their recent expenditure on both food and non-food items. Firstly, the 
respondents were asked what types of food they consumed over the 
previous seven-day period, as well as the particular quantities. The 
quantities of each food item consumed were then converted into a monetary 
value. This was done by asking the respondent how much was paid for the 
food item in question or (if the food item was from the household’s own 
production, or had been gained through exchange) how much it would be 
worth if it was purchased from the local market. The respondents were also 
asked how much they spent on particular regular non-food items and 
services from a list, such as soap, toothpaste, and transport fares over the 
previous four weeks. Finally, they were asked to estimate the value of other 
occasional types of expenditure – such as school fees, clothes, medical 
expenses and home repair – which they had incurred over the previous 12 
months. 
 
The household expenditure measure was calculated by converting each of 
the expenditure types into a per-day figure and adding them together. 
This figure was then divided by a factor representing household size, to 
generate a per-day, per-person expenditure figure.  To reflect that the 
existence of economies of scale within households, and the lower 
consumption needs of children, the formula used for calculating household 

size is , where A is number of adults in the household; K is the 

number of children;  is the consumption of a child relative to an adult; and  
stands for the extent of economies of scale.  This effectiveness review 
follows the common practice of setting  equal to 0.33 and  equal to 0.9,5 
but the findings are not sensitive to reasonable changes in these 
parameters. 
 
As with the measures of agricultural sales, the expenditure variable has 
been expressed on a logarithmic scale to improve the model fit in regression 

                                                           
3
 Morris, S., Carletto, C., Hoddinott, J. and Christianensen, L. J. M. (1999) Validity of Rapid Estimates of Household Wealth and 

Income for Health Surveys in Rural Africa: FCND Discussion Paper No. 72. Washington: International Food Policy Research Institute. 
4
 Gujarati, Damodar N. (2003) Basic Econometrics: Fourth Edition. New York: McGraw Hill. 

5
 Deaton, A and S. Zaidi. 2002. "Guidelines for constructing consumption aggregates for welfare analysis,” Working Paper No. 135. 

The World Bank, Washington, D.C. 

Data on household 
consumption was 
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survey, as an 

indicator of overall 
household income. 

http://web.worldbank.org/servlets/ECR?entityID=000094946_02071304010552&collection=IMAGEBANK&sitePK=3358987
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analysis and reduce the influence of outliers. The comparison of expenditure 
between supported households and comparison households, both before 
and after logarithmic transformation, is shown in Table 5.14. 
 
As can be seen, households on average reported a level of consumption of 
approximately 26 Laris per day, or 8 Laris per (adult equivalent) household 
member. The PSM and regression models each produce estimates of a 
difference between the supported and comparison households, which are 
positive. Since we already know (Table 5.1) that supported households in 
Samegrelo Region were on average larger than the comparison households 
surveyed, the estimated differences are larger when consumption for the 
household is considered as a whole (as in columns 1 and 2) than after 
converting to per-adult-equivalent figures (as in columns 3 and 4). Overall, 
the difference in consumption between the supported and comparison 
households is estimated as being between 11 and 14 per cent (the much 
higher estimate produced by the no-replacement PSM model in column 2 not 
being supported by the other models. 

 

Table 5.14: Household consumption 

 1 2 3 4 5 
 

Total 
household 

consumption 
per day (Laris) 

Total 
household 

consumption 
(natural 

logarithm of 
Laris) 

Total household 
consumption 

per adult 
equivalent per 

day (Laris) 

Total household 
consumption per 
adult equivalent 

per day  
(natural logarithm 

of Laris) 

Household has total 
consumption, per adult 

equivalent per day 
greater than the median 

of the comparison 
group  

(global indicator) 
 

Unadjusted      

Intervention mean: 26.862 3.127 7.599 1.863 0.515 
Comparison mean: 25.895 3.059 7.801 1.881 0.498 
Unadjusted difference: 0.968 0.068 -0.202 -0.018 0.017 
 (0.53) (1.03) (-0.38) (-0.30) (0.32) 
Observations: 403 403 403 403 403 

      

PSM       
Post-matching difference: 2.402 0.112 0.909 0.121 0.155** 
(kernel) (1.12) (1.42) (1.61) (1.60) (2.19) 
Observations: 381 381 381 381 381 
 

     
Post-matching difference: 3.651 0.212*** 0.606 0.111 0.123* 
(no replacement) (1.54) (2.74) (0.94) (1.33) (1.80) 
Observations: 383 383 383 383 383 

      

Multivariable regression      
MVR coefficient: 3.041* 0.124** 0.907* 0.114* 0.212*** 
(robust standard errors) (1.80) (2.06) (1.88) (1.88) (2.87) 
Observations: 309 309 309 309 296 
 

     
MVR coefficient:  3.038** 0.140** 0.730** 0.144**  
(robust regression) (2.27) (2.31) (2.05) (2.39) n/a 
Observations: 309 309 309 309  
 

     
MVR coefficient: 2.982* 0.127** 0.904** 0.119** 0.218*** 
(with control functions) (1.89) (2.28) (2.01) (2.12) (3.16) 
Observations: 402 402 402 402 402 
      

t-statistics in parentheses 
* p < 0.1, ** p < 0.05, *** p < 0.01 
PSM estimates bootstrapped 1000 repetitions. 
Coefficients for covariates used not presented. 

 
 
Once again, it is important to understand how these average figures vary 
between the four different components of the project. In Table 5.15, 
interaction tests are carried out to assess whether there are differences 
between the participants in the different components of the project in terms 
of their consumption in per-adult-equivalent terms, based on the first 
regression model reported in column 4 of Table 5.14. The first line of Table 
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5.15 shows that participants in the livestock component of the project have 
household expenditure that is significantly lower (relative to the appropriate 
comparison households) than the average of participants in project. In fact, 
the coefficient on the interaction term is approximately the same magnitude, 
but the opposite sign to the coefficient on the intervention term – suggesting 
that the overall average effect on household consumption is close to zero 
(and may be positive or negative). The opposite is the case among the 
supported tomato producers: in total, their households appear to have 
consumption that is approximately 40 per cent higher than the corresponding 
comparison households. In the potato and honey project components, the 
supported households have overall consumption that is not significantly 
different from the average household supported by the project, suggesting 
an increase in consumption of 11 to 12 per cent above the corresponding 
comparison households. Similar results are produced (though are not shown 
here) when this analysis is carried out for household consumption overall, 
before converting into per-adult-equivalent terms. 
 

Table 5.15: Results of project component interaction tests for household expenditure per 
adult equivalent per day (natural logarithm), regressed on intervention × interaction 

variable 

 
Intervention coefficient 

after adding intervention 
× interaction variable 

Coefficient on 
intervention × interaction 

variable 

Livestock component 
0.192*** -0.228* 
(2.91) (-1.69) 

Tomato component 
0.061 0.393*** 
(0.93) (2.68) 

Potato component 
0.118 -0.011 
(1.47) (-0.10) 

Honey component 
0.103 0.096 
(1.56) (0.56) 

   

t-statistics in parentheses  
* p < 0.1, ** p < 0.05, *** p < 0.01 
Coefficients for covariates not presented. 

The Oxfam GB global indicator for livelihoods is derived directly from the 
per-adult-equivalent measure of household consumption, by measuring the 
situation of each household against a ‘typical’ household in the region. The 
indicator is defined to take the value 1 if a household has expenditure per 
capita per day greater than the median household in the comparison group 
in the same region, and zero otherwise. 

 

5.2.8 Dietary diversity 

The food consumption section of the questionnaire asked respondents not 
only for their expenditure on food during the seven days prior to the survey, 
but also the number of days on which each food type was consumed. From 
this data, it was possible to draw indicators of the diversity of the 
household’s diet. 
 
Figure 5.1 shows the histogram of the number different food items (including 
grains and other carbohydrates, dairy products, meat, fish, fruit and 
vegetables) which each household reported consuming during the seven 
days prior to the survey. It can be seen that there is extensive variation in the 
number of food types reported being consumed. Column 1 of Table 5.16 
analyses the difference in this measure between the supported and 
comparison households. The results show that the number of food types 
consumed among the supported households was slightly higher on average 
than among corresponding comparison households – although these 

Households 
supported in 

tomato production 
had particularly 

high consumption 
compared to 
appropriate 
comparison 

households; the 
same is not true of 

the supported 
cattle-breeders. 
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differences are not statistically significant. The interaction tests in Table 5.17 
suggest that there was no such positive difference among the supported 
cattle producers specifically, but does not provide any clear evidence for how 
the results differed between the other various project components. 

 
A household’s consumption of meat was considered likely to reflect the 
household’s socioeconomic status. Only 51 per cent of the households 
surveyed reported having eaten any meat during the seven days prior to the 
survey. Column 2 of Table 5.16 analyses differences in the number of days 
on which household members had eaten meat during that week.6 On this 
measure, it is not clear that there were any differences between the 
supported and comparison households. Similarly for the consumption of fruit 
and vegetables, another important indicator of dietary diversity and nutrition, 
the results (shown in column 3 of Table 5.16) do not suggest that there was 
any difference between the supported and comparison households. 
 
The consumption of dairy products is of particular interest for analysing the 
success of the livestock component of the project in promoting household 
nutrition. Most households reported having consumed at least some dairy 
products on each of the seven days prior to the survey. The right-hand side 
shows the results of analysis of the total value of dairy products consumed in 
the household, converted into a per-adult-equivalent basis using the same 
conversion as for household expenditure in Section 5.2.7. On this measure, 
there is a clear difference between the supported and comparison 
households, with supported households consuming a significantly greater 
value of dairy products than comparison households. In Table 5.18, 
interaction tests are carried out for this measure: the signs on the interaction 
variables provide some indication that the largest impact on consumption of  

 
 

Figure 5.1: Distribution of number of food types consumed 

 
 

 

                                                           
6
 In fact this measure is approximated slightly. The survey questions asked about the number of days on which each type of meat 

(chicken, beef, pork, lamb or fish) was eaten. In calculating the aggregate measure, the number of days for which each type of meat 
was eaten were added together, to a maximum of seven. For example, if a household reported eating chicken twice and beef three 
times, they were assumed to have eaten meat on five days during that week. If a household reported eating chicken four times and 
beef four times, they were assumed to have eaten meat every day during that week. 
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dairy products was among producers in the livestock and honey components 
of the project, rather than the other two components. Since one aim of the 
livestock component was to improve households’ nutritional status by giving 
them access to dairy products, this is reassuring. (Of course the same 
explanation cannot apply for the increase in dairy consumption among the 
supported honey producers – but this may simply be a result of the increase 
in household income, which was found in Section 5.2.7.) 
 

Table 5.16: Dietary diversity 

 1 2 3 4 
 

Number of food 
types consumed 
during the 7 days 
prior to the survey 

Number of days 
meat eaten during 
the 7 days prior to 

the survey 

Number of types of 
fruit and vegetables 
consumed in the 7 
days prior to the 

survey 

Value of dairy 
products consumed 
per adult equivalent 

during the 7 days 
prior to the survey 

(Laris) 
 

Unadjusted     

Intervention mean: 10.866 1.104 2.433 5.998 
Comparison mean: 11.004 1.323 2.732 5.917 
Unadjusted difference: -0.138 -0.219 -0.300 0.081 
 (-0.31) (-1.22) (-1.38) (0.17) 
Observations: 403 403 403 403 

     

PSM      
Post-matching difference: 0.422 0.130 -0.186 1.162* 
(kernel) (0.70) (0.63) (-0.59) (1.94) 
Observations: 381 381 381 381 
 

    
Post-matching difference: 0.614 -0.228 -0.123 0.824 
(no replacement) (1.14) (-0.93) (-0.45) (1.33) 
Observations: 383 383 383 383 

     

Multivariable regression     
MVR coefficient: 0.534 0.072 0.032 0.863* 
(robust standard errors ) (1.28) (0.40) (0.14) (1.96) 
Observations: 309 309 309 309 
 

    
MVR coefficient:  0.717* -0.080 0.114 0.779* 
(robust regression) (1.71) (-0.63) (0.48) (1.88) 
Observations: 309 309 309 309 
 

    
MVR coefficient: 0.558 0.092 0.018 0.906** 
(with control functions) (1.36) (0.52) (0.08) (2.09) 
Observations: 402 402 402 402 
     

t-statistics in parentheses 
* p < 0.1, ** p < 0.05, *** p < 0.01 
PSM estimates bootstrapped 1000 repetitions 
Coefficients for covariates used are not presented. 

 
 

Table 5.17: Results of project component interaction tests for number of food types 
consumed, regressed on intervention × interaction variable 

 
Intervention coefficient 

with intervention × 
interaction variable 

Coefficient on 
intervention × interaction 

variable 

Livestock component 
1.081** -1.592* 
(2.30) (-1.77) 

Tomato component 
0.412 0.909 
(0.94) (0.78) 

Potato component 
0.160 0.923 
(0.29) (1.21) 

Honey component 
0.508 0.220 
(1.14) (0.20) 

t-statistics in parentheses  
* p < 0.1, ** p < 0.05, *** p < 0.01 
Coefficients for covariates used are not presented. 
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Table 5.18: Results of project component interaction tests for value of dairy products 
consumed per adult equivalent (in Laris), regressed on intervention × interaction variable 

 
Intervention coefficient 

with intervention × 
interaction variable 

Coefficient on 
intervention × interaction 

variable 

Livestock component 
0.729 0.388 
(1.32) (0.38) 

Tomato component 
0.900* -0.276 
(1.85) (-0.27) 

Potato component 
1.115* -0.623 
(1.87) (-0.69) 

Honey component 
0.748 0.976 
(1.64) (0.53) 

t-statistics in parentheses  
* p < 0.1, ** p < 0.05, *** p < 0.01 
Coefficients for covariates used are not presented. 

 

5.2.9 Index of wealth indicators 

One weakness with using current household expenditure as a measure of 
wellbeing is that it is likely to be highly dependent on recent income levels, 
and may not strongly reflect any long-term changes in wellbeing. An 
alternative measure that may more accurately assess long-term 
improvements in household wellbeing is to examine indicators of a 
household’s material wealth. For that reason, respondents were asked about 
their ownership of various types of household goods and productive assets, 
as well as about the condition of their housing. These data were used to 
create indices of each household’s wealth, relative to the other households 
surveyed in the same region, both as of the baseline in 2007 and as of the 
date of the survey. 
 
The wealth indices were derived by dividing each indicator (that is, the 
number of each asset owned by the household, or the condition of the 
housing characteristic) into two or three quantiles. The correlation of each 
indicator with the others in the dataset was examined using Cronbach’s 
alpha, a coefficient of reliability.7 Unusually in this case, several of the asset 
types that had been included in the survey were found not to be positively 
correlated with the other wealth indicators. In particular, most livestock types 
were negatively correlated with other indicators, suggesting that only 
relatively poor households owned smaller livestock (such as sheep, goats, 
pigs or poultry) or even horses. All those indicators with negative correlation 
were removed from the wealth index. The ownership of cattle, however, was 
found to be positively correlated with other indicators, and so was retained in 
the wealth index. 
 
Table 5.19 presents the list of assets, and other wealth indicators that were 
included, used to construct the 2012 household wealth index, with their inter-
item correlations. The overall alpha is 0.86, showing that the various items 
used to construct the wealth index are highly correlated. The alpha for the 
recalled baseline index was 0.87: this is the index that was used for 
comparison of the baseline wealth status of households in Section 5.1, and 
which has been used as a control variable in the PSM and regression 
models used to evaluate each of the outcomes measures. 
 
A further index was created of the change in wealth indicators between 2007 

                                                           
7
 When items are used in a scale or index, they should all measure the same underlying latent construct (e.g. household wealth 

status). The items, then, must be significantly correlated with one another. Cronbach’s alpha is a measure of this inter-item 
correlation. The more the variables are correlated, the greater is the sum of the common variation they share. If all items are perfectly 
correlated, alpha would be 1 and 0 if they all were independent from one another. For comparing groups, an alpha of 0.7 or 0. 8 is 
considered satisfactory. See: Bland, M. J. and Altman, D. G. (1997) ‘Statistics notes: Cronbach's alpha.’ BMJ 314: 572. 

A wealth index was 
created for each 

household 
surveyed, based 
on the ownership 

of livestock, 
assets, and on 

housing conditions. 
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and 2012, with an alpha of 0.69. (In addition to the indicators shown in Table 
5.19, this differenced index also included three indicators of improvements in 
housing since 2007 – specifically, whether the household had renovated the 
roof, repair or replaced the windows, and decorated inside the house since 
that time). That the alpha is lower for the differenced index is not surprising, 
since we would not expect there to be major changes in many of the various 
wealth indicators, even over a five-year period. 
 
The wealth indices were created through applying principal component 
analysis (PCA) to the selected indicators. PCA is a data reduction technique 
that narrows in on the variation in household asset ownership, which is 
assumed to represent wealth status: the more an asset type is correlated 
with this variation, the more weight it is given. This analysis was performed 
separately for each of the two regions, given that the patterns of asset 
ownership are likely to differ between them. 
 

Table 5.19: Inter-item correlations of household wealth indicators  
used to construct Wealth Index for 2012 

Item Observations Sign 
Item-test 

correlation 
Item-rest 

correlation 
Average inter-

item covariance 
Alpha 

1. Cattle 402 + 0.5194 0.4517 0.045016 0.8515 
2. Hoe 402 + 0.6043 0.5385 0.043712 0.8486 
3. Machete 402 + 0.5881 0.5342 0.044795 0.8493 
4. Rake 402 + 0.2526 0.1775 0.047850 0.8591 
5. Axe 402 + 0.6416 0.5833 0.043534 0.8472 
6. Spade 402 + 0.6071 0.5441 0.043851 0.8485 
7. Grain store 402 + 0.4144 0.3592 0.046802 0.8541 
8. Greenhouse 402 + 0.3034 0.2673 0.048242 0.8562 
9. Tractor 402 + 0.3038 0.2527 0.047843 0.8563 
10. Plough 402 + 0.4151 0.3612 0.046843 0.8541 
11. Backpack sprayer 402 + 0.4093 0.3494 0.046676 0.8543 
12. Sofa 402 + 0.4290 0.3536 0.045917 0.8546 
13. Wall clock 402 + 0.5016 0.4568 0.046442 0.8522 
14. Mattress 402 + 0.5297 0.4638 0.044955 0.8511 
15. Bed 402 + 0.6600 0.6067 0.043569 0.8466 
16. Lamp 402 + 0.4583 0.3788 0.045385 0.8540 
17. Iron 402 + 0.4749 0.4364 0.047033 0.8532 
18. Sewing machine 402 + 0.4451 0.3979 0.046854 0.8535 
19. Cabinet/closet 402 + 0.5345 0.4727 0.045100 0.8509 
20. Television 402 + 0.2015 0.1751 0.048904 0.8575 
21. Mobile phone 402 + 0.5922 0.5234 0.043748 0.8491 
22. Radio 402 + 0.3754 0.3370 0.047746 0.8551 
23. Bicycle 402 + 0.2444 0.2098 0.048570 0.8570 
24. Car or other motor vehicle 402 + 0.3718 0.3283 0.047585 0.8550 
25. Solar panel 402 + 0.4307 0.3791 0.046789 0.8537 
26. Generator 402 + 0.2157 0.2003 0.049087 0.8576 
27. Satellite dish 402 + 0.5130 0.4395 0.044831 0.8520 
28. Computer 402 + 0.3397 0.3034 0.048040 0.8557 
29. Land (square metres) 402 + 0.1622 0.0778 0.048689 0.8626 
30. Ownership/tenancy of house 402 + 0.2468 0.2031 0.048375 0.8571 
31. Type of house 402 + 0.1363 0.0905 0.048973 0.8589 
32. Number of rooms 402 + 0.5364 0.4787 0.045301 0.8509 
33. Floor material 402 + 0.2208 0.1749 0.048490 0.8576 
34. Cooking fuel 402 + 0.1424 0.0725 0.048865 0.8611 
35. Type of toilet 402 + 0.2884 0.2398 0.048011 0.8566 

Test scale     0.046641 0.8578 

 
Table 5.20 examines the differences between the supported and comparison 
households in terms of these wealth indices. The estimates show that, both 
in terms of wealth indicators and in the change in wealth indicators since 
2007, supported households are on average doing better than comparison 
households. However the lack of statistical significance of most of the 
estimates suggests that these differences are uneven compared to the 
variation across all the households surveyed in each region. 
 
Once again, the interaction tests examined in Table 5.21 suggest that the 
relative change in wealth index was lower than average among households 
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supported by the livestock component of the project (and that perhaps the 
overall change was zero). The supported tomato producers appear to have 
seen the greatest relative increase in the wealth index, with the supported 
potato producers also seeing a positive increase. Surprisingly, the 
coefficients in the interaction test for the honey components suggest that 
supported honey producers experienced a decrease in terms of their wealth 
indicators relative to comparison households. However, the lack of statistical 
significance for any of the results presented in Table 5.21 makes it difficult to 
state any of these conclusions with high confidence. 
 

Table 5.20: Index of wealth indicators 

 1 2 
 

Index of wealth 
indicators 

Index of changes in 
wealth indicators  

since 2007 
 

Unadjusted   

Intervention mean: -0.197 0.367 
Comparison mean: 0.098 -0.183 
Unadjusted difference: -0.295 0.550*** 
 (-1.14) (2.74) 
Observations: 402 402 

   

PSM    
Post-matching difference: 0.340 0.132 
(kernel) (0.94) (0.44) 
Observations: 380 380 
 

  
Post-matching difference: 0.131 0.187 
(no replacement) (0.38) (0.73) 
Observations: 382 382 

   

Multivariable regression   
MVR coefficient: 0.353** 0.309 
(robust standard errors) (2.25) (1.23) 
Observations: 309 309 
 

  
MVR coefficient:  0.240* 0.130 
(robust regression) (1.79) (0.64) 
Observations: 309 309 
 

  
MVR coefficient: 0.406** 0.380 
(with control functions) (2.55) (1.57) 
Observations: 402 402 
   

t-statistics in parentheses 
* p < 0.1, ** p < 0.05, *** p < 0.01 
PSM estimates bootstrapped 1000 repetitions 
Coefficients for covariates used are not presented. 

 

Table 5.21: Results of project component and baseline wealth interaction tests for index of 
changes in wealth indicators, regressed on intervention × interaction variable 

 
Intervention coefficient 

with intervention × 
interaction variable 

Coefficient on 
intervention × interaction 

variable 

Livestock component 
0.438 -0.376 
(1.58) (-0.76) 

Tomato component 
0.202 0.799 
(0.74) (1.03) 

Potato component 
0.217 0.227 
(0.64) (0.48) 

Honey component 
0.379 -0.600 
(1.41) (-0.90) 

t-statistics in parentheses 
* p < 0.1, ** p < 0.05, *** p < 0.01 
Coefficients for covariates used are not presented. 

 

 



Supporting Rural Livelihoods and Employment in Western Georgia – Effectiveness Review 

 

35 
 

5.2.10 Community involvement and self-efficacy 

The project was intended not simply to improve the material wellbeing of 
participants, but also to have a positive impact on the self-confidence and 
social capital of vulnerable producers. The survey included various indicators 
intended to assess the project’s success in this area. 
 
One indicator of a household’s connection to the community is their 
participation in community groups. Respondents were asked to state 
whether any member of their household participates in any of these types of 
community groups, both currently and in 2007: 
 

 Agricultural producers’ groups or associations 

 Dairy producers’ groups or associations 

 Religious groups 

 Women’s associations 

 Youth groups 

 Community councils 
 
It was surprising that few of the respondents reported participating in any 
kind of producers’ groups. Only 16 of the 134 surveyed households that had 
been supported by the project reported being involved in an agricultural or 
dairy producers’ group, even though they had been formed into business 
clubs within the project. It may be that the respondents did not view these 
informal clubs as groups that should be mentioned in the survey, or it may 
be that those groups are no longer meeting regularly. 
 

Table 5.22: Households’ participation in community groups 

 1 2 
 Number of groups 

in which household 
members 

participate 

Change in number of 
groups in which 

household members 
participate, since 2007 

 

Unadjusted   

Intervention mean: 1.164 0.179 
Comparison mean: 0.885 0.056 
Unadjusted difference: 0.279*** 0.123*** 
 (2.95) (2.92) 
Observations: 403 403 

   

PSM    
Post-matching difference: 0.218 0.028 
(kernel) (1.56) (0.42) 
Observations: 381 381 
 

  
Post-matching difference: 0.333*** 0.114** 
(no replacement) (2.76) (2.05) 
Observations: 383 383 

   

Multivariable regression   
MVR coefficient: 0.289*** 0.073 
(robust standard errors) (2.69) (1.39) 
Observations: 309 309 
 

  
MVR coefficient:  0.324***  
(robust regression) (2.81) n/a 
Observations: 309  
 

  
MVR coefficient: 0.296*** 0.079 
(with control functions) (2.85) (1.55) 
Observations: 402 402 
   

t-statistics in parentheses 
* p < 0.1, ** p < 0.05, *** p < 0.01 
PSM estimates bootstrapped 1000 repetitions 
Coefficients for covariates used are not presented 
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In fact, far more respondents reported members of their household 
participating in religious groups than in any other type of group: 32 per cent 
of the surveyed households in Adjara Region participate in a religious group, 
and 48 per cent in Samegrelo Region. The proportions reporting involvement 
in other types of community group were all below 10 per cent. (In particular, 
there do not appear to have been any women’s groups in the communities 
covered by the survey: no households reported being involved in a women’s 
group.) 
 
The differences between supported and comparison households in the 
number of groups they participate in are anyway shown in Table 5.22. 
Examining the left-hand side of the table would suggest that there may be a 
positive effect from the project on group participation. However, when the 
differences from the baseline group participation data are considered (on the 
right-hand side of the table), the effect is much smaller in size, and not 
statistically significant. 
 
Respondents were also asked the extent to which they agreed with the 
following statements about their ability to influence affairs in the community: 
 
1. My friends and neighbours often come to me for advice on how to 

improve their production methods. 
2. If I wanted to give my opinion in community meetings, there would be an 

opportunity for me to do so. 
3. It would be very difficult to for me to achieve a position of influence in this 

community. 
4. If leaders in this community were taking decisions which I didn’t agree 

with, I could not do much to influence them. 
5. I’ve seen that my neighbours have been copying the production methods I 

use. 
6. If there is a problem in my community, people would consider my advice 

in order to find a solution. 
7. There are real opportunities for me and my household to influence 

important decisions which are taken in this community. 
8. My opinion is always considered in the community when taking decisions 

on new initiatives. 
 

Each respondent was asked to rate his or her agreement or disagreement 
with each of these statements, on a scale from one to four. At the analysis 
stage, these scores were converted so that higher scores are associated with 
responses indicating more community influence. The correlation between 
these various items was then examined, and the fourth statement was 
excluded from the analysis because the responses were negatively correlated 
with the others. Table 5.23 shows the inter-item correlations and Cronbach’s 
alpha for the remaining seven statements. The overall alpha of 0.75 
represents reasonably good internal consistency between these statements. 
Factor analysis was used to convert the responses to these seven statements 
into a linear score. Figure 5.2 presents a scree plot of the eigenvalues that 
were derived for each component factor:8 this plot shows clearly that most of 
the variation in the data is explained by the first component, justifying using 
only that first factor to construct the aggregate variable. The differences 
between supported and comparison households in terms of this variable are 
presented in column (1) of Table 5.24. 
 

                                                           
8
 This scree plot, as well as that in Figure 5.2 below, presents the eigenvalues as if the factor analysis were carried out across all the 

observations in the dataset together. In fact the factor analysis was done separately for the populations in the two regions. 

Project participants 
reported being 

more involved in 
community groups 
than comparison 
households – but 

this difference was 
also present at 

baseline, according 
to the recalled 

data. 
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Table 5.23: Inter-item correlations of responses to the  
community-influencing questions 

Item Observations Sign 
Item-test 

correlation 
Item-rest 

correlation 
Average inter-

item covariance 
Alpha 

Statement 1 403 + 0.6683 0.5093 0.100202 0.7099 
Statement 2 403 + 0.6889 0.5372 0.098166 0.7036 
Statement 3 403 + 0.3119 0.0686 0.138429 0.8079 
Statement 5 403 + 0.6084 0.4321 0.106401 0.7272 
Statement 6 403 + 0.7313 0.6024 0.095200 0.6901 
Statement 7 403 + 0.7719 0.6543 0.090412 0.6771 
Statement 8 403 + 0.6906 0.5525 0.099839 0.7018 

Test scale     0.104093 0.7500 

 
 

Figure 5.2 

 
 
 

The estimates of the effect on community influencing are positive and 
verging on statistically significant. As with the outcomes on material 
wellbeing, this measure was interacted with interaction variables for the 
different project components and for supported households’ baseline wealth 
status – results are shown in Table 5.25. The results may suggest that 
opinions on community influencing are particularly high among the supported 
tomato and potato producers, and perhaps no different from the comparison 
households among the livestock and honey producers. However, the lack of 
statistical significance in these tests means that again, this result should be 
treated with caution. 
 
Two statements were used in the survey to assess respondents’ attitudes 
towards innovation in their livelihoods activities: 
 

 I prefer to wait and see how others are doing with new technologies 
before I decide whether to use them myself. 

 It is better to continue using our traditional production techniques, rather 
than taking a risk with new methods. 

 
Again, the respondents rated their agreement or disagreement with these 
statements on a scale of one to four. The responses to these two statements 
were reasonably well correlated (correlation of 0.24). They were aggregated 
by weighting them equally and rescaling the responses between zero and 
one, before analysing the differences as shown in column 2 of Table 5.24. It 
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There are 
indications that 

project participants 
generally 

expressed more 
positive opinions 
on their ability to 

influence affairs in 
their communities. 
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does not appear that there is any difference between supported and 
comparison households in this regard. 

 
Table 5.24: Community influence, attitude to innovation, self-efficacy and self-reliance  

 1 2 3 4 
 Community 

influencing score 
(factor) 

Attitude to 
innovation score 

(factor) 

Self-efficacy score 
(factor) 

Self-reliance 
question (score from 

1 to 4) 
 

Unadjusted     

Intervention mean: 0.074 0.419 0.181 3.030 
Comparison mean: -0.037 0.436 -0.090 2.784 
Unadjusted difference: 0.111 -0.016 0.271*** 0.245*** 
 (1.16) (-0.84) (2.74) (3.75) 
Observations: 403 403 403 403 

     

PSM      
Post-matching difference: 0.338** 0.025 0.589*** 0.233*** 
(kernel) (2.46) (0.90) (4.92) (2.68) 
Observations: 381 381 381 381 
 

    
Post-matching difference: 0.155 0.007 0.383*** 0.246*** 
(no replacement) (1.16) (0.29) (3.04) (2.83) 
Observations: 383 383 383 383 

     

Multivariable regression     
MVR coefficient: 0.205* 0.003 0.368*** 0.281*** 
(robust standard errors) (1.85) (0.13) (3.49) (3.87) 
Observations: 309 309 309 309 
 

    
MVR coefficient:  0.186 -0.001 0.356*** 0.264*** 
(robust regression) (1.60) (-0.02) (3.06) (3.32) 
Observations: 309 309 309 309 
 

    
MVR coefficient: 0.211* -0.001 0.346*** 0.255*** 
(with control functions) (1.92) (-0.03) (3.33) (3.55) 
Observations: 402 402 402 402 
     

t-statistics in parentheses 
* p < 0.1, ** p < 0.05, *** p < 0.01 
PSM estimates bootstrapped 1000 repetitions 
Coefficients for covariates used are not presented. 

 
Table 5.25: Results of project component and baseline wealth interaction tests for 

community influencing factor score, regressed on intervention × interaction variable 

 
Intervention coefficient 

with intervention × 
interaction variable 

Coefficient on 
intervention × interaction 

variable 

Livestock component 
0.248 -0.124 
(1.89) (-0.51) 

Tomato component 
0.188 0.130 
(1.53) (0.42) 

Potato component 
0.127 0.193 
(0.87) (0.84) 

Honey component 
0.245 -0.342 
(2.05) (-1.15) 

   

t-statistics in parentheses  
* p < 0.1, ** p < 0.05, *** p < 0.01 
Coefficients for covariates are not presented. 

 
Another section of the survey used an adapted version of the General Self-
Efficacy Scale to measure respondents’ self-confidence and belief in their 
personal ability to solve problems and address challenges.9 Respondents 
were asked to what extent the following statements were true for them 
personally: 
1. I can always manage to solve difficult problems if I try hard enough. 

                                                           
9
 Information on the Self-Efficacy Scale is at http://userpage.fu-berlin.de/~health/selfscal.htm. 

http://userpage.fu-berlin.de/~health/selfscal.htm
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2. If someone opposes me, I can find the means and ways to get what I 
want. 

3. It is easy for me to stick to my aims and accomplish my goals. 
4. I am confident that I could deal efficiently with unexpected events. 
5. Thanks to my resourcefulness, I know how to handle unforeseen 

situations. 
6. I can remain calm when facing difficulties because I can rely on my 

coping abilities.  
7. When I am confronted with a problem, I can usually find several solutions. 
8. If I am in trouble, I can usually think of a solution. 
9. I can usually handle whatever comes my way. 
 
Again, the responses were rated on a scale from one to four. The inter-item 
correlations are shown in Table 5.26: the alpha is 0.89, showing that an 
aggregate self-efficacy measure will be internally consistent. This measure 
was constructed by means of factor analysis; as with the community 
influencing score, the scree plot shown in Figure 5.3 justifies the use of the 
first factor only in that aggregate measure. 

 
 

Table 5.26: Inter-item correlations of responses to the self-efficacy questions 

Item Observations Sign 
Item-test 

correlation 
Item-rest 

correlation 
Average inter-

item covariance 
Alpha 

Statement 1 403 + 0.7449 0.6544 0.173331 0.8769 
Statement 2 403 + 0.6663 0.5761 0.186540 0.8828 
Statement 3 403 + 0.7187 0.6275 0.177979 0.8790 
Statement 4 403 + 0.7719 0.6946 0.173174 0.8733 
Statement 5 403 + 0.7782 0.7060 0.174181 0.8724 
Statement 6 403 + 0.6503 0.5586 0.188314 0.8840 
Statement 7 403 + 0.7086 0.6283 0.183605 0.8789 
Statement 8 403 + 0.7560 0.6820 0.177861 0.8746 
Statement 9 403 + 0.7626 0.6764 0.171321 0.8750 

Test scale     0.178478 0.8896 

 
Figure 5.3 

 
 
The results for the measure of self-efficacy, shown in column 3 of Table 
5.24, show a strong correlation between participation in the project and 
higher self-efficacy scores. The results of the interaction tests shown in 
Table 5.27 suggest that the difference in self-efficacy with comparison 
producers is particularly marked among the supported potato producers, and 
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that there is probably no such difference among the supported honey 
producers. 
 

 
Table 5.27: Results of project component and baseline wealth interaction tests for self-

efficacy factor score, regressed on intervention × interaction variable 
 

Intervention coefficient 
with intervention × 
interaction variable 

Coefficient on 
intervention × interaction 

variable 

Livestock component 
0.377*** -0.024 
(2.84) (-0.11) 

Tomato component 
0.403*** -0.263 
(3.57) (-0.82) 

Potato component 
0.228* 0.346* 
(1.77) (1.67) 

Honey component 
0.428*** -0.508* 
(3.74) (-1.67) 

   

t-statistics in parentheses  
* p < 0.1, ** p < 0.05, *** p < 0.01 
Coefficients for covariates used are not presented. 

Finally, one statement included in the survey was intended to assess 
respondents’ attitudes towards self-reliance: 
 

 The most important person to making an improvement in my household’s 
living conditions is me. We can’t wait for the government to solve all our 
problems. 

 
The respondents were once again asked to rate their level of agreement or 
disagreement with this statement on a scale from one to four. The 
differences between supported and comparison households in terms of this 
score are shown in column 4 of Table 5.24. It is clear from the results that 
supported households were more likely to agree most strongly with this 
statement. The results of interaction tests are not shown, but do not reveal 
any clear differences between the participants in the different components of 
the project. 

 
 

6 Conclusions and learning considerations 

6.1 Conclusions 

This Effectiveness Review has found clear evidence that households 
supported by the ‘Supporting Rural Livelihoods and Employment’ project 
have, on average, experienced positive changes compared to the 
comparison group. Greater proportions of the supported households have 
adopted the use of improved agricultural techniques than the comparison 
group, including the use of fertiliser in Adjara Region. Households were, on 
average, producing and selling much greater quantities of the supported 
products (tomatoes, potatoes, dairy products or honey) than non-supported 
households that had similar characteristics at baseline, but this was 
achieved apparently without considerably displacing income from other 
agricultural activities. Indeed, revenue generated from sales of agricultural 
products is on average around triple that among matched comparison 
households. However, it is likely that the focus on production of the various 
products encouraged under the project has led to at least some 
displacement of other income-generating activities. 
 
In three of the project components, this increase in sales appears to have 
led to a significant increase in overall household income. The best estimates 

Self-efficacy and 
self-reliance scores 
were clearly higher 

among project 
participants than 

among comparison 
households. 
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that can be made are that the average household supported under this 
project has household income 11 to 12 per cent higher than it would have 
been without the project. However, there are wide disparities between the 
different components of the project. The boost to overall household income 
is probably around 40 per cent or more among the tomato producers; but 
among those supported in the livestock component of the project, it is not 
clear that overall household income has increased at all. The same pattern 
applies when considering household dietary diversity, and perhaps also the 
index of material wealth indicators (although here the results are less clear). 
On the other hand, it should be noted that households supported by the 
livestock component of the project reported that they consume a greater 
quantity of dairy products than do comparison households. 
 
An important question raised by these results is why the livestock 
component of the project did not result in the significant material gains to 
producers that the other project components appear to have done. The 
participants do appear to have felt that the project has made a change in 
their activities: only four of the 44 supported households claimed that rearing 
livestock was their household’s main economic activity in 2007, whereas 18 
said that it was in 2012. (The numbers of comparison households from the 
same areas reporting that raising livestock was their main activity stayed 
constant.) Further, the value of dairy products and crops sold by the average 
household in the livestock component of the project is comparable with the 
value of agricultural products sold by households in the other components, 
and these sales probably represent a significant portion of average 
household income. It is not clear why this has not been enough to raise the 
economic situation of households in the livestock component of the project 
significantly above that of comparable households in the area. 
 

6.2 Programme learning considerations 

Although this project has now closed, the findings of this Effectiveness 
Review may be used to provide important lessons for livelihoods 
programming in the future. Oxfam and CSI are encouraged to consider the 
following: 
 

 Investigate the reasons for the differences in impact on household 
wellbeing between the various components of the project. 

 
The quantitative methods used for the Effectiveness Review are valuable in 
assessing whether the various project activities were successful in bringing 
about positive changes to the targeted households. However, there are 
limitations on how much these methods can reveal about how and why these 
outcomes arose. 
 
It appears from the results presented in this report that households engaged 
in the tomato and honey components of the project were particularly 
successful in increasing their household income (although there is little 
evidence of increases in asset wealth among the honey producers). The 
effect on household income among the supported potato producers is 
smaller, and among the supported cattle breeders there is no detectable 
effect at all. We recommend that Oxfam and CSI conduct a follow-up 
assessment to probe the reasons behind the apparent poorer results in the 
livestock component of the project. In-depth interviews with a range of 
participants in the cattle and potato components could provide 
understanding on how engaging in the production of these specific products 
(dairy products, honey, tomatoes or potatoes) interacts with households’ 
decisions on how to allocate their time and resources between other 
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livelihoods activities, and on what limitations households face in generating 
greater gains. 
 

 Use the quantitative estimates of impact on household income and 
other indicators of wellbeing to inform future decisions on the 
optimal intensity for livelihoods programming. 
 

This project involved providing each household with an intense programme 
of training, mentoring and distributions of productive inputs, over three or 
four years. In this respect it differs from the majority of Oxfam livelihoods 
projects, which typically provide a shallower package of interventions to a 
larger number of participants. It would therefore be of interest to use the 
quantitative estimates of impact in combination with data on the project 
implementation costs to make some assessment on the cost-effectiveness of 
this approach. The estimates of the increase in household income achieved 
among the supported honey and tomato producers (in the order of 15 to 20 
per cent above appropriate comparison households), combined with an 
understanding of the broader impacts of the project activities on material and 
psychological wellbeing, can be used to make a judgement of the potential 
gains from future projects of this kind. 
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Appendix 1: Covariate balance following propensity-score matching 
procedures 

 
A. Adjara region 

 

Step 1: Backwards stepwise regression: covariate ( ) excluded from participation model if 
. 

 
. stepwise, pr (.25): probit intervention $covariates if adjara 

note: work_farming_2007 dropped because of estimability 

note: welfare_idp_2007 dropped because of estimability 

note: o.work_farming_2007 dropped because of estimability 

note: o.welfare_idp_2007 dropped because of estimability 

note: 3 obs. dropped because of estimability 

                      begin with full model 

p = 0.7618 >= 0.2500  removing work_commerce_2007 

p = 0.6805 >= 0.2500  removing honey_beehives_2007 

p = 0.6916 >= 0.2500  removing hh_single_adult 

p = 0.5966 >= 0.2500  removing work_processing_2007 

p = 0.5739 >= 0.2500  removing welfare_cash_2007 

p = 0.5245 >= 0.2500  removing respondent_female 

p = 0.5363 >= 0.2500  removing hhh_female 

p = 0.5206 >= 0.2500  removing hh_all_elderly 

p = 0.4716 >= 0.2500  removing hhh_age 

p = 0.4487 >= 0.2500  removing hhh_educ_secondary 

p = 0.4705 >= 0.2500  removing land_area_2007 

p = 0.4319 >= 0.2500  removing num_educ_higher 

p = 0.3877 >= 0.2500  removing hhh_idpstatus 

p = 0.3746 >= 0.2500  removing work_formal_2007 

p = 0.3181 >= 0.2500  removing work_livestock_2007 

p = 0.2801 >= 0.2500  removing hhh_productive 

p = 0.2663 >= 0.2500  removing welfare_pension_2007 

 

Probit regression                                 Number of obs   =        209 

                                                  LR chi2(15)     =      68.32 

                                                  Prob > chi2     =     0.0000 

Log likelihood = -99.774137                       Pseudo R2       =     0.2551 

 

-------------------------------------------------------------------------------------- 

        intervention |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 

---------------------+---------------------------------------------------------------- 

      respondent_hhh |  -.3203771   .2302083    -1.39   0.164    -.7715771    .1308229 

welfare_hlthins_2007 |  -.4848059   .2157733    -2.25   0.025    -.9077137   -.0618981 

             hh_size |   .2779732   .1010975     2.75   0.006     .0798258    .4761206 

           num_adult |   .2910212   .2178968     1.34   0.182    -.1360487    .7180911 

 work_migratory_2007 |  -.6535515   .4013854    -1.63   0.103    -1.440252    .1331494 

        hhh_orthodox |   .7296796    .288418     2.53   0.011     .1643906    1.294969 

    remittances_2007 |  -1.914573   .6534729    -2.93   0.003    -3.195356   -.6337891 

 dairy_any_sold_2007 |   .6680451   .3187947     2.10   0.036      .043219    1.292871 

 crops_num_prod_2007 |   .1964453   .0613155     3.20   0.001      .076269    .3166215 

  num_educ_secondary |  -.3622453   .1702616    -2.13   0.033    -.6959519   -.0285387 

     hhh_educ_higher |  -.5197676    .395773    -1.31   0.189    -1.295468    .2559332 

    work_casual_2007 |   .7805272   .3174353     2.46   0.014     .1583655    1.402689 

   wealth_index_2007 |  -.2510963   .0568789    -4.41   0.000    -.3625768   -.1396157 

       num_prodadult |  -.2260205   .1227524    -1.84   0.066    -.4666108    .0145698 

   work_service_2007 |  -.5048164    .373634    -1.35   0.177    -1.237126    .2274929 

               _cons |  -2.287983    .628828    -3.64   0.000    -3.520463   -1.055502 

-------------------------------------------------------------------------------------- 
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Step 2: Run psmatch2 with short-listed covariates, followed by pstest to assess covariate 
balance. 
 
pstest output – kernel (7 treatment observations dropped with bandwidth 0.03): 
 

--------------------------------------------------------- 

             |       Mean               |     t-test 

    Variable | Treated Control    %bias |    t    p>|t| 

-------------+--------------------------+---------------- 

respondent~h | .32813   .42967    -21.0 |  -1.18  0.240 

welfare_hl~7 | .35938   .46112    -20.8 |  -1.17  0.245 

hh_size      | 5.7188   5.6138      5.3 |   0.32  0.746 

num_adult    | 4.2344   4.2137      1.2 |   0.07  0.941 

work_mi~2007 | .07813   .06395      5.0 |   0.31  0.757 

hhh_orthodox |  .1875   .23224    -12.1 |  -0.62  0.538 

remitta~2007 | .01563    .0115      1.9 |   0.20  0.842 

dairy_a~2007 | .15625   .14521      3.3 |   0.17  0.863 

~m_prod_2007 | 7.6719     7.93    -13.3 |  -0.73  0.467 

num_educ_s~y | 3.8125   3.8897     -4.6 |  -0.27  0.787 

hhh_educ_h~r |  .0625   .04415      5.9 |   0.46  0.647 

work_ca~2007 | .17188   .16255      2.8 |   0.14  0.889 

wealth_~2007 |-.55276  -.60742      2.3 |   0.14  0.892 

num_prodad~t |  3.375   3.3049      4.4 |   0.27  0.784 

work_se~2007 | .09375   .05905     11.3 |   0.73  0.464 

--------------------------------------------------------- 

 
pstest output – noreplacement (5 treatment observations dropped with calliper of 0.65): 
 

--------------------------------------------------------- 

             |       Mean               |     t-test 

    Variable | Treated Control    %bias |    t    p>|t| 

-------------+--------------------------+---------------- 

respondent~h | .33333   .40909    -15.6 |  -0.90  0.372 

welfare_hl~7 | .36364   .37879     -3.1 |  -0.18  0.858 

hh_size      | 5.6515   5.5758      3.9 |   0.23  0.815 

num_adult    | 4.1818   4.1364      2.8 |   0.17  0.869 

work_mi~2007 | .07576   .07576      0.0 |  -0.00  1.000 

hhh_orthodox | .19697   .19697      0.0 |  -0.00  1.000 

remitta~2007 | .01515   .01515      0.0 |  -0.00  1.000 

dairy_a~2007 | .15152   .15152      0.0 |  -0.00  1.000 

~m_prod_2007 | 7.6212   7.4091     10.5 |   0.61  0.542 

num_educ_s~y | 3.7121   3.8636     -9.0 |  -0.53  0.599 

hhh_educ_h~r | .06061   .09091     -9.9 |  -0.65  0.514 

work_ca~2007 | .18182   .12121     17.5 |   0.97  0.335 

wealth_~2007 |-.61501  -.39561     -9.0 |  -0.54  0.593 

num_prodad~t | 3.3485   3.3939     -2.9 |  -0.17  0.862 

work_se~2007 | .09091   .06061     10.1 |   0.65  0.514 

--------------------------------------------------------- 

 
 
B. Samegrelo region 

 

Step 1: Backwards stepwise regression:  covariate ( ) excluded from participation model if 

. 
 
. stepwise, pr (.25): probit intervention $covariates if samegrelo 

note: hhh_orthodox dropped because of collinearity 

note: hhh_educ_higher dropped because of estimability 

note: work_commerce_2007 dropped because of estimability 

note: work_migratory_2007 dropped because of estimability 

note: o.hhh_educ_higher dropped because of estimability 

note: o.work_commerce_2007 dropped because of estimability 

note: o.work_migratory_2007 dropped because of estimability 

note: 26 obs. dropped because of estimability 

                      begin with full model 

p = 0.9918 >= 0.2500  removing num_adult 

p = 0.9723 >= 0.2500  removing work_casual_2007 

p = 0.9347 >= 0.2500  removing hhh_idpstatus 
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p = 0.8670 >= 0.2500  removing work_service_2007 

p = 0.8694 >= 0.2500  removing land_area_2007 

p = 0.8546 >= 0.2500  removing welfare_pension_2007 

p = 0.8430 >= 0.2500  removing crops_num_prod_2007 

p = 0.7268 >= 0.2500  removing work_farming_2007 

p = 0.6572 >= 0.2500  removing hhh_productive 

p = 0.4813 >= 0.2500  removing welfare_hlthins_2007 

p = 0.5486 >= 0.2500  removing respondent_female 

p = 0.4585 >= 0.2500  removing welfare_cash_2007 

p = 0.3637 >= 0.2500  removing honey_beehives_2007 

p = 0.3074 >= 0.2500  removing remittances_2007 

p = 0.3647 >= 0.2500  removing welfare_idp_2007 

p = 0.2658 >= 0.2500  removing work_formal_2007 

 

Probit regression                                 Number of obs   =        164 

                                                  LR chi2(14)     =      45.82 

                                                  Prob > chi2     =     0.0000 

Log likelihood = -85.330055                       Pseudo R2       =     0.2116 

 

-------------------------------------------------------------------------------------- 

        intervention |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 

---------------------+---------------------------------------------------------------- 

      respondent_hhh |  -.4968603   .2496508    -1.99   0.047    -.9861668   -.0075538 

 work_livestock_2007 |  -.3690297   .3092663    -1.19   0.233    -.9751806    .2371211 

             hh_size |    .143175   .0854649     1.68   0.094    -.0243332    .3106833 

   wealth_index_2007 |   .0892107   .0547937     1.63   0.103     -.018183    .1966043 

      hh_all_elderly |   -1.06293   .7920783    -1.34   0.180    -2.615375    .4895154 

     hh_single_adult |   .9130658   .6197627     1.47   0.141    -.3016467    2.127778 

          hhh_female |   .5602789   .3287158     1.70   0.088    -.0839923     1.20455 

             hhh_age |  -.0172268   .0117572    -1.47   0.143    -.0402705    .0058168 

  hhh_educ_secondary |  -.8027745   .4976236    -1.61   0.107    -1.778099    .1725498 

  num_educ_secondary |  -.2771202    .202062    -1.37   0.170    -.6731544     .118914 

     num_educ_higher |  -.3739979   .1837541    -2.04   0.042    -.7341492   -.0138466 

 dairy_any_sold_2007 |   .4935063    .263472     1.87   0.061    -.0228895    1.009902 

       num_prodadult |   .2536147   .1759665     1.44   0.150    -.0912733    .5985027 

work_processing_2007 |  -.4854479    .275011    -1.77   0.078    -1.024459    .0535638 

               _cons |   1.489279    .967776     1.54   0.124    -.4075267    3.386086 

-------------------------------------------------------------------------------------- 

 
 
 
Step 2: Run psmatch2 with short-listed covariates, followed by pstest to assess covariate 
balance. 
 
pstest output – kernel (8 treatment observations dropped with bandwidth of 0.03): 

 
--------------------------------------------------------- 

             |       Mean               |     t-test 

    Variable | Treated Control    %bias |    t    p>|t| 

-------------+--------------------------+---------------- 

respondent~h | .45455   .42202      6.5 |   0.34  0.734 

work_li~2007 | .61818   .63501     -3.8 |  -0.18  0.857 

hh_size      | 4.9455   5.3063    -19.1 |  -0.83  0.411 

wealth_~2007 |-.39443  -.23016     -6.5 |  -0.32  0.749 

hh_all_eld~y | .01818   .02378     -2.5 |  -0.20  0.839 

hh_single_~t | .07273   .07565     -1.0 |  -0.06  0.954 

hhh_female   | .29091   .31567     -5.7 |  -0.28  0.780 

hhh_age      | 54.145   57.071    -21.4 |  -1.07  0.286 

hhh_educ_s~y | .89091   .93012    -14.2 |  -0.72  0.476 

num_educ_s~y |    3.4   3.7326    -22.4 |  -1.00  0.322 

num_educ_h~r | .25455   .31458     -7.7 |  -0.55  0.585 

dairy_a~2007 | .30909   .36594    -13.0 |  -0.63  0.533 

num_prodad~t | 3.0727   3.3132    -15.8 |  -0.72  0.476 

work_pr~2007 | .38182   .37567      1.2 |   0.07  0.948 

--------------------------------------------------------- 

 
 
pstest output – no replacement (2 treatment observations dropped with calliper of 0.64): 
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--------------------------------------------------------- 

             |       Mean               |     t-test 

    Variable | Treated Control    %bias |    t    p>|t| 

-------------+--------------------------+---------------- 

respondent~h | .44262   .45902     -3.3 |  -0.18  0.857 

work_li~2007 | .63934   .72131    -18.6 |  -0.97  0.336 

hh_size      |  5.082   4.6393     21.8 |   1.14  0.257 

wealth_~2007 |-.21263    -.091     -4.8 |  -0.27  0.788 

hh_all_eld~y | .01639   .03279     -7.3 |  -0.58  0.563 

hh_single_~t | .08197   .08197      0.0 |   0.00  1.000 

hhh_female   | .31148   .27869      7.4 |   0.39  0.694 

hhh_age      | 54.639    56.18    -10.9 |  -0.60  0.551 

hhh_educ_s~y | .88525   .93443    -17.8 |  -0.94  0.347 

num_educ_s~y | 3.4426   3.3115      8.5 |   0.44  0.662 

num_educ_h~r | .22951   .32787    -12.7 |  -0.94  0.350 

dairy_a~2007 | .31148    .2623     11.2 |   0.60  0.552 

num_prodad~t | 3.1148   2.8033     19.9 |   1.07  0.288 

work_pr~2007 | .37705   .37705      0.0 |  -0.00  1.000 

--------------------------------------------------------- 

------------------------------------------------ 


