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Executive summary 
Under Oxfam Great Britain’s (OGB) Global Performance Framework (GPF), sufficiently 
mature projects are being randomly selected each year and their effectiveness rigorously 
assessed. Liberia’s ‘Promoting Food Security in South East Liberia through Commercial 
Rice Value-Chain Development’ (LIBA72) was randomly selected for an Effectiveness 
Review under the livelihoods thematic area. This project was implemented from 2008 to 
2011, and the activities have since been expanded under a subsequent project (LIBA82). In 
2010 and 2011, the project’s focus was to support 2,000 members of the Amenu Farmers’ 
Cooperative to develop paddy fields and provide them with training, inputs and technical 
support to bolster rice production. An additional aim of the project was to develop the 
capacity of the Amenu Farmers’ Cooperative to process and market the produced rice on 
behalf of its members. 
 
The project targeted Amenu cooperative members in 15 villages located in Grand Gedeh 
County, in the south east of Liberia. The Effectiveness Review used a quasi-experimental 
evaluation design to assess the impact of the activities on those who participated in the 
project activities in 2010 and 2011. The outcome measures assessed include those related 
to the adoption of preferred agricultural practices, and agricultural production and profits, as 
well as household consumption, wealth status, and food security. A sample of participants 
who enrolled in the subsequent project in 2012 were also interviewed, to function as a 
comparison group. For this reason, the outcome measures relating to agricultural production 
and sales refer to the harvest of 2011, before these newer participants were enrolled. 
 
Surveys were carried out with a total 756 of the project participants, 387 of whom 
participated in the project in 2010 and 2011, and 343 of whom have participated in the 
newer project from 2012 onwards. The statistical tools of propensity-score matching and 
multivariate regression were used to control for baseline and demographic differences when 
making comparisons in outcome measures between the older and newer project 
participants. 
 
The results provide evidence that the project was successful in encouraging the adoption of 
some improved agricultural techniques, including irrigation, seed testing and multicropping. 
However, there was no indication that the project had led to a reduction in the use of slash-
and-burn farming. 
 
Those who had participated in the project during 2010 and 2011 harvested significantly 
larger quantities of rice in 2011 than those who were not participating in the project at that 
time. However, this increase in rice production seems to have been accompanied by lower 
production of other crops, particularly corn and vegetables. Overall, it is not clear that the 
total value of crops harvested by the project participants in 2011 was any greater than that 
harvested by the non-participants. It should also be noted that only a small proportion of the 
rice harvested by project participants was brought to market, and that overall crop sales 
were no higher among participants than non-participants. As a result, there is no indication 
that households that participated in the project were any better off than the non-participants 
in terms of food security, household income, or other indicators of material wellbeing. 
 
In order to take forward learning from this project, Oxfam in general and the Liberia country 
team and partners in particular, are encouraged to consider the following: 

 Investigate if there are any marketing constraints among those beneficiaries that are 
managing to generate surplus rice yields. 

 Review protocols for selecting project beneficiaries in the future to ensure that the right 
households get targeted for support. 

 In cases where demand for project support is significantly greater that the numbers that 
can be served at one time, consider allocating such support through a lottery approach. 
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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 enhance learning across the organisation. This framework 
requires 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 they have promoted change 
in relation to relevant OGB global outcome indicators. 
 
The global outcome indicator for the livelihoods thematic area is based 
on the extent to which targeted households demonstrate greater 
household income, as measured by household expenditure per capita. 
The work that took place in Liberia in January and February 2013 was 
part of an effort to capture data on this indicator. The project randomly 
selected for the Effectiveness Review is entitled ‘Promoting Food 
Security in South East Liberia through Commercial Rice Value-Chain 
Development’ (LIBA72).  This project was implemented from 2008 to 
2011, and aimed to support 2,000 members of the Amenu Farmers’ 
Cooperative in developing paddy fields and to provide them with 
training, inputs and 
technical support to bolster 
rice production. An 
additional aim of the 
project was to develop the 
capacity of the Amenu 
Farmers’ Cooperative to 
process and market the 
produced rice on behalf of 
its members. At the time of 
the Effectiveness Review, 
1,284 farmers had 
benefited from developed 
paddy land distribution. 
  
This report presents the 
findings from the Project 
Effectiveness Review. 
Section 2 begins by 
reviewing the intervention 
logic of the projects under 
review. Section 3 
describes the evaluation 
design employed, while Section 4 details how this design was 
implemented. Section 5 thereafter presents the results of the data 
analysis, including the descriptive statistics on the households surveyed 
and the differences in outcome measures between the intervention and 
comparison groups. Section 6 concludes the document with a summary 
of the findings and some programme learning considerations. 
 

 
 
 

The Effectiveness 

Review covers 

the activities of 

the project on 

those who 

participated in 

2010 and 2011. 

Figure 1: Map of Liberia showing Grand 
Gedeh County, where the project was 

implemented. 
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2 Project intervention logic  

The primary aim of the project assessed under the Effectiveness 
Review was to improve household income and food security. Figure 2.1 
presents the intervention logic of how the activities carried out under the 
project were to achieve these particular aims. The diagram was 
developed in consultation with programme staff. 
 
As is evident from the diagram, land was to be developed for rice paddy 
cultivation and allocated to Amenu cooperative members, coupled with 
the provision of relevant training, agricultural inputs, assets, and 
technical support. This was intended to both bolster rice production and 
reduce land degradation through slash and burn agricultural, a practice 
typically associated with upland farming in the region. Increased crop 
yields of rice, the staple food crop of the region, were, in turn, to 
improve food security by ensuring that households had access to rice 
throughout the year.  
   
At the same time, efforts were to be made to both strengthen the 
capacity of the Amenu Farmers’ Cooperative and rehabilitate roads and 
other infrastructure, e.g. bridges. All this was part of an effort to ensure 
that cooperative members would gain better prices for their surplus rice 
and better access to markets. This was, in turn, intended to bolster 
agricultural income, thereby both increasing overall household income 
and improving household food security. In the sections that follow, we 
will explore the extent to which this intervention logic successfully 
unfolded in practice. However, before this the impact evaluation design 
and data collection processes underpinning the Effectiveness Review 
are reviewed. 

 

FIGURE 2.1: Project Intervention Logic
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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 both 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) observable characteristics (e.g. 
education levels) and unobservable 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 evaluation design like this is 
only possible if it is integrated into the programme’s 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 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 – particularly when certain assumptions are 
made – identify reasonably precise intervention effects. One solution is 
offered by matching. Find 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 match 
them on the bases of these characteristics. If matching is done properly 
in this way, the observed characteristics of the matched comparison 
group will be identical to those of the intervention group. 
 

The Effectiveness 
Review attempted 
to ascertain what 

would have 
happened in the 

intervention 
villages had the 

project never been 
implemented. 
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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. The end result, typically, 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 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. The way propensity-score matching (PSM) works is a follows. 
Units from both the intervention and comparison groups are pooled 
together. 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 
propensity 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, education levels, etc. 
(see Section 4.0 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 enhance the validity of a single 
difference, ex-post 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, two 

statistical 
procedures were 
used – propensity 

score matching 
and multivariate 

regression. 
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constructed from recalled baseline data. One variable, for example, was 
related to the respondents’ 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 (double 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 aim 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 and the double difference 
approaches together is considered to be a strong quasi-experimental 
impact evaluation design. 
 

3.3 Intervention and comparison households surveyed 

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 who 
differ in relevant baseline characteristics and/or who 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. 
 
The challenge that confronted us was how to identify households that 
could be comparable to those the project directly targeted, i.e. the 
farmer’s who received developed paddy fields, as well as the related 
technical and material support. One option that was explored was to 
identify rice farmers in similar neighbouring villages. However, after 
mapping out the intervention villages, it became readily apparent that 
were no appropriate comparison villages that could be used within 
Grand Gedeh County. The villages that were available – particularly 
those that had not been targeted by the same intervention by other 
NGOs – were considerably more remote, which would, therefore, have 
provided a poor comparison. 
 
Fortunately, another possibility for making a comparison was available. 
In 2012 a new project (LIBA82) was launched which expands the 
interventions of the project under review, including a wider range of 
participant – some of them from the same communities. Since the 
participants in the newer project had only just harvested their first yields 
of lowland rice following their participation in the project, or were in the 
process of doing so, they were thought to form an appropriate 
comparison group. Provided that the participants in the original project 
and in the newer project are otherwise comparable, the differences 
between them in outcome measures should provide an estimate of the 
impact of the project. 
 
Data were therefore collected from participants in both the original 
project and the newer project, in a total of 19 villages within Grand 
Gedeh County. Fifteen of these villages were targeted in the original 

Participants in the 
project were 

compared to those 
who were enrolled 
in the more recent 

project, which 
began activities in 

2012. 
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project, of which seven also had participants who joined the newer 
project in 2012. Clearly a risk in using these new project participants as 
a comparison group is that they may have benefited indirectly from the 
support provided to the original participants during the original project. 
For example, it is possible that they may have already learned about the 
improved farming techniques being promoted under the project from the 
original participants – or at least have changed in their readiness to 
adopt those new techniques, if they have seen others having some 
success. Fortunately, four of the villages where the new project was 
implemented were not included in the original project. Any potential 
‘spillover’ effects from the original project to these participants in the 
new villages are thought to have been minimal. Additional villages were 
targeted outside of Grand Gedeh County in the new project, but these 
were considered to be too distant to be used for comparison purposes. 
 
The results in Section 5 below are presented using the newer 
participants from the old and new villages as the comparison group; 
however, all results have been checked to ensure that they are not 
notably different when only those participants from the new villages are 
included. 
 

Table 3.1: Number of questionnaires administered, by community 

Old participants New participants 

Community name Planned Actual Planned Actual  

Bakor 9 9 0 0 

Bargblor* 0 0 39 47 

Beezon* 0 0 72 74 

Chensla 12 11 0 2 

Deblay 28 23 0 0 

Dougee Town 26 28 40 38 

Gaye Town 28 25 20 24 

Gbarkeh 12 13 0 0 

Gbeyeah 9 10 0 0 

Gboleken* 0 0 45 45 

Jarwodee 42 62 20 0 

Juluzon 14 13 0 0 

Polar 32 38 30 27 

Pouh Town 11 33 15 3 

Tian Town 14 19 14 10 

Tojilah* 0 0 78 77 

Zabakou 7 11 0 5 

Zleh Town 42 74 35 3 

Zuasah 14 16 0 0 

Total 300 385 408 355 

*Communities targeted from 2012 onwards 
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4 Methods of data collection and analysis  

4.1 Data collection 

A household questionnaire was developed to capture data on various 
outcome and intervention exposure 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 number of households to be interviewed in each village was 
calculated in proportion to the number of old participants residing in 
each of the 15 villages associated with the original project. To ensure a 
sufficiently large number of new participants were interviewed, the 
enumerators were instructed to interview all the new participants in the 
four new villages associated with the newer project. In each of the 15 
original villages, the enumerators worked with the local Farmers’ Chair 
and other informants to profile all the old and new participants of the 
project. They then randomly selected respondents up to the required 
number by drawing names by lot. 
 
A total of 756 households were interviewed for this Effectiveness 
Review, against a target of 708. Unfortunately the balance of interviews 
between older and newer participants was not as expected. It is 
desirable in propensity-score matching to have more comparison 
observations than intervention observations; this increases the 
likelihood of constructing a comparison group that is observationally 
similar to the entire intervention group. When there are equal numbers 
in each group – or, worse still, more comparison than intervention 
observations – it is likely that intervention observations will be dropped 
from the analysis, resulting in effect estimates that cannot be 
generalised to the entire intervention population. As can be seen in 
Table 3.1, more of the older project participants were interviewed than 
newer participants, which posed challenges for the matching process. 
 
Sixteen of the households that were interviewed reported that they had 
not received any developed paddy land since 2009. Consequently, 
these observations were dropped from the dataset, reducing the overall 
sample size to 740. There were also fewer than expected newer 
participants in several of the villages, particularly Jarwodee, Pouh Town, 
and Zleh Town. 
 

4.2 Data analysis 

Data analysis was carried out in Stata 12. Most of the analyses, which 
are presented in Section 5 below, involved group mean comparisons 
using t-tests, as well as propensity-score matching (PSM) with the 
psmatch2 module and various multivariable regression approaches. 
 
Kernel and nearest-neighbour matching without replacement were used 
to implement PSM. As will be discussed further below, considerable 
demographic and baseline differences were found between the project’s 
older and newer participants. This, coupled with the fact that slightly 
more older participants than newer participants were interviewed, 
presented challenges in the matching process. Two different sets of 

Fewer of the new 
project 

participants were 
located and 

interviewed than 
had been 

expected. 
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propensity scores were created, both using the pscore command in 
Stata with the list of variables from Table 5.1 as matching variables. The 
first set of propensity scores was constructed using all of the newer 
project participants as comparison observations, and achieved balance 
at a significance level of 0.01. The second set used only the project 
participants in the new communities for comparison – which, as 
discussed above, is potentially a better comparison group – but the 
significance level had to be reduced to 0.0001 to achieve balance. All 
the outcomes were estimated with the psmatch2 command using both 
sets of propensity scores, although only the outcome esimtates derived 
from the latter set of propensity scores are presented in the tables in 
Section 5.3 below. Boot-strapped standard errors enabled the 
generation of confidence intervals for statistical hypothesis testing. 
 
All the covariates presented in Table 5.1 below were included in the 
three regression approaches that were used, i.e. ordinary least squared 
(OLS) regression with robust standard errors (to address issues of 
heteroscedasticity), robust regression (to reduce the influence of 
outliers), and OLS regression with control functions (to attempt to 
control for relevant unmeasured differences between the intervention 
and comparison groups). 
 

4.3 Main problems and constraints encountered 

Overall, despite the usual hardships encountered when undertaking 
such intensive work, the actual data collection process went well. The 
main problems that were encountered have already been highlighted 
above: First, it was not possible to identify comparable villages in Grand 
Gedeh County that had not already benefited from the project or similar 
projects being implemented by other organisations. Hence, efforts were 
undertaken to compare the older participants with the newer 
participants. While this approach appears sensible, as will be presented 
below, the older and newer participants of the project differ in several 
considerable ways, thereby, possibly biasing the comparison. 
 
The second issue is that the newer project participants had already 
been participating in the project for some time at the time of data 
collection. In fact, 49 per cent of the new participants reported having 
harvested lowland rice several months before the survey was carried 
out, i.e. October to December 2012. Consequently, they by no means, 
represented a pure, ‘uncontaminated’ comparison group. We will revisit 
this issue later in the presentation and interpretation of the results. 

 
 

5 Results  

5.1 General characteristics  

Table 5.1 presents statistics for various household characteristics 
obtained through the administration of the questionnaires to the 
project’s older and newer participants.  The left-hand side of the table 
shows the comparison between the older participants and all the newer 
participants interviewed; the right-hand side of the table shows the 
results of the comparison after excluding the newer participants from the 
15 original project communities. As is readily apparent, there are many 
significant differences between the older and newer participants (and, in 
fact, most of these differences are similar in magnitude whether the 

Two sets of 
propensity scores 
were constructed 
using two different 
approaches, and 

the resulting 
outcome 

estimates were 
compared. 
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newer participants from the original project communities are included or 
not). The key measured differences between the older and newer 
participants include: 

 The older participants are more likely to be headed by a male and 
elderly person. The household head is less likely to be literate. 

 The older participants have larger households. 

 There were, on average, more project participants per household 
during the original project. Those participants were less likely to be 
the heads of household, but more likely (though not statistically 
significant) to be female.  

 They were also more likely to be engaged in farming, livestock 
rearing and off-farm business operations in the baseline period. 

 While the newer participants were more likely to be engaged in 
upland rice cultivation in 2009, the older participants were 
significantly more likely to be engaged in lowland rice farming (74 
per cent versus 29 per cent). 

 More of the older participants already had developed paddy land 
during the baseline period. In particular, only 35 per cent of the 
older participants reported having no developed rice paddy land, 
compared with 78 per cent of the newer participants. 

 The older participants were also further away, on average, from 
both the main district road and the county centre of Zwedru at 
baseline. 

 Older participants were better off in terms of the index of material 
wealth at baseline, based on the recalled data. Only 27 per cent of 
the older participants were in the bottom third in terms of baseline 
wealth status, compared to 41 per cent of the newer participants. 

 
These data clearly demonstrate that those who participated in the 
original project were significantly different from those who participated in 
the more recent project, from 2012 onwards. This means that any direct 
comparison of outcomes between the older and newer participants of 
the project would be biased. For example, it would not be meaningful to 
directly compare the older participants that were already engaged in 
paddy rice farming before the project’s start date with newer participants 
who were mostly engaged only in upland rice farming at this time. 
 
It was, therefore, critical that the measured differences between the 
older and newer participants were controlled for during the analysis of 
the data. As explained in Section 4, propensity-score matching (PSM) 
makes it possible to balance both the intervention and comparison 
groups with respect to differences such as these, thereby reducing bias. 
Multivariable regression results in something similar, but it does so by 
isolating the net contribution of being in the treatment group in 
explaining variation in the outcome variable vis-à-vis other explanatory 
variables. 
 
However, such statistical methods are not a ‘magic bullet’, and there are 
two issues that should be mentioned here. First, as also mentioned 
above, PSM and multivariable regression cannot control for 
unmeasured differences (e.g. degree of social connectivity to local 
leaders) between the newer and older participants that may be relevant 
to influencing the status of the outcome variable of interest. 

The participants in 
the original project 

were generally 
older and 

wealthier than the 
newer 

participants, and 
were much more 

likely to have 
already had 

developed paddy 
land before the 

project was 
launched. 
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Table 5.1: Descriptive statistics: covariate comparison between older and newer project participants 
 Old v. new participants across all communities Old participants v. new participants in new communities only 
 Old 

participant 
mean 

New 
participant 

mean Difference t-statistic 

Old 
participant 

mean 

New 
participant 

mean Difference t-statistic 

All adults in HH elderly 0.013 0.032 -0.019* -1.82 0.013 0.025 -0.012 -1.13 
Male headed household 0.746 0.676 0.069** 2.08 0.746 0.672 0.073** 2.01 
Elderly headed household 0.259 0.219 0.041 1.29 0.259 0.184 0.075** 2.19 
Number of adults 3.756 3.111 0.645*** 4.83 3.756 3.082 0.674*** 4.49 
Number of children 3.277 2.927 0.350** 2.42 3.277 2.869 0.408** 2.52 
Household size 7.033 6.038 0.995*** 5.20 7.033 5.951 1.082*** 5.02 
Head has at least primary education 0.421 0.452 -0.031 -0.85 0.421 0.443 -0.022 -0.54 
Head has at least secondary education 0.116 0.166 -0.050** -1.97 0.116 0.160 -0.044 -1.59 
Number of adults in HH with at least primary education  1.569 1.283 0.286*** 2.61 1.569 1.262 0.307** 2.52 
Number of adults in HH with at least secondary education 0.257 0.303 -0.046 -1.10 0.257 0.287 -0.030 -0.67 
Household head is literate 0.494 0.577 -0.084** -2.28 0.494 0.590 -0.096** -2.38 
Household head is engaged in productive work 0.955 0.977 -0.022 -1.62 0.955 0.980 -0.025 -1.64 
Number of productive adults in household 3.557 2.971 0.586*** 4.45 3.557 2.951 0.606*** 4.09 
Project participant is head of household 0.804 0.886 -0.083*** -3.09 0.804 0.926 -0.123*** -4.28 
Project participant is female 0.529 0.487 0.042 1.14 0.529 0.455 0.074* 1.82 
Number of project participants in household 1.204 1.096 0.108*** 2.58 1.204 1.098 0.106** 2.20 
Head is the respondent or one of the respondents 0.758 0.802 -0.044 -1.42 0.758 0.840 -0.082** -2.48 
At least one of the respondents is female 0.579 0.551 0.028 0.77 0.579 0.537 0.042 1.05 
At least one of the respondents is male 0.537 0.519 0.018 0.48 0.537 0.541 -0.004 -0.11 
Head was farmer at baseline 0.854 0.770 0.084*** 2.95 0.854 0.766 0.088*** 2.82 
Head is from the Krahn ethnic group 0.884 0.918 -0.034 -1.55 0.884 0.910 -0.026 -1.03 
Head is Christian 0.869 0.927 -0.058*** -2.59 0.869 0.918 -0.049* -1.91 
HH was farming at baseline 0.932 0.837 0.095*** 4.14 0.932 0.873 0.059** 2.54 
HH was rearing livestock at baseline 0.662 0.501 0.161*** 4.49 0.662 0.512 0.150*** 3.81 
HH was operating one or more off-farm IGAs at baseline 0.091 0.041 0.050*** 2.70 0.091 0.041 0.050** 2.37 
HH engaged in unskilled salaried labour at baseline 0.398 0.411 -0.013 -0.36 0.398 0.393 0.005 0.11 
HH engaged in skilled salaried labour at baseline 0.111 0.128 -0.017 -0.73 0.111 0.127 -0.016 -0.62 
HH farming upland rice at baseline 0.620 0.761 -0.141*** -4.17 0.620 0.811 -0.192*** -5.21 
HH farming lowland rice at baseline 0.736 0.286 0.450*** 13.66 0.736 0.328 0.408*** 11.07 
Number of crops HH grew at baseline 3.756 3.796 -0.040 -0.18 3.756 4.094 -0.339 -1.35 
HH had no developed (‘laid out’) paddy land at baseline 0.348 0.778 -0.431*** -13.00 0.348 0.734 -0.386*** -10.22 
HH had some developed (‘laid out’) paddy land at baseline 0.247 0.102 0.145*** 5.20 0.247 0.127 0.120*** 3.71 
HH had significant (‘laid out’) paddy land at baseline 0.406 0.120 0.286*** 9.18 0.406 0.139 0.266*** 7.40 
Household was irrigating crops at baseline 0.615 0.251 0.364*** 10.65 0.615 0.316 0.299*** 7.67 
Distance of HH to village centre at baseline (minutes on foot) 4.045 3.895 0.151 0.26 4.045 2.942 1.104* 1.81 
Distance of HH to main district road at baseline (minutes on foot) 154.504 64.256 90.248*** 8.43 154.504 59.083 95.421*** 7.78 
Distance of HH to Zwedru by motor bike or car (hours) 1.740 1.114 0.625*** 8.40 1.740 0.960 0.779*** 9.64 
Number of plots farmed by HH at baseline 4.762 1.184 3.578*** 12.03 4.762 1.414 3.348*** 9.60 
Number of titles farmed by HH at baseline 0.822 1.151 -0.329*** -3.68 0.822 1.122 -0.300*** -3.77 
Wealth index at baseline

2
 0.167 -0.193 0.361* 1.76 0.167 0.137 0.030 0.13 

Household in poorest third at baseline 0.272 0.405 -0.133*** -3.87 0.272 0.373 -0.101*** -2.69 
Household in middle third at baseline 0.373 0.289 0.084** 2.43 0.373 0.270 0.102*** 2.68 
Household in top third at baseline 0.355 0.306 0.049 1.41 0.355 0.357 -0.001 -0.04 
N 397 343 740  397 244 641  

* p<0.1, ** p<0.05, *** p<0.01 

                                                           
2
 The construction of this wealth index is described in Section 5.4.4 below.   
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The second issue relates to the application of multivariable regression to 
data where there are significant differences between intervention and 
comparison groups. In particular, it has been demonstrated in the literature 
that large, measured differences between treatment and comparison groups 
may lead to programme effect estimates that are model dependent and, 
therefore, biased. Restricting such parametric analysis to observations that 
can be matched on the basis of their propensity scores (i.e. those that share 
the same area of common support) can significantly aid in reducing such 
model dependency.3 Consequently, and particularly given the large 
measured differences identified between the older and newer participants, 
the multivariable regression analysis that was carried out was restricted to 
those older and newer participants that share the same area of common 
support, as derived through kernel matching. 
 

5.2 Receipt of external support 

The interviewed households were also asked whether they had received 
particular types of external support since 2009, i.e. since the project’s 
baseline period. This relates particularly to the types of support provided by 
the project, but was not communicated as such to the respondents. The 
particular types of support are presented in Table 5.2 and Figure 5.1. The 
table presents the results of a statistical comparison between the older and 
newer participants in relation to the receipt of this support. 
 
As presented in the bar chart and table, all of the older and newer 
participants of the sample reported receiving developed paddy land since 
2009. (Recall that 16 households reported not receiving such land and these 
were dropped from the dataset, given that the evaluation design involved 
comparing older and newer participants of the project.) However, as is 
presented in the second section of Table 5.2, the size of developed paddy 
land the older participants received, on average, is considerably larger, as 
measured by the local unit of plot (6.4 plots versus 3.5 plots). This is 
consistent with verbal remarks made by Oxfam and partner staff: in order to 
reach targets for the number of participants, the size of developed paddy 
fields each participant received under the more recent project was 
considerably smaller than in the original project. 
 
More older participants than newer participants also reported receiving rice 
seeds, tools and training in support of lowland rice production. With the 
exception of technical support in rice production, the number of times they 
received each of these forms of support was also greater. This is not 
surprising, given that they have been participating in the project for longer. 
However, what is perhaps surprising is that under 40 per cent of both the 
older and newer participants reported receiving training and technical 
support in rice production. Seventeen per cent and 28 per cent of the older 
and newer participants, respectively, also reported never having received 
rice seeds through the project. Given the governance problems reported by 
project stakeholders with respect to the Amenu Cooperative, it is not 
surprising that very few respondents reported having borrowed a power 
tiller/tractor or accessed support in the marketing of their rice.4 

                                                           
3
 Ho, D. E., Imai, K., King, G., Stuart, E. and Stuart A. (2007) ‘Matching as Nonparametric Preprocessing for Reducing Model 

Dependence in Parametric Causal Inference.’ Political Analysis 15, 199–236. 
4
 As mentioned in Section 2.0, significant support was provided by the project to strengthen the capacity of the Amenu Farmers’ 

Cooperative to support both the production and marketing of lowland rice among its membership. This included the housing and 
maintenance of power tillers and tractors that the members could borrow to till their fields. However, project stakeholders 
communicated that the project encountered significant management challenges with the leadership of this cooperative that had yet to 
be worked out before the Effectiveness Review’s data collection phase.  

The participants in 
the original project 

received 
considerably more 
paddy land than 
did the newer 
participants. 
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Table 5.2: Receipt of external support – comparison of older and newer participants 

        

Receipt of external 
support (binary) 

Developed 
lowland plot 

Rice seeds Tools for rice 
production 

Borrowing of 
power tiller or 

tractor 

Training in 
rice 

production 

Technical 
support in rice 

production 

Support in rice 
marketing 

 

        

Older participants: 1 0.834 0.746 0.003 0.353 0.38 0.005 
Newer participants: 1 0.720 0.507 0.009 0.248 0.321 0.009 
Difference: 0 0.114*** 0.238*** -0.006 0.105*** 0.060* -0.004 
 (.) (3.76) (6.92) (-1.15) (3.11) (1.69) (-0.61) 
Observations: 740 740 740 740 740 740 740 

        

Quantity of external 
support received 

# of rice plots 
received 

# of kgs of 
seed received 

# of tools 
received 

# of times 
power tiller/ 
tractor used 

# of times 
trained in rice 

production 

# of times 
technical 
support 
received 

# of times rice 
marketing 
support 
received 

        
Older participants: 6.390 6.272 4.236 0.003 0.589 0.649 0.013 
Newer participants: 3.462 4.576 2.324 0.009 0.327 0.656 0.018 
Difference: 2.928*** 1.696*** 1.912*** -0.006 0.263*** -0.007 -0.005 
 (12.36) (3.31) (8.60) (-1.13) (4.11) (-0.05) (-0.30) 
Observations: 740 740 740 740 740 740 740 
        

t statistics in parentheses 
* p < 0.1, ** p < 0.05, *** p < 0.01 
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5.3 Differences between the intervention and comparison 
households on uptake of practices promoted under the project 

Through training and extension support the project encouraged members of 
the farmers’ groups to adopt specific agricultural practices including those 
related to lowland rice cultivation. In the household questionnaire, the 
respondents were asked whether they had undertaken each specific 
practice, both during 2011 and during the baseline period, i.e. 2009.5 Figure 
5.2 presents the proportions of households that reported being engaged in 
each type of practice for each time period. As is clear, the older participants 
reported employing irrigation, seed testing and nursery preparation to a 
greater extent that the newer participants, both in 2009 and 2011. Since 
there are such significant differences in the adoption of these techniques at 
baseline in 2009, a direct comparison between the two groups for the 
adoption in 2011 would not be fair. 
 
It is also interesting to note that very few households reported harvesting rice 
from the same field on more than one occasion (multi-cropping). Creating 
the potential for multi-cropping through irrigating paddy land was one of the 
main ways the project sought to bolster rice production – but in fact the 
construction of dams and irrigation facilities had not yet been completed in 
2011. These works have since been carried out under the newer project 
(LIBA82), although it is believed that cultural issues are still a barrier to the 
adoption of multi-cropping. 
 
Large majorities of both older and newer participants reported practising 
weeding (good practice) and slash-and-burn agriculture (bad practice) in 
both 2009 and 2011. The latter is also of interest. Recall from the project’s 

                                                           
5
 As discussed above, many of the newer participants were either in the process of harvesting their first yields of rice from their new 

project plots at the time of data collection or several months prior. Consequently, if the older and newer participants were simply 
compared say 12 months prior to data collection, it would not have been possible to estimate the impact of the project on agricultural 
production in general, and rice production in particular. A decision was made, therefore, to look at the 2011 agricultural cycle, given 
that the older participants would have had at least one rice harvest after they had been supported by the project, while the newer 
participants would have had no such support. There were concerns about whether the respondents could recall the agricultural 
production and sales information for 2011. However, it was clear during the piloting of the questionnaire that they had very little 
problem doing so.  
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intervention logic reviewed in Section 2 that encouraging households to 
engage in intensive lowland rice cultivation was expected to have 
discouraged slash-and-burn agriculture. In fact this does not appear to be 
the case: a high proportion of the older participants, for example, reported 
being engaged in lowland rice production, yet they, at the same time, 
reported also practicing slash and burn agriculture. However, the question 
that was asked required a simple yes or no response, so it is still possible 
the engaging in lowland rice farmer decreases the area of land slash and 
burn agriculture is practiced on. 
 
Given that the older and newer participants differed in relation to their 
agricultural practices at baseline, it was more appropriate to analyse the 
change in practice reported between 2009 and 2011. The results of this 
analysis are presented in Table 5.3. As can be seen, prior to the 
implementation of PSM and multivariable regression, the only positive 
difference in favour of the older participants is with respect to multiple yearly 
harvests. In particular, the older participants experienced a seven 
percentage point increase in the adoption of multicropping, against one 
percentage point for the new participants. This is positive, but the number of 
older participants that took up multicropping is, nevertheless, considerably 
lower than expected. 
 
However, after PSM and multivariable regression was used to control for 
measured differences between the two groups, more differences in favour of 
the older participants are revealed: they experienced a greater uptake of 
irrigation, seed testing, nursery preparation and leaving debris in plots than 
the newer participants. It is not clear whether there are statistically significant 
differences between the two groups with respect to the practice of weeding. 
There are indications that more of the older beneficiaries may have taken up 
slash-and-burn agriculture between 2009 and 2011 than the newer  
 

Table 5.3: Change in agricultural practices from 2009 to 2011 – 
comparison of older and newer participants 

 
Crop 

irrigation 
Seed 

testing 
Nursery 

preparation 
Multi-

cropping  
Weeding 

Slash and 
burn 

Leaving 
debris in 

plots 

Leaving 
canals 

unbrushed 

Vegetable 
production 

 

Unadjusted          

Sample mean 0.281 0.174 0.259 0.041 0.097 0.070 0.059 0.008 0.023 
Older participant mean: 0.300 0.151 0.244 0.068 0.091 0.058 0.053 0.003 -0.015 
Newer participant mean: 0.259 0.201 0.277 0.009 0.105 0.085 0.067 0.015 0.067 
Unadjusted difference: 0.040 -0.050* -0.033 0.059*** -0.014 -0.027 -0.014 -0.012 -0.082*** 
 (1.14) (-1.68) (-0.94) (3.85) (-0.60) (-1.12) (-0.68) (-1.00) (-3.44) 
Observations: 740 740 740 740 740 740 740 740 740 

          
PSM           
Post-matching difference: 0.196** 0.150*** 0.261*** 0.070*** 0.002 0.074 0.041** -0.005 -0.059** 
(kernel) (2.06) (2.64) (4.02) (4.36) (0.02) (1.41) (2.01) (-0.44) (-2.00) 
Observations: 740 740 740 740 740 740 740 740 740 

          

Multivariable Regression       
MVR coefficient: 0.307*** 0.127*** 0.275*** 0.110*** 0.086*** 0.074** 0.059** -0.007 -0.094*** 
(robust standard errors) (8.81) (3.35) (6.89) (4.29) (2.72) (2.45) (2.04) (-0.43) (-2.91) 
Observations: 720 720 720 720 720 720 720 720 720 
 

         
MVR coefficient: 0.297*** 0.124*** 0.273*** 0.113*** 0.078** 0.060** 0.072** -0.007 -0.098*** 
(with control functions) (8.29) (3.19) (6.66) (4.24) (2.42) (1.97) (2.44) (-0.48) (-2.93) 
Observations: 733 733 733 733 733 733 733 733 733 
          

t statistics in parentheses 
* p < 0.1, ** p < 0.05, *** p < 0.01 
PSM estimates bootstrapped 1000 repetitions 
Coefficients used in OLS models not presented but covariates used for both PSM and OLS presented in Table 5.1. 
Observations restricted to area of common support (kernel) is all OLS models. 

The older 
participants were 
more likely than 

the newer 
participants to 
have applied 
many of the 

improved 
agricultural 
techniques 

promoted under 
the project. 
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beneficiaries, but this is not clear (the estimate from the PSM model is not 
statistically significant). It is also interesting to note that the proportion of 
newer participants engaged in vegetable production increased significantly 
between 2009 and 2011, but that this did not happen among those who were 
participating in this project during that period. Of course, it is not surprising 
that, if the project had encouraged the original participants to engage more  
intensively in lowland rice production, then they may have invested less in 
other livelihood activities. What is interesting is that some of those who had 
yet to participate in the project at that time appeared to have been taking up 
vegetable farming during that period. 
 
While there is evidence that the older participants were a) provided with 
more support through the project; and b) adopted several of the preferred 
agricultural practices to a greater extent than the newer participants, the 
following section explores whether this translated into to them being better 
off in relation to a number of outcome measures as well. 
 

5.4 Differences between the old and new participants on the 
outcome measures 

This section presents the results of analyses that compared the older and 
newer participants on outcome measures relevant to the intervention logic 
presented in Section 2. 
 
5.4.1 Agricultural production 

Given that the core aim of the project was to improve household food 
security and income by bolstering lowland rice production, many of the 
questions in the household survey were devoted to obtaining data on the 
latter. The respondents were asked in particular to report on the various 
crops they grew in 2011, including the quantity harvested, their market value, 
production expenses incurred, and revenue earned, if any. The 
questionnaire was designed so that data related to the production and sales 
of lowland rice, upland rice, and other crops could be isolated. A comparison 
of the older and newer project participants in relation to a number of 
measures related to lowland rice farming is presented in Table 5.4. 
 
The results presented in the table show that more of the older than newer 
participants harvested lowland rice in 2011: 96 per cent compared with 55 
per cent. However, the magnitude of this difference drops significantly 
following the PSM and regression procedures, which control for the baseline 
difference in lowland farming practice. The older participants also harvested 
and brought to market much larger quantities of lowland rice in 2011 – 
approximately three or four times greater according to the logarithmic results 
presented in column (4) – and consequently realised considerably greater 
profits.6 However, it is interesting to note that only 20 per cent of the older 
project participants reported having sold any lowland rice production in 2011. 
The older participants sold an average of 1.5 bags in that year, from a total 
harvest of more than 13 bags. 

                                                           
6
 The profit measure for rice (and later for other crops) was calculated by deducting the respondent’s estimate of expenses made in 

the cultivation of each crop during the year from his or her estimate of the market value of the crop harvested. 

Older participants 
on average 

produced and sold 
much larger 
quantities of 

lowland rice in 
2011 than did the 

newer 
participants. 
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Table 5.4: Production and sales of lowland rice in 2011 – comparison of older and newer participants 

 1 2 3 4 5 6 7 8 9 
 

Farming 
lowland rice 

(binary) 

Quantity of 
lowland rice 
harvested 

(bags) 

Market value 
of lowland rice 

harvested 
(LRD) 

Market value of 
lowland rice 
harvested 

(logarithm of 1 + value 
in LRD) 

Profits from 
lowland rice 

(LRD) 

Profits from 
lowland rice 

(logarithm of 1 
+ profits in 

LRD) 

Any lowland 
rice sold 
(binary) 

Quantity of 
lowland rice 

sold 
(bags) 

Revenue from 
sales of 

lowland rice 
(LRD) 

 

Unadjusted          

Sample mean 0.771 9.436 10977.216 7.007 8591.095 6.690 0.164 1.016 1212.284 
Older participant mean: 0.965 13.439 15397.935 8.877 12026.538 8.629 0.196 1.521 1823.401 
Newer participant mean: 0.548 4.827 5860.525 4.843 4624.810 4.525 0.125 0.432 504.956 
Unadjusted difference: 0.416*** 8.612*** 9537.410*** 4.034*** 7401.727*** 4.105*** 0.071*** 1.089*** 1318.444*** 

 (15.43) (8.84) (8.40) (16.20) (7.15) (16.33) (2.62) (3.37) (3.71) 

Observations: 738 738 740 740 739 709 740 739 740 

          
PSM           
Post-matching difference: 0.238*** 5.430*** 5466.811*** 2.187*** 4893.908*** 2.306*** 0.035 0.784** 1043.067*** 
(kernel) (3.82) (3.75) (2.76) (3.83) (4.45) (3.98) (0.46) (2.55) (2.89) 
Observations: 738 738 740 740 739 709 740 739 740 
 

         
Multivariable regression          
MVR coefficient : 0.220*** 5.287*** 6524.725*** 3.183*** 4858.023*** 3.167*** 0.065** 0.719* 975.142** 
(robust standard errors) (7.83) (5.10) (5.30) (11.43) (4.41) (11.31) (2.14) (1.76) (2.10) 
Observations: 711 718 720 720 719 689 720 719 720 
 

         
MVR coefficient: 0.223*** 6.216*** 7233.219*** 3.171*** 5439.221*** 3.184*** 0.060* 0.908*** 1143.922*** 
(with control functions) (7.66) (6.32) (6.15) (11.23) (5.15) (11.26) (1.94) (2.70) (2.84) 
Observations: 731 731 733 733 732 703 733 732 733 
          

t statistics in parentheses 
* p<0.1, ** p<0.05, *** p<0.01 
PSM estimates bootstrapped 1000 repetitions 
Coefficients used in OLS models not presented but covariates used for both PSM and OLS are presented in Table 5.1. 
Probit regression used for binary outcome variables. 
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Table 5.5: Production and sales of all rice in 2011 – comparison of older and newer participants 

 1 2 3 4 5 6 7 8 9 
 

Farming upland 
rice  

(binary) 

Quantity of all 
rice harvested 

(bags) 

Market value of 
all rice 

harvested 
(LRD) 

Market value of all rice 
harvested  

(logarithm of 1 + value in 
LRD) 

Profits from all 
rice 

(LRD) 

Profits from all rice  
(logarithm of 1 + 
profits in LRD) 

Any rice sold 
(binary) 

Quantity of all 
rice sold  

(bags) 

Revenue from 
sales of all rice 

(LRD) 
 

Unadjusted          

Sample mean 0.642 20.622 22740.882 9.255 16927.647 8.884 0.164 2.181 2649.919 
Older participant mean: 0.537 22.051 25798.822 9.644 19794.322 9.348 0.196 2.442 2968.992 
Newer participant mean: 0.764 18.977 19201.516 8.804 13618.017 8.357 0.125 1.881 2280.612 
Unadjusted difference: -0.227*** 3.074 6597.306*** 0.840*** 6176.304*** 0.991*** 0.071*** 0.561 688.380 

 (-6.61) (0.99) (3.57) (5.53) (3.70) (6.01) (2.62) (1.21) (1.28) 

Observations: 740 738 740 740 739 694 740 737 740 

          
PSM           
Post-matching difference: -0.032 4.082 7098.436*** 0.651* 7207.595*** 0.772** 0.035 0.864* 1166.568** 
(kernel) (-0.36) (1.47) (3.46) (1.82) (4.44) (1.97) (0.46) (1.82) (2.10) 
Observations: 740 738 740 740 739 694 740 739 740 
 

         
Multivariable regression          
MVR coefficient: -0.297*** -0.143 5103.462*** 0.694*** 4932.340*** 0.696*** 0.069** 0.400 590.748 
(robust standard errors) (-5.17) (-0.03) (2.69) (4.41) (2.87) (4.21) (2.10) (0.75) (0.95) 
Observations: 720 718 720 720 719 675 720 719 720 
 

         
MVR coefficient: -0.307*** 0.677 5649.660*** 0.719*** 5425.394*** 0.745*** 0.064* 0.515 671.682 
(with control functions) (-5.16) (0.16) (2.93) (4.24) (3.14) (4.25) (1.87) (1.07) (1.15) 
Observations: 733  731 733 733 732 688 733 732 733 
          

t statistics in parentheses 
* p<0.1, ** p<0.05, *** p<0.01 
PSM estimates bootstrapped 1000 repetitions 
Coefficients used in OLS models not presented but covariates used for both PSM and OLS presented in Table 5.1. 
Probit regression used for binary outcome variables. 
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The first column of Table 5.5 shows the difference in the proportions of 
respondents who were engaged in upland rice production in 2011. It appears 
that the original project participants were less likely to be engaged in farming 
upland rice in 2011 than the newer participants (although the estimate from 
the PSM model is not statistically significant). This is consistent with the idea 
that some producers may have switched from upland to lowland rice 
production as a result of this project. 
 
Columns 2 to 9 of Table 5.5 present results analogous to columns 2 to 9 of 
Table 5.4, but this time refer to the household’s overall rice production, 
including both lowland and upland rice. It is not clear from the results in 
column 2 that the average number of bags of rice produced by the older 
project participants in 2011 was significantly greater than the production of 
the newer beneficiaries. However, when production is expressed in market 
value – a more sensitive measure – in columns 3 and 4, it can be seen that 
there is a clear and statistically significant difference. It is less clear whether 
they correspondingly made greater sales: although the point estimates are 
all positive, those derived from the regression models in columns 8 and 9 are 
not statistically significant. 
 
It is important to understand whether, as project participants increased their 
production of rice, they also reduced their focus on other agricultural 
activities. Column 1 of Table 5.6 shows the difference between older and 
newer participants in terms of the number of crops other than rice that they 
harvested in 2011; column 2 shows the change in the number of crops 
between 2009 and 2011. It does appear that the number of other crops  
 

Table 5.6: All agricultural production and income in 2011 –  
comparison of older and newer participants 

 1 2 3 4 5 6 7 
 

Number of 
crops 

harvested 
(excluding 

rice) 

Change in 
number of 

crops 
harvested 
between 
2009 and 

2011 
(excluding 

rice) 

Market value 
of all crops 
harvested 

(LRD) 

Market 
value of all 

crops 
harvested 
(logarithm 

of 1 + value 
in LRD) 

Profits 
from all 
crops 
(LRD) 

Profits 
from all 
crops  

(natural 
logarithm of 
1 + profits 
in LRD) 

Revenue 
from sales of 

all crops  
(LRD) 

 

Unadjusted        

Sample mean 2.168 -0.394 32371.146 9.625 25481.828 9.293 9665.614 
Older participant mean: 1.840 -0.560 33678.325 9.922 26695.721 9.592 8429.015 
Newer participant mean: 2.548 -0.201 30857.160 9.282 24079.510 8.946 11096.895 
Unadjusted difference: -0.708*** -0.359** 2821.164 0.639*** 2616.211 0.646*** -2667.880 

 (-3.82) (-2.22) (0.99) (4.19) (1.01) (3.98) (-1.63) 

Observations: 740 740 723 723 722 701 740 

        
PSM         
Post-matching difference: -0.731 -0.287 3197.648 0.524 3439.079 0.524 -2425.010 
(kernel) (-1.38) (-1.04) (0.73) (1.36) (0.94) (1.62) (-0.79) 
Observations: 740 740 723 723 722 701 740 
 

       
Multivariable regression        
MVR coefficient: -0.853*** -0.853*** 1009.762 0.471*** 950.281 0.427** -3316.570 
(robust standard errors) (-4.59) (-4.59) (0.30) (2.96) (0.30) (2.56) (-1.52) 
Observations: 720 720 703 703 702 681 720 
        
MVR coefficient: -0.896*** -0.896*** 1604.383 0.506*** 1513.767 0.446** -3208.329 
(with control functions) (-4.63) (-4.63) (0.47) (2.92) (0.48) (2.48) (-1.46) 
Observations: 733 733 716 716 715 694 733 
        

t statistics in parentheses 
* p<0.1, ** p<0.05, *** p<0.01 
PSM estimates bootstrapped 1000 repetitions 
Coefficients used in OLS models not presented but covariates used for both PSM and OLS presented in Table 5.1. 
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harvested by those who had been participating in the project during this  
period was smaller than that harvested by the newer participants. (This 
difference is statistically significant under the PSM model when only those 
newer participants in newer communities are included.) Examination of the 
underlying data shows that the original project participants were particularly 
likely to have cut out their cultivation of corn (the proportion of project 
participants who harvested corn reduced from 32 per cent to 25 per cent 
between 2009 and 2011, while it stayed roughly constant among those who 
were not yet participating in the project), as well as in cassava and perhaps 
also in okra, eggplant, and other vegetables. 
 
Columns 3 to 7 of Table 5.6 then consider the value of all crops harvested 
and sold in 2011, and the resulting profits. The point estimates show that the 
market value of all crops harvested was higher among the older than the 
newer project participants, but that the revenue generated by sales was 
lower – but those differences are not statistically significant, so it is not clear 
if there is in reality any difference to be observed. There is stronger evidence 
that profits are higher among the older project participants – but this 
difference is not statistically significant under the PSM model (or even under 
the alternative formulation, using only the newer participants in new project 
communities for comparison), so should not be treated with confidence. 
 
Survey respondents were also asked to judge the extent to which their 
household’s crop yields and income had changed between 2009 and 2011. 
The options they had to choose from were: a) no change; b) small increase; 
c) moderate increase; d) large increase; e) small decrease; f) moderate 
decrease; and g) large decrease. It should be noted that, even though these 
questions specifically referred to the period from 2009 to 2011, responses 
are likely to have been influenced by more recent experiences, when both  
 

Table 5.6: Perceived changes in crop production and income 2009–2011 –  
comparison of older and newer participants 

 Change in crop yield 
score  

(scale from -3 to 3) 

Change in crop yield – 
moderate or large 
increase (binary) 

Change in crop income 
score  

(scale from -3 to 3) 

Change in crop income 
– moderate or large 

increase (binary) 
 

Unadjusted     

Sample mean 0.777 0.170 0.566 0.105 
Older participant mean: 0.793 0.184 0.526 0.108 
Newer participant mean: 0.758 0.155 0.612 0.102 
Unadjusted difference: 0.035 0.029 -0.086 0.006 

 (0.49) (1.06) (-1.36) (0.28) 
Observations: 740 740 740 740 
     
PSM      
Post-matching difference: -0.160 -0.052 -0.427*** -0.160* 
(kernel) (-1.18) (-0.84) (-3.47) (-1.94) 
Observations: 740 740 740 740 
     
  

MVR coefficient: -0.080 0.008 -0.229*** -0.041 
(robust standard errors) (-0.84) (0.20) (-3.04) (-1.40) 
Observations: 720 720 720 720 
     
MVR coefficient: -0.076 0.009 -0.211*** -0.038 
(with control functions) (-0.79) (0.23) (-2.80) (-1.28) 
Observations: 733 733 733 733 
     

t statistics in parentheses 
* p<0.1, ** p<0.05, *** p<0.01 
PSM estimates bootstrapped 1000 repetitions 
Coefficients used in OLS models not presented but covariates used for both PSM and OLS presented in Table 5.1. 
Probit regression used for binary outcome variables. 

 

 

Despite their 
higher production 
of rice, the total 
value of crops 

produced by the 
older participants 
in 2011 was not 

significantly higher 
than those who 

joined the project 
only in 2012. 
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the older and newer participants were participating in the project. 
Nevertheless, the comparison of responses for the older and newer 
participants for these perception-based measures are presented in Table 
5.6. There are no statistically significant differences between the older and 
newer participants in terms of their response to the questions about crop 
yields. The older participants responded significantly less positively to the 
question about crop income than did the newer participants. 
 

5.4.2 Household consumption 

Measuring household income directly is problematic: given the wide variety 
of endeavours such populations engage in to generate income, self-reported 
measures of total income are generally regarded as unreliable.7 The 
measures of agricultural production examined in the previous subsection 
included an estimate of the ‘profits’ from crop production (the net revenue 
after deducting costs of tangible inputs) – but even so, we have seen in 
Table 5.1 that most households were engaged in productive activities other 
than agriculture. 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.8 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 – how much it would be worth if it was purchased from the local 
market. The respondents were also asked how much they had spent on 
particular regular non-food items and services from a list, such as soap, 
toothpaste and transport fares over the past 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, that they had 
incurred over the last 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 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 

                                                           
7
 Morris, Saul, Calogero, Carletto, Hoddinott, John and Christianensen, Luc 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. 
8
 See Gujarati, Damodar N. (2003) Basic Econometrics: Fourth Edition. New York: McGraw Hill. 

Respondents 
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an indicator of 
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practice of setting  equal to 0.33 and  equal to 0.9,9 but the findings are 
not sensitive to reasonable changes in these parameters. 
 
As with the measures of agricultural sales, the expenditure variables have 
been expressed on a logarithmic scale, to improve the model fit in regression 
analysis and reduce the influence of outliers. 
 
The comparison of expenditure between supported households and 
comparison households is shown in Table 5.7. Columns 1 and 2 show the 
results when food consumption only is included, while columns 3 and 4 show 
the results for overall household consumption. It can be seen that each of 
the estimated differences between the older and newer project participants is 
negative – meaning that older participants had lower consumption 
expenditure than did the newer participants. The estimates for the difference 
in food consumption measured in logarithmic terms are statistically 
significant, though the measure of overall household consumption is not. 
 
It should be recalled from Table 5.1 that the older participants had 
significantly larger households on average than the newer participants. This 
means that the differences between the two groups in terms of consumption 
per capita could be sensitive to the measure used to convert consumption 
into per-capita figures. Columns 5 and 6 show the results for total household 
consumption before converting to per-capita figures: the estimated 
differences differ little from those under the per-capita measure shown in 
columns 3 and 4. (Similarly, the figures for total household food consumption 
per day, not shown here, produce results of similar magnitude and 
significance level to those presented in columns 1 and 2 of Table 5.7.) 
 

Table 5.7: Measures of household consumption in 2013 – comparison of older and newer participants 

 1 2 3 4 5 6 7 
 

Food 
consumption 
per capita per 

day 
(LRD) 

Food 
consumption 
per capita per 

day 
(logarithm of 

LRD) 

Overall 
consumption 
per capita per 

day 
(LRD) 

Overall 
consumption 
per capita per 

day 
(logarithm of 

LRD) 

Overall 
household 

consumption 
per day 
(LRD) 

Overall 
household 

consumption 
per day 

(logarithm of 
LRD) 

Global 
indicator 
(binary) 

 

Unadjusted        

Sample mean: 110.083 4.598 177.636 5.053 635.869 6.329 0.462 
Older participant mean: 105.162 4.547 169.626 5.016 655.631 6.360 0.431 
Newer participant mean: 115.780 4.656 186.906 5.096 612.996 6.294 0.499 
Unadjusted difference: -10.618*** -0.108*** -17.281** -0.080** 42.635 0.065* -0.068* 

 (-2.72) (-3.23) (-2.09) (-2.24) (1.54) (1.79) (-1.85) 

Observations: 740 740 740 740 740 740 740 

        
PSM         
Post-matching difference: -6.529 -0.099** -17.733 -0.082 -113.763 -0.106 -0.042 
(kernel) (-1.28) (-2.02) (-0.95) (-1.11) (-1.11) (-1.05) (-0.53) 
Observations: 740 740 740 740 740 740 740 
 

       
Multivariable regression        
MVR coefficient: -6.820 -0.072** -12.371 -0.039 -29.203 -0.040 0.006 
(robust standard errors) (-1.55) (-1.97) (-1.39) (-1.04) (-0.97) (-1.08) (0.12) 
Observations: 720 720 720 720 720 720 720 
        
MVR coefficient: -6.518 -0.069* -10.890 -0.034 -30.079 -0.036 0.004 
(with control functions) (-1.44) (-1.84) (-1.21) (-0.88) (-0.99) (-0.95) (0.08) 
Observations: 733 733 733 733 733 733 733 
        

t statistics in parentheses 
* p < 0.1, ** p < 0.05, *** p < 0.01 
PSM estimates bootstrapped 1000 repetitions 
Coefficients used in OLS models not presented but covariates used for both PSM and OLS presented in Table 5.1. 

                                                           
9
 Deaton, A and S. Zaidi. 2002. "Guidelines for constructing consumption aggregates for welfare analysis,” Working Paper No. 135. 

The World Bank, Washington, D.C. 

http://web.worldbank.org/servlets/ECR?entityID=000094946_02071304010552&collection=IMAGEBANK&sitePK=3358987
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These results imply that household consumption was no greater among the 
older participants than among the newer participants at the time of the 
survey – there is even an indication that, in terms of food consumption, the 
newer participants may have been better off than older participants. 
It should be recalled that the survey was conducted in January 2013, by 
which time the ‘newer’ participants had been engaged in the project for more 
than 12 months. The majority of these newer participants had already 
harvested rice which was cultivated as part of the project. If the project had 
been successful in improving their returns from that harvest, then that may 
have lead to immediate increases in their consumption – either through the 
consumption of the harvested rice, or through increased consumption of 
other goods after selling harvested rice.  
 
The lack of a result in terms of household consumption in January 2013 may 
therefore reflect that the newer participants (being used for comparison 
purposes) had already increased their consumption as a result of the project. 
To investigate this, two variables were added to the multivariate regression 
models for consumption reported in Table 5.7. Firstly, a binary variable 
defined to be positive for all households that reported not having harvested 
rice between October 2012 and January 2013 (October 2012 being the 
earliest date at which newer project participants could have harvested rice 
cultivated under the project), and secondly, another binary variable to 
represent the interaction between being an older project participant and not 
having harvested rice since October 2012. In the resulting model, the 
coefficient on the second term will act to estimate the difference between 
older and newer beneficiaries who had not harvested rice since October 
2012. 
 
Table 5.8 shows the results of these revised regression models. In no cases 
is there evidence (from the coefficient on the interaction variable) of a more 
positive effect among those who had not harvested rice since October 2012. 
However, it should be noted that sample size is a restriction here: only 29 
per cent of the newer participants (99 observations) and 13 per cent of the 
older participants (53 observations) had not harvested since October 2012, 
so the potential for finding statistically significant differences between these 
two groups is limited. 

 
Table 5.8: Results of multivariable regressions for household consumption after adding 
dummy variable for not having harvested rice since October 2012, and the interaction of 

that variable with being an older participant 

 

Coefficient on older 
participant variable 

Coefficient on older 
participant x no recent 

harvest interaction variable 

Food consumption per capita per day (LRD) 
-10.070 13.509 
(-2.11) (1.31) 

Food consumption per capita per day (logarithm of LRD) 
-0.083** 0.009 
(-2.11) (0.10) 

Overall consumption per capita per day (LRD) 
-16.480 21.443 
(-1.59) (1.08) 

Overall consumption per capita per day (logarithm of LRD) 
-0.037 -0.033 
(-0.90) (-0.36) 

Overall household consumption per day (LRD) 
-37.962 26.044 
(-1.08) (0.39) 

Overall household consumption per day (logarithm of LRD) 
-0.029 -0.066 
(-0.73) (-0.72) 

   

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

Household 
consumption was 
no higher among 
those who had 

participated in the 
project since 2010 
than among those 
who participated 
only in the newer 

project, since 
2012. 
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The Oxfam GB global indicator for livelihoods is derived directly from the 
per-capita household expenditure measure, 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. As shown in column (7) of Table 5.7: there is no 
indication of a significant difference between the older and newer 
beneficiaries in terms of this indicator. 
 
5.4.3 Household food security 

In addition to data on food consumption, the questionnaire comprised two 
additional modules related to household food security. One module was a 
scale that combines the Household Food Insecurity Access Scale (HFIAS) 
developed by USAID’s Food and Nutrition Technical Assistance (FANTA) 
Project10 and the ‘reduced’ version of the Coping Strategies Index.11 This 
module involved asking the respondents the following: 
 

In the last seven days did you or any one in your home have to: 
1. Cut down the size of a meal because there was not enough food? 
2. Eat fewer meals in a day than normal because there was not enough 

food? 
3. Lessen the amount of food eaten by adults in order for small children 

to eat? 
4. Borrow food or rely on help from a friend or relative because there 

was not enough food? 
5. Go to sleep at night hungry because there was not enough food? 
6. Go for a whole day or night without eating because there was not 

enough food? 
 

If the question was answered in the affirmative, the respondent was then 
asked how frequently the situation occurred during the previous seven days. 
Seventy-three per cent of the respondents reported having no problems with 
household food security. This is not particularly surprising, given that the 
survey coincided with the region’s rice harvesting period. However, there 
was some variation among the remaining 27 per cent of households in the 
frequency and severity of food security problems experienced. 
 
A score for food security was created by summing the number of days 
(during the previous seven days) that each household reported experiencing 
each of the six food security problems. Greater weight was placed on the 
last three problems to reflect that they indicate more extreme food insecurity: 
weights of 2, 3 and 4 were applied to questions 4, 5 and 6, respectively, and 
a weight of 1 to each of the first three questions. The total possible score 
obtainable on the scale was therefore 84, with higher scores reflecting more 
food security problems. 
 
A binary variable was also constructed for households indicating moderate 
food insecurity. Specifically, a household was coded as being at least 
moderately food insecure if it reported undertaking any of the first three 
measures of the scale more than once during the previous seven days 
and/or any of the latter three measures on at least one occasion during the 
last seven days. 

                                                           
10

 http://www.fantaproject.org/publications/hfias_intro.shtml 
11

 http://www.fsnnetwork.org/sites/default/files/coping_strategies_tool.pdf 

 
 

Indicators of both 
food security and 
dietary diversity 
were included in 

the questionnaire. 
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Table 5.9: Measure of household food security – comparison of older and newer participants 
 1 2 3 4 5 6 
 

HFIAS/CSI 
hybrid score 

(84 point 
scale) 

Moderate food 
insecurity 

Diverse diet in 
past seven 

days 

Number of 
protein 

sources in 
past seven 

days 

Total months 
in past year 

with no stable 
food 

Two or more 
months with 

food shortage 

 

Unadjusted       

Sample mean: 1.367 0.189 0.530 7.793 1.126 0.309 
Older participant mean: 1.106 0.141 0.509 7.615 1.189 0.317 
Newer participant mean: 1.668 0.245 0.554 8.000 1.052 0.300 
Unadjusted difference: -0.562** -0.103*** -0.045 -0.385 0.136 0.017 

 (-2.46) (-3.61) (-1.23) (-1.40) (1.34) (0.50) 
Observations: 739 739 740 740 740 740 

       
PSM        
Post-matching difference: 0.377* 0.043 -0.035 -1.587*** -0.174 -0.012 
(kernel) (1.68) (1.37) (-0.41) (-2.69) (-0.79) (-0.15) 
Observations: 739 739 740 740 740 740 
 

      
Multivariable regression 

MVR coefficient: -0.066 -0.026 -0.066 -0.613* 0.029 -0.011 
(robust standard errors) (-0.24) (-0.76) (-1.30) (-1.81) (0.25) (-0.24) 
Observations: 719 719 720 720 720 720 
       
MVR coefficient: -0.114 -0.035 -0.063 -0.578* -0.044 -0.041 
(with control functions) (-0.40) (-1.00) (-1.22) (-1.68) (-0.36) (-0.89) 
Observations: 732 732 733 733 733 733 
       

t statistics in parentheses 
* p < 0.1, ** p < 0.05, *** p < 0.01 
PSM estimates bootstrapped 1000 repetitions 
Coefficients used in OLS models not presented but covariates used for both PSM and OLS presented in Table 5.1. 
Probit regression used for binary outcome variables. 

 

 
The results of a comparison of the newer and older participants in relation to 
both the continuous version of the scale and the binary measure are 
presented in the first two columns of Table 5.9. On average, the older 
participants were actually found to have reported fewer food insecurity 
problems than the newer participants. There is no clear difference between 
the older and newer participants on either of these measures: while the PSM  
model for the continuous score produces an estimate that is positive and 
statistically significant, the regression models show results that have 
negative signs and are not statistically significant. 
 
As well as asking specifically about problems with food security, the survey 
food-consumption module provides data on the number of times different 
food items were consumed during the previous seven days. Two different 
variables were created from this data. Firstly, an indicator of whether each 
household’s dietary intake can be considered sufficiently diverse, defined to 
be positive for households which had consumed:  

1. A source of protein at least four times.  
2. Dark leafy vegetables at least three times. 
3. Other vegetables and fruits at least three times. 
4. A carbohydrate source at least seven times. 

 

As shown in column 3 of Table 5.9, just over half of project participants 
scored positively on this measure. Again, there is no indication of a 
difference between the older and newer participants in terms of this 
measure. 
 
A second measure of dietary diversity analysed was the number of protein 
sources consumed during the seven days – including beans, groundnuts, 
dairy products, eggs, meat or fish. As shown in column 4 of Table 5.9, there 

There were no 
positive significant 

differences 
between older and 
newer participants 

in terms of the 
indicators of food 
security or dietary 

diversity. 
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is some evidence that older project participants were worse off in their 
consumption of protein sources than newer participants. 
 
The last two columns of Table 5.9 show differences between older and 
newer participants in terms of two additional measures relating to the 
experience of food shortages during the whole of 2012. Respondents were 
asked in which months their household experienced shortages of staple 
foods (such as rice or cassava) to eat. As expected, the greatest number of 
households (22 to 23 per cent of the sample) reported experiencing 
shortages during June, July and August. Twelve to thirteen per cent also 
reported shortages in May and September, but only small proportions of 
respondents reported shortages at other times of the year. 
 
Column 5 of Table 5.9 shows the differences between the older and newer 
participants in terms of the number of months during 2012 in which they 
reported experiencing food shortages. Column 6 then shows the difference 
in terms of the binary variable, which is defined to be positive for households 
that experienced shortages in two or more months (31 per cent of the 
sample overall). Again, there are no indications of a difference between the 
older and newer participants in either of these measures. 
 

 

5.4.4 Index of material wealth 

As explained above, household income in developing countries is often 
measured using consumption expenditure data. An alternative way of 
measuring household income is through examining the assets a household 
owns and other wealth indicators, e.g. the material of a household’s roof. 
Consumption expenditure data are generally recognised to be more 
sensitive to recent changes in household income, while asset based 
measures typically reflect a household’s more established wealth status.12 
This is because increases in household income generally need to be 
sustained for some time before they translate into significant increases in 
household asset ownership. In other words, after a household’s income has 
been sustainably increased, it will take time for it to accumulate assets, 
make improvements to the house, and so on. 
 
Data were collected on a total of 77 assets and other wealth indicators 
through the questionnaire for both the present and the baseline period. The 
inter-item correlation among these assets was subsequently tested.13 Assets 
that were not sufficiently correlated with the main pool of assets were 
dropped, leaving a streamlined set of 49 household wealth indicators. These 
are presented in Appendix 2. The inter-item correlation among these 
indicators was found to be high for both 2013 (Cronbach alpha = 0.8845) 
and 2009 (Cronbach alpha = 0.8822). 
 
Principal component analysis (PCA) was then used to create indices of 
household wealth for 2009 and 2013 and the difference in the indicators 
between 2009 and 2013. PCA is a data reduction technique that was used to 
narrow in on the variation in household asset ownership, which is assumed 

                                                           
12 Moser, C. F. (2007) The Construction of an Asset Index: Measuring Asset Accumultion in Ecuador. Washington: The Brookings 

Institution. 
13 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 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. 
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to represent wealth status. The more an asset is correlated with this 
variation, the more weight it is given. Hence, each household’s weighted 
index score is determined by both a) the number of assets it owns; and b) 
the particular weight assigned to each asset. This enables the relative wealth 
status of the households to be compared. The index created for 2009 was 
used in the analysis of the data to control for differences in wealth status 
among the households of the various treatment groups. 
 
Table 5.10 compares the older and newer participants for both the 
household wealth index constructed for 2013 and an index that represents 
changes in household wealth from 2009 and 2013. After the application of 
PSM and multivariable regression, the older participants are actually worse 
off than newer participants. This is surprising, given that the older 
participants were in fact better off in terms of the wealth index based on the 
recalled baseline data for 2009. The newer participants, then, appear to 
have experienced more positive changes in household wealth status than 
the older participants. 
 

Table 5.10: Indices of material wealth –  
comparison of older and newer participants  

 
Index of wealth 

indicators 

Index of change in 
wealth indicators 

since 2009  
 

Unadjusted   

Sample mean 0.000 0.000 
Older participant mean: -0.068 -0.264 
Newer participant mean: 0.079 0.305 
Unadjusted difference: -0.148 -0.569*** 

 (-0.72) (-3.97) 
Observations: 740 740 

   
PSM    
Post-matching difference: -1.665*** -0.315 
(kernel) (-2.58) (-0.98) 
Observations: 740 740 
 

  
Multivariable regression   
MVR coefficient : -0.432*** -0.446** 
(robust standard errors) (-3.50) (-2.58) 
Observations: 720 720 
 

  
MVR coefficient: -0.425*** -0.442** 
(with control functions) (-3.35) (-2.48) 
Observations: 733 733 
   

t statistics in parentheses 
* p < 0.1, ** p < 0.05, *** p < 0.01 
PSM estimates bootstrapped 1000 repetitions 
Coefficients used in OLS models not presented but covariates used for both 
PSM and OLS presented in Table 5.1. 

 

5.4.5 Perceived ability to meet household needs 

One final question included in the survey asked the respondents about their 
ability to meet household needs. They were presented with the following four 
descriptions (translated into Liberian English) and asked which reflected their 
own situation most closely over the past 12 months. These statements were 
as follows: 

 

 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. 

Surprisingly, the 
newer participants 

appear to have 
experienced more 
positive changes 
in wealth status 
since 2009 than 

do those who 
were participating 

in the project 
activities for most 

of that period. 
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 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. 
 
 

Table 5.11: Perceived ability to meet household needs –  
comparison of older and newer participants  

 Continuous scale 
(lower numbers 
represent more 

positive response) 

Respondent reports 
that household is 

‘doing well’ 
(binary) 

 

Unadjusted   

Sample mean: 1.873 0.194 
Older participant mean: 1.854 0.194 
Newer participant mean: 1.895 0.193 
Unadjusted difference: -0.041 0.001 

 (-1.12) (0.05) 
Observations: 738 738 

   
PSM    
Post-matching difference: 0.046 -0.041 
(kernel) (0.66) (-0.74) 
Observations: 738 738 
 

  
Multivariable regression   
MVR coefficient: 0.027 -0.058 
(robust standard errors) (0.57) (-1.57) 
Observations: 718 718 
 

  
MVR coefficient: 0.022 -0.051 
(with control functions) (0.46) (-1.43) 
Observations: 731 731 
   

t statistics in parentheses 
* p < 0.1, ** p < 0.05, *** p < 0.01 
PSM estimates bootstrapped 1000 repetitions 
Coefficients used in OLS models not presented but covariates used for both 
PSM and OLS presented in Table 5.1. 

 
Ninety-three per cent of the households reported that they were at least able 
to break even, whereas 19 per cent reported that they were ‘doing well’. The 
results of a comparison of the older and newer participants on both the four-
point scale and those classifying themselves as ‘doing well’ are presented in 
Table 5.11. No statistically significant differences between the two groups 
were identified for these two measures. 
 
 

6 Conclusions and learning considerations 

6.1 Conclusions 

The ‘Promoting Food Security in South East Liberia through Commercial 
Rice Value-Chain Development’ project aimed to improve household food 
security and income through supporting farming households to increase the 
production and improve the marketing of lowland rice. An attempt was made 
to assess the impact of the project by comparing those targeted during 2010 
and 2011 (i.e. the older participants) with those targeted by the newer project 
from 2012 onwards. However, this comparison was not ideal for two main 
reasons. Firstly, the newer participants differ in clear, measurable ways from 
their older counterparts. The most important difference is that a significantly 
higher percentage of the older participants were already engaged in paddy 
rice production during the baseline period. The second reason why the 
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comparison was not ideal is that most of the newer participants had 
harvested lowland rice in the four-month window prior to data collection. 
Many of these participants may, therefore, have already started benefiting 
from the project. However, as presented in the preceding sections of this 
report, statistical methods were used to control for this, as well as the 
measured differences identified between the two groups. 
 
Unfortunately, this Effectiveness Review found no evidence that the project 
successfully bolstered household income and food security among the older 
participants. These results apply even if newer project participants in the 
pilot communities are excluded from the comparison – implying that the poor 
performance cannot be explained by the existence of spillover effects within 
communities during the original project. In fact, the wealth status of the older 
participants in 2008 was significantly higher than that of the newer 
participants, but the newer participants ended up being better off by January 
2013. 
 
There is some evidence as to the reasons why the project does not appear 
to have had a positive impact on the older cohort of participants. Although 
the project appears to have led to an increase in the quantity of rice 
harvested – and perhaps in the quantity brought to market – it is less clear 
that this led to an increase in agricultural production overall. Certainly the 
original participants appear to have reduced their cultivation of other crops 
as they invested in lowland rice during the pilot period (2009 to 2011). 
 
The project assumed that investing in lowland rice would generate 
significantly higher yields and enable producers to bring part of this crop to 
market. In fact only 16 per cent of the older participants reported having sold 
any lowland rice in 2011. The income earned from rice is only a small 
proportion of that earned through sales of all crops (35 per cent in 2011, 
among the original project participants). The negative difference found of the 
household wealth measure may reflect the fact that the older participants 
concentrated more on lowland rice farming at the expense of other, more 
profitable agricultural pursuits. However, more investigation would be 
needed before such a conclusion could be reached. 
 

6.2 Programme learning considerations 

The findings of this Effectiveness Review provide a good basis for learning 
and critical reflection. Oxfam in general and the Liberia country team and 
partners in particular are encouraged to consider the following: 
 

 Investigate why so few project participants harvested rice multiple times in 
2011, and whether greater multicropping could lead to further increases in 
production. 
 

If the ability to engage in multicropping is one of the key advantages of 
lowland rice production, then it is surprising that only nine per cent of the 
original participants harvested multiple times in 2011. Perhaps this reflects a 
delay in take-up of new behaviours. If so, it would be useful to investigate to 
what extent adoption has increased in 2012 and 2013.  Similarly, it is 
important to understand whether project participants experienced any other 
key production constraints that limited their ability to increase their rice 
production further. Identifying and rectifying any production bottlenecks is 
critical to ensure that the project has the potential to result in improvements 
in household income and food security. 
 

The reduced 
investment in 

crops other than 
rice, together with 
the low proportion 
of harvested rice 

being sold in 
2011, probably 
lies behind the 

apparent lack of 
impact from the 

project on overall 
household 
income. 
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 Investigate if there are any constraints which prevented project 
participants bringing their rice to market in 2011. 
 

Rice sales were reported to be very low among both the older and newer 
participants in 2011. Was this also the case in 2012? Is low production the 
only reason why sales of rice were low, or are there other constraints? Given 
that the Amenu Farmers’ Cooperative is not currently in a position to market 
rice on behalf of all the producers targeted by the product, it is critical that 
they will be able to access markets and obtain fair prices for any surplus rice 
that is produced in the future. 
 

 Review protocols for selecting project participants in the future to ensure 
that the right households are targeted. 

 
There was clearly significant (and probably undesirable) bias in the process 
of selecting participants for the original project. These earlier participants 
were already in possession of developed paddy land, so it is unclear why 
they were chosen by the village leaders to receive more land – particularly 
when there were many households in the same villages that had none. In the 
villages where there is a mix of both older and newer participants, the former 
were wealthier than the latter to begin with, so it is unclear why they were 
prioritised to receive support. While it is certainly good practice to involve 
local leaders in beneficiary targeting processes, it is critical to put in checks 
and balances to ensure that the right households end up being targeted, and 
to avoid the possibility of elite capture. 
 
 

 In cases where demand for project support is significantly greater that the 
numbers that can be served at one time, consider allocating such support 
through a lottery approach. 

 
It is clear that the project could not target all those in the villages eligible to 
receive developed paddy land during 2010 and 2011. In such cases, it may 
serve well to pursue either the over-subscription or randomised phase in 
impact evaluation designs. The former involves profiling all potentially 
eligible households and then randomly choosing who is to benefit from the 
project. Given that there are not sufficient resources to support everyone, 
this is a fair and, if done publically, transparent way of selecting participants 
for a project. If the participant group is selected randomly, those that were 
not selected serve as an ideal comparison group, since they will be 
comparable in both measured and unmeasured ways, on average, to the 
project’s participants. 
 
The randomised phase-in design is another option when all eligible 
households will ultimately participate in the project. It involves choosing who 
will first be supported by the project, while the others will be placed on the 
waiting list. Those on the waiting list can also serve as an ideal comparison 
group for evaluation purposes, because they would be comparable in every 
way to the first cohort of project participants. 
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Appendix 1: Covariate balance following propensity-score matching 
procedures 

 

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

 
. stepwise, pr (.1): logit old_participant `matchvar_all' 

                      begin with full model 

p = 0.9471 >= 0.1000  removing head_primary 

p = 0.8994 >= 0.1000  removing num_adults_primary 

p = 0.8767 >= 0.1000  removing head_christian 

p = 0.8840 >= 0.1000  removing elder_hh 

p = 0.8719 >= 0.1000  removing head_farmer_98 

p = 0.6965 >= 0.1000  removing num_adults_secondary 

p = 0.6146 >= 0.1000  removing head_productive 

p = 0.5590 >= 0.1000  removing crop_irrigate_09 

p = 0.4942 >= 0.1000  removing head_respondent 

p = 0.4850 >= 0.1000  removing hh_size 

p = 0.4469 >= 0.1000  removing elder_headed 

p = 0.4473 >= 0.1000  removing farm_swamp_rice_09 

p = 0.3675 >= 0.1000  removing farm_upland_rice_09 

p = 0.3731 >= 0.1000  removing wealth_ind_09 

p = 0.3453 >= 0.1000  removing dist_vil_cen_09 

p = 0.3060 >= 0.1000  removing hh_occup_farm_09 

p = 0.2813 >= 0.1000  removing hh_occup_unskilled_09 

p = 0.2157 >= 0.1000  removing male_respondent 

p = 0.1968 >= 0.1000  removing head_literate 

p = 0.1877 >= 0.1000  removing head_krahn 

p = 0.1714 >= 0.1000  removing elec_09 

p = 0.1403 >= 0.1000  removing num_tile_09 

p = 0.1608 >= 0.1000  removing num_prod_adult 

 

Logistic regression                               Number of obs   =        567 

                                                  LR chi2(12)     =     213.50 

                                                  Prob > chi2     =     0.0000 

Log likelihood = -268.03516                       Pseudo R2       =     0.2848 

 

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

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

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

        num_plot_09 |   .1667218   .0415085     4.02   0.000     .0853667    .2480769 

           male_hhh |   .8947025   .2915616     3.07   0.002     .3232523    1.466153 

       num_crops_09 |  -.1489142   .0371057    -4.01   0.000    -.2216401   -.0761883 

  small_dev_land_09 |   .8891482   .3208688     2.77   0.006      .260257    1.518039 

     dist_zwedru_09 |   .6447812   .1470834     4.38   0.000     .3565031    .9330594 

     head_secondary |  -.9246495   .3544332    -2.61   0.009    -1.619326   -.2299732 

hh_occup_skilled_09 |   .7778143   .3687727     2.11   0.035     .0550331    1.500595 

       dist_road_09 |   .0022839   .0010204     2.24   0.025     .0002839    .0042839 

    hh_occup_iga_09 |   1.315661   .4522434     2.91   0.004     .4292801    2.202042 

 hh_occup_lstock_09 |   .4910072   .2285969     2.15   0.032     .0429655    .9390489 

  female_respondent |    .767179   .2611704     2.94   0.003     .2552944    1.279063 

    big_dev_land_09 |   1.385475   .3272987     4.23   0.000      .743981    2.026968 

              _cons |  -3.526753   .4380784    -8.05   0.000    -4.385371   -2.668135 

------------------------------------------------------------------------------------- 
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Step 2: Run psmatch2 with short-listed covariates, followed by pstest to assess covariate 
balance. 
 
pstest output – kernel (13 old participant observations dropped with bandwidth of ): 

 

. pstest `matchvars' 

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

             |       Mean               |     t-test 

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

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

num_plot_09  | 4.5226   5.1247    -14.6 |  -0.95  0.343 

male_hhh     | .76884   .82825    -13.3 |  -1.48  0.140 

num_crops_09 | 3.6231   4.1539    -17.0 |  -1.69  0.092 

small_dev~09 | .23116   .17415     15.0 |   1.41  0.158 

dist_zwed~09 | 1.7617   1.5955     16.0 |   1.56  0.119 

head_secon~y |  .1206   .09248      8.2 |   0.91  0.365 

hh_occup_s~9 |  .1206   .10269      5.5 |   0.57  0.571 

dist_road_09 | 152.08   134.68     11.6 |   1.14  0.256 

hh_occup_i~9 | .09548   .07635      7.5 |   0.68  0.497 

hh_occu~k_09 | .64322     .703    -12.2 |  -1.27  0.205 

female_res~t | .57286   .58106     -1.7 |  -0.17  0.869 

big_dev_l~09 | .36683   .44561    -18.8 |  -1.60  0.110 

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

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

 

            Summary of the distribution of |bias| 

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

      Percentiles      Smallest 

 1%     1.650691       1.650691 

 5%     1.650691       5.466512 

10%     5.466512       7.460829       Obs                  12 

25%     7.823161       8.185493       Sum of Wgt.          12 

 

50%     12.76683                      Mean           11.76873 

                        Largest       Std. Dev.      5.121637 

75%     15.52464          15.01 

90%     16.98268       16.03927       Variance       26.23117 

95%     18.75156       16.98268       Skewness      -.5601718 

99%     18.75156       18.75156       Kurtosis       2.333909 

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

 

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

Pseudo R2      LR chi2        p>chi2      MeanB     MedB 

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

    0.023        12.87         0.378      11.8      12.8 

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

 
 
pstest output – noreplacement (44 treatment observations dropped & calliper of 0.65 used): 
 

. pstest `matchvars' 

 

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

             |       Mean               |     t-test 

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

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

num_plot_09  |   3.25    2.625     15.1 |   1.56  0.120 

male_hhh     |    .75   .76786     -4.0 |  -0.38  0.703 

num_crops_09 | 3.8274   4.1488    -10.3 |  -0.91  0.363 

small_dev~09 | .23214   .20833      6.3 |   0.53  0.600 

dist_zwed~09 | 1.6301    1.522     10.4 |   1.03  0.304 

head_secon~y |  .1131   .13095     -5.2 |  -0.50  0.618 

hh_occup_s~9 | .11905     .125     -1.8 |  -0.17  0.868 

dist_road_09 | 132.74   109.46     15.5 |   1.52  0.130 

hh_occup_i~9 | .06548   .06548      0.0 |   0.00  1.000 

hh_occu~k_09 |   .625   .64286     -3.7 |  -0.34  0.735 

female_res~t | .60119   .57143      6.0 |   0.55  0.581 

big_dev_l~09 | .31548   .26786     11.3 |   0.96  0.338 

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

 

            Summary of the distribution of |bias| 

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

      Percentiles      Smallest 

 1%            0              0 

 5%            0       1.816024 

10%     1.816024       3.654496       Obs                  12 

25%     3.825832       3.997169       Sum of Wgt.          12 

 

50%     6.130573                      Mean           7.466029 

                        Largest       Std. Dev.       5.02448 

75%     10.88435       10.43357 

90%     15.11095       11.33513       Variance        25.2454 

95%     15.50082       15.11095       Skewness        .270785 

99%     15.50082       15.50082       Kurtosis       1.939428 

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

 

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

Pseudo R2      LR chi2        p>chi2      MeanB     MedB 

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

    0.026        12.23         0.428       7.5       6.1 

---------------------------------------------------------- 
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Appendix 2: Inter-item correlations of wealth indicators used to 

construct index of material wealth for 2008 

Item Obs Sign 
Item-test 

correlation 
Item-rest 

correlation 

Average 
inter-item 

covariance alpha 

1. Goats 567 + 0.3357 0.2556 .0206291 0.8833 
2. Cutlass 567 + 0.5739 0.5089 .0195294 0.8772 
3. Hoe 567 + 0.5956 0.5362 .0195263 0.8764 
4. Sickle 567 + 0.4184 0.3321 .0201279 0.8825 
5. Axe 567 + 0.5748 0.5199 .0197926 0.8767 
6. Wheelbarrow 567 + 0.3549 0.3219 .0211223 0.8805 
7. Shovel 567 + 0.6436 0.5925 .0194319 0.8750 
8. Watering can 567 + 0.5599 0.5102 .0200223 0.8770 
9. Boots 567 + 0.5752 0.5233 .0198761 0.8767 
10. Gloves 567 + 0.3279 0.2906 .0211223 0.8808 
11. Spraycan 567 + 0.3101 0.2942 .021456 0.8815 
12. Pingaline 567 + 0.5210 0.4807 .0204655 0.8780 
13. Rake 567 + 0.6058 0.5596 .019859 0.8760 
14. Digger 567 + 0.5426 0.5019 .0203635 0.8776 
15. Bucket 567 + 0.3511 0.3096 .0210057 0.8805 
16. Hammer 567 + 0.3993 0.3644 .0209817 0.8800 
17. Tape 567 + 0.4160 0.3866 .0210465 0.8799 
18. Tarpaulin 567 + 0.3671 0.3317 .0210563 0.8804 
19. TV 567 + 0.1735 0.1573 .0215823 0.8822 
20. Mattress 567 + 0.5275 0.4663 .0199192 0.8780 
21. CD player 567 + 0.3365 0.3034 .0211611 0.8807 
22. DVD player 567 + 0.2018 0.1819 .0215256 0.8820 
23. Table 567 + 0.2703 0.2321 .0212448 0.8815 
24. Radio 567 + 0.5091 0.4575 .0202405 0.8781 
25. Mobile phone 567 + 0.4581 0.4040 .0204207 0.8791 
26. Speakers 567 + 0.2484 0.2367 .021566 0.8820 
27. TV cabinet 567 + 0.1512 0.1434 .0216566 0.8824 
28. Iron 567 + 0.4099 0.3775 .0210027 0.8799 
29. Cashbox  567 + 0.3281 0.3034 .0213008 0.8810 
30. Flask 567 + 0.2055 0.1924 .0215822 0.8821 
31. Watch 567 + 0.3799 0.3360 .0208866 0.8802 
32. Tea set 567 + 0.2741 0.2595 .0215097 0.8817 
33. Glass bowl 567 + 0.2861 0.2707 .0214884 0.8816 
34. Drinking glasses 567 + 0.4378 0.3960 .020738 0.8793 
35. Generator 567 + 0.2448 0.2291 .0215228 0.8818 
36. Sofa 567 + 0.3934 0.3601 .021027 0.8801 
37. Stabiliser 567 + 0.2392 0.2234 .0215275 0.8818 
38. Lamp 567 + 0.4283 0.3652 .0203978 0.8800 
39. Suitcase 567 + 0.4541 0.4090 .020615 0.8790 
40. Watering jug 567 + 0.3587 0.3231 .0210713 0.8804 
41. Curtain 567 + 0.3850 0.3482 .0209862 0.8801 
42. Mat 567 + 0.4272 0.3904 .0208692 0.8796 
43. Panel door 567 + 0.1966 0.1814 .0215708 0.8821 
44. Flashlight 567 + 0.4474 0.3762 .0201743 0.8803 
45. Bicycle 567 + 0.2498 0.2317 .0214916 0.8817 
46. Bed 567 + 0.4792 0.4110 .0200527 0.8794 
47. Motor bike 567 + 0.2672 0.2460 .0214347 0.8815 
48. Smart floor 567 + 0.3417 0.3010 .0210419 0.8807 
49. Smart walls 567 + 0.2286 0.2096 .0215047 0.8818 

Test scale     .0208271 0.8822 

 


