When Does Rigorous Impact
Evaluation Make a Difference?
The Case of the Millennium Villages

Michael A. Clemens and Gabriel Demombynes

Abstract

When is the rigorous impact evaluation of development projects a luxury, and when a necessity? We study one
high-profile case: the Millennium Villages Project (MVP), an experimental and intensive package intervention
to spark sustained local economic development in rural Africa. We illustrate the benefits of rigorous impact
evaluation in this setting by showing that estimates of the project’s effects depend heavily on the evaluation
method. Comparing trends at the MVP intervention sites in Kenya, Ghana, and Nigeria to trends in the
surrounding areas yields much more modest estimates of the project’s effects than the before-versus-after
comparisons published thus far by the MVP. Neither approach constitutes a rigorous impact evaluation of the
MVP, which is impossible to perform due to weaknesses in the evaluation design of the project’s initial phase.
These weaknesses include the subjective choice of intervention sites, the subjective choice of comparison sites,
the lack of baseline data on comparison sites, the small sample size, and the short time horizon. We describe
how the next wave of the intervention could be designed to allow proper evaluation of the MVP’s impact at
little additional cost.
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1 Introduction

An intense debate is underway among those who seek policies to improve living conditions in
developing countries. This debate concerns how much evidence is necessary to demonstrate that
policies to improve those living conditions have the desired effect. Advocates of more rigorous
impact evaluation argue that it can improve incentives for development agencies by increasing
transparency and avoid the waste of scarce resources on attractive but ineffective projects.
Advocates of more indirect and heuristic impact evaluation methods argue that high demands for
rigor are often better suited to academics than practitioners, focus inordinate attention on easily
quantifiable outcomes, take too long to yield results, and divert scarce resources away from
interventions already known to work well.

Different methods to estimate impacts are clearly suitable in different settings. But there is sharp
disagreement about exactly when high standards of rigor in impact estimation are a luxury and
when they are a necessity.

In this paper we dissect the case for and against rigorous impact evaluation in one concrete and
high-profile setting: the Millennium Village Project (MVP), a large, experimental intervention
which aims to spark local economic development in fourteen village clusters across Africa and
show that “people in the poorest regions of rural Africa can lift themselves out of extreme
poverty in five year’s time” (MVP 2007a). First, we show how initial estimates of the project’s
effects change substantially if more rigorous impact evaluation methods than those used in the
project’s mid-term evaluation report are employed. We highlight, however, that while our
estimates are superior to the before-versus-after comparisons published thus far by MVP, they do
not constitute a rigorous evaluation of the project’s impact; the design of the initial phase of the
project makes it impossible to make definitive statements about the project’s effects. Second, we
describe how weaknesses in the future evaluation design also limit its prospects of producing
credible estimates of the project’s effects. These weaknesses include the subjective choice of
treated villages, the subjective choice of comparison villages, the lack of baseline data on the
comparison villages, the small sample size, and the short time horizon. Finally, we discuss how
the initial phase of the project could have been designed—and future phases could be designed—
to permit greater accuracy and clarity in assessing its impact.



Our contribution is to illustrate one important case where, although a less rigorous impact
evaluation approach was chosen for practical reasons, a more careful impact evaluation method
would bring important benefits at relatively low cost. We demonstrate that these benefits would
be large by showing that in the absence of a rigorous impact evaluation design for the MVP the
project’s effects are more uncertain: we find large differences between effects estimated by a
naive before-versus-after evaluation method compared to those estimated using a better but still
inadequate differences-in-differences approach. We demonstrate the relatively low cost by
showing that a more rigorous approach would not require a disproportionate amount of money or
time in this case. We see value in an extensive consideration of this type for a high-profile case;
clearly the results of a similar analysis of another project could be very different. The MVP
offers an important chance to learn, and that chance should not be missed.

2 The Costs and Benefits of Careful Impact Measurement

Over the last two decades, several influential researchers in empirical economics and in
development economics in particular have pressed for more rigorous evaluation of the effects of
policy interventions. As we use the terms here, “rigorous” or “careful” impact evaluation is the
measurement of a policy’s effects with great attention to scientifically distinguishing true causal
relationships from correlations that may or may not reflect causal relationships, using “well-
controlled comparisons and/or natural quasi-experiments” (Angrist and Pischke 2009: xii). We
are concerned here exclusively with impact evaluation and do not discuss forms of evaluation
such as qualitative process evaluation, which have different exigencies and methods.

These impact evaluation methods put a heavy burden on researchers to prove that what they call
the “effect,” “result,” or “impact” of the policy truly represents the difference between what
happened with the policy and what would have happened if the policy had not been applied.
Evaluating the effects of a teacher training program on students’ test scores could be done, for
example, simply by comparing test scores before and after the program. Such an evaluation
could yield useful information to program implementers. But it could not be considered a
rigorous evaluation of the effects of the program if there are good reasons to believe that scores
might have changed even without the program, or if the program was applied selectively to
classes likely to show improvement in scores. The more rigorous the impact evaluation design,
the fewer assumptions needed to interpret the resulting estimates as credible estimates of effects.
In the school example, impact evaluation by comparing to classes that did not receive the
program requires the assumption that those classes are equivalent in all other ways to classes that
did receive the intervention. A more rigorous impact evaluation design gives strong evidence for
this equivalence rather than assuming it.



Economists are now engaged in a spirited debate about the rising use of such methods,
particularly in development research. Pointed exchanges on this topic fill the spring 2010 issue
of the Journal of Economic Perspectives and the June 2010 issue of the Journal of Economic
Literature, both of them flagship publications of the American Economic Association.
Proponents of the broader use of rigorous impact evaluation methods argue that it increases the
policy relevance of research and increase the transparency of conclusions about the true effects
of policies, improving the incentives for development practitioners (Duflo, Glennerster, and
Kremer 2008; Angrist and Pischke 2010; Imbens 2010). Advocates of less emphasis on rigorous
methods argue that high demands for rigor are frequently misplaced. Some argue that rigorous
methods often focus inordinate attention on easily quantifiable outcomes, miss important
information about the heterogeneity of impacts, take too long to yield results, miss long-run
equilibrium effects, and divert scarce resources away from interventions already known to work
well (Deaton 2010; Acemoglu 2010; Woolcock 2009).

Neither of these groups argues for or against the use of rigorous impact evaluation in all cases.
Rather, they differ on how important it is to use some methods in particular settings. Most
participants in the debate would likely agree that, like any other methods, the more rigorous
methods in an impact evaluator’s toolkit should be deployed when their net benefits are high
relative to the alternatives. This is likely to happen when 1) the cost of collecting highly rigorous
evidence is relatively low, 2) a policy decision is not needed more quickly than rigorous analysis
can be performed, 3) the consequences of applying the wrong policy are particularly bad, 4)
resource constraints make it impossible for everyone to receive the policy at once, 5) strong
interests on different sides of a policy decision necessitate an objective criterion of “success,”
and 6) the carefully evaluated setting is similar enough to the scaled-up intervention that external
validity is highly plausible.

To make this abstract discussion concrete, here we discuss the use of rigorous impact evaluation
methods in one specific and important policy intervention. We argue that in this setting the
benefits of additional rigor in impact evaluation substantially exceed the costs. We begin by
putting that intervention in historical context.

3 Past Model Villages and the Millennium Village Project

Development agencies and governments have created numerous village-level package
development interventions around the world over the last few decades. Such model village
projects seek to demonstrate that a combination of intensive interventions can lastingly improve
living standards in a rural area of a developing country, usually with a view toward scaling up
the intervention across large areas. While the MVP differs in important respects from the most



prominent cases, the generally poor track record of past model village interventions makes it
critical to rigorously measure the effects of new projects in this genre.

Model village package interventions

The particular package of interventions has varied across model village projects. Among the
interventions applied have been improvements to local infrastructure such as roads, electricity
networks, and communications; improvements to agricultural technology such as provision of
fertilizer and new seed varieties; improvements to human capital such as the construction and
staffing of schools; improvements to public health such as the creation of free clinics and
improvements to water and sanitation facilities; and improvements to financial access such as the
introduction of microloan and microsavings instruments. The trait that defines the genre is the
simultaneous introduction of a broad package of intense and expensive interventions in a limited
area of a poor, rural region over a few years, in order to spark lasting economic development
once the interventions end.

Prominent examples of model village interventions include the following:

e The mofan (model) villages of rural China from the 1930s through the 1970s, in the
Jiangxi-Fujian Soviet and throughout the Mao Zedong era (Heilmann 2008).

e The Ford Foundation’s five-year model village package interventions in India, starting in
the 1960s under the Intensive Agricultural District and Community Development
Programs or IADP (Unger 2007).

e “Integrated Rural Development” programs promoted by the World Bank and other
development agencies starting in the 1970s, which bundled village-level interventions in
agriculture, infrastructure, human capital, health, finance, and communications.

e Various planned development packages for resettlement villages in Africa from the late
1960s to early 1980s. These included Julius Nyerere’s pilot schemes for “Operation
Planned Villages” across Tanzania and Mengistu Haile Mariam’s related agricultural
villages in Ethiopia (Scott 1998: 229-252), as well as Houari Boumedienne’s 430
“agricultural villages of the agrarian revolution” in Algeria (Sutton 1984).

e The Southwest Project in China, a five-year village-level package intervention executed
in 1,800 rural villages in the late 1990s (Chen, Mu, and Ravallion 2009).

e A range of experimental model villages across rural Great Britain, colorfully reviewed by
Darley (2007).

Many analysts have harshly criticized these past efforts. Diamond (1983) argues that China’s
mofan villages “show that rural development can be done, if from somewhere there are loans,
new technology, and scientific information, and new marketing alternatives for what is



produced,” but do “little or nothing” to promote sustained and diversified economic
development, functioning primarily as “good places to bring foreign visitors to.” Barker and
Herdt (1985: 244) report that dissatisfaction with India’s IADP villages led the package
intervention to be ended within a few years. De Janvry, Murgai, and Sadoulet (2002) find that
various Integrated Rural Development package inventions were “generally not successful beyond
the level of pilot projects.” By one account, Tanzania’s and Ethiopia’s model villages succeeded
primarily in creating “an alienated, skeptical, demoralized, and uncooperative peasantry” (Scott
1998: 237). Sutton (1984) concludes that Algeria’s agricultural villages amounted to
“technocrats ‘doling out” modernity” but leaving their goals of sustained economic development
“unachieved.”

One example of a project in this genre is Kenya’s Second Integrated Agricultural Development
Project (IADP I1), initiated in 1979 with technical support and $22 million from the World Bank
and the International Fund for Agricultural Development. The five-year package intervention
targeted 40,000 households in villages across Kenya (including in the Nyanza region, where the
first Millennium Village was to begin 25 years later). The IADP Il package included fertilizer
provision, microcredit, transportation infrastructure, soil conservation, reforestation, domestic
water supply, irrigation, livestock and dairy development, and training programs. Five years
after IADP Il ended, the World Bank flatly concluded, “The project had no sustained impact on
farmers.” The economic rate of return was “zero or negative.” This failure was attributed to
broader weaknesses of governance and administration in Kenya at the time, which were
untouched by the intervention. The World Bank’s post-mortem on the project portrays it as a
relic of a bygone era: “The project was formulated at a time when the Bank was supporting
integrated rural development as the key to agricultural production growth. The experience of
such projects has not been good and Bank operations have since veered away from this concept”
(World Bank 1990).

Cabral, Farrington, and Ludi (2006) note the “striking similarities between the MVP and past
rural development initiatives, which, for various reasons, proved to be ineffective in sustaining
rural development” (emphasis in the original). However, in a number of respects, the
circumstances and form of the MVP interventions differ from those of the model villages
approaches attempted under the banner of Integrated Rural Development (IRD) and other cases
outlined above. The MVP (Sanchez et al. 2007) lists several differences between the MVP and
IRD: 1) that MVP targets are quantitative and time-bound, 2) that IRD projects were “based on
insufficient experience with local agricultural systems”, 3) that “5- to 10-year commitment of the
MVP is longer than the 2—3 year duration of IRD projects”, 4) the “decentralization and
devolution of authority to local government”, 5) the fact that the pool of available development
aid is much larger now, and 6) the fact that there have been advances in agriculture, health, and
information technology. These differences could potentially offer some basis for optimism that



the MVP may have better prospects than past model village programs, and it important to
recognize that past experiences may not be a reliable guide to the expected impact of the MVP.
Nonetheless, the troubled history of model village programs invites a degree of skepticism that
future village-level package interventions can spark sustained development. This makes it
particularly important that the impact of projects of this type be subject to rigorous evaluation.

Few model-village package interventions have had their effects rigorously measured. An
exception is the Southwest Project in China, which has been carefully evaluated by Chen, Mu,
and Ravallion (2009). This five-year intervention sought to permanently reverse the fortunes of
poor villages with a broad-based package including roads, piped water, power lines, upgrading
schools and clinics, training of teachers and health-care workers, microcredit, and initiatives for
raising crop yields, animal husbandry, and horticulture. Chen et al. show that income and savings
grew significantly in treated villages compared to untreated comparison villages by the end of
the project. But five years after the project ended, living standards had improved just as much for
the average village that had not been touched by the large, costly intervention. Ignoring the
trend-since-baseline in the comparison villages would result in a large overstatement of the
intervention’s effects.

The Millennium Village Project

The most recent and prominent initiative in the model village tradition is the Millennium Village
Project. The origins of the MV/P lie in the Millennium Summit, the largest gathering of heads of
state and heads of government in modern history, in New York City in the year 2000, at which
147 presidents, prime ministers, and monarchs pledged to meet eight general development
targets—the Millennium Development Goals (MDGs)—such as the halving of global poverty
and achieving universal primary school completion by 2015.

In 2002, the Secretary-General of the United Nations commissioned the Millennium Project to
devise a global plan of action to achieve the MDGs. From this effort, Columbia University
Professor Jeffrey Sachs, one of the world’s most prominent economists and the Secretary-
General’s Special Advisor on the MDGs, spun off the Millennium Village Project (MVP). The
MVP is a large, experimental intervention to promote economic development in 14 clusters of
small and very poor rural villages across Africa. It began in Sauri, Kenya in 2004. Today the
MVP is a joint project of the United Nations Development Program, Columbia University’s
Earth Institute, and Millennium Promise, a non-governmental organization founded in 2005.

! There are numerous other model village efforts now underway around the world—including hundreds in India, such as the
Kuthambakkam model village in Tamil Nadu and the Pattori model village in Bihar.



The MVP deploys a broad package of interventions in each village, including distribution of
fertilizer and insecticide-treated bednets, school construction, HIV testing, microfinance, electric
lines, road construction, piped water and irrigation lines, and several others. The precise mix of
interventions differs in each village cluster. Its goal is to break the villages out of poverty traps,
and “make the investments in human capital and infrastructure required to achieve self-
sustaining economic growth. ... Over a 5-year period, community committees and local
governments build capacity to continue these initiatives and develop a solid foundation for
sustainable growth” (MVP 2010a).? The total cost of the MVP intervention is US$150 per
villager per year over five years, measured in 2009 dollars (MVP 2008a: 57). This is the same
order of magnitude as income per capita in the treated areas; in other words, the MVP
intervention is roughly the size of the entire local economy (see Annex 1).

The project has, prior to the results of any impact evaluation, called itself “a solution to extreme
poverty” (MVP 2007a) and recommended that its intervention be massively scaled up across
Africa. For example, when the MVP was just beginning, Sachs (2005: 236) called for foreign aid
to Kenya to increase fifteen-fold in order to provide $1.5 billion per year for Millennium Village
interventions in that country alone. Before any evaluation had been published, MVP(2008b)
applauded plans to expand the MVP in several countries and concluded, “The MVP has therefore
created a powerful pressure to expand as a result of its notable successes.” At the same time, the
MVP has received criticism similar to that of earlier model villages: Carr (2008) decries
“absence of critical thought” in the design of the short-term intervention and fears that “human
well-being in the Millennium Villages is ... likely to rely on a constant flow of aid money in the
foreseeable future.”

4 Estimated Effects Depend Critically on the Evaluation Method
We begin by taking a critical look at the mid-term evaluation results reported by the MVP for

five village clusters. The design of the project makes it impossible to carry out a truly rigorous
assessment of the project’s effects. Our goal here is not to perform such an assessment, but to

% The project’s stated objectives have focused on the 5-year time horizon: “In five years, not only will extreme poverty be wiped
out, Sauri will be on a self-sustaining path to economic growth” and “These investments, tailored to meet the needs of each
community, are designed to achieve the Millennium Development Goals in 5 years” (Millennium Promise 2007), “The
Millennium Villages project is an integrated development initiative providing immediate evidence that, by empowering
communities with basic necessities and adequate resources, people in the poorest regions of rural Africa can lift themselves out of
extreme poverty in five year’s time ....” (MVP 2007a.) The calendar of MVP key activities (MVP 2010b) presents a five year
program showing “Outcomes” for years 3, 4, and 5 as “Achievement of Millennium Development Goals for child mortality,
education, environment, health, gender equality, maternal mortality and water.” The mid-term evaluation report (MVP 2010c)
explains that the project is conceived of as “a ten-year initiative spanning two five-year phases” where the first phase “focuses on
achieving quick wins, especially in staple crop production and disease control, and on establishing basic systems for integrated
rural development that help communities escape the poverty trap and achieve the MDGs.” The second phase will “focus more
intensively on commercializing the gains in agriculture and continuing to improve local service delivery systems in a manner that
best supports local scale-up.”



demonstrate the importance of careful evaluation by showing that the estimated effects of the
project depend crucially on the point of comparison for the experience of the treated village
clusters.

The Mid-term MVP Evaluation Report

In June 2010, the project released its first public evaluation of the effects of the intervention on
the Millennium Villages (MVP 2010c). The report describes the interventions and compares
baseline values to those three years into the MVP for several indicators, using surveys from five
Millennium Village sites: Sauri, Kenya; Ruhiira, Uganda; Pampaida, Nigeria; Bonsaaso, Ghana;
and Mwandama, Malawi. This before-and-after comparison follows the now-outdated evaluation
design described by the MVP three years earlier in the Proceedings of the National Academy of
Sciences: “project impact is assessed by rigorous before-and-after comparisons and detailed
studies by sector” (Sanchez et al. 2007). The MVP (2010d) portrays changes over time at these
sites as having been caused by the project, and describes these changes as evidence that their
intervention can make “villages across rural Africa ... achieve the MDGs and escape the poverty
trap”. The June 2010 report indicates that analysis with a set of comparison sites will be
published later in 2010.

This report uses the before-and-after comparison in the Millennium Villages to attribute changes
in the villages to the effects of the project. The report lists for each site a series of “biggest
impacts,” such as “Proportion of households that own a mobile phone increased fourfold” in
Sauri, Kenya (MVP 2010c: 75). Changes in skilled birth attendance over time are called
“effects” of the project (MVP 2010c: 5). Other changes in the villages over time are labeled as
“quick wins” (MVP 2010c: 3). The report states that further research, to be published later, will
allow “more definitive statements” about “whether the observed changes were due to the MVP
intervention package or were instead a consequence of secular change” (MVP 2010c: 102). But
even this wording suggests that the mid-term evaluation report is a statement about the effects of
the project.

In the mid-term MVP evaluation report the treated villages are compared to the same villages
before the intervention. This has the advantage of simplicity but the major disadvantage of
leaving unknown what might have happened in the villages if the project had not occurred. The
before-versus-after evaluation approach requires the very strong assumption that the indicators of
interest would not have changed in the absence of the MVP. It attributes any observed changes to
the intervention, when in fact some or all of those changes might have occurred in the absence of



the MVP.? Without both baseline and post-treatment information on a credible control group, it
is impossible to know if this is true.*

The alternative method we explore here is simple: we compare trends in development indicators
for each of three Millennium Villages to trends in the same indicators for the same country
overall, rural regions of the same country, and rural areas of the province or region where the
Millennium Village is located. We use this approach because changes in the comparison areas—
in particular in the rural area of an MVP site’s province or region—constitute a plausible
estimate of the counterfactual, i.e. what would have happened at the MV/P site in the absence of
the MVP. This does not constitute a rigorous measurement of the MVP’s effects on the treated
villages because there could be preexisting differences between the people in the treated villages
and the people in the comparator regions. Nonetheless, because it contains information about
people who live in places that did not receive the intervention, it is an improvement on simply
comparing the treated villages before and after the treatment, as the mid-term MVP evaluation
does.

We conduct this analysis for three of the initial 14 village clusters. We selected these cases with
two criteria: each village cluster must be 1) covered in the MVP (2010c) mid-term evaluation of
June 2010, which reports before-and-after data for five village clusters, and 2) located in a
country for which publicly-available Demographic and Health Survey (DHS) data can be used to
establish broad trends between two recent time points in most of the development indicators
reported in the MVP mid-term evaluation. This yields three village clusters: Sauri in Kenya,
Bonsaaso in Ghana, and Pampaida in Nigeria.®> The other two village clusters covered by the
MVP mid-term evaluation—Ruhiira in Uganda and Mwandama in Malawi—are in countries
where, at the time of writing, data from only one recent DHS survey are publicly available.°

% It is worth noting that the counterfactual is not the absence of all interventions of any type, because the MV/P evaluation cannot
be and should not be an evaluation of all publicly-funded activity of any kind. Rather, the proper counterfactual for an impact
evaluation of the MVP whatever interventions the MVP sites would have received in the absence of the MVP.

* Fisman and Miguel (2008: 202-206) raise concerns about the lack of rigor in the MV/P impact evaluation design, and posit that
broader national trends might be responsible for some of the changes observed in the Millennium Village intervention site at
Sauri, Kenya.

® The period consisting of the three years of the program varies by country: 2005-2008 for Sauri, and 2006-09 for Bonsaaso and
Pampaida. The DHS data is from 2003 and 2008/09 for Kenya, 2003 and 2008 for Ghana, and 2003 and 2008 for Nigeria.

® Annex 2 gives the definitions of all indicators used. The Demographic and Health Surveys (DHS) are nationally-representative
household surveys containing individual-level data on indicators of population, health, and nutrition, carried out by the Measure
DHS Project in cooperation with local governments and non-governmental organizations in countries all over the world since
1984. Though they are often used to study maternal and child health, they are representative of all households—not just those
with children. Comparable and standardized survey data are collected roughly every five years in many countries, and made
publicly available at http://www.measuredhs.com. The project is principally funded by the United States Agency for International
Development. In July of 2010 the most recent publicly-available standard DHS microdata for Uganda covered the years 2000-1
and 2006, which do not overlap with the MV initial evaluation period of 2006-2009. The most recent data for Malawi covered the
years 2000 and 2004, which also do not overlap with the MVP initial evaluation years. DHS surveys from Rwanda (2005 and
2007-08) overlap with the intervention period for the MV site in that country (2006-2009), but indicators for the Rwanda MV site
were not published in MVP (2010c).
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We compare trends inside and outside the treated villages for two classes of the MVP’s
indicators, which we call “inputs” and “outputs.” We make this separation because some
indicators might naturally be expected to be more responsive in the short run than other
indicators. As used here, an “input” is an indicator whose value could be changed overnight with
sufficient effort by people who do not live in the village. For example, everyone in any village
could be given access to a ventilated improved pit latrine in a matter of hours if a sufficient
number of outsiders descended upon a village to install such latrines. An “output” is an indicator
whose value does not depend entirely on the intensity of effort by outsiders and depends on a
range of complex decisions by villagers, such as school attendance or child stunting.

The results are presented in two formats. A series of figures grouped by indicator show the
trends by country for the Millennium Village, for the country overall, for rural areas of the same
country, and for rural areas of the province or region where the Millennium Village is located
(Figures 1-9).” For each country, we also present the complete results in a single table, showing
standard errors for the DHS-based statistics. The tables also indicate the trend for each indicator
in the Millennium Village, and the difference between this trend and the trend in the surrounding
area (Tables 1-3).2 In the figures we assume a linear trend in all indicators. This assumption is
not highly problematic, given that under the most straightforward hypothetical deviation from
linearity—exponential growth—the assumption of linearity provides a conservatively optimistic
view of the intervention’s impact.’

Inputs: Relative Trends Inside and Outside Millennium Villages

Access to improved sanitation. Figure 1 shows that access to improved sanitation improved
markedly across all three countries, as well as in the rural areas of the regions in which the MV
in each country is located. In Nigeria, access at the MV intervention site rose at approximately
the same rate as access in the surrounding region. In Ghana, access at the MV intervention site
rose more rapidly than in the surrounding region. (MVP 2010c does not report this statistic for
the MV in Kenya.) For this and all subsequent statistics, the exact numbers and standard errors
are presented in Tables 1-3.

Access to improved drinking water sources. Figure 2 shows that access to improved drinking
water also rose notably across all three countries during this period. In Ghana and Nigeria, access
at the MV intervention site rose more quickly than the surrounding area, but areas outside the

" The indicators shown in the figures as “MV region, rural” are for rural households in the region in which the Millennium
Village is located. This is rural Ashanti in Ghana, rural Nyanza in Kenya, and the rural Northwest Region in Nigeria. The Nigeria
DHS does not provide state-level data in 2003.

8 Standard errors are not reported in the interim MV report, so we are not able to report standard errors for the indicators for the
MV sites, the trends at the MV sites, or the differences between the trends at MV sites and the surrounding areas.

® For example, Figure 6 shows a higher linear slope at the intervention sites than in the surrounding region, but all points in the
graph could hypothetically lie on roughly the same exponential growth curve.
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intervention site also experienced substantial gains. (Again, MVP 2010c does not report this
statistic for the MV in Kenya.)

Measles immunization. The fraction of children immunized against measles rose in all three
countries during the period (Figure 3). In Ghana, vaccination rates rose at the MV intervention
site less than in the surrounding area. In Kenya and Nigeria, vaccination rates rose at the MV
intervention site more than they rose in the surrounding area.

Births delivered by skilled personnel. Figure 4 shows that the fraction of live births in the
previous 2 years delivered by a doctor, nurse, or community health worker rose in Kenya and
Ghana, while showing little change in Nigeria. At the MV intervention site in Kenya, skilled
birth attendance fell while it was rising in the surrounding region. In Ghana, skilled birth
attendance rose at the MV site more than in the surrounding region. In Nigeria, it increased only
slightly at the MV intervention site relative to the surrounding area, despite the construction of a
new, doctor-staffed, $174,000 clinic within Pampaida locality (Boyd et al. 2009).

HIV testing. Figure 5 shows that HIV testing rates rose greatly across Kenya and Ghana during
this period and fell in Nigeria. In Kenya and Ghana, HIV testing at the MV intervention sites
rose more than in the surrounding areas. In Nigeria, HIV testing at the MV site rose while falling
in the surrounding area. Kenya faces a major HIV epidemic while HIV is present but much less
prevalent in Ghana and Nigeria.

Bednet usage. Figure 6 reveals that insecticide-treated bednet usage by small children increased
enormously across Kenya and Ghana and by a small amount across Nigeria during the period. At
the MV intervention sites in Kenya and Ghana, bednet usage also rose, somewhat more than in
the surrounding area in Kenya, and notably more than in the surrounding area in Ghana. In
Nigeria, it rose much more than in the surrounding area.

Outputs: Relative Trends Inside and Outside Millennium Villages

Chronic malnutrition. Figure 7 shows that in all three countries, stunting rates for small children
fell in the rural areas of the regions in which the Millennium Villages are located. In Ghana,
stunting declined at the MV intervention site at the same rate as in the surrounding region. In
Kenya and Nigeria, stunting fell much more at the MV intervention site than in the surrounding
region.

Gross primary school attendance. Figure 8 shows different trends in gross primary school

attendance across the three countries. In the regions where the MVs are located, attendance
increased greatly in Kenya and Ghana, while dropping in Nigeria. At the MV intervention site in
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Kenya, attendance rose somewhat more rapidly than in the surrounding region. At Ghana’s MV
site, attendance rose less than in the surrounding area. Finally, at Nigeria’s MV site, attendance
rose while attendance in the surrounding area was nearly flat.™

Mobile phone ownership. Mobile phone ownership has skyrocketed across all three countries, as
Figure 9 shows. In Kenya and Ghana, mobile phone ownership rose about as much at the MV
intervention sites as in the surrounding areas. In Nigeria, it rose somewhat more at the MV site
than in the surrounding area.

Malaria prevalence. MVP (2010c) documents declines in malaria prevalence among all ages,
from 50 to 8 percent in Sauri, 28 to 13 percent in Pampaida, and 15 to 6 percent in Bonsaaso.
Malaria tests are not administered as part of the DHS, so definitive figures on malaria trends are
not available. Thus we cannot construct a figure for malaria like the other figures. However,
there is suggestive evidence that malaria rates have dropped in Kenya overall, where the MVP
site decline is greatest. First, in the DHS data, the percentage of children under 5 reporting fever
during the last two weeks—a very rough indicator of malaria prevalence*—dropped from 40.6
to 23.7 percent nationally and from 48.5 to 24.8 percent in rural areas of Nyanza, where Sauri is
located. Additionally, studies based on surveillance data in other areas of Kenya find large drops
in malaria rates. O’Meara et al. (2008) find that in Kilifi, Kenya hospital admissions for malaria
decreased from 18.43 per 1000 children in 2003 to 3.42 in 2007. Okiro et al. (2007) find a
similar decline across coastal Kenya.

Maize yields. The MV sites experienced strik