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Abstract: In addition to being a global strategy for reducing greenhouse gas emissions from tropical
deforestation, Reducing Emission from Deforestation and Degradation (REDD+) intends to protect
and improve the well-being and income of local stakeholders. The intention is to provide livelihood
support in exchange for local stakeholder involvement in protecting forests. Eleven years after
the launch of REDD+ at COP 11 in Montreal, the degree of success in meeting well-being and
income goals is examined in six countries (Brazil, Peru, Cameroon, Tanzania, Indonesia, Vietnam) at
22 initiatives, 149 villages, and approximately 4000 households through a counter-factual approach.
Half the villages and households are inside and half are outside the sphere of REDD+. Measurements
are made at two points in time (2010–2011, and 2013–2014). This paper focuses on measurement of
the subjective perception of local stakeholders. The study finds that REDD+ has not contributed
significantly to perceived well-being and income sufficiency, in spite of the fact that most households
have not only engaged with REDD+ interventions, but view them favorably. REDD+’s limited
achievement to date is due to unavailability of funding, among other obstacles. Recommendations
are made for enhanced attention to well-being and income sufficiency in the event that REDD+
eventually takes off.

Keywords: forest; deforestation; climate change; REDD+; livelihood; income; well-being; subjective
well-being; difference-in-difference

1. Introduction

Climate change is a grave environmental crisis that threatens to undermine ecological stability,
food production, economic growth, and stability of governance across the globe in coming decades [1].
The forest sector is a crucial part of the problem, with land use conversion accounting for 12% of annual
greenhouse gas emissions in the period 2000 to 2009 [2] (p. 825). The forest sector is also the source of
one of the most promising early frontline approaches to mitigate climate change through efforts to
reduce tropical deforestation and forest degradation, and to enhance forest cover, commonly known
as REDD+. A core idea in REDD+ has been to create a system of conditional, performance-based
incentives whereby people living in and near forests are rewarded for keeping forests standing and/or
for enhancing forest cover [3] (p. xii), [4] (p. 381). By creating a large stream of funding, REDD+ has

Forests 2017, 8, 125; doi:10.3390/f8040125 www.mdpi.com/journal/forests

http://www.mdpi.com/journal/forests
http://www.mdpi.com
http://www.mdpi.com/journal/forests


Forests 2017, 8, 125 2 of 25

intended to pay for the opportunity costs of foregone forest conversion and greatly reduce forest-based
greenhouse gas emissions [5].

Does this mean that REDD+ will inevitably protect and/or increase the well-being and income of
local stakeholders who are involved in the program? This is not a foregone conclusion, for two reasons.

First, REDD+ has had difficulty moving from the “readiness” phase to the delivery of conditional,
performance-based incentives. Across all REDD+ sub-national initiatives, only 26% were selling forest
carbon credits in 2014 [6] (p. 149). A key obstacle to REDD+ moving forward as originally planned has
been lack of funding [7] (p. 2). However, in spite of this, there has been substantial effort by REDD+
proponents toward livelihood support. The reason is that, in practice, REDD+ incorporates a wide
range of interventions, including non-conditional livelihood enhancements. Most REDD+ sub-national
initiatives are elaborations of a pre-existing integrated conservation and development project (ICDP)
at the same site [8] (p. 27), an approach to stopping deforestation widely applied in the 1980s and
1990s [9–11]. In ICDP, local stakeholders are provided an alternative livelihood to compensate them for
reduced clearing of forests or reliance on forest resources. This tandem of incentive and disincentive is
essential to how REDD+ operates on the ground. This is true not just at the many pre-existing ICDPs
that have taken on board the REDD+ innovation, but also at initiatives that began as REDD+. Why
have so many ICDPs re-geared themselves as REDD+? It is likely they did so to gain access to promised
REDD+ funding to support their conservation efforts, and it is likely that some wanted to apply the
idea of performance-based incentives to see if this provided greater leverage toward realizing their
conservation goals. In addition to the incentives and disincentives just mentioned, REDD+ initiatives
deploy other interventions that can potentially affect well-being and income—among them: tenure
clarification, forest enhancement, and environmental education.

Second, on the one hand, as explained by Lawlor et al. [12] (p. 3), “the well-being of forest people
may be integral to the overall success of programs in reducing deforestation”. On the other hand,
as explained by Campbell [13] (p. 397), “While all agree that emissions reductions must be effective
and efficient, there is less consensus on whether REDD should be pro-poor or merely designed to not
harm the poor”. Indeed, there is an enormous difference between improving well-being and doing no
harm. Furthermore, at least in principle, it cannot be taken for granted that REDD+ can assure that
there will be no harm. It is useful to conduct a brief review of the factors that promote attention to
income and well-being in REDD+, and the factors that make this goal elusive.

There are some clear reasons why the implementation of REDD+ could lead to protection and
enhancement of the income and well-being of local stakeholders. As noted above, a reward system
to local stakeholders (whether conditional or non-conditional) is the heart and soul of the REDD+
idea. Wunder [14] (p. 279), commenting on the development of payments for environmental services,
remarked optimistically that: “ . . . there is good reason to believe that poor service providers can
broadly gain access to (PES) schemes, and generally become better off from that participation, in both
income and non-income terms”. It is not just the fulfillment of economic and/or conservation goals that
motivates REDD+ proponents to pay attention to the well-being of local stakeholders. Many REDD+
organizations are non-governmental organizations that are as ideologically committed to poverty
alleviation, cultural survival, and rights as they are to environmental conservation. Furthermore, the
fulfillment of the interests of local stakeholders is driven not just by proponent organizations, but also
by external third-party certification schemes such as Climate, Community & Biodiversity Alliance
(CCBA) and Verified Carbon Standard (VCS) [15,16], and by organizations committed to applying
social safeguards in REDD+ [17,18]. Social safeguards for REDD+, codified in the Cancun Agreement
of the United Nations Framework Convention on Climate Change [19] stipulate that no harm is the
mandatory minimum requirement for REDD+, while allowing enhancement of well-being to be an
aspirational choice [16] (p. iv), [20] (p. 654).

Yet for all of the factors that appear to promise attention to the interests of small-scale local
stakeholders, there are others that make it difficult to realize this objective. A large percentage of local
stakeholders rely on agriculture and forest clearing for their livelihoods, so restrictions on forest access
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and conversion (the disincentive in REDD+) present a direct threat to their income and well-being [5]
(pp. 1–8), [21] (p. 432). Worries of local stakeholders about the potential effect of REDD+ on income
has been documented [22]. The reward system in REDD+ must be large, stable, and durable enough
to adequately offset loss of forest income, especially when there are competing options. Referring
to REDD+ in Ghana, Campbell [13] (p. 397) remarked that “Smallholders will not opt for REDD if
it means that they cannot expand their fields, unless carbon prices are very high and cocoa prices
are very low”. In various villages in Indonesia, REDD+ income cannot compete with higher income
offered by oil palm developers, and local stakeholders willingly opt for the latter [23] (p. 346) [24]
(p. 394). Mahanty et al. [25] (p. 38) have documented cases where REDD+ payments were well
below the opportunity costs faced by participants over the life of the scheme, threatening to diminish
positive impacts on local livelihoods and undermine the stability of the schemes. REDD+ proponent
efforts to increase local incomes and well-being face many daunting challenges, including claims
made on local forests made by neighboring villagers, migrants, and large businesses [26,27]; a difficult
institutional and governance environment with unclear tenure [28], corruption [29,30], and insufficient
national-level support and coordination [31]; and not least, the failure of a robust market in forest
carbon offsets to materialize and the decline in funding for REDD+ in recent years [7,8].

In this paper, we ask: Has REDD+ in fact, from the perspective of local stakeholders, succeeded in
protecting and improving the well-being and income of local stakeholders? We conduct this study
through the approach of measuring subjective well-being (SWB), which is to say, by asking local
stakeholders to evaluate the status of their well-being overtime. The SWB approach has been defined
as recording “ . . . evaluations, positive and negative, that people make of their lives and the affective
reactions . . . to their experiences; it includes first and foremost measures of how people experience
their life as a whole” [32] (p. 10).

The SWB approach has grown rapidly since the mid-1990s, with implementation at the national
and international levels [33] (p. 3), [34] (p. 1), [35] (p. 1), [36] (pp. 2–3). The approach has been
validated in part through the strong correlation of SWB measures with objective well-being indicators
such as income, individualism, human rights, and equality [37] (p. 851) [38], (pp. 68–69) and through
test–retest correlations [34] (p. 9), and has been judged to meet the basic standard of “fitness for
purpose” [32] (p. 12).

We have chosen to use this approach for four reasons. First and foremost, we believe there is
inherent high value in the opinions of respondents about their life circumstances and why they change.
We agree with the view that the approach is democratic because it grants respect to what people think
and feel about their lives [38] (p. 64), [35] (p. 4). Moreover, SWB data confer an invaluable perspective
that is not available through objective data [39]. Second, the SWB data can be paired with our objective
data for comparison, contrast, and mutual corroboration. SWB data provide an external check on
economic indicators [33] (p. 4). Third, SWB data allow us to understand the drivers of quality of life
changes [40] (p. 16), [32] (p. 13). Lastly, the SWB approach provides the widest possible template
(completely open-ended question about what matters in quality of life) for measuring whether REDD+
is or is not important in people’s lives.

In our study, we ask household respondents to specify the direction of change of their well-being
and (separately) income sufficiency in the two years prior to the interview; in the case of well-being,
we ask those respondents who have answered “better” or “worse” to explain the reasons for their
well-being change.

The following three questions are subordinate to our overarching inquiry:

1. How have perceived well-being and income sufficiency changed over time in intervention and
control households?

2. What explains the change in perceived well-being in intervention and control households?
3. What are the perceived impacts of REDD+ interventions on the well-being of

intervention households?
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By “intervention households” we mean those that are subject to the intention to treat by proponent
organizations in REDD+ intervention villages. Control households are those in non-REDD+ control
villages—out of the reach of the intention to treat by REDD+ proponent organizations. This definition
holds for questions 1 and 2. In question 3, we narrow our attention to those households in intervention
villages that have actually been engaged with specific REDD+ interventions. The types of interventions
under study are seen not just in REDD+ intervention but also in the control villages, however they are
deployed far more intensively in intervention as compared to control villages [41].

In question 1, we ask both about well-being and income sufficiency because, while closely related,
they are not identical, and it is important to distinguish one from the other. (See our definitions of both
terms in the methods section.) Gathering data on both enables us to compare and contrast them.

Question 2 enables us to identify and measure all reasons for well-being change over time—not
just those related to REDD+. This approach provides a metric for knowing the true relevance of REDD+
against the widest possible backdrop.

Question 3 allows us to drill down and specify which particular kinds of REDD+ interventions
have a positive or negative effect on the well-being of intervention households.

The paper includes the following sections: sample and methods, results (answers to the
subordinate and primary questions), discussion of the results, and conclusions and recommendations.

2. Sample and Methods

This study was carried about by the module on subnational initiatives of the Global Comparative
Study on REDD+ (GCS), Center for International Forestry Research (CIFOR). The aim of the field
research was to evaluate the performance of REDD+ subnational initiatives on the basis of 3E+
criteria (effectiveness, efficiency, equity, and protection and enhancement of livelihoods, tenure rights,
and biodiversity). The counterfactual method used is “before–after/control–intervention” (BACI),
constructed to fit a “difference in difference” (DiD) design for analysis and impact evaluation.

The GCS approach to DiD analysis is elaborated in Jagger et al. [42], and the broader technical
guidelines of the study are explained in Sunderlin et al. [6]. A test on the suitability of the BACI
method, and in particular of the GCS sample to examine REDD is given in Sills et al. [43].

The research was done in six countries (Brazil, Peru, Cameroon, Tanzania, Indonesia, Vietnam)
that were selected purposively. The justification for this set of countries is that they are among the key
tropical forest countries, including those that have a lead role in pioneering REDD+ (Brazil, Indonesia).
We sought a balance across the three main tropical regions (Latin America, Africa, Asia), and aimed
for diversity in the forest transition (e.g., high deforestation in Indonesia and stable forest cover in
Vietnam). We sought countries where there was strong donor interest (e.g., Norway investment in
Brazil, Tanzania, Vietnam) and where CIFOR had offices (Brazil, Peru, Cameroon, Indonesia, Vietnam).

In those countries, we collected data for the DiD analysis at 22 initiative sites, encompassing
149 villages and over 4000+ households. Approximately half the villages and households are within
the sphere of REDD+ (intervention) and half outside (control). The initiatives were chosen purposively
on the basis of six criteria [6] (pp. 19–21); the villages were selected through an approach that
combined purposive criteria, random sampling, and statistical matching of intervention and control [6]
(pp. 21–28); and households (30 in each intervention and control village) where chosen through simple
random sample at 13 sites, and through stratified random sample at three [6] (pp. 28–29). The statistical
matching of villages was done on the basis of 22 key characteristics (with data obtained from secondary
sources, key informant interviews, and rapid rural appraisal surveys) and aimed to identify matched
samples of intervention and control villages, which were, on average, similar (or balanced) in terms of
those characteristics. Both household-level and village-level data were collected at 17 “intensive” sites,
whereas only village-level data were collected at five “extensive” sites [6] (p. 27).

Of the total GCS sample of 23 sites, including one not included in this paper (In this paper we
exclude one site (Bolsa Floresta in Brazil) because it had already begun at the time of the Phase 1
research and could therefore not be included in a “before–after” comparison), 17 are private (of which
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13 are non-profit and four are for-profit); six are public; 12 are located (at least partly) in a protected
area; 11 are seeking or have third party carbon certification; 18 are seeking to sell forest carbon
credits and four have begun to do so; eight have introduced conditional rewards of all kinds (i.e., not
just those related the carbon market); and the area of the 23 sites is 47% of the total world area of
REDD+ initiatives [6] (p. 148). Through comparison with the ID-RECCO global data on subnational
initiatives [8], we determined that the GCS sample is “a reasonable if imperfect representation of the
wider universe of subnational REDD+” [6] (p. 154). The location of the 22 sites included in this paper
is shown in Figure 1.
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Figure 1. Location of 22 REDD+ subnational initiatives in the sample.

The field research focuses on the activities of small-scale local actors in spite of the fact
that large-scale actors have had a dominant role in tropical deforestation in recent decades [44].
This approach is justified because REDD+ at the subnational level places emphasis on changing the
behavior of small-scale actors, and the reward stream of REDD+ is rightly targeted at smallholders.
This study is limited to evaluating the effort of REDD+ proponents in addressing the well-being and
income of small-scale local stakeholders.

The field research was done in two phases. The “before” data (prior to the introduction of REDD+
conditional incentives) were collected in the first phase (2010–2012) and the “after” data in the second
phase (2013–2014). Data were collected in 150 villages in the first phase and in 149 villages during
the second phase. (One village in Tanzania chose not to cooperate in the second phase.) A total of
4183 households were surveyed in the first phase and 3988 households in the second phase. Some
households were lost in the second phase due to attrition, and were partially replaced [6] (pp. 94–95).

The data presented in this paper are drawn almost wholly from the survey of households, limited
to 17 of the 22 sites. The village survey data (all 22 sites) are used to supply a part of the answer to
question 2 (see below).

We now supply the details on the data sources and approach to answering each of the three
subordinate research questions.

2.1. Question 1: How Have Perceived Well-Being and Income Sufficiency Changed over Time in Intervention
and Control Households?

In the household survey, we asked “Overall, what is the well-being of your household today
compared with the situation two years ago?” Three closed-option responses were possible: “better
off now”; “about the same”; or “worse off now”. We defined “well-being” broadly as “the state of
being happy, healthy and prosperous” [45]. We asked “Has your household’s income over the past
two years been sufficient to cover the needs of the household?” Three closed-option responses were
possible: “yes”; “reasonable (just about sufficient)”; or “no”. We defined “income” as the aggregate of
production and cash income of the household.

In conducting the analysis for question 1, we were faced with a dilemma. Should we display the
results on the basis of all three possible answers (more complete, rich in detail, and makes evident
whether the extremes change as a result of each other or modification of the middle category, but can
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be overly complex). Or should we display the answers on the basis of a count of the positive (“better
off”, “yes”) responses (more simple and intuitive, but sacrifices some of the detail). We decided on the
first option for the tabular results (Table 1 below) and on the second option for the graphical results
(Figure 2 below), as the graphical interpretation of changes over three levels would be unnecessarily
difficult. In spite of this dissimilarity of the two representations of the results, they draw from the same
data, say essentially the same thing, and are compatible with each other.
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Table 1. Change in perceived well-being and income sufficiency from phase 1 (2010–2012) to phase 2
(2013–2014) at control (C) and intervention (I) households at the aggregate level (pooled) and by
country, specified by three closed-option responses.

Country Treatment
Well-Being Change Income Sufficiency

Worse off Same Better off Insufficient Reasonable Sufficient

Pooled
Before–After - +
baseline C/I - + +

BACI

Brazil
Before–After +
baseline C/I

BACI
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Table 1. Cont.

Country Treatment
Well-Being Change Income Sufficiency

Worse off Same Better off Insufficient Reasonable Sufficient

Peru
Before–After + - - +
baseline C/I -

BACI

Cameroon
Before–After - + - + +
baseline C/I - +

BACI -

Tanzania
Before–After - +
baseline C/I -

BACI - + -

Indonesia
Before–After - + - - +
baseline C/I

BACI

Vietnam
Before–After + -
baseline C/I - + -

BACI

2.2. Question 2: What Explains the Change in Perceived Well-Being in Intervention and Control Households?

Those respondents who answered “better off now” to the question about well-being (see above)
were asked to state the main reasons why the household is better-off now compared to two years ago.
Those who answered “worse-off now” were asked to state the main reasons why the household is
worse-off now. Up to three answers were allowed for each household. Note that we only sought to
know the reasons for well-being change, and not for change in the sufficiency of income.

The enumerators were instructed to avoid any prompting of answers about REDD+. We sought
to understand all explanations for changes in perceived well-being, not just those concerning REDD+.
If the enumerator suspected an answer might concern REDD+ but it was not clear, it was permitted to
ask a clarifying question.

In order to interpret our results on perceived income sufficiency change, we make reference to
various kinds of survey data that provide contextual indicators. These data are net annual income of
the households in the 12-month period prior to the interview; village data on access to piped water,
hygienic services (type of toilet), electricity, cooking fuel used, schools, health facilities, improved
roads; phone service; and the condition of the house owned by the respondent household.

2.3. Question 3: What Are the Perceived Impacts of REDD+ Interventions on the Well-Being of
Intervention Households?

Prior to the beginning of the second phase of research, we identified all specific forest
conservation interventions being implemented in both control and intervention villages. We classified
these interventions into the following categories: restrictions on forest access and/or conversion;
forest enhancement; non-conditional livelihood enhancement; conditional livelihood enhancement;
environmental education; tenure clarification; and other intervention. In the household survey carried
out in the second phase, we asked respondents: “What is your evaluation of the effect of (name of
intervention) on the well-being of your household?” Six closed option responses were possible: “very
negative”; “negative”; “no effect”; “positive”; “very positive”; or both negative and positive”. In this
paper, we limit ourselves to forest conservation interventions implemented in the name of REDD+,
and present only data on intervention households.

2.4. Data Analysis

All regression analyses were carried out in R [46], using the glmer function in the lme4 package [47]
for non-linear mixed effect models. All models were fitted with a yes/no response variable predicted by
intervention status, time period and their interaction as fixed effects and binomial error. Country-level
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models were fitted with initiative site and village as nested fixed effects. Pooled models also included
country as an additional nested random effect.

3. Results

3.1. Question 1: How Have Perceived Income and Well-Being Changed over Time in Intervention and
Control Households?

Table 1 shows change in the perceived well-being and income sufficiency from phase 1 to phase 2
at control and intervention households at the aggregate level (pooled) and by country, specified by
three closed-option responses. Significant changes (at the 5% level) are indicated by a minus sign (“−“)
or a plus sign (“+”).

The pooled results (aggregate results of all countries) show that there was no significant change
in perceived well-being, but there was significant improvement in perceived income sufficiency.
(See the “Before–After” line.) However, the perceived well-being and income sufficiency were higher
in intervention households in phase 1, possibly reflecting a selection bias in the proponents’ choice of
villages to include in their REDD+ intervention areas. (See the “baseline C/I” line).

This demonstrates the importance of both pre-matching the sample on observable characteristics
and analyzing changes from baseline (or “differences”) in order to net out any unobservable
time-invariant characteristics. If we had not examined differences, then we may have incorrectly
attributed the higher well-being and income sufficiency among intervention households to the REDD+
intervention, rather than to selection into REDD+. By analyzing differences in differences in a matched
sample, we show that REDD+ has no significant influence on the underlying trend of improvements in
perceived well-being and income sufficiency over time. (See the BACI line.)

Looking at country-specific results, we see a wide diversity. Peru and Brazil show a significant
worsening in perceived well-being (Before–After) whereas the other countries do not. All countries,
with the exception of Vietnam, show improved perceived income sufficiency (Before–After),
as indicated by “insufficient” decreasing or “sufficient” increasing. In the smaller country samples,
we only detect possible well-being selection bias (intervention households with higher perceived
well-being scores in the before phase) in Vietnam, whereas income sufficiency is higher among
intervention households at baseline in both Cameroon and Vietnam (see “baseline C/I” lines).
Significant effects of REDD+, indicated as a change over time in intervention areas compared to their
control, can be seen only in the case of Tanzania, with “worse off” and “insufficient” both decreasing.

Figure 2 shows the percent change in perceived well-being and income sufficiency from phase 1
to phase 2 at control and intervention households at the aggregate level (pooled) and by country,
specified by change in positive responses (“better off”, “yes” (income sufficiency)). At the aggregate
(pooled) level, the positive change of income sufficiency over time is not matched by a similar change
in perceived well-being. Across the countries, we see that there is a general tendency for perceived
well-being and income sufficiency to change in the same direction, with the exception of Brazil, and to a
smaller extent Cameroon and Vietnam. The cases of uniformly positive change (for both well-being and
income sufficiency, and both control and intervention) are Tanzania and Indonesia. The mixed cases
(both increase and decrease for either well-being or income sufficiency, or for control or intervention)
are Brazil, Cameroon, and Vietnam. The only case of uniformly negative change (for both well-being
and income sufficiency, and both control and intervention) is Peru.

3.2. Question 2: What Explains the Change in Perceived Income and Well-Being in Intervention and
Control Households?

Figure 3 shows the top ten reasons for perceived improved well-being in phase 2 in both control
and intervention households. We decided to combine the responses of both control and intervention
households because REDD+ did not figure in the top ten reasons (if looking at intervention households
only), because REDD+ does not have a significant bearing on the difference between control and
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intervention (see results for question 1), and to maximize the sample and the robustness of the results.
These responses encompass about 60% of all 3547 reasons offered.

The most frequent reasons are “Income, assets, savings, capital are adequate or increased or secure”
(490 responses), followed by “Good/increased/stable income from agriculture” (401 responses).
The importance of agricultural income is easily understandable given that households in both
control and intervention households tend to be dependent on agriculture for their livelihoods.
Occupying third, fourth, and fifth positions respectively are “Good/better health/illness overcome”
(169); “Able to buy/build own house or improve condition of house or housing” (n = 155); and
“Got (new/additional/different) employment or income/increased work opportunities” (n = 145).
Rounding out the top ten with approximately the same scores are “Increased size of household labor
force” (n = 123); “Education or training gotten or accessible” (n = 113); “Good/increased service or
support from government” (n = 113); “Family harmony/togetherness” (n = 108); and “Children now
(increasingly) grown/independent” (n = 103).

Figure 4 shows the top ten reasons for perceived worsened well-being in phase 2 in both control
and intervention households. These responses encompass about 60% of the 2377 reasons given.

The most frequent response is “Illness in the family” (n = 310), followed by “Insufficient/
decreased/unstable income, assets, or savings” and “Low/decreased/unstable income from
agriculture” (n = 238 for both). Note that these two reasons mirror the top two reasons for perceived
improved well-being. The next most frequent reason is “High/increased household expenditure”
(n = 233), which refers to expenditure burdens unrelated to price increases or inflation (see below).
Rounding out the top reasons are “Low/decreased household labor” (n = 107); “High/increased
prices/inflation” and “Old age and reduced productivity” (n = 99 for both); “Drought/dry season”
(n = 93); “Low/decreased/unstable income from agriculture” (n = 71); and “Low/decreased/unstable
agricultural prices” (n = 55).
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Figure 4. Top ten reasons for perceived worsened well-being in phase 2, control and intervention households.

Given that REDD+ does not figure in the top ten reasons for perceived change in well-being, we
dug into the data to better understand REDD+’s role.

Only 65 (1.8%) of the 3547 reasons for perceived improved well-being are related to REDD+.
The top reason given is “Good/increased service or support from REDD+” (14 responses). The other
reasons given are more specific, for example, REDD+’s role in providing or improving income, assets,
savings, or capital; in providing or increasing income in agriculture, animal husbandry, fishing
or aquaculture; in assisting with support from the government, in helping to improve or stabilize
agricultural prices, or to making education or training accessible.

Only 34 (1.4%) of the 2377 reasons for perceived worsened well-being are related to REDD+.
Most of the responses referred to restricted access to forests and prohibition against the conversion of
forests to non-forest uses, with consequent decreasing income from forest resources, agriculture, and in
one case, from fisheries. Two responses held REDD+ accountable for “Insufficient/decreased/unstable
income, assets, or savings” and one for having a role in causing a drought.

3.3. Question 3: What Are the Perceived Impacts of REDD+ Interventions on the Well-Being of
Intervention Households?

Table 2 shows the impact of specific REDD+ intervention types on perceived well-being in all
intervention households. Of the total 2118 phase 2 intervention households, 1511 or 71.3% were subject
to and involved in at least one of the interventions reported in this table.
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Table 2. Effect of specific REDD+ interventions on perceived household well-being.

Evaluation

Intervention Type

TotalRestriction on Forest
Access and Conversion

Non-Conditional
Livelihood Enhancement

Conditional Livelihood
Enhancement

Tenure
Clarification

Forest
Enhancement

Environmental
Education Other

very negative Count 64 14 6 5 1 6 9 105
% 7.50% 1.00% 1.20% 1.80% 0.20% 1.00% 1.80% 2.30%

negative Count 132 94 11 19 20 17 33 326
% 15.40% 6.90% 2.20% 7.00% 3.70% 2.80% 6.70% 7.00%

neutral
Count 284 450 146 82 137 224 250 1573

% 33.20% 33.10% 28.90% 30.00% 25.30% 37.30% 50.50% 34.00%

positive Count 321 640 289 147 359 287 172 2215
% 37.50% 47.10% 57.20% 53.80% 66.20% 47.80% 34.70% 47.80%

very positive Count 55 161 53 20 25 66 31 411
% 6.40% 11.80% 10.50% 7.30% 4.60% 11.00% 6.30% 8.90%

Total
Count 856 1359 505 273 542 600 495 4630

% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
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The assessment of the impact of REDD+ is, on the whole, favorable, with a “positive” assessment
accounting for almost 50% of the total across all types of interventions. The approval is even higher if
we join “positive” and “very positive” together. By contrast, the joint “negative” and “very negative”
scores across all intervention types falls short of 10%. Restricting our view to the “positive” assessment,
the ranking of the interventions from most to least positive is forest enhancement (66.2%); conditional
livelihood enhancement (57.2%); tenure clarification (53.8%); environmental education (47.8%);
non-conditional livelihood enhancement (47.1%); restrictions on forest access and conversion (37.5%);
and other interventions (34.7%). It makes sense that restrictions on forest access and conversion would
have a low rating given the potential effects on household well-being. (Recall that the few negative
appraisals of REDD+ in response to question 2 concern these restrictions.) This notwithstanding, the
positive assessments of this intervention far exceed the negative assessments. This is because the
restrictions are sometimes directed at outsiders (e.g., neighboring villagers, companies), rather than
the respondent household.

If we look at the appraisal of the impact of all interventions on household well-being differentiated
by country (see Appendix C), the view is, by and large, strongly positive. The joint positive assessment
(“positive” and “very positive”) exceeds 50% in all countries with the exception of Brazil. This less
positive appraisal of REDD+ interventions in Brazil is because, in that country, restrictions on forest
access and conversion are widely applied and more directly restrict household income opportunities
by reducing the ability to clear forests, and are therefore a potential threat to the fulfillment of social
safeguards [48].

4. Discussion

On the basis of the answers to the subordinate research questions, we can now address the
over-arching question, which was: “Has REDD+ in fact succeeded in protecting and improving the
well-being and income of local stakeholders?” On the basis of the SWB approach and data, by and
large, the answer is no.

We have seen that REDD+ has not significantly increased either perceived well-being or income
sufficiency at the aggregate level, and at the country level, only the Tanzania households have been
affected positively (with respect to perceived well-being) (Table 1 and Figure 2). The SWB analysis
is corroborated by our preliminary quantitative analysis of net household income change, which
finds that at most of our initiative sites, changes attributable to REDD+ were negligible when viewed
against the much larger temporal effect [49]. Across all households (control and intervention), there
has not been a significant increase in perceived well-being, but there has been a significant increase
in perceived income sufficiency—again, not attributable to REDD+. This too is corroborated by our
preliminary analysis of net household income change, which finds an increase in income unrelated
to REDD+ in most countries and at the aggregate level [49]. REDD+ intervention households have a
“head start” in the sense that they have higher well-being and income sufficiency scores in the “before”
phase, meaning before REDD+ initiatives started any activities on the ground.

By and large, the reasons for perceived improvement and worsening household well-being have
almost nothing to do with REDD+ (Figures 3 and 4). This finding risks distorting and obscuring the
role of REDD+, because in fact 71.3% of all intervention households have been exposed to REDD+, and
on the whole they have a very positive view of the interventions carried out (Table 2 and Appendix C).

We now turn our attention to three questions raised by the results: (1) What explains the significant
improvement in income sufficiency across all households (control and intervention)?; (2) What explains
the “head start” of intervention over control households?; and (3) Why has the impact of REDD+
been so low in spite of being underway for a decade and so many households being involved in
REDD+ interventions?
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4.1. What Explains the Significant Improvement in Perceived Income Sufficiency across All Households
(Control and Intervention)?

In the period 1990 to 2015, there has been dramatic progress toward meeting the Millennium
Development Goals. In that period, about 1 billion people worldwide rose out of extreme poverty.
The extreme poverty rate declined from almost 50% to 14%, under-nourishment declined from 23.3%
to 12.9%, the child mortality rate declined from 90 to 43 per 1000 live births, the literacy rate for
people aged 15–24 increased from 83% to 91%, the share of people with access to clean water and
sanitation has risen, and the incidence of preventable diseases such as AIDS, malaria, and tuberculosis
has fallen [50] (pp. 4–7) [51] (pp. xv, 3–4).

The GCS data on development indicators reflect these trends. In the period that encompasses
phase 1 and phase 2, access to piped water has increased from 13.5% to 22.0% of households (see
Appendix D), access to a private toilet with a septic tank has increased from 10.4% to 18.9% of
households (Appendix E), households without electricity have shrunk from 43.1% to 30.4% of the
total (Appendix F), the proportion of households using fuelwood has declined from 75.7% to 62.3%,
while the proportion using liquefied petroleum gas has increased from 11.7% to 29.7% (Appendix G).
Although the percentage of all study villages with a primary school has declined from 83.4% to 81.3%,
the percentage with secondary schools has increased from 30.5% to 34.7% (Appendix H). There has
been an increased percentage of study villages with a health care center (+9.0%), an improved road
(+6.4%), access to phone use of any kind (+5.8%), and of access to cell phone use (+4.3%) (Appendix H).
There has been a shift away from low quality materials toward medium and high quality materials in
the floors, walls, and roofs of the houses of household respondents (Appendix I).

These findings leave an open question as to why these development gains translated into increased
perceived income sufficiency, but not increased perceived well-being.

4.2. What Explains the “Head Start” of Intervention over Control Households?

As explained in the introduction, many REDD+ initiatives not only incorporate the main approach
of ICDPs (tandem of negative and positive incentives), but many REDD+ initiatives are actually a
continuation of an ICDP operating at the same location. This is true at the international level [8]
(p. 27), and also for the GCS sample. Forest protection activities (whether undertaken by the proponent
organization or by others) were underway at 20 of the sites before the subnational REDD+ initiative
was established. Forest protection activities began at five of the sites in the 1980s or 1990s, and at
15 of the sites ten or more years ago [52] (p. 9). This pre-history of forest protection and linked
development activities at REDD+ initiatives might explain why—in spite of our efforts to make
control and intervention villages statistically identical in terms of observable characteristics with
the exception of REDD+ interventions—there is a higher amount of development activity in the
intervention villages [43]. This, in turn, might explain why intervention households have a higher rate
of perceived well-being and income sufficiency in phase 1 (see Table 1).

4.3. Why Has the Impact of REDD+ Been So Low in Spite of Being Underway for a Decade and So Many
Households Being Involved in REDD+ Interventions?

First, REDD+ has not only incorporated the ICDP approach, but in some ways has not moved
much beyond it. This being the case, what we call “REDD+” (but which in fact is mainly ICDP) may
have fallen victim to the well-documented limitations of the ICDP model, both for protecting forests
and for improving the livelihoods of stakeholders. Second, a core idea of REDD+ at the outset was to
generate a large amount of funding and to underpin a stream of rewards for protecting forests. For the
most part, this has not come to pass. Various analysts have documented the substantial shortfall of
REDD+ funding in comparison to expectations [7,53]. This funding shortfall has, in turn, made some
proponent organizations delay implementation of the innovative (REDD+) portion of their activity
portfolio for fear of raising and then dashing expectations at the community level [21] (p. 435). In the
extreme case, the funding shortfall has meant that proponent organizations were forced to discontinue
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their activities and cease operations [54] (p. 232) [55] (p. 282). Five of the initiatives in the GCS sample
have stopped functioning. Most importantly, the slow advancement in establishing an international
and national policy architecture for REDD+, together with the funding shortfall and other impediments,
e.g., the sudden turn away from REDD+ in some countries (Bolivia, Australia), lack of advancement
on Measuring, Reporting and Verification systems [56,57], and on benefit sharing systems, have made
proponents cautious and hesitant to move forward. In carrying out their REDD+ interventions, they
often stayed in an experimental mode rather than move to full implementation, and have limited the
deployment of their investments, waiting for a future time that is more propitious. This may explain
why the impact of REDD+ has not yet been significant, even though the interventions have reached
many households. This might also explain why the “head start” for REDD+ in phase 1 did not confer
a phase 2 performance advantage for REDD+ in intervention as compared to control households.

5. Conclusions and Recommendations

The results of our study show that REDD+ has not contributed significantly to the perceived
well-being and income sufficiency of its stakeholders. On average, there have been significant
development inroads of various kinds across the study households (part and parcel of a trend
across developing countries), but for the most part these gains are not attributable to REDD+.
This notwithstanding, most intervention households have been engaged in REDD+ interventions, and
stakeholders have, by and large, viewed these activities quite favorably. How are we to understand
that there was no significant REDD+ impact on well-being and income sufficiency in spite of the wide
reach of REDD+ interventions that were viewed favorably? Probably because although the reach was
wide, it was also shallow and tentative. Proponent organizations have been hesitant to bring REDD+
to scale unless and until conditions are more favorable.

Although the outlook for REDD+ has been gloomy in recent years, owing mainly to the funding
shortfall, there have been some recent developments that may underpin revived optimism and
enthusiasm. A global agreement to address climate change, long elusive, was finally reached in Paris in
December 2015. The Green Climate Fund has come into being and will be one of the primary funding
mechanisms for REDD+ [58] (p. 1). Most importantly, 60 countries have included forests and REDD+
in their national climate change mitigations as part of the Paris Agreement [59,60].

The findings of this paper provide some possibly useful insights to proponent organizations on
how they might better serve the needs and interests of their stakeholders. The agricultural livelihoods
of participants must be protected given this sector’s pivotal role in the reasons for both improved
and worsened well-being. Proponents should also increase their attention to health maintenance
and support, even though it is not currently (or not necessarily) part of their remit, because illness
stands out as a key reason for decreased well-being across the countries and households. Lastly, the
proponents would do well to heed the words of the World Bank and IMF, who point out that although
there have been dramatic development gains in the 1990–2015 period, there remains a vast portion
of developing country populace suffering from poverty and they are at risk of being left behind [49]
(pp. ix, xv). This risk is evident in our data. Although there have been notable gains in access to piped
water, electricity, toilets, and modern cooking fuel in the study period, more than half of all households
still lack these benefits that are considered key to improving well-being.
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Appendix A. Regression coefficients for results on perceived well-being that serve as inputs to
Table 1.

Table A1. Positive change in well-being (better off).

Country Treatment Estimate Std. Error z Value Pr(>|z|)

Pooled

(Intercept) −0.73 0.25 −2.89 0.0038
Before–After 0.08 0.07 1.10 0.2704
baseline C/I 0.22 0.09 2.44 0.0148 *

BACI −0.09 0.10 −0.97 0.3329

Brazil

(Intercept) 0.39 0.11 3.60 0.0003
Before–After −0.02 0.13 −0.18 0.8550
baseline C/I 0.12 0.15 0.80 0.4248

BACI −0.09 0.18 −0.52 0.6022

Peru

(Intercept) −0.58 0.29 −2.02 0.0435
Before–After −0.54 0.20 −2.69 0.0071 **
baseline C/I 0.41 0.26 1.54 0.1226

BACI −0.13 0.28 −0.47 0.6387

Cameroon

(Intercept) −0.53 0.24 −2.21 0.0273
Before–After 0.04 0.20 0.21 0.8331
baseline C/I 0.11 0.27 0.43 0.6666

BACI 0.13 0.27 0.48 0.6310

Tanzania

(Intercept) −1.64 0.21 −7.97 0.0000
Before–After 0.24 0.26 0.93 0.3524
baseline C/I −0.06 0.30 −0.21 0.8338

BACI 0.15 0.36 0.41 0.6805

Indonesia

(Intercept) −1.02 0.25 −4.13 0.0000
Before–After 0.38 0.12 3.07 0.0021 **
baseline C/I 0.17 0.17 1.02 0.3098

BACI −0.12 0.17 −0.72 0.4716

Vietnam

(Intercept) −1.19 0.22 −5.51 0.0000
Before–After −0.01 0.31 −0.02 0.9829
baseline C/I 0.94 0.29 3.29 0.0010 **

BACI −0.44 0.41 −1.07 0.2847

Asterisks show significance at p < 0.05 (*), p < 0.01 (**), p < 0.001 (***).

Table A2. No change in well-being (about the same).

Country Treatment Estimate Std. Error z Value Pr(>|z|)

Pooled

(Intercept) −0.61 0.18 −3.34 0.0008
Before–After −0.02 0.07 −0.30 0.7607
baseline C/I −0.22 0.09 −2.55 0.0107 *

BACI 0.11 0.10 1.14 0.2543

Brazil

(Intercept) −1.05 0.13 −7.83 0.0000
Before–After 0.10 0.15 0.68 0.4993
baseline C/I −0.09 0.17 −0.55 0.5841

BACI −0.10 0.20 −0.51 0.6078

Peru

(Intercept) −0.05 0.47 −0.10 0.9204
Before–After −0.18 0.19 −0.95 0.3426
baseline C/I −0.38 0.23 −1.66 0.0975

BACI 0.47 0.27 1.74 0.0819
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Table A2. Cont.

Country Treatment Estimate Std. Error z Value Pr(>|z|)

Cameroon

(Intercept) −1.58 0.20 −7.77 0.0000
Before–After 0.49 0.23 2.16 0.0305 *
baseline C/I 0.04 0.23 0.16 0.8757

BACI −0.29 0.32 −0.90 0.3657

Tanzania

(Intercept) −0.48 0.20 −2.45 0.0143
Before–After −0.15 0.21 −0.72 0.4685
baseline C/I −0.39 0.28 −1.41 0.1576

BACI 0.74 0.30 2.48 0.0132 *

Indonesia

(Intercept) −0.29 0.22 −1.34 0.1806
Before–After −0.03 0.12 −0.23 0.8205
baseline C/I −0.14 0.14 −0.96 0.3358

BACI 0.03 0.16 0.18 0.8598

Vietnam

(Intercept) 0.20 0.19 1.06 0.2874
Before–After −0.57 0.27 −2.11 0.0350 *
baseline C/I −0.82 0.28 −2.93 0.0033 **

BACI 0.09 0.39 0.24 0.8119

Asterisks show significance at p < 0.05 (*), p < 0.01 (**), p < 0.001 (***).

Table A3. Negative change in well-being (worse off).

Country Treatment Estimate Std. Error z Value Pr(>|z|)

Pooled

(Intercept) −0.97 0.25 −3.93 0.0001
Before–After −0.07 0.08 −0.85 0.3961
baseline C/I 0.01 0.09 0.07 0.9436

BACI −0.02 0.11 −0.19 0.8477

Brazil

(Intercept) −1.80 0.16 −11.56 0.0000
Before–After −0.12 0.19 −0.62 0.5333
baseline C/I −0.12 0.18 −0.64 0.5195

BACI 0.35 0.25 1.39 0.1642

Peru

(Intercept) −1.89 0.40 −4.68 0.0000
Before–After 0.95 0.23 4.05 0.0001 ***
baseline C/I −0.05 0.26 −0.17 0.8632

BACI −0.33 0.34 −0.97 0.3305

Cameroon

(Intercept) −0.16 0.14 −1.19 0.2344
Before–After −0.37 0.19 −1.95 0.0514 *
baseline C/I −0.17 0.18 −0.92 0.3551

BACI 0.06 0.26 0.22 0.8277

Tanzania

(Intercept) −0.22 0.19 −1.17 0.2405
Before–After −0.01 0.20 −0.03 0.9791
baseline C/I 0.40 0.28 1.44 0.1493

BACI −0.79 0.29 −2.72 0.0066 **

Indonesia

(Intercept) −0.95 0.17 −5.47 0.0000
Before–After −0.39 0.13 −2.99 0.0028 **
baseline C/I −0.01 0.17 −0.04 0.9670

BACI 0.09 0.18 0.49 0.6246

Vietnam

(Intercept) −1.29 0.22 −5.80 0.0000
Before–After 0.70 0.30 2.35 0.0187 *
baseline C/I −0.04 0.32 −0.11 0.9088

BACI 0.28 0.42 0.67 0.5031

Asterisks show significance at p < 0.05 (*), p < 0.01 (**), p < 0.001 (***).
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Appendix B. Regression coefficients for results on income sufficiency that serve as inputs to
Table 1.

Table A4. Income sufficient.

Country Treatment Estimate Std. Error z Value Pr(>|z|)

Pooled

(Intercept) −1.62 0.22 −7.23 0.0000
Before–After 0.46 0.08 5.90 0.0000 *
baseline C/I 0.19 0.09 2.04 0.0415 *

BACI −0.12 0.11 −1.10 0.2729

Brazil

(Intercept) −0.86 0.15 −5.72 0.0000
Before–After 0.29 0.14 2.08 0.0379 *
baseline C/I −0.13 0.15 −0.84 0.3989

BACI −0.05 0.19 −0.28 0.7820

Peru

(Intercept) −1.69 0.51 −3.31 0.0009
Before–After −0.08 0.25 −0.33 0.7409
baseline C/I 0.33 0.27 1.23 0.2202

BACI −0.52 0.34 −1.52 0.1296

Cameroon

(Intercept) −1.64 0.20 −8.15 0.0000
Before–After 0.22 0.24 0.90 0.3691 *
baseline C/I 0.05 0.28 0.17 0.8651

BACI 0.11 0.33 0.32 0.7459

Tanzania

(Intercept) −2.86 0.29 −10.03 0.0000
Before–After 1.36 0.34 3.96 0.0001 *
baseline C/I 0.43 0.38 1.13 0.2588

BACI −0.03 0.46 −0.05 0.9562

Indonesia

(Intercept) −1.26 0.30 −4.24 0.0000
Before–After 0.68 0.13 5.38 0.0000 *
baseline C/I 0.30 0.16 1.90 0.0572

BACI −0.17 0.17 −1.00 0.3153

Vietnam

(Intercept) −2.40 0.33 −7.26 0.0000 *
Before–After 0.37 0.44 0.83 0.4063
baseline C/I 0.60 0.42 1.42 0.1571

BACI −0.09 0.57 −0.16 0.8732

Asterisks show significance at p < 0.05 (*), p < 0.01 (**), p < 0.001 (***).

Table A5. Income just about reasonable.

Country Treatment Estimate Std. Error z Value Pr(>|z|)

Pooled

(Intercept) −0.63 0.19 −3.24 0.0012
Before–After 0.05 0.07 0.68 0.4941
baseline C/I −0.03 0.08 −0.40 0.6872

BACI 0.04 0.09 0.45 0.6554

Brazil

(Intercept) −0.42 0.13 −3.31 0.0009
Before–After −0.10 0.14 −0.73 0.4650
baseline C/I 0.02 0.13 0.15 0.8812

BACI 0.13 0.18 0.74 0.4589

Peru

(Intercept) −0.93 0.39 −2.39 0.0167
Before–After 0.57 0.20 2.89 0.0038 *
baseline C/I −0.14 0.22 −0.60 0.5467

BACI 0.26 0.28 0.92 0.3587

Cameroon

(Intercept) −2.00 0.35 −5.67 0.0000
Before–After 0.66 0.26 2.50 0.0125 *
baseline C/I 0.62 0.29 2.16 0.0305 *

BACI −0.69 0.34 −2.05 0.0407 *

Tanzania

(Intercept) −0.92 0.15 −6.17 0.0000
Before–After 0.30 0.21 1.43 0.1522
baseline C/I −0.46 0.22 −2.05 0.0403 *

BACI 0.46 0.31 1.49 0.1355
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Table A5. Cont.

Country Treatment Estimate Std. Error z Value Pr(>|z|)

Indonesia

(Intercept) 0.03 0.13 0.27 0.7859
Before–After −0.23 0.11 −2.07 0.0383 *
baseline C/I −0.15 0.13 −1.17 0.2435

BACI 0.09 0.16 0.56 0.5778

Vietnam

(Intercept) −0.29 0.20 −1.41 0.1575
Before–After 0.11 0.27 0.39 0.6932
baseline C/I 0.36 0.29 1.24 0.2143

BACI −0.46 0.38 −1.21 0.2258

Asterisks show significance at p < 0.05 (*), p < 0.01 (**), p < 0.001 (***).

Table A6. Income insufficient.

Country Treatment Estimate Std. Error z Value Pr(>|z|)

Pooled

(Intercept) −0.161 0.310 −0.521 0.6025
Before–After −0.461 0.074 −6.254 0.0000 *
baseline C/I −0.089 0.080 −1.105 0.2692

BACI 0.029 0.101 0.288 0.7730

Brazil

(Intercept) −0.826 0.099 −8.378 0.0000
Before–After −0.199 0.146 −1.362 0.1733
baseline C/I 0.085 0.130 0.651 0.5147

BACI −0.081 0.193 −0.419 0.6749

Peru

(Intercept) 0.136 0.632 0.214 0.8302
Before–After −0.529 0.199 −2.651 0.0080 *
baseline C/I −0.120 0.198 −0.606 0.5448

BACI 0.091 0.281 0.324 0.7457

Cameroon

(Intercept) 0.924 0.174 5.312 0.0000
Before–After −0.523 0.199 −2.632 0.0085 *
baseline C/I −0.488 0.223 −2.183 0.0290 *

BACI 0.337 0.267 1.263 0.2067

Tanzania

(Intercept) 0.676 0.140 4.832 0.0000
Before–After −0.798 0.203 −3.937 0.0001 *
baseline C/I 0.266 0.210 1.265 0.2059

BACI −0.549 0.292 −1.880 0.0601

Indonesia

(Intercept) −1.241 0.328 −3.783 0.0002
Before–After −0.518 0.144 −3.594 0.0003 *
baseline C/I −0.070 0.178 −0.396 0.6921

BACI 0.004 0.205 0.021 0.9833

Vietnam

(Intercept) −0.062 0.190 −0.326 0.7444
Before–After −0.231 0.270 −0.854 0.3932
baseline C/I −0.595 0.275 −2.165 0.0304 *

BACI 0.441 0.380 1.159 0.2466

Asterisks show significance at p < 0.05 (*), p < 0.01 (**), p < 0.001 (***).
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Appendix C

Table A7. Effect of REDD+ interventions on perceived household well-being, by country.

Evaluation
Country

Total
Brazil Cameroon Indonesia Peru Tanzania Vietnam

very negative Count 84 5 1 12 2 1 105
% 5.20% 0.50% 0.10% 2.10% 0.50% 1.70% 2.30%

negative Count 169 52 20 80 4 1 326
% 10.40% 5.10% 2.20% 13.90% 0.90% 1.70% 7.00%

neutral
Count 657 228 399 148 136 5 1573

% 40.60% 22.20% 43.50% 25.70% 31.70% 8.50% 34.00%

positive Count 547 650 465 319 195 39 2215
% 33.80% 63.20% 50.70% 55.40% 45.50% 66.10% 47.80%

very positive Count 163 94 32 17 92 13 411
% 10.10% 9.10% 3.50% 3.00% 21.40% 22.00% 8.90%

Total
Count 1620 1029 917 576 429 59 4630

% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
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Appendix H

Table A8. Percentage of study villages that have schools, health care centers, improved roads, and
phone access; comparison of control and intervention, Phases 1 and 2.

Development Category Unit of Comparison Phase 1 % Phase 2 % Change P1 to P2

Elementary school Total 83.4 81.3 −2.1
Secondary school Total 30.5 34.7 +4.2
Health care center Total 43.0 52.0 +9.0

Improved road Total 64.9 71.3 +6.4
Phone access (of any kind) Total 80.9 86.7 +5.8

Cell phone Total 61.8 66.1 +4.3
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Appendix I

Table A9. Rating of the quality of houses in the sample of all households. Rating done on the basis of
house elements (floor, wall, roof) and aggregation of those house elements into a housing quality index.
Control and intervention, Phases 1 and 2.

Housing Element Level of Quality Phase 1 % Phase 2 % Change P1 to P2

Floor 3 (high) 25.7 27.3 +1.6
2 (medium) 36.1 36.4 +0.3

1 (low) 38.2 36.3 −1.9

Wall 3 (high) 20.4 20.2 −0.2
2 (medium) 50.9 55.8 +4.9

1 (low) 28.6 24.0 −4.6

Roof 3 (high) 43.7 45.3 +1.6
2 (medium) 31.3 37.1 +5.8

1 (low) 25.1 17.5 −7.6

Floor, wall, and roof 9 (highest) 10.0 9.5 −0.5
8 (very high) 11.9 13.0 +1.1

7 (above average) 17.3 20.0 +2.7
6 (average) 22.1 23.0 +0.9

5 (below average) 15.3 16.0 +0.7
4 (very low) 12.0 12.1 +0.1

3 (lowest) 11.3 6.4 −4.9
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