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Abstract: In this paper, we design and deploy an experimental approach to evaluate the efficacy of
a social innovation initiative implemented in rural communities situated in the highlands of Peru,
which confronted the challenges posed by the COVID-19 pandemic in the midst of its implementa-
tion. Using three rounds of information collected before, during, and after participation, we examine
the efficacy of the social innovation economic development approach at increasing household live-
lihoods. We present robust, statistically significant improvements in household economic well-be-
ing, food security satisfaction, and community outlook for participating households compared to
non-participating households following program engagement. The results presented in this study
suggest that the social innovation program facilitated a notable restructuring of the portfolio of
household income and livelihood activities towards more lucrative and value-added pursuits. This
transition manifested in increased involvement in entrepreneurial ventures and specialized labor
associated with both agricultural and non-agricultural sectors while distancing from traditional ag-
ricultural and livestock-related endeavors. The income gains stemming from self-employment ac-
tivities and wage labor outweigh the losses incurred from reduced agricultural and livestock earn-
ings. Furthermore, our analysis underscores the resilience of innovative income-generating path-
ways in the face of the COVID-19 pandemic, outperforming traditional agrarian value chains. These
findings highlight the efficacy of social innovation programming in facilitating economic develop-
ment and also shed light on sustainable strategies for economic resilience amidst unforeseen chal-
lenges such as the recent global health crisis.
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1. Introduction

Equitable and effective economic and sustainable development remains a persistent
challenge in much of the world [1,2]. One possible reason for this is that traditional models
of development programming that encourage the uptake of pre-designed programs and
depend on market mechanisms to spur technological and business innovation have been
argued to be maladapted to the realities of rural and internal periphery communities [3].
In response to the ongoing need for better and more effective development, social inno-
vation models have been presented as alternatives to traditional development programs
for rural areas in both academic and civil society discourse [4,5]. While there is as yet no
consensus on the definition of social innovation, it is broadly understood as a collective
action process that stimulates the development or expansion of a resource and service
base, fosters trust and empowerment for marginalized groups, and transforms social,
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economic, and structural factors to enhance well-being [6-10] suggest that social innova-
tion consists of the interconnected dimensions of satisfaction of basic human needs,
changes in social relationships, and expansion of socio-political capacity and resources. In
rural development programs, such processes often take the form of multi-stakeholder col-
laborative planning, implementation, learning, and adaptation programs that leverage the
varied resources, power, and networks of participating stakeholders to create economic
development and income-generating initiatives aimed at enhancing local economies, in-
creasing income for participants, and enhancing well-being for communities [11-14].

There is a long history of academic research into social innovation, with early aca-
demic focus dating back to the early 20th century [15]. However, the historical focus has
evolved over time, with an early focus on social movement and, later on, environmental
action [9]. Academic and research interest in the application of social innovation to rural
development has only recently gained momentum [16,17], with a recent bibliographic
study highlighting that the majority of research into rural applications of social innovation
has been published in the period starting after 2016 [9]. Due to the relatively recent focus
on rural development, bibliographic studies [1,9] suggest that there are important focal,
geographic, and demographic knowledge gaps related to rural applications of social in-
novation. For instance, the majority of published studies have been conducted in Euro-
pean and other Western contexts, with studies of rural social innovation in Latin America
being underrepresented. Similarly, authors publishing work on social innovation tend to
come from Europe and other Western countries, and less authorship has been published
by Latin American researchers [1]. Of the published work on rural applications of social
innovation, the vast majority has been theoretical and conceptual, and several studies
highlight the important gap between empirical studies and robust evidence related to ru-
ral applications of social innovation [2,3,13,18-20]. These gaps are gaining important re-
cent academic interest, with focal journals taking up the mantle of building an evidence
base, such as a recent special issue of the Journal of Rural Studies, guest edited by [3].

Proponents of social innovation argue that they are effective vehicles to advance rural
development [21,22] and suggest that social innovation models offer alternative and
promising means of supporting entrepreneurship and job creation because they are co-
designed by communities and supporting organizations and thus better and more closely
attuned to the contextual, cultural, and structural conditions of rural and peri-urban com-
munities. Using the case study of ecotourism in a rural community in Peru, ref. [23] has
recently suggested that the community dynamics that enable effective social innovation
programs can enhance community resilience to exogenous shocks like the COVID-19 pan-
demic. The participatory and highly discursive design of social innovation methodologies
may enable participants to more readily access and deploy relevant contextual infor-
mation about the development ecosystem in order to be more agile in business design and
more responsive to evolving market dynamics. However, critics of social innovation ap-
proaches highlight several dilemmas that academic and practice communities have yet to
resolve. Ref. [2] refers to several of these, including the lack of clear definitions and metrics
to observe the social innovation risk of the concept becoming a buzzword that is function-
ally devoid of meaning [24,25]. Similarly, critics argue that a focus on social innovation
risks public sector actors off-loading their responsibility for promoting public goods to
civil society, and private sector actors [19,21] highlight that the purported dividends of
social innovation are far from guaranteed, and that the success of such initiatives depends
on multiple factors within a community. Such debates highlight the urgent need for rig-
orous experimental and empirical investigation into the effectiveness of social innovation
programs in rural development. This leads to the question: How effective are social innova-
tion approaches to rural development at enabling job and enterprise creation in rural contexts ex-
posed to exogenous shocks?

That is a non-trivial question from a methodological perspective, though one that has
been difficult to address. As highlighted above, the notion of ‘social innovation” refers to
a wide swath of participatory and stakeholder-centered approaches to development. Each
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approach is idiosyncratic in its design, rationale, and approach to including participants
in programming and implementing programming. Without some standardization, it is
difficult to devise evaluation and measurement techniques that are both robust and com-
parable across cases or programs. The reasons for this difficulty range from small sample
sizes to limited statistical power of measuring specific interventions within a program, to
variation in the techniques of implementation in treatment groups, novelty and idiosyn-
crasy of appropriate indicators for social innovation programs, and ultimately difficulty
in matching treatment and controls [26,27]. In this study, we make important advances in
these regards by presenting empirical evidence that tests the effectiveness of social inno-
vation programming at creating jobs and enterprises and supporting the creation of an
enabling entrepreneurial ecosystem in Peru using an experimental design. While our
study is constrained in its use of predominantly economic indicators [28], this work is an
in-road to beginning to enhance social innovation measurement of complex, systemic in-
terventions [29]. Rather than focusing on single intervention points, we evaluate a pro-
gram that takes a systemic approach to rural livelihood development and focuses on en-
hancing the enabling ecosystem for entrepreneurship. Our evaluation of that program en-
ables us to circumvent some of the challenges highlighted above.

The remainder of the paper proceeds as follows. Section 2 introduces the specific so-
cial innovation initiative that aims to increase job creation and social enterprise develop-
ment in Peru. The paper next describes the methodology employed to conduct an inde-
pendent evaluation of the program using an experimental design. The paper then presents
the key results of that evaluation. In Section 6, the paper discusses the effectiveness of the
social innovation program in achieving its intended outcomes and extrapolates evidence
for the broader research question.

2. Work4Progress Social Innovation Program

In the rural Andes and Amazon regions of Peru, the challenges of traditional devel-
opment models have been pervasive despite decades of governmental, bilateral, and non-
governmental development assistance [30-32]. These challenges were made more acute
by the COVID-19 pandemic [33]. These ongoing challenges have catalyzed interest in so-
cial innovation models in Peru, with coalitions of non-governmental organizations and
governmental actors working to introduce innovation in rural areas and a number of aca-
demic studies beginning to explore the effectiveness of and mechanisms underpinning
social innovation programming in the region [23,34-36].

Among the various initiatives that have been developed and implemented, the
Work4Progress (W4P) program has been promoted in the Peruvian provinces of
Quispicanchi (Cusco) and Condorcanqui (Amazonas) by the “la Caixa” Foundation with
the objective of encouraging innovation and quality employment for vulnerable rural
women and young people. Globally, the program is promoted in India, Mozambique,
Peru, and Colombia (https://work4progress.fundacionlacaixa.org, accessed on 12 April
2024). The Work4Progress program is designed to move beyond traditional approaches
of entrepreneurship and economic development that are limited to isolated projects into
social innovation platforms formed by civil society organizations, universities, the private
sector, financial institutions, and public stakeholders. The theory of change underpinning
the program is unique among peer social innovation programs in that it takes an explicitly
systemic approach to building and strengthening the enabling ecosystem for entrepre-
neurship and job creation. The logic of the program assumes that by co-creating proto-
types with communities that are attuned to local needs, the program can fill missing value
chain linkages in the short term. Over time and through iterative co-creation processes,
the program builds a portfolio of interconnected and complementary prototypes that re-
inforce the value chain linkages and enable the emergence of new ones to respond to needs
and gaps and to capitalize on emergent opportunities. While the core of the program focus
is on individual prototypes, the success of the program depends on the diversified port-
folio approach in the same way that ecosystem integrity benefits from functional diversity
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Ethnographic and
institutional
diagnostic to define
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[37]. The sustainability of the program is thus not dependent on whether or not any single
prototype succeeds but rather on the ability of the portfolio to be self-reinforcing and
emergent over time. The W4P Peru Platform started in 2018, and at present, it is imple-
mented by a consortium of Peruvian and international NGOs, including Entreculturas, Fe
y Alegria Perti, CCAIJO, SAIPE, AVSI, Accién contra el Hambre, Universidad Nacional
Mayor de San Marcos, Codespa, NESST, Alternativa, World Vision, Fablab Lima, Cite Tex-
til, Caja Cusco, and Caja Huancayo, among others.

Rather than relying on single enterprises or pre-designed entrepreneurship training
programs, the portfolio approach is essential to the program logic to create the diversity
and complementarity required to build a supporting entrepreneurial ecosystem. The logic
of the Work4Progress approach is depicted in Figure 1.

* Understand the challenge

* Participatory and ethnographic research

* Sharing stories and narratives

* Participatory analysis and exploration
workshops

* Proposals for sustainable income
Co-creation of generation models
possible + Collaborative design process involving
ent.re.’:{rer\eurial multiple stakeholders from public,
initiatives private, community, and project
organizations

* Prototyping and experimentation
Prototyping of with initial businesses and activities

_ businesses and * Identification of and linkage with
income generating new markets

activities * Improvement of business models

and processes

* Training and capacity building
* Linkage with support services
* Promotion of associations

Figure 1. Work4Progress Program Logic.

As a result of the co-creation and prototyping stages, in the first phase of the project,
the supporting organizations worked with 500 rural households in the target geography
to identify 12 prototypes or specific initiatives to support pilot job creation and enterprise
development. Because these were co-created with the participating households, the pro-
ject assumed them to be adapted to local conditions and the needs and potential of the
population and environment. Those prototypes ranged in scope from rural agricultural
intensification and specialized product development to fortification of rural tourism and
regional working groups on enterprise development. As the project progressed through
the piloting of prototypes, the participating households and supporting organizations re-
fined the operating models to identify ways to strengthen and hone the new initiatives
and enterprises. Later, phase 2 of the project development expanded to include 1100
households and streamlined many of the existing prototypes into more focused initiatives.
Additionally, in phase 2, emphasis was placed on the more systemic prototypes aimed at
strengthening the entrepreneurial ecosystem. The list of the prototypes selected by the
project is detailed in Table 1. These prototypes can be grouped into three categories. The
first one is productive activity implementation or development, which refers to the iden-
tification of market niches for new products or the development of an existing one. The
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second one is associativity promotion, which refers to already existing productive activi-
ties where producers could benefit from associativity (for instance, by increasing the scale
of production). Finally, the third one is related to labor skills development for job market
insertion.

Table 1. Program’s Prototypes.

Prototype Group Prototype Brief Description
Chicken production Chicken production (animal husbandry) to supply local
restaurants
Mushroom cultivation Collecting wild pine mushrooms to supply local restaurants
Tourism Stimulate tourism to Ausangate mountain
Artisanal textile production Artisanal textile production from Alpaca wool
Crafts center Start an alpaca fiber craft exhibition center/store

Productive activity
implementation or

Freshly cut flower production

Production of freshly cut flowers to supply gourmet
restaurants in Cusco city

development — -
. . Improvement in livestock animal husbandry processes and
Commercial production of . e .
. . . feed production to enhance commercialization and quality
livestock (Guinea pig) for sale
control to supply local restaurants
Rural secondary education Diverse projects with rural secondary students
. Produce craft cheese to supply local restaurants and
Andean cheese production PPy
households
Associativit . Promote associativity among dairy producers to increase the
iy Dairy products Y & yP
promotion scale of production
Business development center Support local entrepreneurs to set up their business
Labor skills Gather available job opportunities from private firms and
development Job placement services organizations and promote them within the participant

communities

The logic of the Work4Progress program assumes that local households and commu-
nities are best equipped to understand the local context for job creation and enterprise
development. The project also assumes that locally derived initiatives can be successful
when supporting organizations from civil society and non-governmental sectors play a
facilitative role by providing funding, training, networking, and creating value chain link-
ages. Through ongoing monitoring and evaluation that includes participants as both hold-
ers of knowledge and active participants in analysis and adaptation, referred to by the
program as Developmental Evaluation, prototype initiatives will have the support and in-
formation needed to effectively develop into thriving enterprises and will be able to better
adapt to changing economic, political, social, and environmental conditions. However, the
program itself was not poised to assess the accuracy of those assumptions and, as such,
required an independent, external evaluation to validate the underlying development hy-
pothesis.

In order to assess the effectiveness of the Work4Progress model, a Peruvian research
institute was commissioned to design and conduct an independent external evaluation
that consisted of an experimental design to measure the outcome and effect of the program
in host communities (treatment group) compared against non-participating communities
(control group). We conducted an experimental evaluation over a three-year period from
2019 to 2022, using a double differences analytical technique to estimate the program’s
impact on the treatment group in three observation periods. The unanticipated onset of
the COVID-19 pandemic between our baseline and first observation period enabled us to
simultaneously conduct a natural experiment to examine the effectiveness of this social
innovation model in enabling recovery from the economic impacts of the pandemic and
compare that to the post-pandemic recovery of control groups.
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While numerous evaluation studies have examined rural development program-
ming, ours is unique in two aspects. First, our research design is specifically focused on
rural development models using social innovation methods. Next, the onset of the
COVID-19 pandemic during the study enabled us to examine the question posed above
of how effective social innovation approaches are in advancing rural development in contexts ex-
posed to exogenous shocks. Together, these two aspects add needed evidence to the growing
literature on the utility of social innovation and rural development programming,.

3. Material and Methods
3.1. Study Design

We examine the causal impact of the program on participant outcomes by using a
clustered randomized trial, which is a design where clusters of households participating
in the Work4Progress program rather than households themselves are assigned at random
to a treatment group. In the context of the W4P program, the intervention targeted a num-
ber of rural communities (clusters) within the program’s area and provided treatment to
households situated in these communities. The intervention involved both household-
level and community-level initiatives, aiming to enhance job creation and foster business
development in these areas.

The research team, in coordination with the program’s staff, who knew the geo-
graphic context more precisely, randomly selected a group of communities to include in
the treatment and other (non-participating) communities to serve as the control group. In
each of these communities, the study randomly selected a subset of households to partic-
ipate in the survey. The data collection comprised three rounds of surveys conducted be-
fore, during, and after program participation, enabling the measurement of changes in
household characteristics and economic well-being over time.

We employed a difference-in-difference methodology to estimate the average treat-
ment effect of the program on participating households. While our primary focus was on
evaluating the program’s economic impacts, we also delved into its effects on other perti-
nent aspects, including food security, migration plans, and community opportunities.
This comprehensive approach allowed for a thorough examination of the multifaceted
impacts of the program on both individual households and the broader community con-
text.

The evaluation initially employed a pre-post design but was later adapted in re-
sponse to the COVID-19 pandemic. This involved integrating an additional midline sur-
vey and extending the endline to 2022, deviating from the original plan set for 2021. The
baseline survey was conducted before the program and prior to the onset of the pandemic.
The midline survey was administered amidst the pandemic in October 2020, shortly after
introducing the program’s prototypes in the treatment communities. The endline survey
was conducted over a year after the program concluded, in October 2022. The unexpected
emergence of the COVID-19 pandemic between the baseline and midline surveys pro-
vided a unique opportunity to analyze changes in households’ circumstances during the
pandemic and their subsequent recovery compared to the baseline.

3.2. Study Area and Sample Selection

The project unfolded across three rural districts in Cusco, specifically targeting 35
Andrean communities within this area (refer to Figure 2). This constituted the universe
from which communities were selected to either receive the treatment or function as a
control group. The decision to allocate the intervention at the community level was influ-
enced by the multifaceted nature of the project’s prototypes, encompassing initiatives at
both household and community levels. This choice also stemmed from practical consid-
erations, including feasibility, and the need to mitigate potential spillovers that could in-
troduce bias into the treatment effect estimates.
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Figure 2. Study area and location of treatment, control, and non-selected communities.

We employed a random assignment procedure to allocate treatment to ten commu-
nities and designated ten others as the comparison group (refer to Figure 2 for the distri-
bution of treatment and control communities). Randomization was performed by a mem-
ber of the research team using Stata 15.0 (StataCorp, College Station, TX, USA) to allocate
20 cluster units randomly to the two study groups (treatment and control). The study
budget allowed for data collection from 310 households, evenly distributed between treat-
ment and control communities. Within each of the selected communities, households for
the survey were also chosen through a random selection protocol. The three rounds of
data collection were conducted by an independent local firm with no affiliations to the
project. The entire process was overseen by the research team, which was comprised of
the authors of this study, ensuring rigorous supervision in the data collection process.

The sample size of 310 households was primarily determined by the program’s initial
phase, encompassing ten communities and engaging over 500 households in total. Rather
than disaggregating the sample according to the individual prototypes discussed in Table
1 above, we elected to consider the entire cohort as a single treatment group. For practical
purposes, the heterogenous distribution of participants in each prototype resulted in very
small samples for any single prototype; thus, a clustered approach was more suitable.
More importantly, though, the project’s logic assumes that the prototypes are part of a
portfolio of complementary initiatives that collectively build an enabling ecosystem for
entrepreneurship and job creation. While the individual prototypes are a core focus of
programming, the actual model operates on the clustered or aggregated approach. As
such, we focused our analytical effort on examining the entire sample as a single treat-
ment.

Despite the small size of our sample (i.e., 310 households), our study’s statistical
power is capable of detecting important changes induced by the program for several rea-
sons. Firstly, the data exhibits high quality and consistency, marked by a significant
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autocorrelation in outcomes over time. For instance, our primary outcome of interest,
gross income per capita, exhibited a correlation of nearly 0.6 between the baseline and
midline. Secondly, the data reveal a low level of intra-cluster correlation, with the intra-
community correlation in income per capita reaching 0.12 within our sample. Thirdly, the
sample is distributed across 20 communities, averaging 15 households per community.
This distribution enhances the statistical power compared to having fewer clusters with a
larger number of observations per cluster. Considering these factors, our sample is adept
at detecting substantial impacts in the case under study. Assuming a 95% confidence level
and 80% power and considering 20 clusters with 15 observations per cluster, the minimum
size effect our study can detect is approximately 40%. This means that any observed im-
pact exceeding this threshold can be reliably distinguished using our sample and current
approach.

3.3. Estimation Method

In the presence of baseline and multiple post-intervention surveys, the treatment ef-
fect of a binary intervention can be estimated via the following difference-in-difference
(DiD) specification:

T

Yii=a+ ¢G; + Ot + BTREAT; ; + &;¢ (1)

t=1
here, Y;, is the outcome of interest for unit i in survey round t, where t =1 corre-
sponds to the baseline, and t = 2, ...,T represents follow-up periods. a is a constant pa-
rameter, G; denotes the treatment group (0 = control, 1 = treated), §, are time dummies,
and ¢;, is the error term. TREAT;, takes the value one if unit i received treatment by
round t (ie, for t = 2,3,...,T), and zero otherwise. The Average Treatment Effect (ATE)
is captured by f, as it reflects the difference in outcome mean change between the treat-
ment and control groups relative to baseline. Meanwhile, « is the baseline outcome mean
of the control group, ¢ indicates the baseline mean difference between the groups, and
8, captures the mean for the control group in each time period.

The DiD approach offers greater precision and statistical power compared to the
post-intervention estimator by correcting for baseline imbalances in the outcome between
the treatment and control groups. This design is especially well-suited for studies with
small sample sizes and highly autocorrelated outcomes [38], where baseline adjustment
can improve measurement and increase power.

Given the collection of three rounds of data (baseline, midline, and endline) and the
administration of the treatment following baseline, we can adapt Equation (1) to capture
the impacts of the program between surveys, as follows:

Yi,t =q; + (PG{ + 6midline + 6endine + ﬁlTREATi,midline + ﬁZTREATi,endline + gi.t (2)

where Spmigiine and Sengiine denote time dummies for midline and endline surveys, re-
spectively, with 8pgseiine serving as the omitted category. TREAT; miqune takes a value of
one for midline and endline, and zero for baseline, while TREAT; o q1in. takes a value of
one for endline and zero for baseline and midline. Within this framework, f; captures
the intervention’s effect between the baseline and midline surveys, and 5, captures the
effect between the midline and endline. The cumulative effect between the baseline and
endline surveys is represented by the sum of both effects, f; + 5.

Given that the community served as the unit of randomization for the intervention,
we employed both robust and cluster-robust standard errors to assess inference. While
cluster-robust standard errors account for heteroskedasticity and within-cluster error cor-
relation, their performance is less reliable with a small number of clusters (below 30-50)
due to asymptotic properties. In light of our study’s data collection across 20 communities
(clusters), we addressed this limitation by employing the Wild Cluster Bootstrap-t proce-
dure. This method is recognized for providing asymptotic refinement and maintains ef-
fectiveness even with as few as six clusters [39]. Consequently, we assessed the
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significance of our findings by presenting both robust (Huber-White) and Wild Cluster
Bootstrap-t p-values.

Additional approaches for estimating treatment effects in the presence of baseline
and multiple post-intervention surveys include the Analysis of Covariance (ANCOVA),
Covariate Adjustment, and the two-way ANCOVA [38,40-43]. ANCOVA can increase sta-
tistical power when outcomes are weakly autocorrelated or when dealing with changes in
measurement between the baseline and follow-up, conditions that do not apply to our
study. ANCOVA assumes equal baseline values for treatment and control groups, essen-
tially corresponding to estimating Equation (2) with the assumption that ¢ = 0 (meaning
the exclusion of the treatment group dummy G;). Covariate adjustment involves control-
ling for baseline variables as additional regressors in Equation (2). This adjustment is par-
ticularly valuable when baseline covariates strongly predict the outcome [43]. Finally,
two-way ANCOVA is akin to ANCOVA but introduces treatment x covariate interactions
as supplementary regressors. While our primary method for estimating treatment effects
is the DiD specification, we also examine the robustness of our findings across these three
additional methods.

3.4. Data Collection and Baseline Balance

Data collection was performed in October, considering the agricultural calendar. This
is the time when the campaign has just ended, so it is more likely that farmers remember
precise details about their production, costs, and earnings. In the baseline survey, we col-
lected data from 310 households, 156 of which were from treated communities and 154
controls. Due to attrition occurring exclusively in the control group, the sample size
dropped to 308 and 301 in midline and endline, respectively. Attrition was primarily due
to households moving out of the community, though overall attrition rates were low and
did not significantly impact the statistical power of the sample.

Table 2 shows that treatment and control groups exhibit balance in terms of pre-treat-
ment community-level and household-level characteristics. For the community-level fig-
ures (Panel A), we employed data from the most recent national census (2017) and found
no statistical difference in key variables related to household characteristics and housing
conditions. For household-level comparisons (Panel B), we used data from our baseline
survey. We found a balance between the treatment and control groups concerning house-
hold characteristics (household size, education, and gender of the household head), in-
come, ownership of assets (farm), and internet access. However, some minor differences
were observed in housing conditions, particularly in aspects such as the type of water
connection and the ownership of mobile phones and livestock barns. These imbalances,
however, are modest and do not impact our findings, as demonstrated by the robustness
of our findings in adjusting for these confounding factors (see Table A2 for results using
DiD and Covariate Adjustment).

Table 2. Balance between treatment and control groups.

Treated Controls Difference
Panel A: 2017 National Census (community-level)

Number of Communities in the study area 10 10 0
Number of Communities in Andahuaylillas District 3 3 0
Number of Communities in Ccatca District 2 2 0
Number of Communities in Ocongate District 5 5 0
Total households 1369 1006 356
Total population 4874 3559 1315
Elevation (meters above the sea level) 3762 3815 -53
Household head speaks a native language 0.97 0.98 -0.01
Household head completed high school 0.18 0.15 0.03

Flooring is not mud of earth 0.07 0.05 -0.02
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Water connection in the house 0.68 0.64 0.04
Water drain connection in the house 0.11 0.13 -0.01
Source of energy is electricity 0.76 0.77 -0.01
Energy used for cooking is electricity, charcoal, or gas  0.55 0.55 -0.01

Panel B: Baseline survey (household-level)

Water connection in the house 0.61 0.51 0.11*
Household size 4.8 45 0.2
Gender of household head is female 0.10 0.09 -0.01
Household head age 45.0 42.8 2.3
Household head years of education 51 5.3 -0.1
Household total income (PEN) 8456 9009 =550
Owns a mobile phone 0.91 0.83 0.08 *
With internet in the house 0.31 0.27 0.05
Owns a farm 0.96 0.96 0.00
Owns a livestock barn 0.32 0.22 0.11**
Cash transfer recipient in the household 0.67 0.56 0.10 *

Notes. t-tests on the equality of means significance levels: ** p <0.05, * p <0.1.

3.5. Survey and Variables

The questionnaire included inquiries about household and members’ characteristics,
sources of income (including agricultural and livestock activities, entrepreneurs, and
wage labor), migration perspectives, employability, women’s empowerment, and welfare,
among others. The use of objective indicators, such as income and its distribution by
source, and subjective indicators, such as perceptions about empowerment, welfare, and
migration, was key to achieving a precise and complete image of the household’s initial
situation and how it changed over time.

Our main outcome variables are related to income and its distribution among
sources. Specifically, we calculated annual gross and net income, both total and per capita.
We considered four major income sources: wage employee, self-employment, livestock,
and agricultural. We also employed other outcome variables related to food security, mi-
gration, and employability. For further details on the outcome variables and other control
variables, along with their descriptive statistics, please refer to Table Al in Appendix A.

4. Results

We present the results in three sections. First, we discuss the program’s effect on in-
come, assessing both its magnitude and statistical significance between surveys. We also
discuss the robustness of the findings across different estimation methods and income
outcomes. Then, we examine the effects across various income sources, shedding light on
the mechanisms influencing the observed economic impacts. Finally, we investigate ef-
fects on other dimensions, exploring households’ perceptions of well-being and future
expectations.

4.1. The Program’s Average Effect on Income

We start by examining the Average Treatment Effect (ATE) of the program on income
per capita, which serves as our primary economic outcome variable. Panel A in Table 3
provides an overview of the mean values of the outcome at baseline, midline, and endline
surveys for both the treatment and comparison groups. The two groups exhibited compa-
rable mean income values at baseline, averaging 2000 Peruvian Nuevo Sol (PEN)—
roughly equivalent to 600 USD in July 2019 —for the period spanning August 2018 to July
2019. The difference between the means of the treatment and control groups was a negli-
gible 68 PEN. This indicates that both groups shared a comparable economic situation
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before the intervention took place (late 2019/early 2020), confirming the appropriateness
of the control group as a reliable benchmark.

Table 3. Average Treatment Effect on Income per Capita.

Panel A: Average Gross Income per Capita (PEN)

Baseline Midline Endline
Control 2013.7 2441.2 3159.3
Treatment 1946.0 2184.6 4017.6
Difference -67.7 -256.6 858.3
Panel B: Average Treatment Effect
Between Between Between
Baseline and Midline and  Baseline and
Midline Endline Endline
Absolute effect (PEN) -188.921 1114.89 925.973
robust p-value [0.641] [0.023] ** [0.059] *
wild cluster p-value [0.457] [0.027] ** [0.164]
Standardized effect (std. dev) = -0.079 0.466 0.387
Standardized effect (mean) ® -0.094 0.554 0.460

Notes. N =903 and r-squared = 0.064. ** p < 0.05, * p < 0.1. 2 The outcome was normalized for each
round and group, such that the mean and standard deviation of the control group in the baseline
are zero and one, respectively (i.e., we subtract the mean of the control group in the baseline and
divide by the standard deviations). This measure is known as the coefficient of variation. ®Similarly,
the outcome was normalized by subtracting and then dividing the outcome by the mean of the con-
trol group in the baseline. This measure captures the size of the effect as a proportion of the control
group mean in the baseline.

In the subsequent year (August 2019 to July 2020), average income experienced a
moderate increase for both the treatment (+239 PEN) and control (+428 PEN) groups rela-
tive to baseline. However, the control group exhibited a slightly higher growth, with a
21% increase compared to the treated group’s 12%. As a result, the gap between the means
of the two groups expanded to 257 PEN in favor of the control at midline. Despite the
treatment group undergoing intervention during this period, the anticipated tangible im-
pacts of the program were not expected to materialize immediately, considering the recent
implementation and the requisite time for their effects to become discernible. Indeed, the
comparatively less favorable income growth observed among treated households might
reflect the adjustment period associated with the adoption of the new economic initiatives
(prototypes) facilitated by the program. Simultaneously, these income patterns may also
reflect the differentiated impact of the economic and sanitary crisis triggered by COVID-
19 in March 2020, potentially affecting treated households to a greater extent due to the
market-oriented nature of the program’s prototypes. In any case, while the pandemic may
have contributed to a potential slowdown in local economies, the positive income growth
observed among treated and control households at midline suggests that this phenome-
non did not dramatically reduce incomes, at least in the very short term. These findings
align with recent literature documenting that rural areas in Peru were less adversely af-
fected by the pandemic compared to densely populated urban areas [44]. This is corrobo-
rated by the official poverty figures reported by the National Institute of Statistics and
Information of Peru (INEI), indicating a more pronounced surge in urban poverty post-
COVID compared to its rural counterpart (Urban poverty increased by 11.5 percentage
points between 2019 and 2022 (from 14.5% to 26%), while rural poverty increased by 4.9%
(from 40.8% to 45.7%)).

Two years later, spanning from August 2021 to July 2022, average income per capita
sharply increased among treated households, revealing an impressive rise of 1833 PEN
and marking an 84% growth between the midline and endline. In contrast, the control
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group witnessed a positive but notably less pronounced increase in mean income during
this period, amounting to 718 PEN and representing a 29% growth. Consequently, the
difference between the means of the two groups reversed, favoring the treated group by
858 PEN at endline. Overall, mean income increased by 57% in the control group and more
than doubled in the treatment group (106%) between the periods before (baseline) and
after (endline) the intervention.

Panel B of Table 3 reports the Average Treatment Effect of the program, captured by
the difference in outcome mean change between the treatment and control groups across
periods. A small and non-significant negative effect of —189 PEN is observed in the midline
relative to baseline. But then, between the midline and endline, we find a large and robust
impact that amounts to 1115 PEN. This effect is significant at a 95% confidence level, con-
sidering both robust and wild cluster standard errors. The magnitude of the impact is
substantial, equivalent to a 0.47 standard deviation or a 55% mean increase compared to
the control group’s baseline income. As a result, over the period spanning baseline (pre-
intervention) to endline (at least one year post-intervention), the average effect of the pro-
gram on income per capita reached 926 PEN or 0.39 standard deviation. While this overall
impact remains significant with robust standard errors, it becomes non-significant under
wild cluster standard errors, likely attributed to the sample’s limited statistical power.

These findings demonstrate robustness to alternative estimation methods and con-
sistency across various income measures. In Table A2 in Appendix A, we present results
from alternative estimation models, including ANCOVA, two-way ANCOVA, and Co-
variates Adjustment. The results remain comparable regardless of the chosen method and
barely change when controlled by baseline characteristics (see the notes in Table A2 for
further details on the covariates adjustment procedure). The findings also withstand scru-
tiny when subjected to alternative definitions of the income measure. Table A3 in Appen-
dix A details the program’s average effect considering both gross and net income, as well
as total and per capita values. In all cases, the impact of the program is large and signifi-
cant between the midline and endline and slightly weaker between the baseline and end-
line. The model with the better fit, captured by the higher r-squared, is the one that em-
ploys gross income per capita, our chosen primary outcome measure.

4.2. Induced Changes in Income-Generating Activities

The previous section documented a substantial impact of the program on partici-
pants’ household income. In this section, we explore the potential driver of this outcome
by disaggregating the impacts across different income sources. Specifically, we looked at
the program’s income impacts on agricultural and livestock activities, self-employment,
and wage employment. This examination seeks to unravel the induced changes made by
the program on different income-generating activities. The results are presented in Table
4.

Table 4. Average Treatment Effect across Income Sources.

(€)) (2) (3) @

Agriculture Livestock Self-Employment Wage Employment
Dependent variable: Household’s annual net income by source (PEN)

ATE (between baseline and midline) 104.028 -782.307 402.802 96.782

robust p-value [0.466] [0.129] [0.706] [0.913]

wild cluster p-value [0.509] [0.054] * [0.591] [0.868]

ATE (between midline and endline) -310.157 -549.853 2346.51 1786.61
robust p-value [0.052] * [0.368] [0.040] * [0.072] *

wild cluster p-value [0.097] * [0.218] [0.058] ** [0.167]
ATE (between baseline and endline) -206.129 -1332.160 2749.307 1883.388
robust p-value [0.229] [0.027] ** [0.034] ** [0.044] **

wild cluster p-value [0.192] [0.007] *** [0.097] * [0.146]
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Observations 903 903 903 903

Households 301 301 301 301
R-squared 0.024 0.010 0.018 0.020
Treatment mean in baseline -200.0 1788.0 2350.4 2508.1
Control mean in baseline -269.3 1006.9 2811.4 3960.4

Notes: *** p <0.01, ** p <0.05, * p <0.1.

The results highlight divergent impacts of the program on different income sources.
The program significantly boosted income from self-employment ventures and wage em-
ployment within treated households, whereas earnings from farm and livestock activities
experienced a modest decline. This suggests a restructuring in the income-generating ac-
tivities of participating households, signaling a transition in the household income matrix
towards more profitable and value-added sources. This includes engagements in busi-
nesses and wage work associated with processed or specialized agricultural and non-ag-
ricultural products while distancing from primary activities such as agriculture or live-
stock farming.

The income gains stemming from self-employment activities and wage labor out-
weigh the losses incurred from reduced agricultural and livestock earnings. To illustrate,
comparing the baseline to endline, treated households witnessed a decrease in agriculture
and livestock income by 206 PEN and 1332 PEN, respectively, in contrast to control house-
holds. The combined loss amounted to 1538 PEN. Conversely, self-employment income
saw an increase of 2749 PEN, and wage income rose by 1883 PEN, resulting in a total gain
of 4632 PEN. Consequently, the net income from these activities exhibited an overall gain
of 3094 PEN among treated households.

4.3. Impact on Food Security and Opportunities within the Community

The program induced shifts in the livelihood strategies of participating households,
leading to increased incomes. Nevertheless, a lingering question persists: Do these new
strategies, which are less centered on primary agriculture, have any adverse effects on
households’” food security? Another pertinent inquiry involves exploring whether these
emerging economic initiatives have energized the community’s economic landscape and
reduced out-migration patterns within the community. In this section, we delve into these
considerations by examining the program’s impact on food security and assessing per-
ceptions regarding both local and external opportunities within the community.

In the first column of Table 5, we assess the program’s impact on food security by
querying each household about their food security status. We categorized those respond-
ing with either “always eat the food they want and in sufficient quantity” or “always eat
enough food but not always the food they want to eat” as food secure. Conversely, those
reporting “sometimes or often do not eat enough food” were classified as food insecure.
The results indicate a substantial and positive impact of the program on food security.
Between the baseline and endline, the percentage of treated households reporting food
security increased by nearly 28% compared to control households. While this impact was
more pronounced between the baseline and midline, it persisted even after the program
concluded. These findings suggest that the program’s positive effect on income translated
into an improved food situation, notwithstanding the observed reduction in primary food
production.



Sustainability 2024, 16, 5664 14 of 21
Table 5. Average Treatment Effects on Other Outcomes.
1) (2) (3) 4)
Considers That There Want Children Participant
Reported Food Are Good Job to Migrate Out Migration
Security Status Opportunities in the of the Probability (as
Community Community Proportion)
Dependent variable: Indicated in column heading
ATE (between baseline and midline) 0.233 0.054 -0.104 -0.057
robust p-value [0.002] *** [0.420] [0.086] * [0.196]
wild cluster p-value [0.003] *** [0.438] [0.257] [0.046] **
ATE (between midline and endline) 0.044 0.083 0.051 -0.015
robust p-value [0.529] [0.236] [0.411] [0.769]
wild cluster p-value [0.625] [0.133] [0.429] [0.787]
ATE (between baseline and endline) 0.277 0.137 -0.053 -0.072
robust p-value [0.000] *** [0.050] ** [0.409] [0.121]
wild cluster p-value [0.000] *** [0.054] * [0.484] [0.297]
Observations 903 902 898 903
Households 301 301 299 301
R-squared 0.071 0.016 0.007 0.030
Treatment mean in baseline 0.428 0.207 0.834 19.641
Control mean in baseline 0.654 0.205 0.801 24.487

Notes: ** p <0.01, ** p <0.05, * p <0.1.

We also explore the program’s influence on community members’ perceptions of
both internal and external opportunities. To address the former, we inquired households
about their perceived economic prospects within the community. Simultaneously, we as-
sessed the program’s impact on households’ migration plans to explore the latter aspect.
The findings unveil a positive effect of the program on households’ perception of eco-
nomic opportunities within the community. Between the baseline and endline, treated
households exhibited a notable 14% increase in this positive perception compared to the
control group. However, the results also indicate that the program did not significantly
alter households” migration expectations, with observed impacts not deviating statisti-
cally from zero. Although a slight but significant reduction in migration likelihood was
noted between the baseline and midline, this effect dissipated after the project’s conclu-
sion. The program’s limited impact on migration expectations could potentially be at-
tributed to the proximity of the communities to the city of Cusco and mining opportunities
in nearby localities.

5. Discussion

Returning to the question posed at the outset of how effective social innovation ap-
proaches are in advancing rural development in contexts exposed to exogenous shocks,
the results presented above provide compelling evidence that in the context of entrepre-
neurship programming in the Quispicanchi department of Peru, households and commu-
nities who participated in the Work4Progress program prior to, during, and following the
COVID-19 pandemic were more economically successful than control counterparts. More-
over, the program appears to have imparted social and well-being dividends to partici-
pating communities in the form of better satisfaction with levels of food security and im-
proved perceived economic opportunities within the community. The research design and
estimation techniques presented above are robust against a variety of estimation tech-
niques (see Appendix A), lending confidence to the reported results and suggesting that
participation in this social innovation program was causally linked to better social and
economic outcomes for treatment households.
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In terms of the specific impacts reported above, it appears that households partici-
pating in the social innovation program initially fared more poorly than their control
counterparts between the baseline and midline but then experienced exponential growth
in per capita income compared to the control group (Table 3). This could be due to a vari-
ety of factors. For example, the program logic (Figure 1) involves a long participatory en-
gagement and co-creation design phase in which participants and supporting organiza-
tions tailor prototype ideas to the local context. In so doing, the prototype initiatives ex-
perience a necessary lag between ideation and becoming income-generating activities. It
may be the case that once this tailored approach is implemented, it is readily poised to
scale quickly. Of course, alternative factors may be at play, including the onset of or ad-
verse impacts encountered during the COVID-19 pandemic. Exploration of such drivers
was outside the scope of this study, but future work could examine the effect of such driv-
ers in more detail.

Importantly, the results presented above demonstrate that the gains generated from
economic initiatives generated through a social innovation approach are not uniform.
When comparing agricultural and livestock initiatives with waged earning and self-em-
ployment (Table 4), the agrarian activities saw consistent declines in net income across the
three observation periods, while non-agrarian activities experienced increased profitabil-
ity. However, as we discussed earlier, the social innovation approach led to a restructuring
of the portfolio of household income and livelihood activities for agrarian and agrarian-
linked households that yielded net economic gains across the project cycle. This suggests
that the treatment households substituted less profitable activities for new income-gener-
ating activities. What is clear from the results we provide is that households engaged in
certain value chains and sectors that were tapped into by the social innovation program
experienced increased profitability compared to non-participating counterparts. Whether
and how the specific nuance of the social innovation approach of the Work4Progress pro-
gram enabled those participating households to identify new markets and new value
chain linkages could be further explored in qualitative studies of the program but is out-
side the scope of this research. Additionally, the study is further limited in that the efficacy
of the Work4Progress methodology, as compared to other social innovation programs, fell
outside the scope of this research but could be explored in future studies. As noted above,
social innovation programs are inherently idiosyncratic, which presents challenges for di-
rect comparison across programs. The systemic nature of the program at the center of our
study further exacerbates that challenge [29], as there are no direct peers that provide di-
rect corollaries for comparison.

The results presented above suggest that households that participated in the social
innovation program were able to weather certain economic and social impacts of the pan-
demic more effectively than non-participating households. This is evidenced by the
changes in per capita income between the midline and endline assessment and, to a
slightly lesser extent, between the baseline and endline assessment. In evaluating any de-
velopment intervention or program, a key issue is the sustainability of the reported results
over time. In our study, we observed the reported results over two time periods, both
occurring during or directly following the initial implementation of the program. Other
studies have highlighted that the benefit of development interventions often experiences
steep declines following the close of the program or a change in the focus of the support-
ing organizations. Our current study is unfortunately limited in its ability to speak empir-
ically to the long-term viability of the program in question, as we did not collect data at
later time periods, nor did we design the study to simulate and forecast future effects. Our
study was further limited in its application of predominantly economic indicators to
measure program success, whereas other studies rightly recognize that the economic im-
pact of social innovation tells only one part of a more complex story of impact [28]. How-
ever, our study was designed to measure the impact of a program that is systemic in na-
ture, focusing on building function diversity into the ecosystem for entrepreneurship such
that program success is self-reinforcing whether any single prototype succeeds or fails.
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Further, the program is designed to enable participating actors and organizations to iden-
tify and capitalize on emerging dynamics in that ecosystem to better reinforce existing
value chain linkages and create new ones. The results we observed in this study suggest
that, at least initially, the program is seeing success in creating reinforcing and comple-
mentary prototypes that yield value for participating households. Moreover, the results
we observed suggest that actors in the ecosystem were better able to adapt to the exoge-
nous shocks brought by the pandemic. While not definitive, this suggests that there is
some basis to assume the underlying logic of the program enables actors to adapt to
emerging dynamics in a manner suggested by the program’s theory of change. In this
sense, the sustainability and viability of the program will depend on the participant’s abil-
ity to interact and create reinforcing feedback processes in the ecosystem rather than de-
pending on the funding and implementing organizations to serve that function.

This study makes a compelling case that, at least in the target geography and time
frame used for the present study, once the collaboratively designed income-generating
initiatives became viable, household economic performance and social dividends began
to accrue quickly and were set up to benefit on longer time scales compared to non-par-
ticipating households. In so doing, the study makes a valuable contribution to the aca-
demic literature on social innovation by robustly demonstrating the impact of such pro-
grams in rural contexts that are exposed to exogenous shocks. In addition, our study
makes important advances in designing experimental techniques to advance the academic
study of social innovation programming. The highly participatory nature of social inno-
vation programming leads to idiosyncratic and heterogenous entrepreneurship program-
ming, as depicted in the variety of prototype initiatives included in the Work4Progress
program (Table 1). This presents challenges in terms of precisely measuring the impact of
such programs, as the sample sizes for any specific prototype tend to be small, and isolat-
ing the impact of a program in households with diversified income streams can be chal-
lenging. In addition to the academic contributions described above, our study makes a
practical contribution to the field of social innovation by demonstrating robust analytical
techniques to enhance monitoring and evaluation and impact evaluation of similar pro-
grams. Other studies have highlighted the mechanisms through which social innovation
programs’ focus on the complex interactions among networked entrepreneurs and actors
can build resilience into development programs and systems [45]. They argue that rather
than focusing on single interventions, a systemic approach is better positioned to advance
the social impact of programming [46]. The results of our study, while limited in time and
types of indicators included, suggest that rural development programs that take a sys-
temic approach can enhance local communities and households to recover from exoge-
nous shocks and may be able to enhance the enabling ecosystem for innovation and en-
trepreneurship.

6. Conclusions

The research we present demonstrates that social innovation programming can have
a positive impact in rural geographies during times of exogenous shocks. Despite such
impact, the challenges of rural employment, livelihood security, and food security remain
persistent in the geography we investigated, suggesting that social innovation itself is no
panacea for the challenges that rural populations face. However, in an era in which climate
change and ecosystem degradation threaten the viability of rural livelihoods around the
world, the results reported here offer hope that supporting rural communities to identify
new market opportunities and new avenues for value chain linkage creation can provide
needed resilience in the face of exogenous shocks. In the results presented above, it was
the more innovative lines of income generation that proved better positioned to weather
the COVID-19 pandemic compared to agrarian value chains and compared to non-partic-
ipating households, suggesting that there is something important that the social innova-
tion approach was able to leverage to support the target communities during this period.
Future research that investigates the efficacy of different models of social innovation



Sustainability 2024, 16, 5664

17 of 21

would make valuable contributions to knowledge on rural livelihood development. Ad-
ditionally, future research that investigates demographic, ethnic, and socioeconomic dis-
parities in social innovation programming would make valuable contributions in visual-
izing structural inequalities that may persist for rural populations and specific sectors of
a society. These remain crucial questions that impact the effectiveness of rural livelihood
support programs. However, the results presented above offer hope that by working with
rural households to identify common challenges, unlock creative potential, and provide
support as they design and invest in new livelihood strategies, we can unleash collective
and collaborative action to confront new and ever-emerging challenges.
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Appendix A

The following three tables provide additional analytical materials to support the
analysis provided in the main body of the paper. Table A1 provides descriptive statistics
of the sample that underlie the difference in differences estimation models we present in
the paper. Table A2 provides results of alternative estimation models for comparison
against the models presented in the paper. Finally, Table A3 provides results from multi-
ple response variables that measure household economic performance.

Table A1l. Descriptive Statistics.

Variables Baseline
Control  Treated Diff. Base-Line Mid-Line End-Line
Income
Annual gross income per capita 1946.0 2013.7 -67.7 1981.1 23175 3572.8
Annual gross income 8456.0 9008.8 -552.8 87425  9477.6  14,097.6

Annual net income per capita 1549.0 1721.8 -172.8 1638.6 1964.6 2635.4
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Net annual income 6515.8 7559.9 -1044.2 70569 80775  10,082.3
Income Sources
Agricultural annual net income -200.0 -269.3 69.4 -235.9  -128.2 -455.5
Livestock annual net income 1788.0 1006.9 781.1* 1383.2 1655.7 1931.1
Self-employment annual net income 2350.4 2811.4 -461.0 2589.3  2388.0 3959.7
Wage employee annual net income 2508.1 3960.4 -1452.4*  3260.8  4134.7 4643.4
Other Outcomes
Food security (dummy) 0.428 0.654 -0.226 *** 0.545 0.734 0.787
Want children to migrate out of the 0.834 0.801 0.033 0817 0857 0807
community (dummy)
Considers that there are good job 0.207 0.205 0.002 0206 0213 0273
opportunities in the community
Migration probability (selected participant) 19.641 24.487 -4.846 22153  26.066 23.425
Type of participant
Adult women (dummy) 0.552 0.513 0.040 0.532 0.532 0.532
Youth (dummy) 0.280 0.372 -0.092 0.328 0.328 0.328
Adult men (dummy) 0.168 0.115 0.052 0.140 0.140 0.140
Covariates adjustment
Water connection in the house (dummy) 0.614 0.506 0.107 0.558 0.558 0.558
Adequate floor in the house (dummy) 0.207 0.090 0.117 ** 0.146 0.146 0.146
JUNTOS cash transfer recipient in the 0.669 0.564 0.105 0615  0.615 0.615
household (dummy)
Has livestock barn (dummy) 0.324 0.218 0.106 0.269 0.269 0.269

Notes. *** p <0.01, ** p <0.05, and * p < 0.1 indicate significance levels for a f-test on the equality of
means for treatment and control groups at baseline.

Table A2. Alternative Estimation Models.

(1) 2 3 @
Two-Way Covariates
ANCOVA Adjustment

Dependent variable: Household’s annual gross income per capita (PEN)

DiD ANCOVA

ATE (midline versus baseline) -188.921 —256.595 —285.877 -188.921
robust p-value [0.641] [0.370] [0.293] [0.630]
wild cluster p-value [0.457] [0.755] [0.624] [0.457]
ATE (endline versus midline) 1114.893 1114.893 1339.161 1114.893
robust p-value [0.023] ** [0.023] ** [0.006] *** [0.018] **
wild cluster p-value [0.027] ** [0.027] ** [0.038] ** [0.027] **
ATE (endline versus baseline) 925.973 858.298 1053.285 925.973
robust p-value [0.059] * [0.031] ** [0.012] ** [0.049] **
wild cluster p-value [0.164] [0.420] [0.308] [0.164]
Observations 903 903 903 903
Households 301 301 301 301
R-squared 0.064 0.376 0.378 0.131
Treatment mean in baseline 1946.008 1946.008 1946.008 1946.008
Control mean in baseline 2013.683 2013.683 2013.683 2013.683

Notes: *** p <0.01, ** p <0.05, * p < 0.1. In columns (3) and (4), we included additional regressors for
controlling for baseline imbalances. These are the following baseline dummy variables: (i) water
connection in the house, (ii) housing flooring is not earth or mud, (iii) the household is beneficiary
of JUNTOS cash transfer, and (iv) the household owns a livestock barn. Column (3) employs an
ANCOVA framework and introduces treatment x covariate interactions as supplementary regres-
sors, while column (4) follows the standard DiD framework and introduces the four baseline control
variables as additional regressors.
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Table A3. Average Treatment Effects on Different Income Outcomes.

(1) (2) (3) 4)
Gross Income per Capita Total Gross Income Net Income per  Total Net
(PEN) (PEN) Capita (PEN)  Income (PEN)
Dependent variable: Indicated in column headings
ATE (midline versus baseline) -188.921 -995.422 -31.305 -158.243
robust p-value [0.641] [0.595] [0.932] [0.915]
wild cluster p-value [0.457] [0.396] [0.917] [0.885]
ATE (endline versus midline) 1114.893 5018.534 883.636 3240.326
robust p-value [0.023] ** [0.012] ** [0.049] ** [0.045] **
wild cluster p-value [0.027] ** [0.021] ** [0.056] * [0.120]
ATE (endline versus baseline) 925.973 4023.112 852.331 3082.084
robust p-value [0.059] * [0.074] * [0.061] * [0.074] *
wild cluster p-value [0.164] [0.204] [0.149] [0.232]
Observations 903 903 903 903
Households 301 301 301 301
R-squared 0.064 0.043 0.031 0.021
Treatment mean in baseline 1946.01 8455.99 1548.99 6515.77
Control mean in baseline 2013.68 9008.82 1721.84 7559.93

Notes: ** p <0.05, * p <0.1.
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