EVALUATING FOR IMPACT:
RANDOMIZED CONTROL TRIALS OF WATERSHED PROTECTION
There are multiple ways to evaluate the impact of conservation, and Kinship Fellows explore a variety of solutions
during the Fellowship in Bellingham. The enclosed case study specifically addresses randomized control trials
(RCT) as one of the most effective — but also one of the most challenging — methods. Nigel Asquith, the Program
Director for Kinship Conservation Fellows, has written extensively on his experience with RCT and much of the
case study below has appeared in his previously published research, specifically “Large-Scale Randomized
Control Trials of Incentive-Based Conservation: What Have We Learned?” (Asquith 2020).
Effective evaluation is critical to understand if and how a conservation intervention can work. The experimental
tools for impact evaluation pioneered by Nobel laureates Abhijit Banerjee, Esther Duflo and Michael Kremer
have revolutionized the approach to alleviating global poverty: their methods now entirely dominate development
economics. Nevertheless, this experimental approach to evaluation has been slow to spread to conservation
(Ma et al., 2017).
Randomized control trials (RCTs) — the signature tool
of the experimental evaluation paradigm — are complex
to design and implement. This is especially so in
conservation, as large RCTs often require measurement
of multiple outcomes over different temporal and
spatial scales (Pynegar et al., 2019). There have thus
been few RCTs of landscape-scale conservation
programs (c.f. Chavez et al., 2017): one each in Uganda
(Jayachandran et al., 2017) and Sierra Leone (Wilebore
et al., 2018). In this Case Study we describe the results
of a series of four pioneering RCTs in Bolivia (Pynegar et
al., 2018; Wiik et al., 2019; Wiik et al., 2020).

(D’Adda, 2011; Jack & Recalde, 2014; Grillos, 2016) and
identified the program’s focus on building institutions
for sustainable commons management and behavior
change (Asquith, 2016).

Maria Teresa Vargas (Kinship Fellow 2005) spent
the last 20 years designing, replicating and then
scaling the Watershared conservation incentive
program. Watershared started small in 2003, when six
landowners in Bolivia’s Los Negros valley committed
to conserve 1000 acres of forests for a year. Now,
12,000 families in Bolivia, Ecuador, Colombia and
Peru are conserving more than a million acres of
water producing forests, in exchange for development
projects such as fruit tree seedlings, and plastic pipes
and barbed wire for improved irrigation—and cattle
management—systems.

Maria Teresa Vargas planning conservation activities with local
Chiquitano authorities. (Photo: Natura Bolivia)

Maria Teresa’s organization, Fundacion Natura Bolivia,
was at that time measuring progress using three Key
Performance Indicators (KPI): 1) the number of
hectares conserved, 2) the number of beneficiary
upstream families and 3) the proportion of program
funding that comes directly or indirectly from water
users. KPI 1 measures conservation impact, the other
two measure social impact in terms of how many
upstream families are benefitting from the alternative

By 2010, Watershared appeared to hold great potential
for replicable, scalable in-kind transfers in exchange
for conservation. Pilot research had described the basic
model (Asquith et al., 2008), identified famers’ and
community leaders’ motivations to participate

This case study explores Evaluating for Impact, one of six pillars that comprise the Kinship approach
to conservation. To learn more and read other case studies, please visit KinshipFellows.org.
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In comparison to controls, participants in Watershared
programs were more likely to perceive positive trends
over the last five years in water quantity and forest
condition, and more likely to perceive that the wider
community cared more about the forest (Wiik et al.,
2020). Moreover, in comparison to landowners who
had not participated in the program in the last five
years, Watershared participants had more positive
perceptions about the economic benefits of forests
and perceived that water quality was improving
(Grillos et al 2019).

the coliform group, was quantified using the Coliscan
Easygel method (Micrology Labs, Goshen, IN, USA).
Coliscan Easygel allows enumeration of coliforms
as after incubation E. coli colonies appear purple,
blue-purple or dark blue. Pynegar et al (2018) found
that the presence of cattle feces in water or on the
stream banks results in higher E. coli contamination at
individual sites. Moreover, with cattle removed from
upstream forests through Watershared agreements,
the probability of having E. coli in the water system
decreases 66–93% and the concentration of E. coli
decreases 3 times.

Water quality and water quantity have always been
the primary environmental outcomes of Watershared.
A hydrological modeling exercise, using data available
at the national level, found a likely link between deforestation in the Los Negros headwaters and decreased
dry-season water flows in Los Negros. It predicted
that an annual upper watershed deforestation rate
of 0.8% would decrease dry-season stream flow in
Los Negros by 75% over 10 years (Asquith et al., 2008).
Following these modelling predictions, Le Tellier et al
(2009) attempted to better quantify stream flow in
this pilot Watershared program. Stream depth and
flow were regularly measured at four points of the
main Los Negros River, and in eight of its tributaries.
Four of these tributaries were heavily forested,
while the other four had been significantly disturbed
(Le Tellier et al., 2009).

Watershared participants in southern Bolivia show the development
projects they received — plastic tubes to improve their irrigation
systems —and the conservation contracts they signed in exchange.
(Photo: Natura Bolivia)

Trying to develop a “quick and dirty” data collection
protocol unfortunately did not work though, and results
were inconclusive. Natura then decided to invest
in a more thorough assessments of water quality.
A five-year, six-paired watershed doctoral research
project supervised by Dr Conrado Tobon of the National
University of Colombia (Medellin) concluded that
conservation of a hectare of forest in the Santa Cruz
valleys can lead to a net increase of 700 cubic meters
of dry season baseflow (Y. Manco and C. Tobon,
unpublished data).

In terms of the impact of Watershared on forest
cover, it must be recognized that not all land put under
conservation agreements is in areas that are apt
for other land uses, and even if it is, some landowners
would not have converted them in the absence
of the Watershared project. Moreover, landowners
do not always fully comply with their conservation
commitments. Bottazzi et al (2018) evaluated the
additionality of Watershared by assessing what would
have happened in the absence of the project. Bottazzi
et al (2018) found that of the forest parcels that
were apt for agriculture (or cattle grazing), and the
landowner complied with the conservation agreement,
but s/he expected to convert the land at project-end,
14% would have been used for agriculture (and 30%
for cattle grazing) between 2010 and 2015 if the project
had not been undertaken. This estimate (14–30%)
of how much forest would have been degraded in
the no-project scenario (i.e., the additionality of the
program), is self-reported (Bottazzi et al 2018).

Given the complexities of quantifying trends in water
quantity, most Watershared programs have focused
on measuring water quality. Pynegar et al (2018)
undertook an evaluation to see if forest conservation
through Watershared contracts could improve water
quality. The principal parameter of water quality was
Escherichia coli colony forming unit concentration
(CFUs) in water samples. E. coli concentration, along
with that of other non-E. coli bacteria belonging to
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Left: Irrigation systems installed in exchange for forest conservation commitments
Above: Bolivia’s Parapetí River, source of water for the Guaraní Nation and the
forests of the Chaco; (Photos: Natura Bolivia)

As an alternative way to quantify impact and additionality, as part of the Randomized Control Trial described
above, Wiik et al. (2019) investigated the effectiveness
and efficacy of the program at reducing deforestation,
over 5 years, by applying generalized additive models
(GAMs) to global forest change (GFC) data. The
researchers undertook a standard ITT evaluation to
explore effectiveness at the level of randomization
regardless of uptake of Watershared agreements in
individual communities, and further quantified efficacy
by evaluating the effect of uptake on deforestation
(c.f. “as-treated” analysis). They controlled for factors
that can relate to both uptake and deforestation,
including propensity to enroll (endogeneity), and
considered the potential influence of unobserved
confounding factors. Because the program was
voluntary, and the “price” offered in this iteration
of Watershared was low, relatively small amounts of
land were put under protection overall. There was
therefore not a large difference between the % of a
community’s forests actually under conservation in the
“program-offered” treatment vs. in the “program NOToffered” treatment. While forest loss over five years
in the treated communities was less, the difference
was minimal. (Wiik et al. 2019). This small landscape
affect — which can be explained as a function of low
program uptake — contrasts with the 10–39% selfreported additionality of deforestation reductions on
individual conservation parcels (Bottazzi et al., 2018)

Replicate a proven intervention at scale
Identify and measure outcomes
Risk their reputation
Have patience
Access world-class technical research support
Promote and inculcate a tight researcher/
		 implementer collaboration
Adapt the intervention based on evaluation results

•
•
•
•
•
•

Perhaps the main reason there are so few effective
evaluations of conservation interventions is because
few conservation NGOs can comply with these criteria.
1. Replicate a proven intervention at scale.
In deciding whether to invest in an RCT, there is fine
balance between ensuring that an intervention has
been sufficiently proven to be worthwhile, but not
studied enough to know if it can work at scale. Prior to
the RCT research, Watershared pilots seemed to have
functioned successfully (Asquith et al., 2008). Critically
important for the evaluation was that Watershared
programs are small, locally managed and easily copied.
The RCTs evaluated if modular replication of these
successes could demonstrate impact at the landscape
scale. Unfortunately, the conservation sector has rarely
been able to identify scalable solutions, with most
interventions comprising one-off projects adapted
to specific local circumstances. Unless conservation
practitioners can develop replicable solutions — and
rigorously evaluate if they work beyond one location —
they will simply be unable to solve the climate crisis.

As well as learning about the scale up potential of
Watershared, the evaluation team learned that largescale RCTs are frustratingly challenging. The evaluation
experience suggested that RCTs of conservation
interventions will likely only be successful if project
implementers are willing and able to:

2. Define and measure outcomes.
Many conservation organizations monitor outputs
(e.g., park guards trained or equipped) but few effectively evaluate outcomes (e.g., additional hectares
4

effectively conserved). This is partly because the
complexities of landscape-scale conservation and
development make it difficult to attribute the impact
of a particular intervention. Natura’s RCTs included
the area of forest in conservation as an output and
measured the intervention’s impact on water quality
(Pynegar et al., 2018), deforestation rates (Wiik et al.,
2019), and participant behavior change (Bottazzi et
al., 2018; Grillos et al., 2019; Wiik et al., 2020). Without
randomized controls it would have been more difficult
for us to truly tease out and attribute impact. It is
perplexing that — unlike in the development sector —
few conservation donors require proof of impact.
Unless the conservation sector and its funders get
better at defining and measuring impact, it will be
impossible for them to claim success or improve.

papers and left the team, and a new generation of
researchers and graduate students have joined. To
maintain momentum, the team needed to continually
recycle a dozen donors, each of which risked financing
an individual investigative step, recognizing they
could not fund the entire research program.
5. Access world-class technical research support.
Field data can be collected in developing countries
inexpensively. Because the data requirements of
an RCT (Bottazzi et al. 2017) are only slightly more
complicated than those for effective before-and-after
project monitoring, project implementers naively
believed that RCTs could also be inexpensive. Natura
did not understand how expensive data analysis
and post-doctoral and graduate student time would
be, and how difficult it would be for a developing-world
NGO to justify academic support at developed-world
prices. Natura was thus required to blend funding
sources: Natura applied for project implementation
grants, while investigators applied in parallel for research funds. Only once these complementary funding
streams were synchronized were the RCTs possible.

3. Risk their reputation.
Few conservation practitioners are accustomed to
the bracing cold shower of peer review. With no robust
evaluation required by funders or partners, it rarely
occurs to conservation practitioners that interventions
might not be achieving their expected outcomes. In
contrast, an RCT mind-set encourages practitioners
to take risks, and to make the intellectual leap of
recognizing that if a project isn’t working as planned,
it can be treated as a lesson. Indeed, Natura’s first
RCT suggested that five years of Watershared had not
resulted in measurable landscape-scale impacts on
water quality and deforestation. Rather than hiding
this inconvenient truth, the research team published
it widely (Pynegar et al., 2018; Wiik et al. 2019)
and Natura redesigned the next program iteration
accordingly.

6. Promote and inculcate a tight researcher/
implementer collaboration.
Researchers were authorized to publish their results
independently with Natura having no veto power, but
in reality, the research and implementation teams were
co-dependent. The pioneering nature of conservation
RCTs, the complexities of large geographic scale and
long timelines, the unfamiliar reputational risk for
Natura and the need for synchronized implementation
and research fundraising, meant that researchers could
not completely control how the experiments would
unfold in the field nor undertake entirely independent
evaluations. This co-dependency is not what evaluation
purists would prefer, but the researchers and implementers found that a tight collaboration was critical
as they jointly wrestled with designing an effective
conservation RCT. Resolving unexpected challenges
required full trust and compromises from all team
members, which would have been impossible with a
traditional “arm’s length” evaluation.

4. Have patience.
Many conservation outcomes — including those
measured in our RCTs — take years to be manifest.
For example, even after cattle are removed from
riverine forests, coliforms in their feces can lie dormant
in stream sediment for years, to be released only
when sediment is disturbed (Pynegar et al., 2018).
Conservation project and research funding cycles are
invariably shorter than impact timelines. This creates a
challenge: how to retain investigators and funders for
long enough to design the research, collect baseline
data, implement the intervention, collect end line data
and analyze results? In Natura’s case it took almost a
decade from conceptualization to first peer-reviewed
journal article publication. The initial student collaborators are now associate professors, two doctorates
have been completed, collaborators have published

7. Adapt the intervention based on evaluation results.
There is little point undertaking an evaluation if its
results are not used to change the program. In the
first experimental iteration of Watershared, individual
landowners could decide which land parcels to enroll,
and the value of the compensations was moderate,
based solely on parcel size. As a result, uptake was
5

low, and so the intervention did not have a significant
landscape-scale impact on water quality or deforestation (Pynegar et al., 2018; Wiik et al., 2019). However,
the results were quickly analyzed, allowing Natura to
immediately adapt the program. In the next iteration,
compensation levels were increased, based on the
number of hectares conserved and population size, and
were made to communities, not individuals. Moreover,
participants were required to conserve at least 50%
of their watersheds. Coordination and trust between
researchers and implementers thus enabled programmatic adaptations long before the results
were published.

Natura’s experiences over the last 10 years suggest
that these seven characteristics of implementing
organizations are essential to undertake robust impact
evaluations of conservation interventions. Conservation,
however, is perhaps not fundamentally different from
development. These seven criteria are probably important not just for RCTs in the conservation sector, but for
all large-scale experimental evaluations. For example,
quantifying impact will always expose practitioners
to reputational risk, and the costs of expert evaluation
are high for any sophisticated data analysis. However,
what makes these characteristics uniquely important
for the conservation sector, is that few environmental
organizations yet embrace them.
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