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Technology transfer for adaptation
Bonizella Biagini1, Laura Kuhl2*, Kelly Sims Gallagher2 and Claudia Ortiz3
Technology alone will not be able to solve adaptation challenges, but it is likely to play an important role. As a result of the
role of technology in adaptation and the importance of international collaboration for climate change, technology transfer
for adaptation is a critical but understudied issue. Through an analysis of Global Environment Facility-managed adaptation
projects, we find there is significantly more technology transfer occurring in adaptation projects than might be expected
given the pessimistic rhetoric surrounding technology transfer for adaptation. Most projects focused on demonstration and
early deployment/niche formation for existing technologies rather than earlier stages of innovation, which is understandable
considering the pilot nature of the projects. Key challenges for the transfer process, including technology selection and
appropriateness under climate change, markets and access to technology, and diffusion strategies are discussed in more detail.

T

echnologies that can reduce vulnerability to climate change
and increase adaptive capacity, exist and are being developed
throughout the world1–5 . Technology transfer can link existing
‘knowledge to need’ and can be defined as the movement
of know-how, tacit knowledge, or physical technology from
one organizational setting to another6–8 . The defining aspect of
technology transfer is the introduction of a new process or approach
in a new socio-political context. The technology does not need to
be new to the world; the novelty to adopters is the critical aspect6,9 .
Technology can be understood as both ‘hardware’ and ‘software’,
that is, the embodied tangible technology as well as tacit knowledge
about how to acquire, modify, produce, use and eventually improve
on previous technology6–9 .
Although technology transfer for adaptation has gained
prominence in the international climate agenda and several
reports, including an Intergovernmental Panel on Climate Change
Special Report on Technology Transfer, identify and analyse
adaptation technologies for different sectors, no systematic analysis
of technology transfer in adaptation projects has been conducted
so far3,5,10 . This paper addresses two research questions: How has
technology transfer occurred in adaptation projects so far? What
are necessary conditions for technology transfer for adaptation? We
examine technology transfer for adaptation by analysing projects
funded by the Global Environment Facility (GEF), of which two of
us, B.B. and C.O., were until recently employees (see Competing
financial interests statement). We then use a case study approach
to examine technology transfer processes in adaptation projects in
Ethiopia, Colombia and Peru.
Evaluating the success of technology transfer ultimately requires
looking at the long-term impacts on adaptation, as well as the
impacts on the larger systems in which technologies are embedded
including markets, political systems, users, and resources8 . In
the cases analysed here, most transfers are too recent for such
comprehensive analyses. Instead, an intermediate measure of
successful technology transfer, namely technology adoption, is the
main measure used and provides a useful indication of potential for
broader success.
Many factors influence the adoption process, including the
characteristics of the technology, characteristics of intended users,

the socio-technical system in which the technology is embedded,
and the design of transfer mechanisms9,11–16 . Unlike models in which
technologies are viewed as more or less ‘fixed’ by the demonstration
phase (that is, refs 4,17), incremental but important innovations
also occur at later stages owing to feedback processes18,19 . We
present a theoretical model that incorporates factors associated
with technology adoption and the stages of innovation in Fig. 1.
This model provides a framework for analysing which types of
technology are being transferred for adaptation and where these
transfers fit into the innovation process.

Results and discussion
Project proposals. Most projects reviewed (74%) referenced
technologies or technological practices, suggesting that technology
transfer is an important component of adaptation projects, but only
11 proposals (17%) explicitly use the term ‘technology transfer.’
Historically the term ‘technology transfer’ has been interpreted
narrowly (focusing on ‘hard’ technologies and north–south
transfers), which may explain this discrepancy5,20–22 . Only 11% of
projects approved between 2006 and 2010 explicitly referenced
technology transfer, compared with 32% from 2011 onwards.
This trend suggests that learning is occurring over time and the
increasing prominence of technology transfer in the international
climate regime is leading to greater awareness of technology
transfer. For the 15 projects that did not contain references to any
technology, most focused on either policy or ecosystem-based
approaches to adaptation. This outcome suggests that either
technology plays a lesser role or it is more difficult to conceptualize
the role of technology in such projects. See Table 1 for a summary
of the projects’ geographic distribution, funding sources, and
implementing agencies. Further information can be found in the
Supplementary Methods.
The types of technology transferred in projects varied. Some
projects included ‘hard’ technologies such as geo-textiles for
reef rehabilitation (India), irrigation technologies (Jordan), water
harvesting technologies (Mongolia), and glacial monitoring systems
(Bhutan, Ecuador, Peru, Colombia). More projects focused on
knowledge transfer and capacity-building, such as introduction of
agroforestry techniques (Haiti), climate models (Egypt), training
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Figure 1 | This model of technology transfer and adoption recognizes that many factors are important for technology selection, transfer and, ultimately,
adoption of new technologies by users. The factors included here have been identified, on the basis of the literature, as the most critical for the climate
adaptation context, although additional factors may also be influential. This model recognizes that technology transfer and innovation are inherently linked
and occur simultaneously, with innovation occurring throughout the transfer process, and feedback loops among all factors. The model is also neutral
regarding the source of innovations, both in terms of geographic origin and actors.

Table 1 | Projects in the Global Environment Facility adaptation funds.
Location

Fund
Implementing agency

Africa: 28
Asia: 13
Small island developing states: 10
Latin America: 7
Middle East and North Africa: 4
Europe and Central Asia: 4
Special Climate Change Fund: 31
Least Developed Country Fund: 35
UNDP: 36
World Bank: 12
UNEP: 6
IFAD: 5
FAO: 3
ADB: 2
AfDB: 2
ERBD: 1
IABD: 1
IFAF: 1

Approved projects in the Global Environment Facility adaptation funds (as of December 2011).
Note that the number of implementing agencies exceeds the total because some projects have
joint implementation.

farmers to use climate forecasts (Sudan), and demonstration tours
(Zimbabwe, Ethiopia, Zambia, Mali). This finding challenges us
to think more broadly about the types of technology needed to

adapt to climate change and recognize that adaptation may require
significant behavioural changes as well as a focus on the tacit
knowledge aspects of technology transfer5,22 .
When examining the language used in proposals relating to
different innovation tasks, most projects focused on demonstration,
early deployment and niche formation for existing technologies,
with transfers of new or emerging technologies relatively rare
(Table 2). One example of a project that did introduce an
emerging technology was in Jordan, which promoted a new
irrigation technology requiring 30% less water than traditional
techniques. The technology was initially poorly suited to the harsh
climatic conditions in Jordan and did not work as expected.
This experience suggests, consistent with the literature3,9,21,23–25 ,
that technologies must be demonstrated in new environments
and modified before widespread diffusion can be successful and
emphasizes the rationale for a strong focus on the demonstration
and early deployment processes in the funds. Although early
stages of innovation may be critical for ‘radical’ innovations,
incremental innovations in the demonstration and diffusion stages
can have at least as profound cumulative impacts on socio-technical
regime change19,26 .
Perhaps because of the localized character of agriculture and the
dominance of this sector in projects, we found that many projects
emphasized domestic diffusion of technologies rather than the
north–south transfer of technology that has traditionally been
the focus of technology transfer8,11,23,24,27,28 . In addition to the local
nature of agriculture, another factor explaining this trend may be
that these practices are already adapted to the specific physical
and cultural context9,16,29 . Concerns about cost-effectiveness
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Table 2 | Innovation tasks represented in actions proposed in project documents.
Research and
development

Technology
selection

Demonstration

Early deployment/
niche formation

Market formation

Diffusion

Unclear

Develop: 14
Design: 5
Explore: 2
Research: 1
Investigate: 1

Identify: 4
Assess: 3
Select: 2
Measure: 1
Define: 1
Prioritize: 1
Evaluate: 1

Pilot: 25
Demonstrate: 21
Introduce: 13
Test: 10
Apply: 6

Promote: 8
Access: 5
Scale-up/upscale: 5
Strengthen: 5
Acquire: 2
Deliver: 2
Expand: 1

Replicate: 10
Adopt: 8
Disseminate: 6
Diffuse: 2

Total: 23

Total: 13

Total: 75

Implement: 19
Install: 10
Establish: 8
Deploy: 7
Purchase: 5
Provide: 3
Equip: 3
Set-up: 2
Launch: 1
Produce: 1
Distribute: 1
Deliver: 1
Total: 61

Total: 28

Total: 26

Construct: 2
Integrate: 1
Overhaul: 1
Complete: 1
Repair: 1
Rehabilitate: 1
Renovate: 1
Maintain: 1
Restore: 1
Transmit: 1
Upgrade: 1
Use: 1
Total: 13

All actions related to the transfer of technology were identified in project proposal documents and coded on the basis of their relationship to tasks in the innovation cycle. Terms were associated with a
task in the innovation cycle on the basis of the literature on innovation as well as the context in which the terms were used in the proposals. Counts represent number of projects using each term.
Actions relating to ‘Demonstration’ and ‘Early deployment/niche formation’ were the most commonly used, whereas actions relating to ‘Research and development,’ ‘Market formation’ and ‘Diffusion’
were more rare. Although terms relating to ‘Technology selection’ did not appear frequently in projects, when used, they represented key components of projects. This finding is consistent with the pilot
nature of the projects and the focus in most projects on on-the-ground implementation. Several terms could not be clearly mapped to a task in the innovation process, either because the terms were
vague, ill-defined, or no context was given.

may also be a factor. Cost-effectiveness is a funding criterion
that may have the unintended consequence of biasing projects
towards diffusion of locally available, existing technologies
rather than new technologies that may be more expensive or
riskier. Taking into account the limited resources for adaptation
financing, balancing risk-taking and cost-effectiveness is a
key challenge.
Case studies. Strong evidence of technology introduction and
adoption was found in all cases. All projects were still in the
implementation stage or had just completed project activities so
it was not possible to observe long-term impacts, but there were
many indications that technology use was supporting adaptation.
In Ethiopia for example, some chronically food insecure project
beneficiaries were self-sufficient and had graduated from the
national food safety net program.
Technology selection. Technology selection is critical for adoption,
as technology characteristics must match user needs and supporting
environments9,11,12 . Identifying appropriate technologies for
adaptation has been a primary focus in the United Nations
Framework Convention on Climate Change process, and is a
crucial component of adaptation projects10 . A wide range of
technologies were employed, including high-tech equipment such
as glacial monitoring equipment, as well as biologically-based
technologies such as drought-resistant livestock varieties, each
of which presented different transfer challenges. Monitoring
and data collection technologies tended to require highly
technical knowledge to use and modify the equipment and
conduct data analysis. The equipment was highly sensitive, and
new data needed to be integrated with existing data collection
systems, which was difficult and time-consuming for local
staff. That said, not all monitoring equipment was ‘high-tech.’
The Ethiopian project experimented with farmer-driven data
collection, which required education and quality assurance
measures. Conservation technologies and techniques typically
required significant behavioural change. Biological technologies
faced challenges of ensuring quality over time (degradation of
seed/livestock quality), supply availability, and distribution issues,
as well as user acceptance.
830

The scope of the project had significant impacts on technology
selection. Consistent with resilience theory that emphasizes
redundancy as a mechanism for dealing with uncertainty,
adaptation projects incorporated many different technologies30–33 .
Although using more technologies can increase robustness, it
can also lead to fragmentation16,34,35 . The Colombian project, for
example, attempted to address multiple stresses in various sectors
and geographic regions throughout the country, and as a result,
resources were spread thinly. In contrast, the Peruvian project had
a more coherent set of activities because they were framed around a
specific adaptation challenge (glacial retreat and impacts on water
supply) and specific geographic location (two watersheds). This
project was able to narrow its scope and identify a manageable set
of technology choices.
Ensuring that technologies are appropriate for local needs is
critical to success, and projects used multiple strategies to ensure
appropriateness in their selection process9,29,36–38 . In Ethiopia, the
project team presented committees of local leaders with possible
technologies and they determined which met their villages’ needs
best. In turn, the leaders wanted to ensure that technologies met
clearly identified current farmer needs.
In the selection of technologies, adaptation projects face the
challenging task of balancing technologies that are beneficial under
current climate conditions with those that might be most adaptive
under future climate conditions. Technologies for current climate
conditions can build resilience to shocks and support adaptation,
but they often represent incremental advances, not transformational
change16,19,26,35 . Without sufficient scientific knowledge of future
conditions, technologies can be ineffective, or even harmful, if
they are not appropriate under a future climate. One example is
the promotion of vegetable crops in the Ethiopian project. They
receive a better price in the market and can help increase farmer
income (which can be used to reduce vulnerability and increase
resilience). It was unclear whether all of the crops being promoted
are drought-resistant, however. Some of the vegetable crops seemed
to have high water needs and were failing under current moderate
dry conditions (which may have been due to failure to adopt
complementary technologies).
Another question is whether the technologies chosen are optimal.
Geomembranes used for harvesting rainwater in Ethiopia helped
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farmers collect and store rainwater, thus addressing a major
constraint under climate change. They are very popular, but they
are not covered to prevent evaporation. In the already hot, dry
climate, storing water in open ponds with black geomembranes
is not an optimal design. There may be ways to modify such
technologies to ensure that they do a better job of meeting
adaptation goals.
Technology selection consists not only of identifying appropriate
technologies but also the most appropriate suppliers of such
technologies. The reputation of technology suppliers was an
important factor in technology selection. In Ethiopia, there was a
choice between two hand-pumps: one produced in India and the
other in China. The project selected the Indian model because in
the past farmers have had poor experiences with Chinese water
pumps. It was argued by project staff that the Indian pumps
were worth the additional expense because farmers could trust
them and were more likely to adopt them. In Peru and Colombia,
existing relationships with equipment suppliers were influential
because staff wanted to ensure that data could be integrated
into the existing monitoring network. Using the same company
helped streamline the repair and maintenance process, as well as
the learning curve for technicians. In Colombia, data from high
mountain hydrological monitoring stations were easily integrated
into the existing network, but new oceanographic monitoring
stations required new software that was challenging to learn,
particularly because training manuals were not available in Spanish.
Stakeholders described the process as one of ‘joint learning’ for their
institute and the supplier, which, although a positive collaboration,
required a serious time commitment, and was possible only
because of the relatively high level of absorptive capacity of the
Colombian government39–42 .
A recurring theme across projects was the challenge of adapting
technologies for remote areas, which necessitated improvisation
and absorptive capacity. In Colombia, no continuous monitoring
devices designed for an ocean environment were available at the
time. In both Colombia and Peru, monitoring equipment had to
be modified for high mountain ecosystems. Stream-monitoring
equipment is typically designed for wide, slow-moving rivers, not
the steep watersheds found in the Andes. Fog and clouds are
significant sources of precipitation in the upper Andes, but no
commercial equipment was available for ‘fog harvesting’. Keeping
glacial monitoring equipment level in the face of rapidly melting
glaciers also required modification. Adaptation practices must
constantly evolve as communities face a changing climate and
unprecedented challenges.

area, particularly given the low volumes the project needed, and
project staff had a hard time finding suppliers to complete the
bidding process.
The pilot nature of these early adaptation projects meant that
they required many small purchases. As adaptation projects may
require many technologies, procurement procedures may need
to be modified to accommodate these varying needs. When
the Ethiopian project sought to procure drought-resistant sheep
and goats, project staff needed formal bids from breeders, but
rural livestock breeders had never written a receipt, let alone
created a bid, leading to serious delays. Delays can have serious
implications for technology adoption, particularly in agricultural
projects, where seasonal timing is of critical importance. Such
procurement requirements can act as a formidable barrier to
technology transfer, favouring existing technological options over
new technologies.
A related challenge was market formation policies and value
chain promotion. Many of the technologies promoted were designed
to increase yields, but it was unclear whether local markets
could support increased yields and what might be the impact
on agricultural prices. An additional challenge was that many
of the technologies were not commercially available locally. The
widespread adoption of technologies in the Ethiopian case suggests
that there was strong demand, and because of their higher
productivity, with the right financial mechanisms, farmers could
be interested in purchasing the new technologies, but the project
had not developed these mechanisms. A focus on both supply and
demand is needed to ensure the sustainability of technologies in
the long-term12,37,43 .

Market factors. Once technologies were selected, projects
faced several market challenges in the promotion and diffusion
of technologies. In the Ethiopian and Colombian projects,
procurement procedures were viewed as major barriers, limiting
the pace of project implementation, causing serious delays to
project activities, and increasing the cost of technology transfer.
Many of the challenges observed are common across development
projects and are not unique to adaptation. A trade-off exists
between accountability in the use of funds and the efficiency with
which funds can be dispersed.
Some issues with the procurement process may be unique or
more extreme for adaptation projects. Adaptation projects often
target highly vulnerable communities, which are often remote
and the most likely to lack complete markets and face high
transaction costs associated with bringing goods to market. In
the Colombian case, some project activities were located on a
remote island where everything had to be flown in, raising the
costs significantly. Requirements for competitive bidding were
also a barrier because of remote locations. In Ethiopia, nationallevel suppliers were not interested in serving the remote project

Technology diffusion. Of the three cases, only the Ethiopian
project emphasized technology diffusion. The Colombian case
was primarily focused on adoption by government agencies. The
Peruvian case did include some diffusion efforts, but explicit
strategies were not apparent and this lack of strategy was reflected
in the lower rates of technology adoption observed.
Several aspects of the Ethiopian diffusion strategy contributed
to its success. One factor was that the project included a specific
demonstration phase. By working intensively with ‘model farmers’,
the project demonstrated the effectiveness of the technologies.
These demonstrations helped overcome risk-aversion and showed
the potential profitability of adoption9,16,44–47 . Farmer-to-farmer
learning was encouraged, and farmers could observe trained ‘model’
farmers. Another factor was an accountability mechanism for
the distribution of drought-resistant livestock and seeds which
pre-identified second- (and third-) generation recipients. Secondgeneration recipients had an incentive to monitor the success of
first-generation recipients, ensuring more successful adoption by
the first-generation users, and at the same time, facilitating learning
by the second-generation recipients.
Building on existing institutional capacity allowed the project
to have greater reach and effectiveness. The project design relied
on Ethiopia’s agricultural extension service, which allowed it to
widely distribute information and support farmers. Agricultural
extension agents visited model farmers at least once a week
to troubleshoot problems. The importance of this consistent
institutionalized support could be seen in its absence in the
Peruvian and Colombian projects. Although the Peruvian project
introduced similar water-saving agricultural technologies, there was
little evidence of broad adoption and visible signs of abandoned
technologies in the field. Project coordinators explained that only
a single training session was conducted and that they did not
have the resources for follow-up training or troubleshooting. In
Colombia, rainwater collection tanks had been given to vulnerable
communities, but when visiting the village, it was evident that most
of the tanks were not being used properly. Without a clear diffusion
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Figure 2 | One case selected from the Strategic Priority on Adaptation
fund. As this fund served as a pilot for the development of the Least
Developed Country Fund (LDCF) and Special Climate Change Fund (SCCF),
lessons learned from these experiences were critical to subsequent
projects. Of the 24 projects funded under the Strategic Priority on
Adaptation (SPA), the Colombian INAP project was the first that included
on-the-ground implementation of adaptation measures, and therefore
holds a unique place among adaptation projects, particularly in terms of its
demonstration role. From among the 66 projects in the LDCF and SCCF,
several criteria were used to select cases. Projects needed to have started
in 2007 or earlier and include a technology component. Among the
projects that matched these criteria, we aimed for geographic and sectoral
diversity. The projects in Ethiopia and Mozambique were both entitled
‘Coping with Drought and Climate Change’ and were based on a
multi-country design. Owing to language barriers, Ethiopia was selected. In
Latin America, both Peru and Guyana were possibilities. Peru was selected
owing to the greater sectoral diversity covered in the project.

strategy, even useful technologies can fail to be adopted owing to
the challenges of changing behavioural practices and overcoming
learning barriers9,11,13,36 .

Conclusions
We find that significantly more technology transfer is occurring
in adaptation projects than might be expected on the basis
of the pessimistic rhetoric regarding technology transfer for
adaptation3,10,20 . However, it is likely that significantly higher levels
of technology transfer are still needed to address adaptation
priorities, especially as most of the projects reviewed focused on
demonstration and early deployment/niche formation activities,
and more widespread investments will be necessary to build on these
activities to strengthen market formation and diffusion processes.
For example, significant challenges remain regarding technology
selection, more attention needs to be paid to market conditions,
and clear diffusion strategies are essential for widespread adoption.
Of course, this focus is consistent with the pilot nature of the
GEF funds, and it is possible that other sources of funding and
investments are more appropriate for addressing other aspects of
the transfer and diffusion process. With limited resources available
for adaptation, it is important to ensure that funds are used as
effectively as possible, and lessons from existing projects are passed
on to new projects. Although adaptation projects will probably face
832

unique challenges for technology transfer, it is important to draw
on lessons from past technology transfer attempts in the context
of international development. Our analysis of these projects is an
early effort to determine the factors that facilitate as well as barriers
to successful technology transfer, but additional case studies and
empirical analyses are needed to build more robust conclusions.
An interesting domain for further exploration is the difference
between technology transfers for adaptation and mitigation. So
far, it seems that rather than focusing on emerging or ‘radical’
technologies, adaptation projects tend to focus on existing
technologies. The pattern of transfers also differs. Climate
mitigation technology transfer tends to consist of north–south
flows of technology (although increasingly there are south–north
and south–south transfers), and technology transfer for adaptation
in these early projects often consisted of domestic diffusion
of existing localized technologies. Absorptive capacity, market
formation strategies, and an enabling policy environment are
crucial for both mitigation and adaptation. Identifying additional
similarities and differences will be helpful for policymaking,
especially as many climate technology transfer policies are based
on the understanding of mitigation processes, which may or may
not be applicable to adaptation technology transfer.
Another area for further research concerns the role of uncertainty
in technology adoption. Although technology adoption always
involves uncertainty, there are additional sources of uncertainty
associated with adaptation that may complicate the adoption
process including uncertainty regarding: local climate impacts,
suitability of technologies to local circumstances, economic
consequences of climate impacts (for example, prices for crops),
and lack of correlation between past and future conditions16,48 . At
the same time, many technologies are designed to reduce climate
risk and uncertainty, either by reducing the risk of a specific
climate impact or by increasing overall resilience to shocks, and
may increase incentives for adoption. Balancing these competing
sources of uncertainty and risk is of central importance to successful
technology transfer for adaptation.

Methods
We conducted a content analysis of funded project proposals and three case
studies of adaptation projects under implementation. The content analysis of
project proposals allowed us to gain insight into the types of technology being
incorporated into projects, as well as the discourse on technology transfer at the
time when projects were designed. The three case studies allowed us to study how
and why adaptation technologies were transferred.
We analysed projects funded through the Least Developed Countries Fund
(LDCF) and Special Climate Change Fund (SCCF) administered by the GEF.
Projects funded through the LDCF and SCCF were chosen as the sample for
analysis because the funds are global in scope and cover a wide range of sectors,
providing representative coverage of global adaptation projects, and because the
funds are the only active official funds for adaptation mandated by the
Conference of Parties to the United Nations Framework Convention on Climate
Change, apart from the Adaptation Fund, which was still too immature for
analysis at the time of research. Also, the GEF portfolio is relatively mature and
includes some of the earliest on-the-ground adaptation projects globally.
Adaptation is being addressed by many actors at different scales, and funding
sources for adaptation are quite diverse34,35,45,49 . This analysis does not purport to
be representative of all adaptation efforts globally, but rather to analyse the
activities under these prominent funds.
Proposal analysis. For the proposal analysis, a total of 66 projects were analysed,
including all projects in the LDCF and SCCF that had been approved by the
LDCF/SCCF Council by the end of 2011 and for which project documents were
available at the time of analysis. The projects covered a wide range of sectors
including agriculture and food security, water management, coastal zone
management, disaster risk reduction and early warning systems, health,
ecosystem management and climate-resilient infrastructure (see Table 1 and the
Supplementary Methods for further details).
We conducted a content analysis of all project proposals and identified
references to the following terms and associated concepts in each: technology,
technology transfer, adoption, innovation, and demonstration. We also identified
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all references to specific technologies or technical practices. Content relating to
these terms was compiled into a database (Supplementary Methods). We analysed
trends across projects in terms of sectors, regions, and implementation dates, and
the variables we considered included actions related to innovation tasks (R&D,
technology selection, demonstration, early deployment/niche formation, market
formation, diffusion), types of technology, and the geography of transfer (local,
north–south, south–south). A summary of the analysis of projects in terms of
innovation tasks is presented in Table 2.
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395–412 (2007).
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Agricultural Research (Intermediate Technology Publications, 1989).
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to focus on farmers’ constraints and opportunities. Food Policy 28,
349–363 (2003).
38. Sturdy, J., Jewitt, G. & Lorentz, S. Building an understanding of water use:
Innovation adoption processes through farmer-driven experimentation.
Phys. Chem. Earth 33, 859–872 (2008).
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46, 385–406 (1986).
40. Bell, M. & Pavitt, K. Technological accumulation and industrial growth:
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157–210 (1993).
41. Ockwell, D., Haum, R., Mallett, A. & Watson, J. Intellectual property rights and
low carbon technology transfer: Conflicting discourses of diffusion and
development. Glob. Environ. Change 20, 729–738 (2010).
42. Cohen, W. & Levinthal, D. Absorptive capacity: A new perspective on learning
and innovation. Adm. Sci. Q. 35, 128–152 (1990).
43. Tambo, J. & Abdoulaye, T. Climate change and agricultural technology
adoption: The case of drought tolerant maize in rural Nigeria. Mitig. Adapt.
Strateg. Global Change 17, 277–292 (2012).
44. Foster, A. & Rosenzweig, M. Microeconomics of technology adoption. Annu.
Rev. Econ. 2, 395–424 (2010).
45. Smit, B. & Skinner, M. Adaptation options in agriculture to climate change:
A typology. Mitig. Adapt. Strateg. Glob. Change 7, 85–114 (2002).

Case studies. The criteria for selection of the case studies were that they began
in 2007 or earlier (owing to the pilot nature of the funds, only the earliest projects
had advanced enough in implementation to assess technology adoption),
contained a significant technology component, and represented different
geographic regions and sectors. Five projects began in 2007 or earlier, one of
which included no reference to technology. Of the remaining four, two were
located in Latin America and two in Africa (Fig. 2). We selected the ‘Coping with
Drought and Climate Change’ project in Ethiopia, and the ‘Design and
Implementation of Pilot Climate Change Adaptation Measures in the Andean
Region’ project in Peru, which was part of a regional project in Peru,
Ecuador and Bolivia to maximize our geographic and sectoral variation. In
addition, a project in Colombia entitled ‘Integrated National Adaptation Plan’ was
selected because it was the first on-the-ground adaptation project funded by the
GEF (this project was funded through the Strategic Priority on Adaptation, which
was a window under the GEF General Trust Funds and served as a pilot for the
SCCF and LDCF). For a detailed description of the cases, see the
Supplementary Methods.
We conducted interviews with key stakeholders, including project staff,
government officials at both national and local levels, non-governmental
organization (NGO) partners, academic experts, community leaders and project
beneficiaries. Participant observation supplemented the information gathered
through interviews. A total of 56 interviews were conducted in 2012, which
sought to understand the role of technology in the project, the decision-making
process, factors leading to success, and barriers from the perspective of all key
stakeholders. Specific questions were tailored to the individual cases, and a list of
illustrative questions is contained in the Supplementary Methods.
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