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This study investigates the controversial role of Intellectual Property Rights (IPRs) in
climate technology transfer and innovation in developing countries. Using a systematic
literature review and expert interviews, we assess the role of IPRs on three sources of cli-
mate technology: (1) international technology transfer, (2) adaptive innovation, and (3)
indigenous innovation. Our contributions are threefold. First, patents have limited im-
pact in any of these channels, suggesting that current debates over IPRs may be directed
towards the wrong targets. Second, trademarks and utility models provide incentives for
climate innovation in the countries studied. Third, drawing from the results, we develop a
framework to guide policy on how IPRs can work better in the broader context of climate
and trade policies, outlining distinct mechanisms to support mitigation and adaptation.
Our results indicate that market mechanisms, especially trade and demand-pull policies,
should be prioritised for mitigation solutions. Adaptation differs, relying more on in-
digenous innovation due to local needs and low demand. Institutional mechanisms, such
as finance and co-development, should be prioritised to build innovation capacities for
adaptation.
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Highlights
• Focus on IPR restrictions in international climate policy discussions seems more

distracting than helpful.
• Trademarks and utility models have the potential to promote climate technologies

in developing countries.
• Global markets for mitigation offer scope for technology transfer and adaptive inno-

vation.
• Adaptation relies more on indigenous innovation due to the region-specific needs and

lack of markets.
• A framework is developed to guide how IPRs can work better in the broader context

of climate and trade policies at regional, national and international levels.
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“[R]emoving obstacles to knowledge sharing and technological transfer –
including intellectual property constraints – is crucial for a rapid and fair

renewable energy transition.”
UN Secretary-General Antonio Gueterres (May 2022)

1. Introduction
Climate change adaptation and mitigation technologies can help developing countries
cope with existential climate risks and achieve sustainable development pathways (IPCC,
2022). The international community, and developed countries in particular, committed to
providing technological support to help developing countries achieve their climate goals
(UNEP and UNFCCC, 2022; UNFCCC, 2016). Nevertheless, the diffusion and use of
climate technologies1 are lagging behind the needs.

It is controversial whether intellectual property rights (IPRs) help or hinder develop-
ing countries in meeting their technological needs (Athreye et al., 2023; Tur-Sinai, 2018;
Sarnoff, 2011; Drahos, 2011). Critics argue that IPRs increase the costs of accessing
essential climate technologies: IPRs prevent local inventors from engaging in adaptive
follow-on innovation based on foreign technologies, which could be a stepping stone in
sustainable development as well as technological catch-up (Dreyfuss and Benoliel, 2021;
Urias and Ramani, 2020; Maskus, 2010). Especially the Trade-Related Aspects of Intel-
lectual Property Rights (TRIPS) agreement, which is an international legal agreement
on minimum standards of intellectual property (IP) among World Trade Organization
(WTO) member countries, has been criticised for countervailing the goals of the Paris
Agreement (Zhou, 2019).

In contrast, proponents of stringent IPRs point to their theoretical justification: IPRs
enable inventors to appropriate the gains of their inventions, and thereby act as an in-
centive for inventors to invest in R&D and engage in international technology transfer
(ITT) (Lopez, 2009; Abdel-Latif, 2015; Zhang and Yang, 2016; Cockburn et al., 2016;
Spielman and Ma, 2016). Despite this theoretical disagreement, the state of the evidence
on these topics is poor (Maskus, 2009; Ring, 2021). Indeed, there is little knowledge on
how domestic IP systems impact the diffusion of climate technologies (IPCC, 2022).

This study contributes evidence to this debate, especially regarding climate technology
transfer and innovation in developing countries by addressing the question: Are existing
technology transfer mechanisms and the current TRIPS framework suitable for promoting
the diffusion of climate change technologies? If so, how and when do they work? If not,
what reforms can make national and international policy work better?

IPRs over impactful climate technologies are predominantly held by developed countries
while developing countries bear the brunt of climate change without having contributed
much to its causes and lack access to relevant technologies. Article 4.1 of the United
Nations Framework Convention on Climate Change (UNFCCC) recognises this imbal-
ance in the principle of ‘common but differentiated responsibilities’ (CBDR), outlining
mechanisms under Articles 4(1)(c), 4(3) and 4(5) for developed nations to facilitate the
transfer of climate technologies to developing countries.2

Given the complex and ambiguous relationship between IPRs and technological devel-
opment, the heterogeneity among climate technologies, and the poor coverage of devel-
oping countries by quantitative data, we conducted a systematic literature review and
20 in-depth interviews with IP experts from four selected countries (Bangladesh, Kenya,

1See section 2.1.2 for a definition of climate technologies.
2https://unfccc.int/resource/docs/convkp/conveng.pdf
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India, South Africa) to understand the current status and future directions. The in-
terview questions rely on a literature review on the nexus between IPRs, development,
and innovation. From the review, we identify three main areas where IPRs interact with
climate technology: (1) international technology transfer (e.g. trade, foreign direct invest-
ment (FDI), technological cooperation), (2) indigenous innovation (original development
of solutions) and (3) adaptive innovation (marginal changes in existing technology).

The subsequent thematic analysis reveals three major insights: First, IPRs currently do
not play a significant role in these areas, indicating that both sides in the heated debate
on IPRs and climate technology likely overstate their importance as a barrier or driver of
diffusion in developing countries. We found no clear rationale for, or against, weakening
IPR protection under the TRIPS Agreement, such as introducing TRIPS waivers for
climate technologies.

Second, although we find a low relevance of patents, our results point to the potential
of trademarks as an alternative means of IPR protection in fostering indigenous and
adaptive climate innovations by local entrepreneurs. Specifically, trademarks appear more
accessible than patents as a useful tool for marketing and quality assurance. We also found
support for using utility models (second-tier patents for less sophisticated inventions) to
promote simple yet high-impact climate innovation in developing countries.

Third, based on the findings, we develop a governance framework for incorporating
IPRs in the broader context of national and international climate and trade policies,
especially outlining distinct support mechanisms for mitigation and adaptation and dis-
tinguishing between market- and institution-oriented policy. Institutional support, such
as finance and co-development, should be prioritised for adaptation where the market is
immature, but climate solutions are urgently needed. In contrast, for mitigation, markets
are mature, but demand is low. We conclude that market support mechanisms (e.g. tariff
reductions) and demand-pull policies (e.g. environmental regulation, reducing local de-
ployment costs), combined with institutional support, appear more relevant than relaxing
IPRs for mitigation.

The results of this study extend to related policy discussions, including those on IPRs
in the context of COVID-19, industrial policy and the developmental/entrepreneurial
state, with relevance to policymakers at regional, national and international levels.

The remainder is structured as follows: Section 2 reviews the literature on IPRs, ITT
and innovation in the climate context. Sections 3 and 4 are dedicated to the fieldwork.
Sections 5 and 6 discuss the policy implications. Section 7 concludes by highlighting its
limitations and future research agendas.

2. IPRs, climate technology transfer and innovation
We analyse the debate around IPRs and climate technology in developing countries
through three themes: IPRs relevance to climate technologies (Section 2.1), IPRs im-
pact on ITT (Section 2.2), and their influence on innovation and development (Section
2.3).

2.1. IPR and climate technology
2.1.1. IPRs: rationale and complex reality

Classical economic theory views IPRs as a mechanism to address the public good nature
of knowledge, allowing innovators temporary monopolies over the knowledge embodied
in their creations via patents, design rights, or copyrights. Theoretically, this system
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incentivizes R&D by enabling inventors to charge higher prices, ensuring a return on
investment (Hall et al., 2014; Lopez, 2009; Arrow, 1962).

Micro-level interactions between innovation and IPRs are more complex for several
reasons. First, innovators often rely on informal IP protection like trade secrets and con-
fidentiality agreements, with the relative importance of formal and informal mechanisms
varying across sectors and technologies (Jee and Sohn, 2021; Hall et al., 2014). Sec-
ond, motivations for engaging in R&D are diverse and not solely profit-driven (Bollinger
and Neukam, 2021; Phillips et al., 2015; Seelos and Mair, 2009; Taussig, 1915). Many
breakthroughs, especially in climate solutions, stem from public research and universities
incentivised by public funding and scientific curiosity. In these areas, IPRs might be less
relevant (Hötte and Jee, 2022; Mazzucato, 2013; J. G. Thursby and M. C. Thursby, 2007).
Third, seeking formal IP protection is not solely about protecting an invention. Strategic
motivations include attracting finance, using patents as collateral or as a signalling device
(Mann, 2018; Chava et al., 2017; Hsu and Ziedonis, 2008; Long, 2002) or for defensive
purposes like avoiding IP litigation (Macdonald, 2004).

The significance of these motivations varies across sectors, with limited robust evi-
dence of formal IPRs impact on knowledge creation and this coming primarily from the
pharmaceutical and chemical sectors (Granstrand, 2009).

2.1.2. Climate technology and IPRs in developing countries

Climate technologies are technologies ‘that help us reduce greenhouse gases and adapt to
the adverse effects of climate change’ (UNEP and UNFCCC, 2022), whereby technology is
‘a piece of equipment, technique, practical knowledge or skills for performing a particular
activity’ (IPCC, 2000). They include tangible (e.g. equipment) and intangible items (e.g.
know-how), transferred within and between countries.

Climate technologies are diverse, and their effectiveness in adaptation and mitigation
depends on the local context, including technological and financial capacities, social ac-
ceptance, incumbent technologies, and geographic factors (Olawuyi, 2018). Since the
impact of IPRs is technology-specific (Granstrand, 2009), a differentiated view is needed
(Maskus, 2010).

Four key factors are notable for analysing the impact of IPRs. First, many climate
technologies, particularly renewable energy, are mature, and various competing solutions
exist. Hence, concerns that IPRs limit access to these technologies may be misplaced,
as relevant IPRs often have expired. Second, many climate risks in developing countries
require low-tech or nature-based solutions (NbS), which rarely rely on patented technolo-
gies (Dreyfuss and Benoliel, 2021; Seddon et al., 2020). Third, cutting-edge patented
solutions from advanced economies may be unfit for developing countries, and low-tech
and NbS offer more suitable alternatives with co-benefits for other Sustainable Develop-
ment Goals (SDGs) (Seddon et al., 2020). Fourth, effective diffusion requires more than
access. Absorptive capacities, including capabilities to understand, maintain, use, and
eventually adapt imported technology, are needed to ensure effective and sustainable use
of these technologies (Olawuyi, 2018).

The relationship between IPR, innovation and diffusion is complex and involves syner-
gies and conflicts. For example, some climate technologies are not yet mature and there
might be a reason for concern about IPRs impeding ITT of emerging technologies, in
the areas of clean manufacturing, aviation, agriculture, biotechnology, and synthetic fuels
(Maskus, 2010). More generally, stringent IPRs can promote R&D investments and tech-
nology diffusion but may lead to technology monopolies, excessive pricing, and hinder
adaptive innovation (Dreyfuss and Benoliel, 2021; Maskus, 2010).
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There is also one specific issue about mitigation technologies, as they contribute to the
global public good of mitigating climate change. In this, they show a second public good
feature, next to the positive knowledge externality that applies to all forms of innovation.
This is commonly called the ‘double externality’ of climate technologies, justifying public
support for innovation and diffusion (Jaffe et al., 2005).

2.2. IPR and climate technology transfer
ITT is embodied in various market-based activities like trade, licensing, and FDI. The
impact of IPR protection on ITT varies across these activities, with previous studies
offering different conclusions, depending on their field of study or empirical focus. ITT
also occurs through institutional routes such as development assistance, where IPRs play
a minor role. However, these institutional support mechanisms can enhance absorptive
capacities, facilitating market-based ITT (Olawuyi, 2018).

Economic studies often show a positive link between strong IPR protection and market-
based ITT. For instance, Cockburn et al. (2016) report a positive impact of stringent IPRs
on the global diffusion of new drugs. Montobbio et al. (2015) find IPRs to enhance R&D
collaborations. In agriculture, IPRs have been found to help close the yield gap between
developing and developed countries (Spielman and Ma, 2016). Such studies suggest that
firms more often transfer technologies to countries with robust IP protection, especially
in technology-intensive sectors (Maskus, 1998).

Studies in development and international relations emphasize the importance of strong
IPRs for trade and FDI. Developing countries are encouraged to enhance protection
for IPRs to facilitate the importation of innovations, although the suggested level of
IPR protection varies across countries and sectors. Weak IP protection in Africa has
been said to hinder technology transfer, contributing to a lack of absorptive capacity
(Olawuyi, 2018). Adopting and implementing TRIPS standards may boost inward FDI
in developing countries (Zhang and Yang, 2016). Stronger IPRs in developing countries
may also promote exports of new products, especially in sectors like pharmaceuticals
and medical equipment (Abdel-Latif, 2015). However, FDI in developing countries is
mainly due to economic opportunities, such as market size, purchasing power, and growth
potential (Elfakhani and Mackie, 2015; Moon and Prasad, 1994), which are often more
important than IPRs.

The legal literature tends to question the efficacy of IPRs such as patents for ITT
in climate technologies, focusing particularly pre-market R&D incentives (Ring, 2021;
Tur-Sinai, 2018; Sarnoff, 2011; Drahos, 2011). Scholars argue that patents may not
incentivize climate technology innovation due to the lack of demand for these solutions
(Tur-Sinai, 2018; Olawuyi, 2018). There are also longstanding debates about whether
existing international IP and climate agreements establish sufficient ITT obligations for
developed countries (Zhuang, 2017; Rimmer, 2011). Part of this discussion has focused
on amendments to IP law, including restrictions on the patenting of essential climate
technologies. This has led to proposals such as greater reliance on compulsory licensing
and government use provisions, with these proposals drawing on experience in the public
health domain and aiming to address obstacles posed by high licensing costs and patent
holders’ refusals to license (Zhou, 2019; Vindigni and La Terra, 2016).

2.3. IPR and climate technology innovation
Developing countries use climate technologies in different ways. Some climate-related
challenges like transitioning to clean energy and transport are shared by countries, ir-
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respective of their geography or development level. Many potential solutions, including
renewable energy, clean transport, and carbon capture technologies, are already available,
although cost-effective implementation and scaling up remain challenging (IEA, 2020;
IPCC, 2022; Sovacool, 2008). Developing countries can access these solutions through
technology transfer channels like FDI, trade, or licensing. This approach is crucial in
sophisticated high-tech areas such as biotechnology, clean combustion, and batteries.

In many cases, however, countries will need to adapt foreign technologies. Follow-on
adaptive innovation can address specific regional demands or enhance efficiency. For ex-
ample, implementing clean technologies requires follow-on research and local adaptation,
like optimizing them for the local infrastructure or climatic conditions (Raiser et al.,
2017). Adaptive innovation involves incremental improvements building on existing tech-
nologies. Effective adaptive innovation requires absorptive capacity, which is the ability
to recognize the value of new technology, assimilate it, and apply it to commercial ends
(Sasidharan and Kathuria, 2011; Hobday et al., 2000; Cohen and Levinthal, 1990). Coun-
tries lacking this capability struggle to absorb or adapt foreign climate technologies (Li,
2011; Olawuyi, 2018). Often, successful adaptive innovation for domestic use requires
building indigenous innovation capabilities. Local adaptive innovation therefore depends
on a country’s development stage and other local circumstances (Aghion and Howitt,
2005).

Beyond adapting foreign technologies, there is also a need for locally specific tech-
nologies, especially in climate change adaptation. Climate risks and solutions are often
localised, despite the global scope of climate change (Dodman et al., 2012). Developing
countries, especially those with higher temperatures, face climate threats to food secu-
rity, economic growth, and public health. Technologies to address local risks are therefore
essential, especially in agriculture and to fight epidemics (Senyagwa, 2022).

Most climate solutions are developed in advanced economies, and their R&D prioritises
solutions to address the needs of developed rather than developing countries (Papaioan-
nou, 2014). Incentives to develop technologies tailored to the needs of developing countries
are often absent, given low purchasing power and the presence of cultural, institutional,
and economic barriers to diffusion (Zhu et al., 2024). Consequently, there is underinvest-
ment in technologies that would address the unique challenges of developing countries.
Indigenous innovation by local entrepreneurs can help close this technology gap. Due
to limited technological capacities, indigenous innovations are often low-tech solutions,
utilizing unskilled labour and ensuring easy maintenance in conditions characterised by
unstable electricity supply and weak supply chains (Ockwell and Byrne, 2016; Fu et al.,
2011; Lam and Clark, 1994).

IPRs might play a role in the above forms of technological development, but may not
impact the local development of NbS or simple, low-tech solutions. IPRs tend to be geared
towards high-tech, expensive innovations, rather than the low-cost, low-complexity but
impactful innovations produced in developing countries (Kapczynski and Syed, 2012).
IPRs, especially patents, are unlikely to significantly enable or inhibit ITT of low-tech
solutions between developing countries. This topic has gained importance, as developing
countries sometimes face similar climate risks and socioeconomic conditions, making so-
lution sharing viable (Urban, 2018). Recent trends show increased indigenous innovation
and technology transfer among developing and emerging economies (Herman, 2021; Cor-
vaglia, 2014). The extent to which IPRs can play any role (positive or negative) in this
emerging channel of ITT needs to be established through empirical evidence.

However, there is a legitimate concern that IPRs have the potential to deter developing
countries from engaging in the adoption and adaptation of climate technologies. For tech-
nology adoption, IPRs may increase the costs of accessing essential climate technologies.
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Figure 1: Research questions and conceptual building blocks from the review

Commercial actors in a few developed countries, including the US, Japan, and Germany,
hold the majority of climate patents (Jee and Srivastav, 2024). Adaptive innovation
building on existing core technologies risks infringing IPRs, which hinders their creative
utilization. However, empirical evidence about these infringement risks being a barrier
to climate technology diffusion in developing countries is lacking.

Figure 1 depicts our main research questions positioned within the key concepts de-
rived from the literature review. In analytical terms, there is a difference between in-
novation primarily driven by local knowledge, expertise, and challenges (indigenous in-
novation) and follow-on innovation involving improvements to imported technologies via
ITT (adaptive innovation). In practice, however, there is no clear-cut distinction between
both, since indigenous innovation may also build on imported knowledge. Further, there
may be a positive feedback loop between indigenous and adaptive innovation: success in
one channel may feed into and promote success in the other channels (Fu et al., 2011).

3. Methodology
Our methodology uses exploratory research (Stebbins, 2001) to develop new insights on
the diffusion of climate technologies amongst developing nations. Exploratory research is
appropriate given the little empirical evidence on this topic (Maskus, 2009; Ring, 2021;
IPCC, 2022). We examine the complex relationship between IPRs, climate technology
transfer, innovation, and sustainable development in developing countries through in-
depth case studies, covering Bangladesh, India, Kenya, and South Africa. Each country
serves as a unique instrumental case study, allowing for deeper insights (Stake, 1995).

We conducted 20 semi-structured interviews with key stakeholders, guided by the lit-
erature review, identified knowledge gaps, and project objectives. The overall sample size
is small, but this is common for exploratory studies where there is little available evi-
dence (Stebbins, 2001). While the sample size places limitations on the generalizability of
this study’s claims (Payne and Williams, 2005), our case study research aims to produce
an intensive examination of cases to inform wider research (Stake, 1995). The findings
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complement our literature review to outline areas for future research in Section 5.3

3.1. Case selection
Case study sampling techniques select research subjects based on their characteristics,
unlike the random sampling methods used in most quantitative research studies (Stake,
1995). The selection was done in two steps: (1) We selected countries relevant to our
research questions, and (2) we chose individual interviewees from each country following
Merriam and Tisdell (2015).

We selected countries with diverse development levels and economic structures. Using
World Bank indicators, we chose Bangladesh, India, and Kenya as lower middle-income
nations, with Bangladesh also classified as a Least Developed Country (LDC) by the UN.
Additionally, we studied South Africa, an upper-middle-income nation heavily reliant
on fossil fuels. We chose pairs of neighbouring countries (India and Bangladesh; South
Africa and Kenya) with varied economic structures and development challenges, promot-
ing easier and more meaningful comparisons. The selection of countries with similar legal
systems (common law backgrounds in the British Commonwealth tradition) facilitates
meaningful comparisons.

We interviewed five experts from each country, including individuals from national
IPR offices, government officials, local and foreign climate technology firms, and aca-
demic/policy experts in areas like climate innovation, IP law, and sustainable develop-
ment. Further details of the interview participants are in Appendix A.

3.2. Data collection and analysis
We contacted interviewees via email or telephone, provided background information, and
obtained appropriate consent. Then, we conducted 45-60 minute video interviews, and
transcribed them, ensuring privacy. Interviewees were given pseudonyms using randomly
generated codes. Thematic analysis was completed using NVivo software (Clarke and
Braun, 2021).

The data was initially coded line by line, then grouped under recurring themes using
grounded theory methods (Strauss, 1987; Bryman, 2016). Thematic analysis was guided
by emerging themes in the data, findings from the literature review, and relevant policy
documents on IPRs and sustainable development.

4. Findings

4.1. Bangladesh
Bangladesh is a lower middle-income country, with a GDP per capita of USD 2,457 and
a population of 169.4 million (2021). The national agenda emphasises employment and
education, driven by the substantial proportion of young people. Agriculture is the dom-
inant sector, employing approximately 37.7% of the population (World Bank, 2021a),
but the country aims to transition its economy from its current agriculture-based model
towards manufacturing and services. Given the expected rise in emissions during this eco-
nomic restructuring, interviewees highlighted clean energy and transportation as crucial
mitigation areas, requiring significant investments (UNFCCC, 2012) with opportunities
for technological leapfrogging.

3The interview guide is provided in Appendix B.
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Although priority areas for mitigation exist, Bangladesh currently places more emphasis
on adaptation (Government of Bangladesh, 2021; UNFCCC, 2012). Its tropical location
in a river delta characterised by seasonal monsoons makes the country highly vulnerable to
extreme weather events such as floods, heatwaves, and cyclones. Adaptation in agriculture
is highly significant, given its substantial contribution to the economy. While Bangladesh
prioritises adaptation, it also aims for adaptation solutions with mitigation co-benefits
(e).

Interviewees characterised Bangladesh’s current IPR system as immature, paper-based,
underutilised, and difficult to access. A civil servant stated that at ‘university level or
secondary level, most of our students and even teachers are not aware of intellectual prop-
erty; how to use [it], how to manage, and how to develop a product within the framework
of IP’. There was also a perception that the public was relatively ‘indifferent’ to IPRs,
which may be due to lacking awareness and enforcement. One entrepreneur described
an experience of visiting a factory where drawings of patented inventions were openly
copied.

However, the Bangladeshi IPR system is currently in a period of change, intending to
encourage a broader uptake of IPR protection and promote innovation. When the inter-
views were conducted, new legislation in the form of the Bangladesh Patent Act 2022 had
been recently enacted. This repealed the patent provisions of the Patents and Designs
Act, 1911 and made separate provisions for patent protection. The 2022 Act incorporated
substantive examination of patent applications and extended protection from 16 years to
20 years. Moreover, the 2022 Act introduced a utility model (‘petty patent’) to accom-
modate ‘low-tech’ solutions that would not meet the standard for patents.4 Like patents,
utility models provide inventors with the exclusive right to prevent others from commer-
cially exploiting their inventions, but with a shorter term of protection than patents,
typically six to ten years. Interviewees mentioned that the utility model system has the
potential to stimulate indigenous innovation in locally-specific adaptation solutions in
various sectors, including agriculture, as well as adaptive innovation based on imported
mitigation technologies in the transport and energy sectors to improve and adapt existing
solutions.

Since the interviews were conducted, the 2022 Act has been replaced by the Patents
Act 2023. The 2023 Act has (judged by Western standards) some unconventional features
and appears to be designed with the interests of the Bangladeshi pharmaceutical sector
very much in mind. It retains the new features outlined above, but raises the threshold
for obtaining utility models and reduces the term of protection to 8 years (from the 10
years set out in the 2022 legislation).5

Interviewees agreed that IPRs can give foreign investors a sense of security in their in-
vestment, as argued in the literature (see section 2.2). However, it was also said that final
investment decisions would be driven by the business case and market conditions. One
foreign entrepreneur in Bangladesh highlighted that ‘weak IPR enforcement in Bangladesh
is unlikely to discourage technology transfer if there is a strong enough business case to
enter the market, and it seems that foreign companies are aware of and willing to accept
the risks associated with entering the market in a low-income country’. Other barriers to
ITT that were raised included a lack of local expertise in implementing or maintaining cli-
mate technologies and a lack of knowledge about solutions available on the international
market that could be applied in Bangladesh.

Despite the overall low level of awareness and general scepticism about the current
role of IPRs in Bangladesh, respondents indicated that trademarks are relatively widely

4Bangladesh Patent Act 2002, s 32.
5Bangladesh Patents Act 2023, s 42. We thank Ataul Karim for providing a translation and analysis of this provision.
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used because the system is user-friendly and appropriate for the economic setting. Trade-
marks are relevant to many small- to medium-sized enterprises as a means of establishing
a brand. In addition, regulatory requirements relating to standards require traders to reg-
ister their trademarks with the Bangladesh Standards and Testing Institution. Securing
a trademark registration was considered to be much easier than applying for a patent.

4.2. India
India is an example of a lower middle-income country with a GDP per capita of USD
2,256 and a population of 1.39 billion (2021). Global efforts to meet the 1.5-degree target
depend on India successfully tackling its emissions, given its projected population and
economic growth over the coming decades. India’s priority areas for mitigation are energy,
transportation, and waste management. The key area for adaptation is agriculture, where
farmers face drought and excess water due to longer and less predictable monsoons.

Despite India’s reliance on fossil fuels, interviewees were optimistic about India’s ability
to transition to clean energy, referring to the rapid deployment of solar power and one of
the world’s largest renewable expansion programmes (especially solar, hydro, and onshore
wind). India is expanding its support to accelerate the adoption and production of hybrid
and electric vehicles, including e-rickshaws, which account for about 60% of EV sales in
the country. To accelerate mitigation effects and to facilitate climate technology transfer,
India’s Nationally Determined Contributions explicitly assert that developed countries
should actively engage in R&D collaboration with India and exempt developing countries
from IPR costs (Government of India, 2022). India advocates for its ‘right to grow’, often
being thought of as using the status as a developing country to avoid stringent climate
commitments.

Aligned with the emphasis on economic growth, India has undergone an ideological
shift from being conventionally antithetical to IPRs to a more nuanced approach that
accepts that strong IPRs may have a role in fostering industrialisation. The shift was
particularly pronounced in the pharmaceutical and agricultural sectors. Since the early
2000s, the Indian pharmaceutical sector was said to have moved from the manufacturing
of generic, off-patent drugs to an innovative and competitive industry that patents its
own inventions. Moreover, India was initially opposed to granting IPRs for GMOs, but
it recently adopted a more permissive stance, approving an increasing number of patents
for GMO inventions (e.g. GMO mustard seeds).

Given these conditions, interviewees mentioned that the IPR system in India is rel-
atively well-established given its stage of development. It was said that ‘India is the
most successful at having intellectual property policies that suit their national develop-
ment objectives’, referring to the previous Prime Minister, Manmohan Singh’s backing of
provisions for compulsory licensing under the TRIPS Agreement in the lead up to the
Doha Declaration on public health in 2001.6

However, despite being relatively well-established, on-the-ground experiences from in-
terviewees suggest that India’s IPR system remains challenging to use due to a cumber-
some bureaucracy, weak enforcement, and low public awareness. Similar to Bangladesh,
interviewees in India viewed trademarks as more user-friendly and suitable for promoting
technology adoption and entrepreneurship than patents, which were thought to be overly
technical and obscure.

One entrepreneur, who developed a rainwater management system for rural female
farmers, used a trademark to establish a brand for this system. This was said to have

6Agreement on Trade-Related Aspects of Intellectual Property Rights, Apr. 15, 1994, Marrakesh Agreements Estab-
lishing the World Trade Organization, Annex 1C, 1869 U.N.T.S. 299 (TRIPS Agreement).
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helped encourage adoption in poor communities with low levels of literacy. One intervie-
wee stated that they did not want to prevent copying if allowing infringement would foster
climate technology uptake, describing Gandhian innovation as driven by impact rather
than profit: ‘serving the last person in the queue in the best possible way. My objective of
this innovation, rather than making money or rather than earning money through patent
rights, I was more eager to make the impact maximum.’

As for the technology transfer from foreign investors, IPR protection was identified as
having some relevance in encouraging FDI in India, as many investors at least look to
IPR protection as a ‘tick in the box’ when making their decisions. However, it was noted
that other legal barriers impede the adoption of foreign technology in India. For instance,
one of the interviewees (a foreign entrepreneur who set up a business presence in India)
described it being difficult to navigate the complex legal rules to set up a company in
India as an outsider without local contacts or knowledge about local rules and regulations.
Businesses need an on-the-ground presence, such as large-scale domestic investment or
working with local partners, because it gives them a network to manage bureaucratic
hurdles in India.

Interviewees believed that the current IPR system is inadequate to encourage indige-
nous or adaptive climate technology development in India. This perception arises because
many of the required climate innovations in India so far have been low-cost and incre-
mental, which struggle to meet the novelty and non-obviousness requirements for patent
protection. How IPRs incentivise expensive solutions was seen as conflicting with local
needs, particularly regarding solutions relevant to agriculture or poorer communities in
rural areas. Moreover, some interviewees expressed the attitude that discussions about
IPRs may only be relevant after the demand for mitigation technologies had increased
through more stringent environmental regulations.

In sum, the relevance of IPRs for climate technology transfer and innovation in India
indicates a substantial sectoral difference in the coming decades. While remaining irrel-
evant in many areas, for some technologies such as GMOs for agricultural adaptation
or pharmaceutical inventions for health adaptation, the IPR system seems increasingly
relevant.

4.3. Kenya
Kenya is a lower middle-income country, with USD 2,006 GDP per capita and a popu-
lation of 54 million (2021). Kenya’s key sectors are agriculture and tourism, which are
highly vulnerable to climate risks. The Natural Disaster Statistics from the World Bank
(WorldBank, 2021b) show that drought is the main risk area threatening water and food
security in the country, followed by riverine floods and epidemics. Relevant indigenous
innovations to address these issues were identified as critical, including medicines or crops
that can cope with Kenya’s specific environment. Given the importance of locally-specific
indigenous innovation, technology transfer between countries in East Africa with similar
climate risks was mentioned as taking place informally, with efforts being made to create
formalised commitments to identify synergies to support technological capacity.

Interviewees mentioned that the established system of utility models in Kenya has
been actively used with the expectation that it will encourage high-impact, low-cost and
locally-specific innovation, resulting in many more utility model applications than patents.
The COVID-19 pandemic was described as an event that triggered widespread domestic
innovation to provide low-cost solutions, with parallels to climate change. Kenyan inter-
viewees noted that there was also greater use of trademarks domestically, particularly by
‘the big players, not the small players’, to mitigate concerns about the quality of imported
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products.
Despite the relatively widespread use of utility models and trademarks, participants

noted that the IP system in Kenya, particularly the patent system, is still young and
that greater public awareness is needed. IP was described as ‘legalistic’, ‘inaccessible’,
‘bureaucratic’ and ‘paper-based’. Businesses seeking patent protection find the system
lengthy, complex and not user-friendly. One entrepreneur commented that ‘the process
is like a mirage, it’s really not clear’. It was also reported that many universities do
not have a policy on IPR arrangements concerning their research. Unsurprisingly, when
asked about the conditions for copying and enforcement, the environment was described
as a ‘wild west’, with widespread infringement of IPRs, particularly trademarks, which
are widely used in the country. This lack of IPR enforcement may be due to the stage
of development. One participant suggested that ‘Kenya has other problems to deal with
before it deals with IPRs’.

While Kenya’s priority agenda is adaptation, there are mitigation areas where follow-
on adaptive innovation is needed, building on imported solutions. Kenya’s progress in
renewable energy was seen as encouraging, so far, mostly based on hydropower. How-
ever, interviewees reported that hydropower is coming under pressure due to increasing
droughts, leading to water shortages affecting agriculture. As a result, Kenya is turning
to solar energy and biogas, given the abundance of sunlight and biogas on farms. The
country’s potential for leapfrogging was discussed in the areas of off-grid energy and clean
transport. In particular, the development of cheaper e-mobility vehicles for urban areas
was expected to become competitive with traditional fossil fuel vehicles, as e-vehicles
can be manufactured domestically at lower costs, whereas most traditional vehicles face
importation costs.

IPRs were not at the forefront of the drivers of FDI or the decision to enter the Kenyan
market, given the country’s current technological capabilities. Participants stated that
foreign firms face lower infringement risks when bringing climate technologies to Kenya
because of its lower capacity to reverse-engineer imported technologies, especially in the
case of heterogeneous and complex renewable energy technologies. Conversely, this lack
of technical expertise in Kenya poses a challenge to adopting climate technologies that
rely on local skills. Interviewees were critical of climate technology transfer from de-
veloped countries to Kenya, arguing that prevailing international initiatives for ITT are
inadequate and ineffective.

4.4. South Africa
South Africa is an example of an upper-middle income country, with a GDP per capita of
USD 6,994, which is very unequally distributed, and a population of 59.3 million (2021).
The country’s energy and economy heavily rely on coal-based infrastructure, with only
10.5% of energy consumption based on renewables in 2019. Given this, the country’s
priority climate agenda is the energy transition by 2030, followed by the transition in
the transport and hard-to-mitigate sectors by 2040. South Africa has been described
as facing a double burden of meeting high expectations for its response to the climate
emergency as the second-largest economy in Africa with high per-capita emissions, while
still being a poor country, without sufficient resources to do so at the pace expected by
the global community.

Interviewees pointed out local knowledge of available technologies is insufficient to
determine which mitigation solutions best suit South Africa’s needs. Discussions were
dominated by the prevailing blackouts and energy crisis, affecting the country’s economy
as a whole, particularly the manufacturing and agricultural sectors that rely on a stable
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electricity supply. These instabilities in the power grid are, to some extent, encouraging
the uptake of electric battery systems.

South Africa is more focused on mitigation than other developing countries, but it also
has significant adaptation needs. The main risks are unexpected floods and droughts, with
subsequent sector-wide water scarcity and sanitation problems in health, agriculture, and
settlements. The economy heavily relies on industrial agriculture, which uses about 50%
of scarce water resources.7 Adaptation in agriculture is therefore urgently needed. These
include hazard early warning systems, climate-smart agriculture and new crop varieties
that are less vulnerable to changing climate conditions. Many of these adaptation solu-
tions are low-complexity indigenous innovations based on local knowledge. In contrast,
other adaptation technologies, such as climate-resilient crops or new therapeutics, typ-
ically require substantial R&D investment and are largely based on existing solutions
transferred from developed countries.

Respondents indicated that the IPR system in South Africa is relatively well estab-
lished, but that the awareness of IPRs among the public is low and IPRs are perceived as
‘legalistic’ rights for the elite. There appeared to be quite active IP training and capacity-
building programmes run by the South African Intellectual Property Office to promote
awareness and understanding of IPRs. Interestingly, patents in South Africa are granted
automatically if they meet procedural requirements without substantive examination.8

On the one hand, this automatic patent system can encourage patenting by minimising
bureaucratic hurdles. On the other hand, without a formal examination process, appli-
cants and potential investors may have little confidence in the validity of a patent and
whether it can be enforced. As this threatens to undermine foreign investor confidence,
one interviewee noted that the South African Intellectual Property Office is preparing to
introduce substantive examination in the coming years.

Interviewees reported significant interest from foreign investors in the South African
market and unprecedented interest in renewable energy projects on the African continent.
One noted ‘a lot of investment coming in from a lot of different angles, it’s definitely
something I think every single person at my company can agree is something we’ve never
seen before’. Interviewees generally agreed that IPRs are important for foreign investor
confidence. In particular, IPR enforcement in South Africa was reported to be particularly
important for trademarks as a means of tackling counterfeiting.

Although participants agreed that weak IPR enforcement could harm foreign investor
confidence, there was some resistance to the idea that FDI is IPR-driven. One interviewee
noted that there was little evidence regarding the impact of IPRs on technology transfer
to South Africa, so one could only ‘speculate’ on their possible benefits at this stage.
In addition, another interviewee noted that the sectors in which foreign investors are
currently most interested, such as mining, are often far from sophisticated technologies
protected by patents.

Respondents felt that domestic innovation in South Africa was not strongly influenced
by IP protection, either positively or negatively. One interviewee noted that ‘IPR had
little impact on local innovation before South Africa signed the TRIPS Agreement or
afterwards’. It was felt that in a country with a significant gap between rich and poor,
prevailing knowledge about IPRs remains concentrated among the elite. Moreover, for

7The Natural Resources Defense Council in the US defines industrial agriculture as ‘the large-scale, intensive produc-
tion of crops and livestock, often involving chemical fertilizers for crops or the routine, harmful use of antibiotics
for livestock’.

8‘Substantive examination’ in this context refers to a system in which patent examiners working within the patent
office assess whether the claimed invention clears the legal thresholds for patentability, in particular, through
assessment of whether the invention is novel, involves an inventive step (is non-obvious), is capable of industrial
application, and is sufficiently disclosed.
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some renewables, such as solar and wind, adoption and scale-up are the main issues, as
most of the relevant key patents have already expired.

Participants also noted that the establishment of IPR protection in South Africa was
seen as promoting the adoption of IPR systems on the African continent, referring to
South Africa’s position in the negotiation of the IP chapter of the African Continental
Free Trade Agreement. For sophisticated and early-stage climate solutions (e.g. hard-to-
mitigate sectors such as clean manufacturing), there are potential areas where IP may be
relevant to mitigation in the future.

5. Discussion
From the interviews, it emerges that IPRs currently play an insignificant role in climate
technology transfer and innovation in developing countries. However, there is scope to
make IPRs work for climate and sustainable development goals. We reconcile and con-
textualise the insights from the literature and interviews, and derive policy implications
related to IPRs and beyond, structured along the three domains: international technol-
ogy transfer (Section 5.1), indigenous innovation (Section 5.2), and adaptive innovation
(Section 5.3). Figure 2 summarizes the process of thematic analysis, starting from the
literature review to semi-structured interviews and subsequent analysis.

5.1. International technology transfer
ITT involves market and institutional channels. Market-based ITT is a by-product of FDI
and trade. Many policy discussion on climate-related ITT are also related institutional
support mechanisms within the UNFCCC. Below, we discuss the role of the different ITT
channels by area of national and international policymaking, focusing on IPR-related
aspects.

5.1.1. Market mechanisms

FDI policy Interviewees acknowledged the role of IPRs in FDI, especially in knowledge-
intensive sectors. Yet, they considered them minor in FDI decisions, a formality, a ‘tick in
the box as part of the investment decision’. Market opportunities were far more influential.

However, FDI projects were criticized for lacking knowledge exchange, focusing pri-
marily on market exploration and resource exploitation: ‘it’s the company [...] coming
and establishing itself, and it’s not really a transfer of technology’. Most countries lack
absorptive capacities for knowledge-intensive FDIs and associated ITT (Mathew et al.,
2023; Olawuyi, 2018; Li, 2011, and see also section 5.3). Making FDI an effective route of
ITT requires co-production and co-development efforts to assist developing countries in
acquiring technological capabilities (Lee and Yoon, 2015). Effective IPR systems become
crucial for ITT via FDI once domestic technological capacity reaches a certain level.

Our results align with previous studies showing that market size, costs, infrastructure,
and growth are more important than IPRs (Section 2.2). China and India attracted sig-
nificant FDI despite weak IPR enforcement (Awokuse and Yin, 2010; Rai, 2008; Tikku,
1998). There may, however, be a positive relationship between robust IPR protection
and FDI in technology-intensive sectors, where FDI goes beyond low-cost manufacturing
or primary resource extraction and includes elements of joint ventures and R&D collab-
oration (Abdel-Latif, 2015; Leahy and Naghavi, 2010).

Many low-carbon projects risk continuing the trend of resource-focused FDI. Wind, sun,
land and certain raw materials are the primary resources of many mitigation technologies.
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Figure 2: Process of coding and thematic analysis
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Policy can stimulate knowledge flows in FDI, for example through training obligations,
local content requirements, and joint ventures (Maskus, 2010; Corvaglia, 2014). Yet,
the success of such measures depends on realistic targets and a broader industrial policy
(Scheifele et al., 2022; Fu et al., 2011; Cheung and Ping, 2004; Wong, 2006).

Trade and demand-pull policy Interviewees noted ‘at the end of the day, the key
constraint for developing countries is cost’, especially labour and production costs, when
sourcing from developed countries, for both IP-protected and off-patent climate technolo-
gies. Climate technologies from China and India are becoming preferred alternatives due
to their affordability (Quitzow, 2015; Lema and Lema, 2012).

Although IPRs theoretically increase the cost of climate technologies, many mitigation
technologies are traded in highly competitive markets and substitute technologies without
patent protection are available. Nevertheless, demand for climate technologies remains
lower than desired, due to cost barriers. Past studies highlighting IPR as partly causative
of these barriers may be outdated (Suzuki, 2015).

To overcome cost-related obstacles, tariff reductions in Preferential Trade Agreements
(PTAs) for relevant technologies could incentivize adoption (De Melo and Solleder, 2020;
Brandi et al., 2020; Corvaglia, 2014; Brewer, 2008; Maskus, 1998). However, the definition
of eligible climate-related goods in PTAs needs careful consideration to avoid the effective
exclusion of products from developing countries (De Melo and Solleder, 2020).

Additionally, promoting trade ‘among’ developing countries, focusing on technologies
suited to local contexts, could be a viable solution. Examples include the e-rikshaw
and off-grid renewables. Certain agricultural technologies have the greatest benefits in
neighbouring countries with similar climates or agricultural production systems. As one
interviewee said, ‘what works in Bangladesh can also work in Sri Lanka’. To date, in-
ternational ITT policies tended to focus on developed countries as exporters and are
often ill-suited to promote ITT between less developed countries. Trade among develop-
ing countries is often informal, and initiatives to coordinate these practices are lacking.
There is little empirical record to understand their scale and efficacy (Bouet et al., 2018).

Patent protection is often lacking for products developed in developing countries. This
is connected to concerns about developing countries becoming ‘dumping sites’ for low-
cost, low-quality climate solutions exported from China. Against this background, trade-
marks and branding are seen as quality assurance markers that are accessible to local
entrepreneurs looking to protect their adaptive and indigenous inventions (Section 5.2-
5.3).

5.1.2. Institutional mechanisms

International climate and trade agreements both incorporate institutional ITT provi-
sions, but their effectiveness is debated (Uddin and Karim, 2020). Interviewees described
specific flaws in the underlying legal frameworks.

TRIPS Agreement The main flaw in current ITT provisions is their disregard for
developing countries’ absorptive capacity. While Article 66.2 and Article 67 of the TRIPS
Agreement obligate developed countries to transfer technology and incorporate IPR into
local innovation systems of developing nations, these measures are often ineffective due
to limited local capacity. Quoting one interviewee: ‘they give us some technology and
some training, but not the technology transfer in the right way’.
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International climate policy To address the limited capacity issue, the UNFCCC
introduced the Joint Implementation and the Clean Development Mechanism (CDM) ini-
tiatives, which are designed to support climate-related FDI and joint ventures. However,
these performed poorly in ITT and emission reductions and were highly concentrated in
four countries (China, India, South Africa, and Brazil) with low participation rates of
most developing countries (Kainou, 2022; Lo and Cong, 2022; Corvaglia, 2014). Integrat-
ing local partners through well-calibrated local content and training requirements and
providing incentives could enhance their effectiveness.

Harmonising WTO and UNFCCC Another flaw lies in the division of responsibili-
ties between the WTO and UNFCCC into separate international policy domains (Cheng,
2022; Zhou, 2019). Participants noted that both the UNFCCC and the TRIPS Agree-
ment impose obligations on technology transfer, but it is less clear how these provisions
interact.

As one interviewee stated, there is a need for greater ‘synergy between intellectual
property and the issues and challenges of the WTO and the international agreements
related to climate change’. Another interviewee suggested it would be difficult to tackle
this problem due to ‘lack of hierarchy between the [respective] treaties’ in international law.
Uniform interpretation would be difficult to obtain given the ‘proliferation of plurilateral
arrangements and agreements’, and the rise of ‘alliance multilateralism’, or regional trade
agreements, amongst powerful trade blocks.

In principle, the two bodies could work together more closely. For example, the UN-
FCCC could help guide the interpretation of TRIPS provisions for climate technologies,
potentially by aligning them with its Technology Needs Assessment (De Coninck and
Sagar, 2015).

However, beyond the inevitable barriers to cooperation created by institutional terri-
toriality, it should also be noted that the UNFCCC and WTO are rooted in different
economic traditions. The UNFCCC is motivated by the institutional tradition, embody-
ing the principle of CBDR. In contrast, the WTO is shaped by the free trade tradition
inspired by economic liberalism. Although these different theoretical foundations may
further complicate institutional cooperation, an alternative perspective would be to see
them as playing different roles in promoting the transfer and innovation of mitigation
(WTO) and adaptation technologies (UNFCCC) (see Figure 3).

Technological capacity building Existing institutional mechanisms have a limita-
tion: their focus on ITT from developed to developing countries neglects technologies
originating from developing nations (Corvaglia, 2014; Brewer, 2008). While this approach
aligns with the UNFCCC’s principle of CBDR, it ignores the potential of South-South
ITT. This topic gains increasing traction in the literature (Uddin and Karim, 2020; Ur-
ban, 2018; Corvaglia, 2014; Brewer, 2008), and the UN has now incorporated it into its
agenda.9

Support from developed countries may, however, still be pivotal in facilitating ITT
among developing countries. Uddin and Karim (2020) emphasizes the significance of tri-
angular cooperation. This is where developed countries can assist ‘Southern-driven part-
nerships between two or more developing countries supported by a developed country(ies)
or multilateral organization(s) to implement development cooperation programmes and
projects’ (UN, 2012).10 This support can be financial, legal, or technical.

9https://news.un.org/en/story/2019/03/1035011 [Last accessed 29 August 2023].
10The UN defines South-South cooperation as a ‘process whereby two or more developing countries pursue their

individual and/or shared national capacity development objectives through exchanges of knowledge, skills, resources
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Infrastructure assistance is important in this context. Many developing countries lack
existing fossil fuel infrastructure, providing an opportunity to adopt renewables with-
out transitioning away from carbon-intensive sources. Financial support for relevant
infrastructure can catalyse the widespread adoption of locally adapted or invented clean
solutions. This potential aligns with opportunities for leapfrogging, illustrated by the
success story of rapid mobile phone technology adoption (Ahmad et al., 2020; Aker and
Mbiti, 2010).

5.2. Indigenous innovation
Locally-specific value creation and capture Many climate solutions required by de-
veloping countries diverge from those needed in advanced economies. Local entrepreneurs
will therefore need to devise effective solutions tailored to local challenges, including low-
tech and NbS.

Patent law has little applicability to NbS. Consider, for example, projects involving the
restoration of mangroves, which can sequester carbon dioxide, preserve biodiversity and
protect coastal areas from adverse weather events (Arkema et al., 2023). Such projects
can be impactful and do not implicate patent law. As regards low-tech solutions, patent
law’s strict novelty and non-obviousness standards mean that patents can play no role in
incentivising the development of simple but impactful solutions.

As one interviewee stated, ‘the IP system can provide some protection for innovators
at the expense of things which may be easier, cheaper, whatever may be more adapted
to the Global South’. Interviewees emphasized the limitations of patents, particularly
in the context of ‘frugal innovation’ – innovative solutions developed under resource
constraints (Radjou et al., 2012; Dreyfuss and Benoliel, 2021). One specific example
mentioned by interviewees was oral saline technology for diarrhoea treatment, a high-
impact solution that might not meet the stringent novelty requirements of patents but
can make a significant difference in developing countries.

National innovation policy and IPR system Interviewees from Bangladesh and
Kenya pointed out that IPRs are largely owned by foreign firms, consistent with the lit-
erature (Corvaglia, 2014; UNEP, EPO and ICTSD, 2010). An interviewee noted, ‘intel-
lectual property comes after technological development’, emphasizing that IPR protection
becomes a relevant part of well-functioning innovation systems after their establishment.
Moreover, interviewees from India, with a more established IPR system, attribute India’s
innovation to demand-side incentives rather than IPR protection, aligning with a quote
from Kenya ‘innovation has always been there, it’s the law that comes now’.

Trademarks, however, are widely used by local innovators and more equally distributed
among foreign and domestic applicants than patents (Suthersanen, 2006; Baroncelli et al.,
2005). Compared to patents, trademarks are easier to register, which may promote low-
cost climate innovation and local entrepreneurship. They can help build consumer loyalty
and trust, encouraging the creation of reliable and functional climate solutions. The
relative reliance on trademarks compared to other IPRs correlates with development (see
also Kang et al., 2020). One respondent commented that in all economies the adoption
of IPR systems follows a common trajectory as the economy develops: ‘you start with
trademarks, inevitably, because trademarks have existed since markets existed...slightly
later when markets start to develop...you look at utility models and patents’.

and technical know-how, and through regional and interregional collective actions, including partnerships involving
governments, regional organizations, civil society, academia and the private sector, for their individual and/or
mutual benefit within and across regions’ (see UN, 2012).
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5.3. Adaptive innovation
Locally-specific value creation and capture Adaptive innovation can beneficial for
local society and help speed up diffusion of existing technology. For example, the rise
of e-scooters, e-rickshaws, and off-grid solar PV solutions in various developing countries
show the great potential for locally-specific markets for adaptive innovation building on
imported technology (Urmee and Md, 2016; Akamanzi et al., 2016; Lema and Lema,
2012). Adaptive innovation also offers opportunities for sustainable growth and leapfrog-
ging by skipping the emission-intensive phase of industrialisation.

National innovation policy and IPR system Adaptive innovation is the channel of
climate technology diffusion where IPRs matter (both positive and negative). On the one
hand, follow-on innovation that involves significantly adapting or repurposing cutting-
edge imported technologies can clear the novelty trap. This increases the potential for
patents to incentivise local innovators including, potentially, by guaranteeing returns in
export markets in which adaptive innovations are adopted. On the other hand, adaptive
innovations may be hindered if they risk infringing IPRs over imported technologies,
namely, in situations where patented imported technologies are being copied, changed
and repurposed.

Our results suggest that adaptive innovation is not yet sufficiently widespread in any
of the countries studied for IPRs to be a relevant consideration. This should not be
a matter of surprise. National policy for adaptive innovation needs to focus on local
capability formation, which can form a basis for technology leap-frogging. IPRs are, as
yet, something that is of relatively little concern, but this may change. As one interviewee
stated, ‘[w]e have many high-tech solutions in rich countries but what’s needed are low-tech
solutions, but if there is a barrier to protect these inventions and if [IPR] isn’t a barrier
to local development, then it might be a barrier to upscaling green technology diffusion’.
But equally, it is possible that IPRs play a more positive role in adaptive innovation. At
present, it would be premature to politically intervene in either direction.

As an alternative, mentioned by various interviewees and in agreement with existing
studies, utility models can offer an incentive for the development of low-cost and low-
complexity climate technologies (Dreyfuss and Benoliel, 2021; Kim et al., 2012; Suther-
sanen, 2006). However, the efficacy of second-tier systems for protecting innovation is
controversial. Some countries that have experimented with such systems have since aban-
doned them. For example, in Australia, the innovation patent started being phased out
in August 2021.11 Whether this experience holds lessons for developing countries is to
be determined, as utility models might play a positive role in catching-up (Suthersanen,
2006; Kim et al., 2012).

6. IPRs as part of a broader strategy for climate
technology in developing countries
IPRs are not going to save the world, nor are they going to doom us to disaster. Getting
IPR policy right, however, can make a difference at the margins of tackling climate change.
Current debates have been dominated by whether IPRs should be weakened to facilitate
ITT – especially by expanding TRIPS waivers to climate technologies. Our analysis
suggests that this debate misses the mark. Weakening IPRs is unlikely to facilitate ITT

11See Intellectual Property Laws Amendment (Productivity Commission Response Part 2 and Other Measures) Act
2020 (Cth).
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to developing countries, and might even do harm if it were to shake investor confidence.
The bigger danger, however, is that the debate about a TRIPS waiver will become a
distraction. As one interviewee noted, the concern is that this debate is a ‘storm in a
teacup’ that ‘misdirected critical energies towards the wrong targets’

Our interviewees suggested that domestic demand-pull policies should be prioritised to
strengthen the demand for ITT. This conclusion is in line with emerging discussions on the
importance of demand-focus rather than supply-focus in policies supporting sustainability
transition (e.g. Boon and Edler, 2018). Demand-focused policies in this context include
environmental regulation and financial incentives, with the latter including subsidies,
public procurement programmes and carbon pricing, but recognizing that scarce public
budgets remain a barrier to fiscal support in poor countries.

Local demand is key and a precondition to attract FDI, while IPR protection has
little relevance to ITT in mitigation. However, robust national IP policies may provide
some confidence to foreign investors, which can facilitate knowledge transfer and capacity
building. Our interviewees emphasised the need for FDI to be accompanied by realistic
and specific plans for the actual transfer of skills and capabilities. The local IPR system
may have a limited but positive role to play alongside, for example, mandatory joint
venture, local sourcing and collaboration requirements.

Turning to indigenous and adaptive innovation, the focus should be on local capability
formation. Building technical expertise and ensuring that finance is available to local
entrepreneurs should be prioritized. It is, therefore, unsurprising that one interviewee
described weakening IPRs, rather than funding capacity-building or taking similar mea-
sures, as a ‘cynical minimalist approach’. Meaningful measures are more likely to come
in the form of funding to implement simple but impactful solutions, and formalised sys-
tems for targeted knowledge transfer. Once local businesses can produce indigenous and
adaptive innovations, the creation and expansion of domestic and international markets
for these technologies become important.

Interviewees agreed that trademarks already play an important role in facilitating do-
mestic market penetration. Indeed, it is striking that interviewees from all four countries
highlighted the role of trademarks in helping to create brand loyalty. There is no obvious
reason why trademarks could not perform the same role in cross-border trade if the trend
towards South-South technology transfer continues and can be fostered and promoted.
Also striking is that several interviewees spoke in positive terms about the potential for
utility models to incentivize local innovators and entrepreneurs. Given the somewhat
chequered history of second-tier patent systems, this was unexpected, and it is an area
where more work is needed.

None of the above is to suggest that it is not possible to envisage IPRs causing problems
for the diffusion of climate technologies in the future. There may be cases in which IPRs
slow the diffusion of specific complex mitigation solutions or come to be a barrier to
particular forms of adaptive innovation. If such problems emerge, it may be necessary to
explore the encouragement of patent pools or compulsory licensing or, indeed, a targeted
TRIPS waiver. At present, however, there is no reason to believe that proceeding in any
of these directions is necessary or desirable.

Our study is built around three key channels of climate technology diffusion: (1) ITT,
(2) indigenous innovation, and (3) follow-on adaptive innovation. These three routes
mutually reinforce, and their relative power depends on the level of technology-specific
capabilities. Once essential capabilities have been acquired through ITT, indigenous and
adaptive innovation can be fostered through implementing appropriate mechanisms, in-
cluding a positive role for trademarks and, potentially, utility models. Enhanced domestic
capabilities, grounded in indigenous and adaptive innovation, can in turn facilitate the
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Figure 3: Results in a nutshell

ITT of more advanced solutions.
Figure 3 illustrates our understanding of the current landscape, and the interdependen-

cies between different levels of policy, the three areas of climate technology (ITT, indige-
nous and adaptive innovation), and their relative relevance for mitigation and adaptation
in developing countries.

7. Conclusions
The need for climate technologies in developing countries to address existential threats
and promote sustainable development has sparked debates about whether IPRs hinder or
foster access and use of the required technologies. This study seeks to add to this debate
by combining a systematic literature review with an exploratory empirical analysis of 20
in-depth expert interviews in four developing countries.

Despite our contributions, several limitations persist. First, while we differentiate
between mitigation and adaptation technologies based on their intended purpose, it is
important to recognise the substantial technological heterogeneity within each category.
Policymakers and future studies should therefore consider not only the distinction between
mitigation and adaptation, but also the specific technological circumstances, including
maturity level, distribution of complementary resources, technological complexity, and IP
relevance.

Second, while this study examined diffusion, future studies may examine pre-market
innovation, such as indigenous basic research in developing countries, or local absorptive
capacities, such as manufacturing capabilities and business model innovation.

Third, while significant, our sample size is small, and its findings have limited gener-
alisability. This small sample excludes some perspectives. Future research may broaden
the sample of countries or adopt in-depth national case studies.

Fourth, our findings highlight the importance of trademarks and utility models in
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lower-income nations. Across the countries studied, trademarks proffer a low-cost brand
innovation with possible adoption benefits. Similarly, participants perceived utility mod-
els as low-cost alternatives to patents. However, it is an open question whether these
schemes will succeed or mirror shortcomings of utility models in technologically advanced
economies.
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Appendix A. Interview participants
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Appendix B. Interview guide
1. To start, could you please outline your expertise, and how you have come across intel-
lectual property law and climate-friendly innovation in your work, if at all?
2. What is your definition of sustainable development?
3. What are the main challenges for sustainable development in your country?
4. What was the impact of the Paris Agreement on sustainable development in your
country?
5. How does innovation feature in those challenges? What kinds of innovation or tech-
nologies are important for [X country]?
6. Would you say that IPRs are important for domestic innovation? Why or why not?

• What sort of IPRs matter?
• Are IPRs important for any other reasons?
• *In what ways does IP law impact your business/export decisions? Could you please

give an example?
7. Do you think IPRs are important for international trade? Why or why not?

• *How do IPRs affect foreign direct investment? Would you say it has a positive or
negative impact? Why or why not?

8. Do IPRs facilitate technology transfer?
• From developed economies to the developing world? Between developing nations?
• Is technology transfer being realised to its full potential? Why or why not?
• Can you think of any improvements which would increase technology transfer?

9. *What was the impact (if any) on [X country] of joining the international intellectual
property law systems under the TRIPS Agreement?

• Can you describe any advantages or disadvantages? Can you give any examples?
10. Do any aspects of IP law need to be reformed? Why or why not? What needs to
change?
11. I am sure you are aware of the debates surrounding IPRs in relation to COVID-19
vaccine technologies. What have we learned from these debates?

• Do you think the COVID-19 pandemic and the climate emergency raise any similar
issues? Why or why not?

12. Based on your view of climate-friendly innovation in [X country], would you say that
IPRs promote climate-friendly innovation, or hinder it?

• For instance, would you agree with the statement that patents are a ‘barrier’ to
green innovation, and if so why, or why not? What about other IPRs?

13. Is there anything else I didn’t touch on you would like to cover?

Note. * Denotes possible follow-up questions depending on the interviewee’s role.
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