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Abstract
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Global climate as a commons — from decision making to climate actions in least
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The international battle against climate change requires action from all parties of the
United Nations Framework Convention on Climate Change including the rapidly
developing low-income countries. Most of the least developed countries (LDCs) have
prepared nationally determined contributions (NDCs) to implement the Paris Agreement
(PA). Most have strategies to tackle a fair share of the burden, regardless of the different
economic challenges they face. The developed countries have made pledges to financially
assist the LDCs, and several financial instruments, such as the Clean Development
Mechanism (CDM) and funds have been used. Understanding the variation in
commitment among LDCs would improve climate agreements and enhance global
implementation of climate action. This study aims to determine the degree to which 36
LDCs implemented the PA in their NDCs, as well as the factors that determined this
degree. A closer investigation of the implementation of climate strategies was conducted
using Nepal as a case study. Aid-dependent Nepal is vulnerable to climate change and
committed to its mitigation while pursuing democracy and development.

The institutional analysis and development (IAD) framework and the institutional
grammar tool (IGT) developed by Elinor Ostrom and her colleagues was applied to
implement systematic assessments of institutions and the reform of national climate
policy. To identify the determinants of the degree of implementation, national contexts,
decision making, and patterns of interaction were investigated for six case countries.
Current national institutions have not enabled effective climate change mitigation.
Despite relevant political decisions being made, progress toward climate change
mitigation is slow. In general, climate change has not been widely tackled across all the
relevant sectors, such as waste management, traffic, and agriculture, nor across
governance levels, and there is little coherence between development and climate
policies. Instead, natural resource management is often prioritized for climate actions.
Countries that focus more on structural changes and institutional strengthening, such as
education and political and legislative instruments, are likely to implement the PA to a
high degree. Therefore, encouraging countries to implement changes in the national
institutional and economic arrangements required for effective climate change mitigation
is crucial. A fair, inclusive procedure, a reasonable legitimate burden; variety of
instruments; and the required criteria with synergy between mitigation and development
provide the most effective mitigation. Building local science institutions and funding



addressed effectively, even to local actors, are key options for improving the
implementation of the national climate strategies of LDCs. The variation in commitment
among LDCs is driven by their perspective on fair share of climate actions and climate
finance.

Keywords: climate change mitigation, the Paris Agreement (PA), nationally determined
contributions (NDCs), least developed countries (LDCSs), institutional analysis and
development (IAD) framework, institutional grammar tool (IGT), fair share
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1 Introduction

1.1 Managing climate as a commons

Climate change is the largest collective action problem humanity has faced to date. In
seeking to address this problem, the most significant step toward climate change
mitigation via collective action has been the Paris Agreement (PA), a legally binding
international treaty on climate change that was adopted in 2015. The most severe
consequences of climate change may be avoidable if emission reductions are
implemented globally and immediately. Moreover, although more and more countries
have committed to becoming carbon neutral by around 2050, the goal of reducing
greenhouse gas (GHG) emissions will only be achieved if countries implement specific
climate change mitigation commitments as stated in nationally determined contributions
(NDCs; Glasnovic et al., 2020; UNEP, 2020).

Global climate change policy and especially the discussion is shaped by concerns about
free riding. A country’s contribution to a collective effort depends largely on how much
other countries contribute. This makes efforts to tackle climate change potentially
vulnerable to non-cooperation by others, which may be evident when the rich countries
responsible for the climate crisis fail to do their fair share (Hovi et al., 2015). Multiple
other determinants also explain whether a country can implement a specific mitigation
commitment via national policies, including the availability of resources, political
ideology within a state, and interest group pressure (Ringquist, 1994).

After the establishment of the PA and the adoption of NDCs, countries have implemented
their commitments via national policies. Almost all the countries in the world have at
least one law or policy dealing with climate change, including executive orders or policies
issued by governments and legislative acts passed by parliament. Some forerunner
countries have well over 20 such laws to limit emissions in various sectors (Eskander et
al., 2021). However, these legislations are not ambitious enough and their limitations are
leading the world dangerously 2,7 Celsius degrees warmer. (Climate Action Tracker,
2021)

The poor adoption of climate commitments has traditionally been explained by the issue
of free riding. Even if countries expect other countries to free ride, governments have
implemented climate policies regardless of what other countries do, and they do so
irrespective of whether a climate treaty dealing with free riding is in place. Without a
systematic model for global climate policy reform, institutional and political responses to
climate change may focus on the wrong policymaking dilemma (Aklin and Milkenberg,
2020).

Climate policy inaction has usually been explained equally in terms of collective action
and distributive politics accounts. Scholars have long argued that national climate policy
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connects with concerns about free riding. Yet, Aklin and Mildenberg (2020) point to the
surprising lack of empirical confirmation for this basic assumption: It appears that
national distributive conflicts (and not only free-riding concerns) tend to act as the binding
constraints on global climate policy action. The conceptualization of climate change by
social groups is also reflected in the strategies. At the political level, the tendency to
underestimate the future has been a challenge in implementing climate policy with long-
term strategies that require investments in the present (Chapman and Khanna, 2000).

The global climate into which GHGs are emitted is inescapably shared by all nations.
Governing climate change requires a context in which collective action in a fragile and
increasingly interdependent world provides information, learning, and interaction
between actors while simultaneously fostering reciprocity between them. Although
emissions affect the climate globally, polluting activities are often enabled by the national
context. Therefore, setting specific goals and targets for GHG emissions at the national
level is regarded as the only option to manage climate change. However, the question of
which countries and sectors should have targets has been discussed for years. This
discussion has been heavily shaped by colonialism and fossil capitalism. Fossil capitalism
means the inseparable connection between fossil fuels and economic system leading
societies to be completely dependent on growth of fossil fuel usage. For example, in EU
existing fossil fuel investments will remain protected for 10 years and some gas projects
for even longer. According to IAE subsidies for fossil fuels in 2021 were USD 440 billion.
(IEA, 2022). Therefore, this dissertation takes a closer look at the context in which climate
decisions take place at international, national, and local levels.

International politics is an extremely complex field, especially for global climate
governance, which operates between overlapping and nonhierarchical institutions and a
regime populated by states, international organizations (10s), and non-state actors.
During the history of climate negotiations, three specific issues have arisen in the
discussions: the role of science, the gap between the Global North and Global South, and
finally, the role of markets. Initially, there was discussion about the role of human
activities in rising GHG levels, but we no longer need to debate whether humans are the
cause of global warming: the great majority of scientists, along with a clear majority of
the general population worldwide, agree on the indisputable impact of human activities
(IPCC, 2022). In addition, a global consensus now exists that climate change represents
a significant potential threat to the world’s wellbeing. The disagreement has shifted to
issues related to how and when to address that threat.

Governing the commons is defined by democratic procedures and in particular the
participation of stakeholders in designing the management of common resources
(Loomis, 2000). Researchers have applied a framework to evaluate direct engagement of
local priorities and perspectives in research for sustainability (Blackstock et al., 2007) or
the analysis of benefits, efforts, and risks of participants in landscape co-management
(Enengel etal., 2011). Cummings et al. (2020) recognized three “necessary developments
in natural resource governance” as follows: (1) improving practices for writing and
publishing social-ecological analyses, (2) developing incentives to resolve collective
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action problems in science, and (3) developing public infrastructure to document and
curate socioeconomical status (SES) knowledge. This dissertation relates to the second
topic (Cummings et al., 2020).

The international field in which climate decisions are made is becoming more and more
unstable and unpredictable; the war in Ukraine, causing record high energy prices, is just
one example. The key aim of climate policy is to replace fossil fuels with renewable, but
this process must be stable, predictable and fair. (Mercure at al., 2021) The IPCC has
stated that climate change cannot be managed solely by technocratic solutions such as
carbon tax. A complete societal change is needed. (IPCC, 2022) This societal change
would be the largest economic and technological change in the history of human kind.

1.2 International negotiations

International climate negotiations have been studied since the 1990s, with updated
discussion after the adoption of the PA (Rajamani, 2016; Rogelj et al., 2016). Such
negotiations include policies addressing climate change at the national level (Bernauer
and Bohmelt, 2013; Jordan and Huitema, 2014; Lachapelle and Paterson, 2013), as well
as the patterns of national policy activity (Fleig et al., 2017; Tobin, 2017).

So far states have continued hazardous polluting activities. They have different historical
responsibilities for GHG emissions, and the lack of hierarchy and sanctions in
decentralized world politics makes enforcement of a global climate agreement difficult.
This problem is exacerbated by the fossil capitalism giving leaders of state the incorrect
perception that cutting emissions will make energy more expensive, adversely affecting
national economic competitiveness. The new fossil fuel investments are still on a rise
even if renewable energy is cheaper in the long run (Zhan et al, 2021). The effects of
controlling emissions spread throughout the global economy (Keohane and Victor, 2016).
Climate change mitigation essentially requires the rearrangement of economic systems
and global public goods, such as knowledge or technology. However, although the EU
has tried to take a leadership role, no country or group has been able to lead this
rearrangement (Keohane and Victor, 2016) Any given country’s contribution to a
collective effort is likely to depend at some level on other countries’ contributions (Hovi
etal., 2015). For example, countries such as China and India initially stated commitments
that were conditional on developed countries’ financial commitments. However, after the
Copenhagen summit in 2009, both countries began to make commitments to reduce the
emission intensity of their gross domestic products (GDPs). They stated that their
commitments were subject to developed countries fulfilling their responsibilities with
regard to financial and technology transfers under the United Nations Framework
Convention on Climate Change (UNFCCC; Gupta, 2016).

The market-based mechanism with a price for carbon represents the first attempt to
address climate change globally. Even if this does not resolve the pervasive issue of free
riding, there are increased incentives for national carbon pricing under this scheme (Hovi
et al., 2014). It is believed that business as usual will lead to catastrophic consequences;
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although increasing initiatives to act on climate change are being implemented, closer
inspection shows that these positive trends still fall short of the necessary fundamental
shift in global climate policy (Clémencon 2018).

Shared values are the basis for global cooperation as well as the fundamental shift in
global climate policy. The principles of equity, justice, and fairness are fundamental to
addressing the challenges of global climate change in national policymaking. This
response to climate change must be urgent and comprehensive, but at the same time, it
must be fair and equitable, leaving no one behind. There is pressure to expand the scope
of the climate actions from simply tackling GHG emission reductions to supporting wider
impacts on livelihood and the empowerment of people (Newel et al., 2021).

Often, climate actions are measured against actual carbon dioxide emissions while the
institutional and social changes in societes are neglected. For example, trending litigation
develops a notion of urgency for national climate policies with the help of discourses
(Paiement, 2020).

Recognizing the underlying institutional values in states is a crucial step in climate change
mitigation. The way in which people experience, respond to, and cope with such
environmental phenomena as climate change occurs in the context of social, cultural,
economic, and political conditions, processes, and values (Thomas and Twyman, 2005).
The institutional analysis and development framework (IAD framework) developed by
Ostrom sheds light on institutional diversity and helps elucidate the potential
effectiveness of political decisions by identifying key design features with other
institutional arrangements (Lien et al., 2018; Ostrom, 2007).

1.3 Discourses on global climate governance

Discourses on climate governance can be divided into three different approaches (Table
1): “Green governmentality” highlights the constitutive power of language, knowledge,
and ideas in environmental affairs in contrast to the actor-oriented approach of global
climate politics. Later discussion topics of “ecological modernization” and *“climate
justice” focus on empowerment in intergovernmental decision making (notably the
UNFCCQC) related to the multitude of environmental discourses found in the public space
of civil society activism (Béckstrand and Lévbrand, 2019).

This dissertation combines the three discourses on global climate governance. The
assumptions made here about the problem of governance are that climate change is an
urgent collective action problem and a nexus of interrelated structural problems. The
focus of climate governance is to reach low carbon development with climate justice at
many levels of actors. Whereas climate policy crosses economy and society, the effects
of economy-wide climate reform cannot be contained in one institution (Asselt and Zelli,
2014). The climate policies consistent with sustainable development are synergistic and
do not contradict sectoral policies or development plans (Ahmad, 2009).
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The issue of climate change is often seen in policy analysis as a classic problem of
collective action or a challenge of the global commons (Carraro, 2003). Current
knowledge about climate change and its impact leaves us uncertain about the future. On
the one hand, we are on a thin ice, draining many resources or converting them into
unfavourable forms. This massive threat requires an enforceable global treaty. However,
our technology and science are developing faster than GHG emissions (Nordhaus, 1994).
The question is, are our policies developing fast enough?

The classic theory of collective action assumes that the behaviour of the people will not
change for the better until an external authority enforces rules. Therefore, the developing
countries in particular have called for a change in institutions at the global level. For
environmental protection, problems such as climate change should be dealt with despite
the lack of complete information and the substantial pressure on natural resources
(Wiener, 2007).

International multilateralism, meaning a cooperative effort between nation-states, has
been seen as the most convenient forum for climate governance (Hare et al., 2010). This
classical top-down approach has dominated global climate governance, while other, more
decentralist approaches have emerged focusing on individual and often diverging
incentive structures of the nation-states.

Table 1. Discourses on global climate governance. Adapted from Béckstrand and
Lovbrand (2019)

Green governmentality Ecological modernization Climate justice

Problem of governance Climate change is an urgent Climate change is a nexus of ~ Climate change is a structural
collective action problem interrelated problems problem tied to global capitalism

and neo-colonialism

Ethos of governance Global risk reduction; systematic Public—private partnering, low- Climate justice; popular
carbon management carbon development sovereignty

Modes of governance International policy coordination, Polycentric governance via Grassroots activism and protest;
emission targets and timetables  carbon clubs, markets, global resource redistribution

partnerships, and networks and compensation

Subjects of governance The administrative state; Major emitters; cities; NGOs;  Marginalized peoples and states;
technical experts; organized business; local communities; grassroots movements;
interest groups consumers; youth; women indigenous peoples

The national responses to the climate crisis are shaped by tradeoffs between development,
such as poverty eradication, access to clean water, food, and investments in modern
energy. While attempting to limit the climate crisis, developing countries in particular are
pursuing democracy and stable socioeconomic development (Nerini et al., 2019). Here
we use the term “developing country” instead of “low-income country”, because the term
developing country, as used by the UNFCCC, better describes the priorities and historical
position of these countries. The term developing country is a standardized term used by
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the UNFCC. Energy poverty is a great hindrance to the socioeconomic development of
any country; efficient energy systems with a high integration of renewable energy are
well represented in national climate strategies, and therefore, it is expected that most
people on Earth will have access to clean energy by 2030 (Nerini et al., 2019).

The discourse on global climate governance is heavily led by the rich Western nations.
By Western countries here | mean the countries with cultural origin in Europe. The irony
here is that many Western countries, such as the USA, Canada, and Australia, have been
built on fossil capitalism. The countries developed their identities at the same time as the
coal industry started to flourish and steam engines were invented. These countries have
unilaterally defined the major focus, risks to manage, and problems to tackle in global
climate policy. In addition, these countries have offered capitalist approaches, such as
market-based solutions, to limit GHG emissions. Obeng-Odoom (2020) claims that with
climate, the West has also provoked capitalism in LDCs, where it necessarily does not
work. However, the success of capitalism is not entirely a cultural issue (Obeng-Odoom,
2020). The question is, can climate actions that are in line with capitalism also be effective
in terms of climate justice?

The concept of development has always had a patronizing echo from Western-sourced
development criteria regarding growth, property, and equality. Often the problems of
developing countries have been explained by the corruption of national governments,
backward cultures, and differential levels of human capital instead of the structural causes
of inequality. Furthermore, the pursuit of Western standards of property and growth can
increase inequality. Capitalism has been challenged for providing a neoliberal discourse
that subordinates the environment and social justice for profit seeking. Therefore, an
alternative discourse is needed (Obeng-Odoom, 2020).

1.4 National solutions

National governments are directly committed to international treaties. However
subnational governments are not. This issue is highly neglected by the rich countries.
Each governance level for decision making has autonomous processes, each with their
unique dynamic. Economic benefits may conflict with high technology development.
Despite of the severity of the climate crisis developed countries seek to maintain their
technological competitiveness. Therefore, there is no clear target for technology transfer
in PA. (Xu, 2021)

The internationally dictated climate agreement has not proven to be effective, leaving us
far from the aim of limiting warming to safe level of 1.5 °C. Therefore, actions at the
national and local levels are needed. National climate legislation and strategies increased
strongly for some time since following the Copenhagen Climate Conference in 2009, but
they have stagnated somewhat in recent years (lacobuta et al., 2018). Traditionally, the
global climate change policy agenda has been set mainly by developed countries.
However, a demand for equity in climate change mitigation has arisen (Morgan and
Waskow, 2014; Ribbelke, 2011), where rich countries are identified as having a moral
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responsibility to remedy the harm GHG emissions under their purview have caused and
to prevent future harm (for a general discussion, see Dellink et al., 2009; Klock et al.,
2018).

The absence of internationally binding regulations on emissions emphasizes the
conditions of political decision making in these countries. NDCs have enabled least
developed countries (LDCs) to present the types and scopes of their contributions based
on their national circumstances (Northrop et al., 2016) and to develop these commitments
into legally binding actions (Bodansky, 2016).

Climate policy should involve the reshaping of institutions and the global economy.
Conflicts over resources are further expanded by ideological struggles among politicians,
voters, and interest groups, creating winners and losers (Aklin and Mildenberg, 2020).
Therefore, it is thought that climate change will not be adequately addressed with the
current neoliberal, corporate-based approach. UNFCCC was established to set a global
climate strategy based on a principle of common but differentiated responsibilities
(CBDR). However, if the question of climate fairness is to be of more interest to scholars,
it must be set in the current political context. A debate about the fairness of climate actions
is tied to the costs and benefits of those actions. Since the climate crisis has been reframed
beyond being just an environmental problem, solutions must likewise be reframed to go
beyond capitalist and colonialist solutions assuming a stable world and instead focus on
fair and demaocratic solutions recognizing an uncertain world. (Cottrell and Falcao, 2018)

According to Ostrom (2011), there is no effective top-down approach to resource
management; instead, rules should be dictated by local people from local ecological
needs. In Ostrom’s view, participatory institutions are vital: people will be more likely to
follow rules if they have participated in forming them. Therefore, it is advantageous to
involve as many people as possible in decision making. Moreover, once rules have been
set, communities need a way of confirming that people are following them. Ostrom
observed that the commons that worked best did not just ban people who broke the rules,
as such measures tend to create resentment. Instead, they had systems of warnings and
fines, as well as informal reputational consequences in the community. (Ostrom, 1990,
2010, 2011).

Climate change mitigation requires an appropriate institutional environment for
establishing new climate change policies in line with international treaties. For example,
effective channels that can mobilize climate finance help to establish new climate policies
(Stadelmann and Castro, 2014). At the same time, the limitations of governments, such
as risk of corruption, are among the most significant factors affecting policy adoption
(Stadelmann and Castro, 2014).

The nature and degree of climate actions can be derived from formal and informal
prescriptions in legal documents issued by central governments, including NDCs. NDCs
have been the subject of research since 2015. Sector-specific analyses have been
conducted, for example, regarding forestry (Petersen and Varela, 2015), agriculture
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(Strohmaier et al., 2016), water (Cran and Durand, 2015), renewable energy (Senshaw
and Kim, 2018), and electrification (Selvakkumaran and Silveira, 2018). NDCs have also
been related to overall sustainable development (Antwi-Agyei et al., 2018). The broadest
review of NDCs was provided by the UNFCCC (2015) synthesis report. By analysing the
PA, Keohane and Oppenheimer (2016) aimed to elucidate how the pledge and the review
of the implementation of the agreement could be undertaken in national decision making.

The question for researchers has been how political narratives, economic incentives,
informal rules and relationships shape the distribution of power and resources between
individuals and groups (Jacobsen et al., 2004). Tanner and Allouche (2011) argued that
this political economy approach to climate change is critical without underestimating
problems of rent-seeking in climate finance or historical bias toward global approaches
that may not be sufficiently flexible for national or subnational conditions (Booth and
Unsworth, 2014; Faustino and Booth, 2014; Rocha Menocal, 2014).

1.5 Research gap

The characteristics of climate change mitigation strategies have been explored in previous
studies (Table 2). Especially in LDCs, the policy is strongly influenced by international
arenas, such as the UNFCCC, IPCC, bilateral organizations, and donor agencies (Rahman
and Giessen, 2017). Somorin et al. (2010) studied the policy discourses on mitigation and
concluded that in addition to greenhouse gas emission reductions, mitigation policy
should seek to address other issues, such as poverty reduction and biodiversity
conservation (Somorin et al., 2010). The same kinds of results were presented by Dubash
et al. (2013), who studied the Indian climate change policy and stated that India should
explore ways of addressing climate mitigation but do so in a manner that is consistent
with development objectives.

International negotiations have provided responses to a wide range of global issues, such
as trade, security, and the environment (Duffield, 2007). Finance is a critical agenda item
in the international negotiations as country negotiators seek mutual understanding:
addressing climate change will require not only additional resources but also fair and
equal decision-making processes. Therefore, our first research question is, what is the
global financial context of climate actions in LDCs?

Three issues have framed international negotiations: fragmentation (Biermann et al.,
2009), polycentricity (Jordan et al. 2018), and complexity in networks (Orsini et al.,
2020). These have been taken from different disciplines and applied to global governance
research. Here, fragmentation in the global governance of transnational issues appears to
be a straightforward concept; it may be categorized as conflictive, cooperative, or
synergistic (Biermann et al., 2009). Furthermore, scholars have reflected on how
fragmentation may provide actors with more opportunities to maintain their old harmful
strategies instead of adopting necessary new policy reforms (Gehring and Faude, 2014:
472). The concept of polycentricity (Aligica and Tarko, 2012; Ostrom, 2010) focuses on
institutions that jointly accommodate their actions in line with shared goals instead of
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patterns of relationships (Ostrom, 2010). Here, international institutions are modeled,
analysed, and characterized,; this is also called the network approach, and it has been used
for analysing international regimes (Morin et al., 2017), intergovernmental or
nongovernmental organizations (NGOs; Beckfield, 2010; Murdie, 2013), and multilateral
agreements (Kim, 2013).

Institutional analysis has covered theoretical and empirical approaches in several
branches of social science, political science, and economics, including different
methodological approaches. Qualitative case study methods have allowed researchers to
develop and test theories about how institutional arrangements shape policy outcomes
(Gautam and Shivakoti, 2005; Hardy and Koontz, 2009; Imperial and Yandle, 2005;
Bushouse, 2011). However, a systematic, theoretically grounded analysis for
understanding the contextual and situational enabling factors and barriers to the
implementation of the PA at national and local levels has not been performed. Studies
lack the approach of institutional development from global to local climate institutions.
Although many concepts and tools for addressing climate change have been proposed,
key pieces of information are still missing. The way in which actors steer institutional
interaction toward synergistic effects is poorly understood, and there is room for deeper
insight into the structure, role, and consequences of these institutions. Thus, institutional
analysis approaches can offer a systematic basis for precisely characterizing key
institutional features.

The IAD framework relies on theories in political science, such as game theory and the
theory of state. As in game theory, interactions between the actors in the IAD framework
produce outcomes that affect the material welfare of the actors. Such research groups as
Babili et al. (2015), Gari et al. (2017), Kajembe et al. (2003), and Saeed et al. (2017) have
assessed governance via snapshot evaluations of design principles developed by Ostrom.

Institutions are regarded as central for governing societies’ responses to climate change
(Adger et al., 2012; Moser and Boykoff, 2013), and they are most often described as the
“rules of the game” determining action in different areas of activity (Ostrom, 2005).
Scholars have focused on the formal rules, processes, and organizational forms
facilitating climate governance in institutions (Dovers and Hezri, 2010; Gupta et al.,
2010).

Theories of individual international institutions have been developed (e.g., Young, 1999;
Miles et al., 2002; Mitchell 2003; Barrett 2007) in addition to theories of dyadic
interactions (e.g., Gehring and Oberthiir 2009; Johnson and Urpelainen 2012). The
complexity of global governance (e.g., Orsini et al., 2020) shapes institutions (Mitchell,
2009). However, whereas research into environmental governance has identified many
effective institutional characteristics and arrangements (Cox et al., 2010; Breitmeier et
al., 2011; Osterblom and Sumaila, 2011), successful models of governance are often
difficult to transfer to such environmental issues as climate change (Song et al., 2018).
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In prior works, climate change mitigation strategies have been evaluated based on the
amount of GHG emissions (Lau et al., 2012), air quality and associated effects on human
health and ecosystems (Rafaj et al., 2012), experiences of citizens (Broto and Bulkeley,
2013), technology transfer (Lybbert and Sumner, 2012), and long-term socioeconomic
impacts (Rozengberg et al., 2012). In addition, climate change mitigation strategies have
been studied in the Agriculture, Forestry and Other Land Use (AFOLU) sector (Smith et
al., 2014; Lybbert and Sumner, 2012).

Targets for GHG emissions or renewable energy are an essential part of climate change
strategies. However, evaluating the ambitiousness of a climate strategy merely on the
basis of quantitative targets is an imperfect approach. Nevertheless, a systematic,
theoretically grounded analysis for understanding the contextual and situational enabling
factors and barriers to the implementation of climate strategies at the national level has
not yet been carried out. Understanding the contextual conditions can benefit mitigation
as well. Therefore, the other research questions are to what degree is the Paris Agreement
implemented in the policy commitments reported in the NDCs of LDCs, and why? A
better understanding of how different actors align with and relate to each other and to
higher ambitions could contribute to well-functioning facilitative and catalytic climate
governance.

The IAD framework and the institutional grammar tool (IGT) developed by Elinor
Ostrom and her colleagues (Ostrom et al., 1994) have been widely applied and validated
to investigate the governance of the commons in local socioecological systems. This
dissertation applies the IAD framework to international climate policies by analysing
national climate strategies. The IAD framework explains why some policies work and
others do not. Profound policy evaluation supports the quality of decision making. In the
discussion, suggestions to improve policy formulation and implementation are provided,
and the drivers and pathways of change are analysed to formulate specific policy
predictions.

The IAD framework and IGT have been widely applied to and validated for analysing the
governance of the commons (public goods) in local socioecological systems. Here, the
IAD and IGT are operationalized and applied to climate policies from the perspective of
LDCs. A systematic institutional analytical framework has not been previously applied
in national climate policy analysis, even if the IAD framework has been applied in
LDCs—for example, to soil and water conservation activities in northwestern Ethiopia
(Nigussie et al., 2018). Therefore, the IAD framework is expected to provide new insight
into climate actions in LDCs.
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Table 2. Overview of efforts to improve climate strategies.

Theme Level Author
Environmental governance  National Clement, 2010
Nigussie, 2018
Local Andersson,2006
Fuhr et al, 2018
Kates, 2000

Cundill and Fabricius, 2010

Gautam and Shivakoti, 2005
Multilevel Balme and Qi, 2014

Di Gregorio et al., 2019

Sangha et al., 2019

Hardy and Koontz, 2009

Climate governance International  Hovi et al., 2015

Keohane et al, 2016

Minnerop, 2018

Rajamani, 2015
Local Broto and Bulkeley, 2013

Gopfert, 2015

Messori et al, 2020
Multilevel Ostrom, 2010

Jordan et al, 2018

Burnell, 2012

Béttig and Bernauer, 2009

1.6 Structure of the research

The structure of the research reflects the outline of the work in this dissertation (Table 3).
The analysis began by looking at the global financial context in which climate actions
take place. This context, shaped by financial commitments from Annexl countries,
provides conditions under which climate actions happen in LDCs. For the first research
question, three book chapters were provided. The second question of the degree to which
the Paris Agreement has been implemented at the national level in LDCs focuses at the
level of individual climate actions. Finally, the third research question focuses on local-
level institutions, determining why certain climate actions are accepted and implemented.

This dissertation is composed of a summary and five separate papers, including three
book chapters and two journal articles. As an introduction, Chapter 1 provides a
background to the problem, describing the changing operating environment of global
climate policymaking and thus justifying the work and raising relevant questions to be
answered. The state of the art is presented in Chapter 2, which presents the most relevant
literature. Theoretical bases applicable to this kind of problem are presented in Chapter
3, which outlines an overview of the conceptual framework as well as a critique of
Ostrom’s findings.

This chapter is concerned with the material gathered here, describing the PA and national
climate strategy papers, as well as interviews. Chapter 4 presents the major findings of



24

the two journal articles, which in effect contribute to the theoretical, analytical, and
discussion parts of the thesis, as outlined in Figure 1. Finally, Chapter 5 summarizes the
results and discusses the practical implications of the synthesis.

Table 3. Structure of the research

Research question Data Publication Frame

RQ1 UNFCCC reports and Book chapter | Global institutions
What is the global financial literature Book chapter 11

context of climate actions in Book chapter 111

LDCs?

RQ2 NDCs, Nepal policy Article | National institutions
To and strategy

what degree is the Paris Agree documents
ment implemented in the policy
commitments reported

in the NDCs of LDCs?

RQ3 Why? (to that degree) NDCs, interviews Atrticle | Local institutions
Atrticle 11
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2 Theoretical context

2.1 Frameworks for policy analysis

Policy change can be studied with frameworks that build on institutions (Scharpf, 1997)
or constructivism (Saurugger, 2013), whereby the institutionalization of such processes
as negotiations and science leads to policy adoption. The Advocacy Coalition Framework
(ACF) is a theoretical framework positing that individuals and groups with contradictory
interests form coalitions based around shared policy beliefs. These coalitions share
resources and can learn from each other in an attempt to compete with other coalitions to
influence the policy process (Jenkins-Smith et al., 2018).

The Programmatic Action Framework (PAF) sheds light on policy reform and stability
from a social-psychological perspective, describing the influence of the actors in the
policymaking process. In this approach, the policy actors are defined narrowly as an elite
(Weible et al., 2019). They are individuals who directly influence the policymaking
process with privileged status. Furthermore, collective action in these approaches is based
on the existence of belief systems or rationalist-strategic behaviour (Weible et al., 2019).
The Narrative Policy Framework (NPF) is a theoretical framework for elucidating policy
processes specifying common assumptions, concepts, and hypotheses for the study of
policy narratives (Shanahan etal., 2018). It provides guidance on how to conduct
empirical research on the role of these narratives in the policy process (Shanahan et al.,
2018). The frameworks have different premises (Table 4).

Table 4. Comparison of the frameworks

IADF premise

ACF premise

NPF premise

Actors participate in collective action for
pragmatic reasons but share norms of
reciprocity and trust

Addresses reasons why people would
engage in collective action

Actors share consensus on policy core
beliefs

Defines the existence of a subsystem
based on autonomy, shared

expertise, longevity, specialized subunits,
and interest groups

Narrative is assumed to play a central
role in how individuals process
information, communicate, and
reason

Defines narrative structure and
narrative content of policy analysis
Adds a new class of variables linking
actions taken in the policy system

with narrative communication

Fails to address why people would engage
in collective action

Assumes an extensive network of
individuals and organizations and provides
little guidance about how these diverse
individuals become a coalition or a group

(Sobeck, 2003; Jones et al, 2014)

Under large policy reforms, such as those related to global climate change mitigation,
certain responses from conditions, actions, and patterns of interaction are expected. The
policy response to climate change is based on actors’ evaluations of institutional function
and credibility, whereby the structure of institutions strongly influences the associated
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costs and resources available. Actors respond to climate change by first referencing the
existing institutional context for appropriate rules. If official institutions are not engaged
to respond to climate change, informal rules try to do that (Gomes and Hermans, 2018).

Institutions play a key role in adopting climate change decisions and managing the risks
of climate change (IPCC, 2011). They are understood as providing shared practices
through which actors address their mutual interdependencies (Paavola, 2008). Ostrom
regards formal institutions as providing explicit, codified, and legally sanctionable rules,
whereas informal institutions have more implicit rules, transferred by teaching and
imitation and related to shared values and norms. She describes the new institutional
economics approach of governance research, which attempts to extend economics by
focusing on the institutions underlying economic activity. Unlike earlier theories of
neoclassical economics, it also considers the role of culture and classical political
economy in economic development (Ménard, 2018).

Collective action problems can be addressed by several mechanisms, including
cooperation, direct and indirect reciprocity, punishment, group selection, selective
incentives, within-group heterogeneity, and social norms and social institutions ruling
individual and group behaviour (Olson, 1965, Nowak, 2006, McElreath and Boyd, 2007,
Gavrilets, 2015). The existing literature on institutions has focused on when and how
institutional change may occur in a changing context, suggesting that institutions change
when they do not produce valuable outcomes for the actors involved.

The IAD framework is a conceptual umbrella that draws on multiple theories. It is based
on the idea that individuals, local communities, governments, or any group of actors or
organizations working together can implement solutions to collective action problems
(e.g. climate change mitigation) via formal institutions, such as contracts and forms of
government, or informal institutions, such as customs and norms of behaviour (McGinnis,
2011). The framework identifies weak institutions that slow down the climate change
mitigation process. It can also reveal the negative impacts of climate change mitigation
or whether mitigation actions are just turning one problem into another. At the centre of
the framework is the action situation where actors, including governmental, non-state,
and subnational actors, make decisions. Assuming that under the right conditions,
solutions to climate change mitigation problems can be addressed at the national level,
the IAD framework can offer answers to global climate policy. This is vital because
addressing climate change at the international level has not previously been successful,
and international negotiations have been criticized.

To analyse complex situations, IAD divides such circumstances into “action arenas”—
the core of this framework. The action arena (see Figure 1) consists of an action situation
and actors. The action situation here means a social space in which the actors interact,
solve the problem of the commons, and exchange goods and services. The actors are those
who participate in this situation. The IAD framework is a standardized tool for explaining
and predicting outcomes of managing common-pool resources (CPRs). The IAD
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framework provides guidance for highlighting key insights on institutional, technical, and
participatory aspects of collective action problems and their effects (Nigussie et al., 2018).

The IAD can be used as a tool for identifying actors and institutional incentive systems
with conceptual precision. This helps to clarify the linkages between various institutional
levels, including how policy reform at the regional, national, or international level is
filtered through to the local context (Andersson, 2006). Thus, the IAD can be used to
analyse formal laws (Basurto et al., 2010).

This study investigates reform policies to govern climate as commons, using an analytical
framework and qualitative analysis and tools. The IAD framework of Ostrom et al. (1994,
2007, 2011) and Andersson (2006) is applied in this study because it focuses on shared
rules—that is, on prescriptions—that forbid, permit, or require some action or outcome.
It addresses the social, ecological, and institutional contexts in which local (i.e. national)
and external (i.e. international) actors interact; moreover, it addresses the interaction
patterns creating the institutional arrangements that shape collective decisions and
individual actions (Figure 1), applied from Ostrom (2011). The framework focuses on the
context and situation that influence the implementation of such institutions, enabling
insights into the underlying dynamics (i.e. the reasons for the identified degree of
implementation of the PA,; this not only comprises formally binding decisions but also
rules, which are most relevant when governance is at least partly unwilling or unable to
carry out its responsibilities).

The PA sets rules for climate actions and the implementation of NDCs (UNFCCC, 2021),
requiring major changes to national policies (Gupta, 2016). It consists of required criteria
and less binding suggested criteria. If official institutions are not engaged in responding
to climate change, informal rules will guide the engagement (Gomes and Hermans, 2018).
The PA does not contain any legally binding rules.

Since the 1AD framework is not a specific theory or model, but rather “a metatheoretical
conceptual map” illustrating the factors likely to affect policy outcomes, the principles
for designing successful institutions (Figure 1) should be applied according to the context
(Ostrom et al., 2007; Ostrom, 2011). Therefore, we applied the results of Jorgenson et al.
(2019), who summarized the drivers and responses to climate change from the literature.
They identified the main factors as the biophysical context, socioeconomic context,
institutional arrangement, and patterns of interaction that influence the implementation of
mitigation strategies to govern climate as one of the global commons (Figure 2).
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Fig. 1. The Institutional Analysis and Development (IAD) framework

2.2 Operationalization of the Institutional Analysis and Development
framework

The operationalization of the IAD framework (Figure 2) is further based on the following
relevant literature. Regarding the national context of implementing climate policies,
climatic pressures on natural resources and vulnerability to climate change are common
motivations for policy reform (Ringquist, 1994; Sapat, 2004; VVachon and Menz, 2006).

Natural resource pressures are traditionally considered to be the trigger of climate policy
reform: as populations grow, consumption increases, putting more pressure on natural
resources. This then influences climate policy reform. (Ringquist, 1994). In addition,
LDCs tend to suffer from a natural resource curse, meaning that their economic
development is slowed down because of the extraction of natural resources. However,
climate policy reform is more likely to be implemented in areas with higher amounts of
natural resources (Vachon and Menz, 2006) because of the availability of the resources
for renewable energy. Furthermore, individual country characteristics, such as culture,
wealth, and renewable energy endowment, are significant drivers of climate policy
reform. (Vachon and Menz, 2006).

Education (Van Liere and Dunlap, 1981; Mohai and Twight, 1987), together with the
existing relevant policies and wealth, support climate actions in a country. A high level
of education among the population leads to better capability of the administration to adopt
climate policy reform (Vachon and Menz, 2006), and at the same time, various interest
groups attempt to influence legislators (Ringquist, 1994). A higher level of education also
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leads to better capabilities to interpret data on GHG emissions. In institutional settings,
transparency in disclosing information on carbon emissions (Hahn et al., 2015) and
economic instruments strengthens climate policy reform (Ringquist, 1994; Vachon and
Menz, 2006).

Institutions are shaped by interorganizational relationships (Clement, 2010; Tingley and
Tomz, 2014) and cooperation between the actors (Harrison and Kostka, 2013).
Implementation of climate policy reform requires careful balancing of conflicting
priorities among actors.

The patterns of international interactions that affect the policy reform required by climate
change depend in particular on the degree of sovereignty of independent states (Arcanjo,
2019), international financing, and the conditions of finance mobilization (Sachs et al.,
2019). International cooperation is one of the most significant issues affecting policy
reform in LDCs (Hovi et al., 2015). For instance, national mitigation strategies are shaped
by the international climate change regime because countries depend on each other’s
resources (Arcanjo, 2019). To attain the climate change mitigation targets, it will be
necessary to mobilize financial resources to provide environmental benefits via such
financial instruments as carbon market instruments, fiscal policy, and community-based
green funds, which are collectively known as “green finance” (Sachs et al., 2019).

| CONTEXT RQ2
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Carbon sinks and sources INTERACTION
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Fig. 2. Operationalized Institutional Analysis and Development framework
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3 Material and methods
3.1 Material

3.1.1 Least developed countries as a case

The case considered in this dissertation comprises the LDCs. The UNFCCC defines an
LDC based on the three following criteria: low income, weak human assets, and high
economic vulnerability. The group of LDCs comprises the 46 poorest countries in the
world, which have a gross national income per capita below US$1,025 (UNFCCC, 2019).
To answer RQ2, 36 LDCs with NDCs available in English were studied (Table 3).
Regarding RQ3, six of the countries—Bangladesh, Bhutan, the Central African Republic,
The Gambia, Ethiopia and Nepal—were used to represent the range of LDCs for an in-
depth investigation. The six case countries were selected based on reported characteristics
(World Bank, 2018) describing the biophysical, socioeconomic, and institutional contexts
in which the policy reform takes place—namely, vulnerability to climate change, change
in forestation, a population with access to energy, economic dependency on agriculture,
literacy rate, transparency, and legal rights. These are assumed to significantly affect
LDCs’ national mitigation strategies, and the last two represent the effectiveness of
institutional arrangements. In addition, a more in-depth analysis was conducted on Nepal.

3.1.2 Nepal as a case

As mentioned above, from the group of LDCs, Nepal was chosen to look at in more depth.
Nepal was elected to chair the LDC Coordination Group for the UNFCCC process for
two years, in 2013 and 2014. This group participates in negotiations on the UNFCCC
process on behalf of the 46 LDCs and advocates for poor and climate vulnerable people.
As chair of the group, Nepal established a process designed to help countries implement
and enhance their NDCs by 2020.

As it has elsewhere, in Nepal, climate governance has undergone diversification and
decentralization. For example, the government established an alternative energy
promotion center in 1996 to promote renewable energy across the country. Also, building
a Climate Change Knowledge Management Center (NCCKMC) in collaboration with
scientific institutes was one of the objectives of the government. The NCCKMC was
established in 2008. In addition, the forestry sector has undergone a process of
decentralization in governance, leaving communities more empowered. The land-use
policy of 2012 supports this decentralization process by aiming for more equal and fair
land ownership. However, as Bushley (2014) argued, the forest sector is taking a step
back in the decentralization process with the REDD++ policy. A constitution, laws, and
regulations codify the formal rules whereby a decentralized system is supposed to
function. In spite of the of all these policies, Nepal’s annual CO2 emissions are on the rise
(Figure 3)



32

= [ = = —
o N » [e)] (0]

(0¢]

Annual CO2 emissions (Million tonnes)

1940 1950 1960 1970 1980 1990 2000 2010 2020 2030

Fig.3 Annual emissions in Nepal. Land Use Change not included. Source: Our World in
Data based on the global carbon project

One of the most significant objectives in Nepal’s climate strategy is to replace the use of
traditional biomass with hydropower, as addressed in the national hydropower
development policy in 2001. A rural energy policy was established in 2006 with the
objective of reducing dependency on traditional energy and increasing access to clean
and cost-effective energy in rural areas. The 2011 climate change policy addressed
climate change directly with a focus on adaptation and clean energy; this policy was then
updated in 2019. However, the carbon intensity of energy production has grown 130%
compared to the year 1980 (Our World in Data based on the Global Carbon Project)

Most Nepalese people rely on the natural resources of the country, such as forests and
melt water from the Himalayas. Even if Nepal is one of the poorest countries in the world,
significant progress has occurred in terms of socioeconomic development and poverty
reduction. This progress has been faster in Nepal compared with its neighboring
countries, Bangladesh and India. For countries like Nepal, protection and liberalization
have allowed national political and economic elites to dominate productive and
unproductive labour and to appropriate resources, such as land, forests, minerals, water,
and money, to their benefit (Seppéld, 2014). The way in which the population organized
and reacted to these impositions was particular to Nepal’s history of elitist land tenure, a
nationalized financial system, and a caste-based social organization (Khanal and
Bracarense, 2021).

Nepal is strategically dependent on India and other countries for almost all essential
supplies, such as rice and oil. Nepal’s dependency on imported fossil fuels has grown
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37% between the years 2005 and 2015 despite its climate strategy (Oecd, 2020). This puts
Nepal in a vicious cycle of dependency and affects the sovereignty of the country. India
holds a monopoly over the supply of the most vital materials, such as petroleum products,
medicines, and foodstuffs. In addition, as a landlocked country, Nepal is also dependent
on India for transport routes. This dependency weakens Nepal’s position in international
negotiations.

3.1.3 Data

The analysis to answer RQ2 used the following material: the PA, Guidelines for the
Preparation of National Communications from Parties Not Included in Annex | of the
Convention in the UNFCCC, and the NDCs of LDCs (Table 5). Guidelines for the
preparation of national communications were compiled in 1996 to assist countries in
forming their NDCs. All documents available in the UNFCCC database in English—that
is, 36 documents related to all 46 NDCs of LDCs—were used. The NDCs were supposed
to include the time frames, scope, and coverage of plans for GHG emission reductions,
as well as the following: planning processes; the selected mitigation practices; and the
underlying assumptions, including the socioecological context within which decisions are
implemented.

Climate change mitigation strategies were analysed based on statements in the PA, the
commitments to implement those strategies, and the decision-making context as
expressed in the NDC reports of LDCs. The strategies here are understood as targets and
activities toward a set goal. Using the NDC reports as the material for this study ensured
comparability of sources between the countries: NDCs are created by the governments of
the UNFCCC, and this organization has stipulated criteria for the reports.

For RQ3, Nepal’s strategy documents were also used. They were analysed based on codes
derived from the literature (Table 5), the commitments to implement those strategies, and
the decision-making context as described in the literature. The operationalized 1AD
framework (Figure 2) was used as a coding frame. The literature was retrieved from the
university database and searched with the appropriate keywords. My focus was on the
factors in which the literature presents an expected climate policy ambition. The selected
policy papers describing the time frames, scope, actions, and coverage of plans for GHG
emissions were retrieved from the Government of Nepal website.

The focus was to analyse the government’s policies, as reported in formal documents
describing strategic and political decisions, as well as the implemented actions describing
the timeframes, scope, actions, and coverage of the plans for GHG emissions from the
Government of Nepal’s website. Data collection was carried out via a literature review,
one semi-structured key informant interview with a representative from the Alternative
Energy Production Centre (AEPC), four recorded interviews and discussions, and five
strategy documents—the 2011 and 2019 Climate Change Policy documents, the Second
National Communication, Nepal’s NDCs, and the Subsidy Policy for Renewable Energy.
The strategy documents were retrieved from Nepal’s government website. The recorded
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interviews were retrieved from YouTube, which has a growing role in global policy

communication (Kalogeropolous et al., 2016), using the keywords “Nepal,

climate,”

and “renewable energy.” The semi-structured interview was conducted in Nepal in 2016.

Table 5. The data and methods applied to answer the research questions (RQs) at various

stages of the study.
Data Method Codes Outcome/output
RQ1 Literature Literature review Financial context of the
climate policy
RQ2 The PA and guidelines for the  Qualitative coding From the IGT Evaluation criteria from

Preparation of National
Communications from parties
Not Included in Annex | to the
Convention

with textual 1IGT—
analysis

the PA

RQ2 All NDCs from LDCs Qualitative coding Evaluation criteria from the ~ Degree of PA
PA implementation in the
NDCs
RQ3 NDCs of the five case countries ~ Qualitative coding, From the operationalized Themes describing the
including textual IAD framework and the conditions and situations
IGT analysis IGT where the NDCs are
- Context implemented
- Action arena
- Patterns of interaction
RQ3 Nepal strategy documents Qualitative coding From the operationalized Themes describing the

Interviews

IADF

conditions and situations

World Bank data where climate strategies

are implemented

3.2 Methodology

Qualitative research methods are valuable in contributing descriptions of complex
phenomena, predicting unexpected events, and considering the experience and
interpretation of events by actors. Here, qualitative content analysis was used to
characterize the commitment of LDCs to implementing climate change mitigation in the
political strategies in the NDCs, as required by the PA, and the conditions and dynamics
determining the commitment. Statements in the PA and NDC reports were systematically
classified by coding using the IGT and by identifying themes or patterns.

3.2.1

A literature review is a systematic method of collecting and synthesizing previous
research (Baumeister and Leary, 1997; Tranfield et al., 2003), creating a firm basis for
advancing knowledge and facilitating theory development (Webster and Watson, 2002).
This approach addresses research questions and can be used to create research agendas
and identify research gaps. The four phases of a literature review are as follows: (1)
designing the review, (2) conducting the review, (3) analysis, and (4) writing up the
review (Snyder, 2019).

Literature review
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In this study, the key findings were sought from the literature to explore climate strategies
in LDCs. The literature was retrieved from a university database by searching for
appropriate keywords.

3.2.2 Case study approach

Yin (2015) describes a case as “a contemporary phenomenon within its real life context”
(p. 13). It is a useful and important method for social analysis, particularly when the
boundaries between a phenomenon and its context are unclear. The case study is one of
the most frequently used qualitative research methodologies, especially in social science.
It investigates the case or cases empirically by addressing the “how” or “why” questions
concerning the phenomenon (Yin, 2015).

The case study method provides a tool for the detailed inspection of data within a specific
context. It focuses on the situations that influence institutions, giving insights into the
underlying dynamics and rules affecting the situation proving wider perspective than
formally binding decisions.

Here, the case is framed as governmental actions implemented after the PA, and this
delimitation is employed to ensure that the study maintains a reasonable scope. In the
study, qualitative observations from policies and interviews were used to describe Nepal’s
climate change mitigation strategy and to deconstruct the policy documents into several
statements to reveal the structural logic of the policy in question.

3.2.3 Data analysis

Qualitative research is a constant dialogue with the data, which separates it from
quantitative research. There are no specific rules for collecting data. The data was
collected from policy documents, interviews, and discussions. My aim in this study was
to find the differences between the LDCs that would explain the ambition toward climate
actions. Qualitative research is always a researcher’s interpretation of an subject’s
interpretation, and therefore, it is not the undisputed truth. Indeed, the countries included
here have different interpretations of what climate action is. Before asking how ambitious
the climate actions are, one should ask how the countries define climate change actions.

Qualitative content analysis was used to characterize the commitment of LDCs to
implementing climate change mitigation in political strategies in NDCs, as demanded in
the PA, and the conditions and dynamics determining the commitment. Statements in the
PA and NDC reports were systematically classified by coding with the help of the IGT
and by identifying themes or patterns (Figure 2).

The IGT is a tool for deconstructing text that describes regulations to investigate their
functionality. It unravels the components of policies, laws, legislation, and regulations.
The IGT was initially formulated by Crawford and Ostrom (1995), and it has been revised
by Basurto et al. (2010) and Siddiki et al. (2011). It has been applied, for example, to
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regulations governing the aquaculture industry by Siddiki et al. (2012), to payment for
ecosystem services by Lien et al. (2018), and to the evolution of institutions in complex
social-ecological systems by Epstein et al. (2020). The IGT enables a coding structure for
identifying and breaking down institutional statements from policies and legislative
directives. The systematically collected data from the IGT assists in identifying the
following: (i) the main actors in a system and what they may, must, or must not do; (ii)
the spectrum of actions required by a policy and the associated conditions describing how,
when, and where the actions occur; and (iii) the objects that receive the actions by the
actors in the system. The steps of answering RQ2 and RQ3 are explained below.

- Step 1: Operationalization of the IAD framework based on the literature

This step included searching for key findings from the literature for operationalizing and
measuring key concepts and variables. The operationalization reveals what is known from
the previous literature of how resource users interacted with one another and with the
resource. To implement this step, the literature from a university database was retrieved
by searching for appropriate keywords. My focus was on the factors with which the
literature presents expected level of ambition.

- Step 2: ldentifying and dissecting rules in the PA with the IGT to form the
evaluation criteria for NDCs

The IGT provides a general approach for deconstructing the components of the PA and
NDC of the five case countries (Figure 1, Table 5)—including target audiences, topical
subjects, prescriptive operators, and sanctions—to analyse the prescribed set of written
required, allowable, and forbidden actions within formal institutional statements, such as
policies, laws, and regulations.

Step 2 included deconstructing the PA into institutional statements with IGT coding
structure. An institutional statement comprises up to six components, which are as
follows: (1) attribute: the animate actor charged with performing an action; (2) object: the
receiver of the action; (3) deontic: the prescriptive operator that indicates whether the
action is required, allowed, or forbidden; (4) aim: the action itself; (5) condition: the
spatial, temporal, and procedural circumstances under which the action is executed; and
(6) the punitive sanction resulting from noncompliance with the institution to analyse the
prescribed set of written required, allowable, and forbidden actions (Siddiki et al., 2012).

In this study, data analysis started with reading all the data carefully. First, the exact words
describing the key concepts based on the IGT analysis from the PA were highlighted in
the text. Then, the definitions for each category, subcategory, and code were developed.
The codes derived from the PA and Guidelines for Preparation are presented in Table 4.

- Step 3: Coding NDCs according to the evaluation criteria derived from the PA
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To answer RQ2 about the degree of implementation of the PA in the NDCs in Step 1, all
NDCs prepared by LDCs were analysed based on the evaluation criteria identified in the
PA (Figure 1, Table 4)—that is, using the codes derived from the PA. To answer RQ3
about the underlying dynamics explaining the degree of the implementation of PA in the
NDC:s of the five case countries, coding and condensing were carried out based on a priori
codes from the operationalized 1AD framework. All other parts (apart from the PA) of
the operationalized 1AD framework (context, action arena, and patterns of international
and national interactions) and the IGT were applied in coding the five case countries’
NDCs. Regarding the context, focus was on the background conditions against which the
phenomenon took place. Regarding the action arena, the actors involved and the roles
they played were identified. The outcome of the analysis is the response to RQ3. The
analysis proceeded with the coding of the NDCs of the five selected countries and using
the IGT to analyse the emphasis of the codes in the text (Table 4, Figure 2).

The national mitigation strategies were analysed based on the goal statements in the PA
as the evaluation criteria, the commitments to implement those strategies (RQ2), and the
decision-making contexts (RQ3), as expressed in the NDC reports of LDCs. The
strategies were defined as targets and activities to reach them. As the material used for
this study, the reports ensured the comparability of the sources among the countries. The
NDCs are created by the governments of the UNFCCC, which has stipulated criteria for
the reports. These reports were retrieved from the UNFCCC database. All documents
available in English were used; that is, 36 documents containing all 49 NDCs of the
LDCs.

The analysed NDCs consisted of key elements, such as long-term goals and intended
actions to reach these goals. The documents structure the underlying logic through which
national mitigation strategies are realized. A deconstruction of these documents into
several statements reveals the structural logic of climate mitigation strategy.

The selected strategy documents served to answer research questions RQ2 and RQ3, but
the World Bank (World Bank Data, 2020) and interview data were used to further detail
My answers to RQ3.

- Step 4: Nepal case study

Qualitative content analysis was applied to characterize Nepal’s commitment to
implementing NDC in its policies, as presented in the selected strategy documents
presented in publication V (Table 1) and our operationalized IAD framework (Figure 2),
as well as the conditions and dynamics determining this commitment. Using the
operationalized IAD framework as the coding frame, the strategy documents were
analysed based on codes derived from the literature, the commitments to implementing
NDC, and the decision-making context, again as described in the literature. The strategies
here refer to targets and activities aimed toward a set goal.
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As a next step, the NDCs were coded to identify the applicable evaluation criteria for
policy documents describing the climate strategy. Political decisions were here
categorized by the codes into themes and evaluated using the evaluation criteria to
determine the degree of implementation. Lastly, the operationalized IAD framework was
applied to the policy documents and expert interviews to examine more carefully the gap
between the NDC and policy outcomes. The statements in the selected strategy
documents were systematically classified by coding with the help of the IGT and by
identifying themes or patterns. The operationalized IAD framework (Figure 2) provided
the codes for the qualitative analysis of the selected strategy documents, and the IGT was
used as a tool for the analysis.

The codes from the literature were derived and then used to classify the selected policy
documents (Figure 2, Table 4). The themes that arose from the implementation degrees
(RQ2) and to determine the underlying dynamics (RQ3) were collected. In this step, the
focus was more on the significant themes that were not highlighted in the selected policy
papers. To discover the underlying dynamics behind the implementation of NDC, the
themes were examined in more detail.

Two semi-structured key informant interviews were conducted to supplement the findings
from the selected policy documents. The interviews were analysed, and synthesized to
provide a broader view on the themes arising from the selected policy documents.
Interviewees were selected based on their positions in Nepal’s climate decision making.
The interviews were carried out in Nepal, and they were initiated with the same question:
What are the as yet undocumented plans and targets for climate change mitigation?
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4 Results

4.1 The global financial context of climate actions

Climate financing is one of the most significant issues in dealing with the climate crisis.
Regulating emissions by law and putting a price on emissions has been part of the
response (Young et al., 2022). The latter is called a market-based mechanism and is also
a significant tool of climate finance. The main idea of this market-based mechanism is
that with correct pricing for emissions, markets will deal with the climate crisis. However,
markets may corrupt the actors and also eradicate other social norms or institutions that
would be beneficial in dealing with the climate crisis (Shrivastava and Bhaduri, 2019).

In a capitalist regime, decision makers rely on market-based solutions. For instance, the
most significant tool for funding climate change mitigation has been the CDM, which
allows a country with an emission-reduction or emission-limitation commitment under
the Kyoto Protocol (Annex B Party) to implement emission-reduction projects in other,
developing countries. The mechanism has the dual aims of achieving sustainable
development and emission reductions in the host country.

Not all CDM projects have been successful in delivering sustainable development or
additional emission reductions. Therefore, it was decided to end the CDM by 2012, apart
from in LDCs. Successful projects involve and empower the local community, and they
are often managed in cooperation with local agents rather than having international
companies in charge. Involving local stakeholders and communities in CDM projects
increases the chances of success of the process. Small-scale and community-based rural
renewable energy projects in particular have proven to efficiently lead to both emission
reductions and sustainable development.

Even if the CDM is no more, the capitalist legacy of this market based mechanism still
exists. The key ideological basis behind CDM is the economic efficiency and
infrastructure based on fossil fuels. One of the successes of the CDM is mobilization of
investment, especially in terms of engaging both the public and private sectors for climate
change mitigation. In addition, the CDM can increase energy security and therefore
stability in the host country (Doukas et al., 2009) Also, one of the major achievements of
the CDM was connecting the industrialized countries with developing countries to act on
climate change and transfer investments. (Hauser, 2019)

In addition to markets, climate financing includes direct aid for developing countries.
This public climate finance should be according to criteria that are new and additional,
adequate and precautionary, predictable, transparent and accountable, and equitably
represented (Schalatek and Bird, 2021) Furthermore, climate finance should be in line
with the country’s economic development, and it should not harm the economic or social
development of the country. The developed nations have promised developing countries
adequate amounts of financial help for them to act on climate change. In 2009 these
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countries pledged to mobilize US$100 billion a year by 2020. However, it was not clearly
stated what types of funding could count. Therefore, it is impossible to verify if developed
nations have kept their promise. In the absence of clearly established accounting rules,
each developed country can decide for themselves what counts as “climate finance”. For
instance, they can decide whether loans count as climate funding or not, as well as which
funds are new and additional (Roberts et al., 2021).

India, as well as other developing countries, has accused the rich countries of not keeping
their promises on climate funding. For instance, they claim that the funding they have
received is not additional. At present, the lack of transparency in climate finance is a
collective failure. There is no clear monitoring and evaluation for the climate funding
promised to developing countries. However, there is clear monitoring and evaluation for
credits for the rich countries. This is a sign that global climate policy is still carried out
from the perspective of the rich countries instead of the poor countries that will suffer
more. Traditionally the rich countries define the problems that should be solved and the
solutions and also decide what risks are reasonable to take (Roberts and Weikmans,
2017). Non-state actors in the financial sector have taken initiative to make finance flows
more consistent, credible, and acceptable to both public and private actors (Zamarioli et
al., 2021).

The example of Brazil shows that the financial context of climate actions is weak,
especially in an uncertain environment. When CDM was first introduced, Brazil was in
the front line of integrating the CDM into the definition of domestic policies and
incentives to promote mitigation activities. With the CDM, Brazil managed to engage
investors with US$32 billion of finance. The National Policy on Climate Change was
established with a focus on specific credit lines of public and private financial agents and
public—private partnerships. In addition, financial mechanisms that exist within the
framework of the UNFCCC and the Kyoto Protocol were incorporated (Hauser, 2019).

However, in the absence of a second commitment period and new demand for Certified
Emission Reductions (CERs), the prospects for private and public investors to obtain
adequate returns were thwarted. Because of this situation, the Brazilian government was
forced to reduce incentives for investments in renewable energy and other types of
infrastructure. (Hauser, 2019)

The question is, how should climate finance be designed to take these principles into
consideration—especially finance for renewable energy (RE)? Financing conditions are
of greater significance for RE compared to fossil fuels for two reasons. First, RE faces
higher initial investment costs compared to fossil fuels. Second, RE faces physical
constraints that fossil fuels do not face, such as the uncertainty of solar irradiation, wind
availability, and rainfall. However, in spite of these constraints, new RE investments can
compete with fossil fuels. While the challenge is evident and the role of finance
established, it is not evident that financial flows are being redirected in the best way.
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Financing conditions for climate change mitigation and RE are created by policies.
Policies reducing risk tend to be most effective in attracting RE investment. All of the
most frequently used policy instruments (Feed-in tariffs, renewable portfolio standards)
can produce positive results. These instruments are more effective than
fiscal/financial, regulatory, or market-based instruments while also being
costlier to maintain. The predictability and stability of
policies is crucial in providing confidence for the investors. (Egli, 2020)

Climate finances are additional financial resources moved from developed to developing
countries to support climate change mitigation and adaptation activities that are unlikely
to occur without additional financing. In 2015-2016, climate finances accounted for
US$463 hillion. Private funding from project developers, banks, and corporations
exceeded public funding in that year. The renewable energy sector (approximately
US$300 billion) accounted for the major share, while water and wastewater management
were the largest sectors gaining adaptation finance (CPI, 2018).

The relevant variables for measuring climate finance are monetary gains and emissions
reduction. Large climate financing flow does not necessarily lead to large emissions
reductions. Two points support standardized emission reductions: first, climate finance
should lead to lower carbon dioxide emissions, measured in a standardized manner;
second, with standardization, the complexity of climate financing could be reduced.

Despite the development in financial institutions, developing countries have not received
clear commitments to new financial resources in addition to official development
assistance. India and African countries, for example, have expressed concerns about the
level of climate funding promised for developing countries. The theme came up especially
in the Conference of the Parties in Katowice, followed by the PA. Katowice (COP24)
called for balanced financing between mitigation and adaptation, as well as developments
in relevant organizations and institutions for mobilizing the finance. These negotiations
managed to resolve most of the problematic aspects of the PA “rulebook”, including
measuring, reporting on, and verifying emissions-cutting efforts. The negotiations make
all countries responsible for holding to their commitments and strengthening the financial
institutions.

United Nations agencies and financial institutions were requested to report that their
development assistance and climate finance program were consistent with climate targets.
Developed countries were asked to transparently report climate finance provided to
developing countries. Instead of new infrastructure, the finances also needed to be
allocated to loss and damage. However, in Katowice, the definition of climate finance
was narrowed to exclude commercial loans and nonfinancial efforts, such as capacity
building or technology transfer (CarbonBrief, 2019).

The challenges with climate finance are the lack of coverage of sectors and double
counting. Primary finance focusing only on new climate activity is one option to avoid
double counting. The move toward a climate-neutral society cannot occur without a
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change of economic principles (Carton, 2017). The CDM has been used as a model to
design new financial mechanisms, even if it has been criticized for many flaws. For
example, it does not comply with climate justice or deliver promised sustainable
development. Therefore, a non-market push for climate actions is necessary (Shrivastava
and Bhaduri, 2019). Furthermore, new market instruments should not be tied to cost
efficiency or fossil capitalism.

4.2 Degree of implementation of the Paris Agreement in the least
developed countries

4.2.1 Least developed countries

The PA and the Guidelines for preparation of national communication consist of required
criteria and suggested criteria (Table 5)

Table 5. Criteria to evaluate the degree of implementation of the Paris Agreement (PA)

Paris Agreement Guidelines for preparation of national communications
Required criteria Suggested criteria Required criteria Suggested criteria
Emissions reductions Sink conservation Decisions Sink conservation
Best available science Institutional arrangements National inventory Capacity building
Political decisions Capacity building Steps to implement Long-term strategy
convention
Education and awareness Technology transfer Peak of GHG emissions Financial resources
Economy-wide reductions Economy-wide targets Best available science Development priorities
Clear steps Long-term goals Economy-wide reductions
Market-based mechanisms Sustainable development Institutional arrangements
Education and awareness Adjustability

Most of the LDCs under investigation are committed to implementing the actions
mentioned in the PA (Table 6); however, apart from Bhutan, Ethiopia, and The Gambia,
none of the NDCs were on the road to achieving the 1.5 °C or 2 °C target (Climate Action
Tracker, 2021). The countries were more committed to the suggested criteria than the
required criteria of the PA (Table 6). The degree of commitment to the required criteria
in the NDCs was low or moderate in many LDCs. For example, Afghanistan did not
discuss any required criteria in its NDC and only referred to a few suggested criteria. Few
of the countries have pledged profound institutional changes.
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Table 6. Degree of implementation of the Paris Agreement (PA) in the intended nationally
determined contributions (NDCs) of the least developed countries (LDCs). The
evaluation criteria were retrieved from the PA. The five case countries are marked with
italics. Low, mediocre, and high rates of implementation indicate that the countries have
committed to fulfilling only 0-1, 2-3, or 4—7 criteria, respectively

Criteria Countries implementing required Criteria Countries implementing suggested criteria
required by the criteria suggested by

PA the PA

Low Afghanistan, Ethiopia, Liberia, Lesotho, 0-1/7 Lesotho, Madagascar, Tuvalu
implementation Madagascar, Malawi, Mozambique,

0-1/7 Myanmar, Sao Tome and Principe,

Solomon Islands, South Sudan, Timor
Leste, Uganda, Tanzania, Vanuatu

Mediocre Burundi, Cambodia, Central African 2-3/7 Bhutan, Burkina Faso, Chad, Djibouti, Eritrea,

implementation Republic, Chad, Djibouti, The Gambia, Guinea, Guinea-Bissau, Kiribati, Lao PDR,

2-3/7 Guinea, Guinea-Bissau, Kiribati, Lao Malawi, Nepal, Niger, Sao Tome and Principe,
PDR, Nepal, Niger, Rwanda, Sierra Sierra Leone, Solomon lIslands, South Sudan,
Leone, Tuvalu, Yemen, Zambia Tanzania, Vanuatu, Yemen, Zambia

High Bangladesh, Bhutan, Burkina Faso, 4-7/7 Afghanistan, Bangladesh, Burundi, Cambodia,

implementation Eritrea Central African Republic, Ethiopia, The

4-717 Gambia, Liberia, Mozambique, Myanmar,

Rwanda, Timor Leste, Uganda

Only half of the countries communicated clear steps toward implementation, and none of
the LDCs fulfilled all the required or suggested criteria. The countries communicating the
lowest implementation of the PA were Afghanistan and Lesotho, whereas the countries
communicating the highest implementation of the PA were Bangladesh and Bhutan. The
countries with high implementation of the PA were not generally wealthier than others.
The most important factor associated with the implementation of the PA (Table 7) was
institutional arrangements (Figure 1). Climate strategies were largely based on current
institutional arrangements and policies, international funding, and national development
priorities.

Forestation and sink conservation appeared to be the most significant instruments for
climate change mitigation. Of the 36 analysed LDCs, 30 stated that forest-based sink
conservation was a significant part of the national mitigation strategy for climate change.
The LDCs relied more on international funding and market-based mechanisms than on
political decisions. Of all the countries, 12 mentioned international funding and market-
based mechanisms in their NDCs, whereas 8 countries mentioned national political
decisions as important in achieving climate change mitigation. In contrast, only five
countries mentioned institutional arrangements and the best available science, while a few
countries mentioned education in their NDCs. Components of an effective climate change
mitigation strategy were identified, but most LDCs did not include a detailed action plan.

4.2.2 Case countries

The five case countries selected for the in-depth study, which represent the range of LDCs
geographically and socioeconomically, were also distributed along the entire spectrum of
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degree of PA implementation (Table 7). Bhutan’s and Ethiopia’s NDCs were compatible
with the 2 °C target, whereas The Gambia’s NDC was compatible with the 1.5 °C target.
The NDCs of the other two countries were not compatible with either target. Ethiopia,
Bhutan, Bangladesh, and The Gambia mentioned a development plan, policies, or key
areas of climate change mitigation in their NDCs, whereas the Central African Republic
focused mainly on the development challenges of the country, such as inequality and
military crises (Table 7).

Table 7. Degree of implementation of the Paris Agreement (PA) in the five case countries
(+ planned, ++ already implemented) studied with the institutional grammar tool (IGT)

Paris Agreement Bangladesh Bhutan  Central African Republic The Gambia Ethiopia
Required criteria

Emission reductions ++ ++

Best available science +

Political decisions + ++

Education and awareness + +

Economy-wide actions + +

Financial resources + + + +

Clear steps planned + +

Sum, required (+) 6 8 1 3 4
Suggested criteria

Sink conservation + + +
Institutional arrangements + ++

Capacity building +

Technology transfer + + + ++

Economy-wide targets +

Long-term goals ++

Market-based mechanisms

Sum, suggested (+) 3 4 3 8

Total sum (+) 9 12 4 11 8

All five countries emphasized financial resources, market-based mechanisms, and
technology transfer as general tools for climate change mitigation. Several countries also
communicated specific steps toward climate change mitigation. However, only
Bangladesh and Bhutan had plans to implement emission reduction actions across all
sectors. Emission reduction plans with clear steps were reported by Bangladesh, Bhutan,
and Ethiopia (Table 7). Only Bhutan had implemented political decisions.

The level of commitment to the planned climate actions varied among the countries.
Bangladesh and the Central African Republic stated which actions were conditional and
dependent on international aid and which actions were not. Dependency on international
aid was mutual among all the LDCs.
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4.2.3 Nepal

Nepal’s current climate action pathway is consistent with limiting warming to 2 °C
(Climate Action Tracker, 2020). The implementation is mostly based on forestation,
renewable energy, international cooperation, finance mobilization, and local communities
(Table 8). However, the imports of the fossil fuel is are increasing every year. (Suman,
2021).

This growing reliance of on imported energy makes Nepal ever more vulnerable to
economic and environmental shocks. Protection ofChallenges in protecting the forest and
prevention of the people to useusing the forest for fire wood hold a risk of Nepal
becoming even more reliant of on imported fossil fuel. (Sharma, 2019). Since Nepal has
very low GHG emissions, the growth of emissions per se is not an issue. The question is
whether this growth is benefiting equally all the Nepalese equally.

One of the most important instruments in Nepal’s climate change mitigation appears to
be forest resources. Forest management moved toward a more scientific approach in
2011. Subsequently, technology prioritization for the forest sector was mentioned in
2014, and it implemented several programmes for forestation in 2019. However,
according to World Bank (7.4.2021) data, the amount of forested area has remained
modest over the last few decades. Despite several implemented programmes, the land
area under forests has not reached the targeted 40% level but instead has remained at
25%. In COP26, Nepal declared that it would increase forest cover to 45% by 2030.

Table 8. Degree of implementation of the national climate change mitigation strategy in
Nepal.

Codes (evaluation criteria) Subsidy Policy for Renewable Energy 2016  Climate Change Policy 2019  Total
Efficient use of natural resources +++ 3
Forestation +++ 3
Low carbon development plan ++ 2
Education ++ 2
Renewable energy +++ + 4
Governance arrangements +++ 3
Economic instruments +++ 3
Government funding + 1
Carbon market +++ 3
Capacity building + 1
Power relations +++ 3
International cooperation ++ 2
Financial mobilization + ++ 3
CC awareness + 1
Local communities +++ 3

Another significant theme in the strategy was clean and renewable energy. In 2011, the
government of Nepal had a plan to reduce “GHG emissions through additional
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development and utilization of clean, renewable, and alternative energy technologies”
(Ministry of Environment, 2011). In 2014, the government communicated and described
plans to be implemented. Following this, the National Rural Renewable Energy
Programme (NRREP) was launched in 2015, and the Subsidy Policy for Renewable
Energy was established in 2016. In 2019, the production and use of renewable energy
were mentioned in the climate change policy, but the NRREP’s results were not
communicated. The largest share of renewable energy in Nepal is represented by biogas
and water. Some solar power has also been installed. Ultimately, Nepal has made a
commitment to achieving net zero emissions by 2045 and increasing the share of clean
energy in the country’s energy demand to 15%.

A theme that was not evident in the strategy was development goals. In later policy
documents, development issues have gradually taken up less space. In fact, Nepal
mentioned the “failure to mainstream the climate change issues into overall development
process” in 2019 (Ministry of Law, Justice and Parliamentary Affairs, 2019) as one of the
country’s challenges. In addition to describing its context, Nepal strongly highlighted
interaction patterns and especially the role of local communities. In 2011, the
participation of local communities was described as “mitigation measures based on local
knowledge, skills, and technologies” and “implementing local climate change-related
programmes through local institutions by enhancing their capacity” (Ministry of
Environment, 2011).

International cooperation emerged from the strategy documents, which was especially
significant in terms of receiving climate financing. In addition, the plan to mobilize
finances was mentioned in 2011 and implemented in 2014. A targeted climate change
budget code was described in 2015, but the challenges of mobilizing finances were
brought up in 2016, for which a detailed plan was described in 2019. According to the
World Bank (7.4.2021) data, budgetary and financial management quality has remained
steady since 2013. The implementation of climate strategy is expected to happen via local
communities, even if this brings out such challenges as uncoordinated fragmentation,
competition that undermines global norms, and a neglect of important global targets
(Kahler, 2017).

4.3 Underlying dynamics in least developed countries: the “why”

4.3.1 Case countries

The ecological, socioeconomic, and institutional context of each country, together with
the national decision making and interactions of the governments, have led to the national
mitigation strategies and degree of the implementation of the PA in the countries (Table
9).
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Least developed country status and biophysical vulnerability explained the low
implementation of the PA, and therefore most of the countries did not consider themselves
responsible for climate change. For instance, The Gambia stated:

“At first sight, it seems rather unfair to ask a country like The Gambia to contribute to the
global emission reduction efforts, which implies that resources to be allocated to poverty
reduction and development priorities will be arbitrated to take into account the
requirements of the implementation of the Paris Agreement.”

In contrast, Bhutan stated:

“The Kingdom of Bhutan made the commitment to remain carbon neutral in 2009 despite
our status as a small, mountainous developing country with many other pressing social
and economic development needs and priorities.”

Similarly, Ethiopia did not use the LDC status as an excuse to ignore climate strategy:

“Despite being a Least Developed Country, Ethiopiahas already placed itself onthe
path to undertake a substantial national programs of climate action. For a Least Developed
Country, [t]his reduction exceeds expectations for both fairness and
ambition while contributing toward the achievement of the objective of the Convention.”

Lack of education limited the implementation of climate strategies, whereas education as
a part of climate strategy led to a higher implementation rate of the strategy. According
to the Central African Republic, the high illiteracy rate and the government’s insufficient
capacity for investment limited access to information and opportunities. In contrast,
Bhutan and The Gambia had plans to improve education on and awareness of climate
change. Obtaining adequate information for climate strategy was mentioned as difficult.
For instance, according to Bhutan’s report,

“... emissions in the ‘Land use, land-use change and forestry’ (LULUCF) sector were
not modelled due to difficulties in obtaining the necessary data.”

Highlighting institutional strength was thought to lead to higher implementation of the
strategies. Bhutan’s report stated,

“... institutional strengthening will also be essential for successful implementation of the
intended actions.”
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Table 9. Factors affecting the climate policies of LDCs: The most significant conditions
and situations affecting decision-making in the five case countries, as derived from
NDCs.

Country Context Action arena  Patterns of interaction Degree of
implementation
(from Table 8)

Central African Vulnerability and low Uncertainty in ~ CC mitigation requires access to 4
Republic emissions CC impact carbon market
CC mitigation mostly via Lack of policy  Also unconditional actions
natural resource management  coherence
Ethiopia Alignment with national High costs of Actions conditional on 8
development plan CcC international agreement and
support
Bangladesh Vulnerability and LDC status High costs of Need to international 9
but aims to raise development  CC cooperation, mobilization of
level by long-term strategy Flexibility finance and technology spillover
Lack of Also unconditional climate
emission data  actions
The Gambia Raising the development level ~ High benefits Financial needs 11
and use of policy and of climate Both conditional and
legislative instruments actions unconditional actions
High costs of
cC
Bhutan Carbon sinks and natural High costs by Need to international agreement 12
resources important to CC cc Mostly conditional climate
mitigation Lack of actions
Education and institutions funding

important to CC mitigation

The existing institutional regime determines the level of climate change mitigation
strategy implementation. Bhutan’s report also noted that mitigation actions would be
implemented by the existing institutional organs:

“In order to ensure efficient and coordinated approaches to implementation of mitigation
and adaptation priorities, existing institutional arrangements such as the National
Environment Commission (which also acts as the high level National Climate Change
Committee) and Multi-Sectoral Technical Committee on Climate Change will play the
lead role in coordinating action on climate change in Bhutan.”

As expected, the level of climate change mitigation strategy implementation depends on
the cost of climate change impacts. This was the case for Ethiopia, Bangladesh, and
Bhutan. For example, according to a report from Bangladesh,

“The future costs of adapting to climate change will be much higher than they are today.”

In addition to the high cost of climate change, The Gambia also found benefits from
climate change mitigation actions, such as sustainable social and economic development.
Bangladesh found flexibility in decision making and lack of necessary data to be
significant for climate actions, while Bhutan highlighted the need for funding:
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“However, the scale of funding [that is] available to address both [the] development needs
and the additional burden of mitigation and adaptation will be significantly higher than
presently available.”

The low rate of climate change mitigation strategy implementation was explained by
uncertainty and a lack of policy coherence, where policy coherence can be defined as
ensuring that a policy does not undermine achievement of the goals of another policy.
According to the Central African Republic,

“The forecasts regarding change in precipitation are less clear.”
“The lack of synergy between sectoral policies and institutions ...”

The PA highlights mitigation actions rather than development plans, and it requires
detailed plans for climate change mitigation. However, according to the five case
countries’ reports, policy reform was most affected by socioeconomic vulnerability (LDC
status), national development goals, biophysical vulnerability to climate change, and
international cooperation and support (Table 9).

Countries that emphasized structural changes and institutional strengthening, such as
through political and legislative instruments and education, were highly likely to
implement the PA, as in the case of Bhutan and The Gambia (Table 9). Contrarily,
perceived vulnerability and focusing merely on natural resources did not lead to a high
degree of implementation of the PA, as was the case with the Central African Republic.
A long-term development plan without consideration of structural changes led to a
mediocre level of implementation of the PA, as in the case of Ethiopia and Bangladesh.

4.3.2 Nepal

Climate change mitigation actions were seen as voluntary, knowledge demanding, and
dependent on good leadership, institutions, and resource allocation. However, it was
found that difficulties in integrating socioeconomic development and climate change,
inadequate climate change knowledge, and a focus on lower education levels and
awareness raising instead of science were lowering the implementation degree of the
climate change mitigation strategy.

The efficient use of natural resources was recognized as a goal, but this had not been
distinguished from economic growth. In addition, an emerging issue was the regression
in renewable energy, meaning lower levels of adopting modern renewable energy, as well
as a lack of local government knowledge (RECON, 25.9.2017). As local governments
which are mainly in charge of implementing renewable energy do not necessarily have
adequate access to up-to-date knowledge on the topic, their decisions may not be based
on the best and most recent available information.
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Nepal has not fully integrated climate change mitigation into socioeconomic
development, highlighting its status as an LDC and leaning to livelihood improvements
as the main climate policy outcome. Education is seen as part of capacity building and a
prerequisite for the proper implementation of mitigation measures. Improving education
appears to be by means of introducing new topics into secondary school curricula and
preparing materials for secondary levels. Education and science are understood as being
helpful in assisting the improvement of poorer people’s abilities to adapt to climate
change; however, these two elements have mostly been directed at the grassroots level,
and thus far, related improvements have not involved companies or authorities.

Although the need for profound change is recognized, the lack of leadership is slowing
the implementation of climate strategies. During RECON (25.9.2017), Irene Khan from
an International Development Law Organization argued that LDCs like Nepal are highly
aware of the need to build their legal capacity. A climate action budget did not exist in
2016, and although renewable energy subsidies are one of the most significant tools for
tackling climate change, the strategy documents do not mention national economic
instruments apart from the Subsidy Policy for Renewable Energy. Finally, capacity
building has gained less attention in recent years, but Nepal recognized the related
challenges in 2015, declaring the need for international aid and considering the dearth of
institutional capacity as one of the challenges for climate change mitigation in 2019.
Specifically, the country mentioned the lack of data on climate change impacts as a
challenge for implementing an NDC.

Nepal has mapped plans to mainstream good governance into climate policy, but
according to World Bank data (2021), public administration and rule-based governance
quality have not improved since 2013. During interviews, one key informant stated that
“policy and institutional reforms are comparatively better than in other countries”
(Kantipur TV HD, 10.11.2019). He also stated that Nepal should be involved in
formulating and implementing effective laws and regulations, whereas financial and
technical capacity is expected to come from international partners. Nepal perceives the
government as an intermediary that channels funding to local communities, which then
implement climate change mitigation. Because of this process, one challenge involves the
flow of information from the ministry level to various professionals and experts.
Although the selected policy documents mention the presence of poor coordination
among stakeholders responsible for climate change risk management and environmental
protection, one of our key informants argued that “Nepal has been comparatively better
in bringing all the sectors together” (Kantipur TV HD, 10.11.2019).

The implementation rate of climate change mitigation strategy depends on international
funding, but Nepal still struggles to mobilize national funding. According to one of our
informants, receiving funding for adaptation is easier if it is integrated with development,
but this government-led funding and regulation did not come up in the strategy documents
(IIED, 7.5.2015).
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In 2016, local agencies supported by the United Nations Development Program were
mainly responsible for implementing climate actions. In the strategy documents, weak
governance emerges as one of the factors lowering the implementation of mitigation
actions. Ultimately, the uneven distribution of resources and contradictory interests
complicate the collaboration between global institutions and local communities.

Nepal climate strategy documents recognize that climate will be uncertain and
vulnerability will increase. Highlighting uncertainty is an effective way to gain political
support from the public and achieve more effective results from the climate policy. Also,
it is known that emphasizing environmental impacts, public health risks and financial
losses from the climate change increase the support for climate policies. (Young et all,
2022)

4.4 Summary

LDCs have stated demands for fair sharing of climate actions in several meetings. Despite
the measures taken to strengthen financial institutions, developing countries did not
receive clear commitments to new financial resources in addition to official development
assistance. The challenges with climate finance were the lack of coverage of sectors and
double counting. Nevertheless, most of the LDCs under investigation were committed to
implementing the actions mentioned in the PA. Many of these countries have not pledged
profound institutional changes. The level of commitment to the planned climate actions
varied among the countries, depending on the context of the country, but all of the case
countries emphasized financial resources, market-based mechanisms, and technology
transfer as general tools for climate change mitigation. The ecological, socioeconomic,
and institutional context of each country, together with the national decision making and
interactions of the governments, have shaped the national mitigation strategies and degree
of implementation of the PA in the countries. Climate change mitigation actions were
seen as voluntary, knowledge demanding, and dependent on good leadership, institutions,
and resource allocation, but profound institutional changes were missing. For example,
Nepal has communicated plans to mainstream good governance into climate policy, but
according to World Bank data (2021), public administration and rule-based governance
quality have not improved since 2013.

In addition to lacking institutional changes, another issue was identified. The efficient use
of natural resources was recognized as a goal, but this had not been distinguished from
economic growth. Natural resources management by local communities was
overemphasized in many strategies, while a long-term science and technology
development plan was absent.
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5 Discussion

5.1 Critique of Ostrom

Ostrom’s work has been criticized for failing to consider more complex systems than the
small-scale commons managing natural resources that were used to develop her eight core
design principles (Stern, 2011). Ostrom’s institutional design principles have also been
scrutinized, and some authors (Araral 2014; Cox et al., 2010) have suggested that a
rethinking of these design principles and Ostrom’s critique of private property rights and
markets is highly necessary.

Obeng-Odoom (2020) criticized Ostrom for lacking the goal of social justice derived from
the close link to American development aid policy shaped during the 1980s. The criticism
derives from assumption of bureaucratic government, the insistence on citizen autonomy,
and the generalization of economic rationality to all spheres of action (Obeng-Odoom,
2020).

Ostrom (1990) emphasizes broad participation in decision making, and social justice is
accounted for by contexts and situations in the scientific analysis by IAD. This can be
included in evaluation criteria of the institutions in IAD and identified through a
qualitative analysis (Ostrom, 1990).

Ostrom has been criticized for misunderstanding the concept of private property rights.
In this view, she does not see private ownership as an option for managing the commons.
Indeed, Ostrom’s assumption that any enforcement of private property rights always has
to be based on government force has been challenged (Block and Jancovic, 2016).
Basically, her assumption that free markets and private property rights cannot exist in the
absence of government control is considered flawed. It is claimed that instead of actually
talking about the “commons” and how it is “governed”, she discusses various forms of
private partnerships.

In contrast to Ostrom’s view, in the case of climate as commons, private property allows
choices that are harmful to the climate. Climate change should not be seen through the
lens of private property because the concentration of choice among a small number of
people in an even smaller number of sovereign states that will ignore a large number of
mostly poor people the world over is not desirable. It has also been claimed that Ostrom
has negative attitudes toward macro-level intervention. Power is a concept that remains
largely underdeveloped within Ostrom’s work, rendering her themes “curiously
apolitical” (Wall 2014). In the discussion part, the role of global climate governance on
national climate strategies to diminish this issue is discussed.
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5.2 Development of climate institutions

Climate change is the most complex problem humanity has ever faced, forcing
organizations, municipalities, and institutions to work together when they traditionally
have not cooperated. This requires creativity; a shift toward crossing traditional
boundaries; a more collaborative and inclusive culture; stronger norms of reciprocity;
reduced internal competition; improved dialogue and trust; and more integrated,
networked, multilevel, multifunctional, and holistic approaches (Aylett, 2013; Bohman
et al., 2020; Burch, 2010; Deb and Haque, 2017).

Climate change challenges call for new ways of planning for sustainable management. In
particular, closer collaboration between the actors involved has been identified as critical
to enabling the development of holistic and flexible approaches (Bohman et al., 2020).
This includes both horizontal (e.g. multisector, multidisciplinary) and vertical (e.g. spatial
scales) integration.

The pathways to gridlocks, such as growing multipolarity, institutional inertia, and
fragmentation, have also come up in Nepal’s mitigation strategies. In particular, local
governments appeared to focus growing multipolarity, and these multiple actors in
climate governance created a divergence of interests. Institutional inertia was found in
the formal lock-in of decision-making authorities, reflected as a lack of leadership. The
difficult problems emerging within Nepal’s severe development issues and lack of decent
education have ultimately slowed down the process of implementing profound systematic
changes to address climate change.

Nepal’s approach to the management of natural resources has shifted several times,
including in phases of protectionism, nationalization of private forests, and
decentralization of forest governance. The essence of community-based forestry is the
participation and ownership of local people to manage their resources according to
defined management objectives. In recent decades, forest management in Nepal has
experienced major changes in forest tenure regimes (Dhungana et al., 2017).

A strong focus on local government responsibility and a lack of leadership have shaped
Nepal’s climate change mitigation strategy and impeded the potential for economy-wide
long-term changes. Indeed, Nepal’s climate policy is undergoing decentralization with
the devolution of political decision-making power to local-level, small-scale entities.
Uddin and Taplin (2015) argue that regions may play a significant role in climate change
mitigation with regard to energy technology choices. Energy transition from fossil fuels
to renewable energy is challenging in rural and lower income areas, which are prone to
have more limited access to renewable energy sources. In addition, a great deal of having
climate funding goes through the government. The funding organizations assume that the
governments have the best knowledge to allocate funding and monitor the use of that
funding (Uddin and Taplin, 2015). According to my results, the trend of decentralization
has put a lot of responsibility on local communities.
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Gopfert et al. (2019) observe that municipal advisory committees have gained more
influence in guiding decision-making processes that address climate change mitigation.
Their success is drawn from relevant actors’ cooperation, the creation and maintenance
of committees that can support implementation, and the institutionalization of climate
change mitigation. However, all types of committees can adopt climate change mitigation
in their strategies (Gopfert et al., 2019). Similarly, the bottom-up nature of the PA requires
strong and coordinated commitments from a variety of different actors (Solecki et al.,
2018). Our results do not reflect a strong and coordinated commitment at all levels.
Rather, climate change mitigation is seen as voluntary and heavily dependent on
international support.

Instead of prescribing specific mitigation actions, the PA proposes nationally determined
climate mitigation commitments. This approach facilitates a broad commitment through
applying polycentrism—that is, plurality of independent centres in the governance of
climate (Ostrom, 2010). This implies organization from the ground up to adjust to local
cultural norms. This approach is expected to enhance the feasibility of implementation,
but at the same time, it is expected to foster innovation, experimentation, collective
learning, and institutional resilience (Ostrom 2005, 2010, 2012). However, the PA does
not appear to have encouraged LDCs to communicate structural changes or institutional
improvements to enhance climate change mitigation, even if these improvements are
effective in protecting such common goods as climate.

The unwillingness to implement actions beyond the requirements of the PA, except in a
few countries, may reflect the prisoner’s dilemma (Barrett and Dannenberg, 2012). This
implies that countries have little incentive to reduce their emissions when the degree of
other countries’ commitment is lower or unknown, although each country would be better
off if all countries substantially reduced their emissions. Regarding climate, this dilemma
refers to the “tragedy of the commons” (Hardin, 1968; Barret and Dannenberg, 2014),
which Ostrom (1990) and Dietz et al. (2003) have questioned based on the diversity of
successful institutions that have evolved globally to govern the local commons (Ostrom,
2012). Such further options remain to be explored in the international context of climate
change mitigation.

Institutions that mobilize finance are among the most significant for successful climate
policy reform. Many countries have highlighted the costs of climate change impacts, and
most countries prefer targets that are conditional on international funding.
Simultaneously, poor ability to absorb funds and deal with lenders’ procedures has
aggravated the smooth implementation of the programmes. International resources for
poverty reduction and development appeared to be preconditions for commitment to the
PA by the LDCs that are most vulnerable to climate change, as also suggested by Pauw
etal. (2018). It is challenging to maintain fairness in long-term climate contributions (Pan
et al., 2017), but the historical patterns of international interaction were of primary
importance to the mitigation commitment of the LDCs, and a lack of content on the
fairness of international actions was prominent. While the vast amount of knowledge on
inequality is centered on the perspectives of developed countries, from the perspective of
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LDCs, the commoning of property—and of open-access resources, such as the climate,
through global institutional reforms that continue to allow local voices to be heard—is
vital for successful policy implementation (Obeng-Odoom, 2020).

Implementation of ambitious climate change mitigation needs fair burden sharing and
adequate funding for all relevant sectors. However, burden sharing in particular has
turned out to be tricky for global environmental governance, with conflicting values of
the parties (Pickering and Persson, 2020). Even if Nepal considers development and
livelihood to be significant, to be effective, climate funding should serve science,
education, and technology rather than merely forestation projects at the local level. In
addition, the determined use of instruments supporting international targets could assist
in increasing the fairness of mitigation actions (Leimbach and Giannousakis, 2019). In
the case of Nepal, the strategy papers do not highlight this determined usage of a variety
of instruments, apart from renewable energy subsidies. Although international
negotiations impose pressure on Nepal, they do not offer the appropriate tools for climate
change mitigation, resulting in structural and financial uncertainty.

5.3 The efficiency of climate institutions

As an LDC, Nepal does not have support from national economic instruments, such as
tax revenues, highlighting the need for international funding. In addition, the international
funding is based on the assumption that politicians, officials, and citizens will
automatically change their behaviours to tackle the arising problems defined by the
Western-led UNFCCC. However, this might not be the case. In fact, there are other
factors affecting the availability of funding that should be explored further (Overland and
Sovacool, 2020). For instance, according to Tenzing et al. (2016), directing funding for
mainstream climate change issues into development could be productive. Under the
UNFCCC, climate financing has succeeded in somewhat reducing GHG emissions but
not in improving access to modern renewable energy. One solution could be regional
cooperation (Uddin and Taplin, 2015). Most UNFCCC funding goes through the
government of Nepal, on the assumption that the government has the necessary
knowledge and authority to implement its climate strategy. Our results suggest that
climate funding would be more effective if directed to government levels that have the
authority to implement climate actions.

The eight design principles are 1) Clearly defined boundaries, 2) Proportional equivalence
between benefits and costs, 3) Collective-choice arrangements, 4) Monitoring, 5)
Graduated sanctions, 6) Conflict resolution mechanisms, 7) Recognition of rights to
organise and 8) For groups that are part of larger social systems, there must be appropriate
coordination among relevant groups. (Ostrom, 1990)

The second principle regards congruence. Rules-in-use need to conform to local
conditions, as well as proportional cost. In LDCs, there are often contradictions between
economic development and climate change mitigation. The rules aiming for development
are not always clearly in line with those aiming for climate change mitigation. In addition,
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the lack of acceptance of climate action is connected to polarization between rich and
poor, as well as between conservative and liberal.

The third principle is participation. An effective institution empowers all stakeholders to
modify rules. Previously, LDCs have been left out of the process of modifying the global
treatments. In addition, local communities are given a great deal of responsibility to act
on climate change, but they are not always heard in national governments or in global
negotiations. Furthermore, local communities do not always follow the same rules as
global institutions. Policy reforms are more likely to be successful when they
acknowledge the autonomy and problem-solving capabilities of the actors whose
behaviour the interventions are trying to change (Ostrom, 2012). If responsibility is
passed to the local level without adequate resources, there is a risk of priorities shifting
toward simpler local environmental issues rather than more complicated global climate
change (Tobin, 2017). Growing empirical evidence provides insight into how individuals
involved in situations of resource depletion devise restoration and conservation strategies
based on their intimate knowledge of the local environment (Gautam and Shivakoti,
2005). Drivers of climate policy reform emerge from political ambitions, rather than from
the actual threat of climate change (Jorgenson et al., 2019). For example, introducing
international climate financing from public sources and the carbon market helped
establish new policies (Stadelmann and Castro, 2014). This conclusion appears valid in
the context of global climate, as the LDC governments were willing to implement the PA
through NDCs but were committed mainly to those suggested criteria that could be
combined with their development goals.

Effective institutions are monitored, which ensures the effectiveness of the rules-
enforcement mechanism. According to my study, there is not enough monitored data on
GHG emissions and the impacts of climate change. Thus, the fifth principle is graduated
sanctions. However, these sanctions are currently non-existent, as is the seventh principle
of a conflict resolution mechanism. There has been a rise in lawsuits against companies
and states, but these have mainly occurred in rich countries.

The eight principles are nested enterprises in which institutions respond to both horizontal
and vertical linkages of the multilevel governance systems. Institutions separate from
government are established, especially for promoting renewable energy. Ultimately, most
of Ostrom’s design principles have not been actualized for climate institutions in LDCs.

As in Nepal, mitigation is often assigned to local communities, but it has found that local
governments face serious difficulties, especially those associated with a lack of personnel
and funding (Messori et al., 2020). Behind these challenges is an underlying distrust of
local communities, a tendency to retain power inequality, a lack of political commitment,
and overall weak capacity. In Nepal, local governments also have several responsibilities
in addition to climate change mitigation, such as local market management,
environmental protection, biodiversity, agriculture, agriproduct management, and animal
health. In contrast, in this context, policy coherence has the potential to be an important
means of combining the goals of mitigation, development, and democratization.
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Many countries have planned new actions, but these largely depend on international
funding and national development priorities. Commitment to the PA varies among the
countries, especially regarding unconditional actions that do not depend on international
funding. The countries that stress education and institutional strengthening have achieved
a higher degree of implementation. In contrast, societal instability, high vulnerability, and
a focus only on natural resources lead to lower implementation. Specifically, inadequate
information on climate change impacts and mitigation options, as well as a lack of policy
coherence, hamper national mitigation strategies, and the perception of “fair shares”
limits ambition.

On the one hand, the PA appears to provide strong leverage for national decisions policy
reform, as many countries are planning new actions based on it. On the other, since the
PA lacks sanctions, NDCs focus mainly on conditional rather than unconditional actions.
However, in this study, all the LDCs seemed eager to highlight unconditional actions that
had already been implemented before the PA in their NDCs (see also Nemet et al., 2017).
The focus was often more on the external support required than on channeling the support
via national political decisions, and policies regarding economy-wide reductions in
emissions were mostly not adopted.

5.4 Development issues

According to the findings, development issues are a priority for the LDCs. As previously
identified, the development targets may override climate change mitigation targets. In
Nepal, the implementation of NDCs depends heavily on international support, and mostly
occurs via local communities’ forest conservation and renewable energy efforts. Less
attention has been given to synergy options between climate change mitigation and
development. The drivers of strong climate change policy implementation reflect the links
between governments and donor agencies (Vij et al., 2018).

Both socioeconomic development and climate change mitigation require intervening in
people’s free access to natural resources, which simultaneously involves the risk of
contributing to unequal development. Nepal’s approach to development is defined by the
role of the state, economic growth, and technocratic solutions. Managing resources for
climate change mitigation can function to increase conflict over their governance, rather
than rationalizing their use. Climate change mitigation requires changes in society,
windows of opportunity, and emerging leadership (Nagoda, 2015). However, in Nepal,
these points were not highlighted in the strategy.

The main challenges in implementing climate change measures in relation to
socioeconomic issues, such as education, fall into two main categories: local context
geographies and a lack of financial support. Financial institutions have a significant role
in shaping climate risk management, which is an integral part of the solution for climate
change (Monasterolo et al., 2019). Connecting global and local knowledge is vital to
developing the context-specific understanding of inclusive education in Nepal (Beutel et
al., 2019). Including education and science more profoundly in the strategies could lead
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to more efficient climate actions. From a socioeconomic perspective, Nepal has
highlighted the role of clean and renewable energy, but as Liu et al. (2018) reported, of
all the socioeconomic factors, technology improvements in low-carbon energy supply
sectors have the largest potential to reduce mitigation costs.

The country-specific socioeconomic and institutional contexts turn out to be important
explanatory factors for the degree of implementation of the PA among LDCs. The
adaptation needs, especially of the countries that were most vulnerable to climate change
impacts and had the scarcest financial resources—such as the small island states—were
perceived to be unfairly addressed by the PA, which reduced their commitment. This
perception of unfairness was also shared by countries with little to mitigate, such as the
Central African Republic, where there is an extensive rainforest and where only 14% of
the population has access to electricity. In contrast, the countries with detected oil
resources, such as Sudan and Uganda, were also uninterested in mitigation actions for
reasons of national interest. Illiteracy, gaps in scientific capacity, and a lack of data on
emissions and mitigation options have all hampered mitigation plans in the LDCs.

Climate change mitigation appeared to have been implemented in LDCs in the context of
the existing institutional and economic arrangements, although deficient governance
arrangements were perceived to hinder these efforts. The willingness to implement the
PA was greater where the relevant institutions already existed to support climate actions.
However, existing institutions are unlikely to cope with climate change efficiently and
equitably beyond previously experienced conditions (Kane and Yohe, 2000; Huntjens et
al., 2016), particularly in developing countries (Kates, 2000). My results are also
consistent with the finding by Rdéser et al. (2020) that strengthening institutional capacity
may alleviate the political, technical, and financial issues with enforcement of national
plans. Accordingly, technology transfer, capacity building, and receiving and mobilizing
finance have often been planned but not implemented (Stadelmann and Castro, 2014).
The PA’s “enhanced transparency framework” could improve reporting of and
accounting for climate finance (Weikmans and Roberts, 2019).

The Gambia, Bhutan, and Ethiopia, all expressed explicit pride in exceeding their “fair
share,” while also having the most ambitious climate targets. Bangladesh expressed
appreciation of independence because of a lack of trust in external help. Specifically, a
lack of benefits from the carbon markets appeared to reduce the overall confidence in
international cooperation, as noted, for example, by The Gambia. The international
institutional arrangements led by Western countries dictate the perceived procedural
justice and thus the social and political acceptability of the mitigation measures (Thibaut
and Walker, 1975; Thomas and Twyman, 2005) proposed by the PA.

5.5 Natural resources: curse or blessing?

According to the findings, LDCs highlight natural resources management, such as
forestation, as the most significant climate change mitigation measure. This raises a
question as to whether science and technology transfer are overridden by natural
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resources. Is it possible that natural resources weaken climate policy, or can climate
strategies help escape the natural resource curse? Many resources and funding sources go
into protecting the forest instead of improving science. Protecting the forest seems
sensible because the forest acts as a carbon sink and represents a significant source of
livelihood for local people. However, the focus on such natural resources as forest may
reduce the focus on issues that are important for long-term development such as science,
education, and high-level technology. In addition, a focus on natural resources may
decrease the possibilities for LDCs to receive investment, funding, and resources for
science, education, and high-level technology. Therefore, they may not receive the
benefits of climate change mitigation. The current policies are insufficient to overcome
the natural resource curse unless they address country-level institutional factors, such as
the quality of institutions, governance, and corruption.

Accordingly, Nepal’s economy-wide, long-term societal changes are not supported by
Western countries, perhaps because the economic growth of the country depends on the
use of natural resources. Major decision makers are either not aware of existing
alternative solutions or perceive them to be too costly or infeasible. The states with natural
resources, especially coal, oil, and gas, are trapped in the “resources curse”, which slows
development (Badeeb et al., 2017). However, forestation is a significant part of Nepal’s
climate change policy because afforestation is relatively cheap compared with other
policies, such as industry electrification, transport decarbonization, and the large-scale
deployment of renewable energy sources. Nevertheless, whereas expansion of forests is
used for carbon sequestration, the establishment of large-scale forestation involves
tradeoffs with decreased local resource availability because the local people may often be
dependent on local firewood (Doelman et al., 2020).

Societal change happens through established pathways shaped by external pressure or by
visible symptoms of unsustainable development. Nepal’s five decades of community
forestry development sets the scene for a pathway of change in which a coalition of actors
constantly define and redefine the scope of change and influence policy and practices
(Ojha and Hall, 2021). The institutional and organizational setups of current local
governments were framed during the 1960s as a process of delegation and
decentralization. The written or informal, but close guidance from the centre largely
shaped the culture of governance. This culture has created a tendency to avoid
accountability unless guided by the centre, leading to significant influence of the centre
over the poor accountability of the local governments. This is because the political and
economic interests of major actors are not to pass power to the local government. In
addition, its decision-making authority is weakened over the allocation and mobilization
of resources. Therefore, the bargaining political power of local communities has become
very weak and ineffective in Nepal (Aryal, 2010).

5.6 Uncertainty of the future

According to the findings, long-term plans were not highlighted in the climate strategies.
This raises a question of whether LDCs have the strategies and resources to deal with an
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uncertain future. Also, few countries in this study pointed to the best available science as
a basis for their mitigation actions. However, research and education may enable an
increase in the ambition of environmental and climate policies in the long term. In
addition, as found previously (Hernandez et al., 2018), the uncertainty of climate models
emerged as one constraint to the effective implementation of national climate mitigation
strategies.

Human-caused climate change is the most severe threat to humanity, representing a level
of political and social uncertainty that humanity has never faced before. The world faces
the challenge of great uncertainty related both to the impacts of climate change and to the
outcomes of the strategies proposed to adapt to these impacts (Glasnovic et al., 2020).
Especially in the developing world, climate change threatens development by increasing
vulnerability—causing low or erratic rainfall and flooding, high temperatures, and
drought (Mukherjee et al., 2018); sea level rise (Nerem et al., 2018); and reduced
agricultural yield (Ortiz-Bobea et al., 2020). These vulnerabilities pose a threat to
countries’ stability and may further restrict the government’s access to financial resources
and development (Mallucci, 2020). This perceived uncertainty, which often paralyses
policy and devalues experimental evidence, suggests that uncertainty about climate
change tipping points undermines efforts to avoid crossing a dangerous threshold. In
particular, LDCs have demanded discounting of the severity of the problem (Barrett and
Dannenberg, 2014).

Traditionally, climate change has always been related to vulnerability, and initiatives
reducing vulnerability at the community scale are still needed. However, both
vulnerability to climate change and corresponding adaptation and mitigation processes
may reinforce unequal economic structures; this is mainly because global efforts to
mitigate climate change focus on poor countries instead of poor people. After all, the
interests of the poor are not always the same as the interests of poor countries: “In the
interest of ‘development’, the poor may grow poorer” (Kates, 2000). As a conclusion,
climate change is only one problem in a pile of multiple problems, including poverty,
corruption, instability, energy poverty, and injustice, that LDCs face.

Not only are the consequences of climate change a threat to justice, but mitigation actions
also pose a challenge to democracy and equality. Because of historical colonialization,
local communities are not democratically included in decision making. If aid donors are
former colonizers, the already tardy process of decolonization is strongly hindered in the
development agenda (Eichhorn’s 2020). Aid dependency leads to a vicious circle of
colonialization because aid can postpone the successful evolution of local democratic
governance that is still necessary in LDCs (Abbas and Niyigara, 2009).

Life-threatening climate change is becoming a case of collective security or a collective
action problem. A collective security problem requires a global, political, and regional
security arrangement in which all the parties commit to collective action to reduce GHG
emissions, such as the UNFCCC. Decisions at the global level at the UNFCCC are
required to limit the catastrophic impacts of climate change, including sea level rise
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(Narem et al., 2018), changed rainfall patterns (Sun et al., 2018), reduced agricultural
productivity (Ortiz-Bobea et al., 2020), drought (Mukherjee et al., 2018), and increased
intensity of hurricanes and typhoons (Mallucci, 2020).

The reframing of climate change as a global security issue rather than solely an
environmental and/or developmental one has been at the core, for example, of the United
Nations Security Council. However, even if this theme is brought up in an international
negotiation or 10, it is not always adopted by national governments. The case for
broadening responses to climate change beyond securitization is becoming well
established, but security framing continues to influence policy in many ways. A causal
link between security, development, and climate change sits at the top of global politics
(Kothari, 2014). When it comes to climate change, there is a need to look at the deep
institutional roots of the problem instead of merely its consequences.

Collective action problems are thought to be solvable via leadership (Garfield et al., 2019;
Wiessner, 2019). Leaders can coordinate actions by monitoring and punishing free riders
while also rewarding contributors. This leadership may contribute to prosocial norms and
values. In some small-scale societies, leaders receive an equal share of the resources,
while in others, they enjoy extra benefits (Garfield et al., 2019). Leadership can be
informal or institutionalized, reflecting the shared expectations and privileges of the
leader. A question of crucial theoretical and practical importance is how social institutions
for collective action become effective and stable.

5.7 Future of climate treaties and actions

As a theory, path dependence explains exactly how history matters via studies on different
forms of constraints and the means by which constraints on normal behaviour can emerge.
However, the course of events in the real world has radically diverged from the historical
expectations associated with the idea of globalization. In fact, Held and McGrew (1998)
predicted that this would occur progressively and incrementally after the earthquakes in
2015; uncertainty and polarization shaped Nepal’s politics, ultimately resulting in long-
term, economy-wide changes in the country. Under deep uncertainty, decision making
needs to account for the motivations and agencies of diverse decision makers and the
interactions between them (Roelich and Giesekam, 2019).

Most approaches assume that there is one decision maker with clearly defined objectives,
as is the case in Nepal’s climate strategy. According to Roelich and Giesekam (2019),
however, mitigation requires a series of connected decisions over long periods. As such,
change will not occur from an isolated decision but rather from a series of activities being
performed in different sectors and over decades. In Nepal, this is happening in the case
of forests and natural resources but not in science and education.

There is not just one decision maker when it comes to climate change; instead, social
movements around climate change have affected international negotiations. The PA
includes some of the significant issues regarding LDCs. For example, the transnational
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youth movement Fridays for Future has been one of the most visible movements,
especially among the most affected people and areas. However, beyond the reduction of
fossil fuels, social movements have not focused extensively on climate actions. The
narrative of climate activists is that if politicians do not act on climate, society will
collapse; however, the institutions have not yet adopted his narrative.

Future climate actions still rely heavily on the development of technological innovations
instead of changes in institutions and values. Institutional change and governance reform
do not happen primarily because it is desirable or because it is technically sound; rather,
such change occurs when it is politically feasible. The literature has addressed a variety
of technologies, ranging from new materials and technologies (photocatalysis, self-
cleaning and coating materials, paints, and glass for urban use that can eliminate GHGS)
to new renewable energies (e.g. the Seawater Steam Engine; Glashovic et al., 2020).

The current global climate regime assumes that the future is fairly stable and that the slow
democratic process in LDCs will continue. Climate actions mostly depend on functional
demaocratic processes, and policy learning contributes to these processes. In other words,
policies are shaped via discursive practices, which means that a shift in discourse,
attitudes, and power relations will result in a shift in policies. The COVID-19 pandemic
accelerated preexisting political trends while adding new and unprecedented challenges
to democracies that were already under pressure. Virtually overnight, all democratic
systems found themselves dealing with enormous obstacles to maintaining their
democratic institutions and principles, such as elections and basic civil rights, through
massive lockdowns.

New stories and ways of talking are needed to inspire individuals and communities to
take more ambitious actions that are proportionate to the climate crisis and to do so
urgently. This includes legal cases against governments and corporations. The cases of
climate change litigation have proliferated in recent years. According to the PA, all states
are responsible for reducing emissions into the atmosphere, regardless of their degree of
economic development (Setzer and Byrnes, 2019).

Another significant trend is the participatory process. Parties are transitioning toward
low-emission, climate-resilient societies and economies, including through enhanced
participatory processes. Progress is visible, but the pace remains slow with increasing
establishment of institutional arrangements for planning.

The international arrangements on adaptation have shifted toward more comprehensive
coverage and longer term orientation while integrating sectoral strategic goals and
enhancing the resilience of their societies and economies. Climate change mitigation is
becoming more deeply connected to the governmental structures responsible for
environment, energy, transport, agriculture, forestry, emergency management, urban
planning, and economy. In some cases, the higher levels of government initiate the efforts
and hand the responsibilities to the lower levels of government.
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Climate change mitigation action is determined by national circumstances (e.g.
demographics, natural resources, political and economic structures, finance) and national
priorities (e.g. poverty alleviation, facilitating access to basic infrastructure, preference
for certain technologies). Economy-wide mitigation action would deliver significant
benefits and synergies for all sectors. Adequate availability, volume, and coverage of
international financial sources can lead to implementation of climate action at the scale
and speed necessary to meet global climate goals (UNFCCC, 2019).

In this dissertation, national climate policies and institutions based on the cited literature
have been practically operationalized to absorb the latest literature and empirical findings
while also upgrading these concepts.

The studied institutions reveal how individuals and actors find the appropriate strategies
and how these strategies spread across groups and societies in situations without full
knowledge of the total structure of the corresponding game (Sandholm, 2010). Social
institutional analyses shed light on how these uncertainties are framed, managed, and
possibly limited through the infusion and reification of values into clear-cut guidelines
for expected actions and outcomes (Williamson 1998).

5.8 Reliability and generalizability of the findings

The IAD framework is generally suitable for addressing complex collective action
problems. In our study, the framework accounted for existing local institutions that
appeared to be important determinants of the degree of implementation. In other words,
the operationalized IAD framework appeared to be useful for analysing the national
implementation of global climate policies. It aided in the process of identifying gaps
between strategy and implementation, illuminating the key factors that researchers or
policymakers should consider when analysing existing policies or trying to devise new
ones. The complexities of different economic growth, development, and climate change
mitigation targets present a special challenge because addressing the action situation and
interaction patterns is demanding.

5.9 Future research

The current structure of climate governance is not conducive to developing coordinated
approaches to collective problem solving in a complex and uncertain world. Climate
change has not been addressed quickly enough because the national narratives in many
countries are not entirely climate-centric and driven by scientific facts; instead, they
combine climate and other national objectives. Considering the severity of the climate
crisis, it is irresponsible to build governance on learning by doing with an incompatible
carbon-first existentialist politics. If governance fails to address climate change, informal
institutions will provide a response to international crises.

A central focus in climate governance research has been the problem-solving
effectiveness of governance. There are few systematic empirical studies that point to a
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clear connection between high performance and access to financial and organizational
capacity. The suggestion here is that future research could explore different governance
strategies for combining international experience with local knowledge, different types
of collaborative learning programes among countries in the same region, and shared
institutional frameworks for the transition to climate change mitigation.

The science produced by developing countries will define climate-friendly
socioeconomic development. There is a need for policy-relevant research that seeks to
address the implications of the scarcity of data, and financing can help ensure that climate
justice addresses the underlying drivers of vulnerability and inequality. This means
finding the interlinkages between climate and sectoral and social policies by considering
their co-benefits and tradeoffs. A critical start would be for policymakers and stakeholders
to support efforts to codify and build consensus around market standards for high-quality
jurisdictional REDD+ credits that are consistent with the PA. More research is needed on
how best to integrate co-benefit data into policymaking, including how to describe the
total value of different categories of co-benefits that may follow climate policy measures
in parallel. Riekkola et al. (2011) underline the importance of further studies on co-
benefits from a policy transition perspective. Mayrhofer and Gupta (2016) consider the
politics of co-benefits to be inadequately explored, and they call for scholars from
political science and sociology to examine the “business-as-usual incremental approach”
of the concept more critically. In contrast, Workman et al. (2018) see a need for research
on barriers that prevent co-benefits from being considered in policymaking.

6 Conclusions

Currently, the climate change mitigation actions of LDCs are driven not only by the actual
threat of climate change but also by their objectives related to economic development.
However, LDCs appear willing to do their fair share in climate change mitigation, even
with development, vulnerability, and adaptation issues, as well as inadequate funding
from Annex 1 countries. Consequently, if NDCs are to become long-term instruments,
then the required actions must be tailored to serve the needs of LDCs to develop
synergistic options toward the mitigation, adaptation, and development goals currently
implied by the suggested actions. Mitigation strategies across sectors are rare; therefore,
incentives for economy-wide emission reductions and sinks are required. These will
necessitate systematic institutional and societal changes led by science because focusing
solely on local forestation projects may impede long-term and cross-sectoral
developments.

Efforts to implement ambitious climate change mitigation require fair burden sharing and
adequate funding for all relevant sectors. The allocated climate funding to LDCs may not
be effectively used if it does not serve science, education, and technology and instead
focuses merely on forestation projects at the local level. Enabling access to the carbon
market and support, especially for carbon sinks, infrastructure, and technology, may lead
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to increased implementation. Strengthening scientific and educational capacity is
required, and this needs to involve a focus on the requirements of profound, long-term
institutional changes.

LDCs concentrate on international funding instead of national decision making; therefore,
there is a need to encourage countries to implement changes in institutional arrangements
for effective mitigation. However, NDCs have not highlighted such changes so far. This
scenario could also promote the benefits of institutional diversity for global learning and
resilience. For instance, in Nepal, the scope of climate strategy has expanded over the
past few years. Achieving consensus and agreeing on globally significant issues, such as
human rights, has become a prominent concern when dealing with climate change; at the
same time, this has prevented the establishment of efficient international laws.

The IAD framework allows complex collective action problems, such as climate change,
to be addressed. The complexities of different economic growth, development, and
climate change mitigation targets present a special challenge because addressing the
action situation and interaction patterns is demanding. Coordinating various efforts
toward climate change mitigation is crucial because of the cross-cutting nature of the
effects of climate change. At the same time, competing priorities may emerge when too
many policy actors are working across too many sectors. In our study, the framework
accounted for the existing local institutions that appeared to be important determinants of
the degree of implementation. In other words, the operationalized IAD framework
appeared useful for analysing the national implementation of global climate policies. It
assisted in the process of identifying the gaps between strategy and implementation,
thereby illuminating the key factors that researchers or policymakers should consider
when analysing existing policies or trying to devise new ones.

The framework revealed the key challenges in the institutional context of LDCs while
recognizing the contradictions among different targets. The role of adequate funding has
been highlighted in both the PA and the strategies of LDCs. Effective climate funding
should support long-term development in science and education; however, major funds,
such as REDD+ and the green climate fund, focus on forest and land-use change. Finally,
LDCs should not dismiss the overall positive impacts of long-term measures, such as
high-level education and science, in forming their climate strategies.
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Synonyms
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Definition

Climate finance refers to local, national, or trans-
national financing for climate change mitigation
and adaptation of related activities drawn from
public, private, and alternative sources. There is
no single definition of climate finance. It is, in
some instances, discussed separately but often
integrated with related and overlapping concepts
of green, sustainable, or low-carbon finance.

The United Nations Framework Convention
on Climate Change (UNFCCC) has defined cli-
mate finance as “finance that aims at reducing
emissions, and enhancing sinks of greenhouse
gases and aims at reducing vulnerability of, and
maintaining and increasing the resilience of,
human and ecological systems to negative climate
change impacts.

»
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This definition encapsulates climate finance in
its broadest form, as it represents the funding of all
activities and projects that take climate change
mitigation and adaptation into account. A broad
definition is necessary as climate finance consists
of many different elements such as the type of
financing that is provided, the source of financing,
flows of financing, what is financed, and whether
climate change mitigation is the major or minor
element of the activity. Climate finance is, how-
ever, most often utilized in the context of climate
change negotiation processes, wherein the aim is
to provide additional financial resources from
developed to developing countries for climate
change mitigation and adaptation activities that
are unlikely to occur without additional financing.

Introduction

Climate finance aims to provide the financial
means for implementing the transition to a sus-
tainable low-carbon and climate-resilient econ-
omy in line with the 2 °C goal set by the Paris
Agreement on Climate Change. However, how
the financing of the transition will be done is still
an open question. In 1992, UN member states
agreed that those responsible for climate change
should compensate for caused emissions by
financing mitigation and adaptation activities.
Global effort is needed as the contribution of
countries to climate change, and their capacity to
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prevent it and cope with its consequences varies
enormously.

According to the Climate Policy Initiative (CPI
2018), the global climate finance flows are
increasing. The average annual flow of climate
finance was USD 463 billion during 2015-2016.
Private sectors, such as project developers, banks,
and corporations, provided the major share of
climate investments (54%) in the 2015-2016
period (Fig. 1). Estimates for finance flows in
2017 range from USD 510 billion to USD 530
billion. However, adaptation finance flows are
estimated to be just USD 22 billion per year
because of lack of private investments. The vast
majority of investments (81%) were spent domes-
tically during 2015-2016, and most of the inter-
national flows were from OECD to non-OECD
countries. More specifically, the dominant inter-
national destinations were in East Asia and in the
Pacific region during 2015-2016. Finance flows
are mainly concentrated in the renewable energy
sector (approximately USD 300 billion). Water

b) Distribution of global climate finance
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and wastewater management projects are the larg-
est sectors when it comes to adaptation finance,
followed by agriculture, forestry, and land-use
adaptation activities (CPI 2018).

To achieve the goal of limiting warming set at
2 °C in the Paris Agreement, global annual emis-
sions need to be less than 42.51 GtCO, e in 2030,
while 1.5 °C pathways annual global emissions
need to be about three-quarters of that at 33.94
GtCO, e (UNFCCC 2019). The Intergovernmen-
tal Panel on Climate Change (IPCC) reports
showing a USD 1.6-3.8 trillion requirement for
further investments to sustainable energy systems
to keep warming within a 1.5 °C scenario (IPCC
2018). In 2009, developed countries committed
(COP15) to mobilize USD 100 billion annually by
2020 for climate action in developing countries.
According to the UNEP Adaptation Gap report
(2016), developing countries would need to invest
between USD 140 billion and USD 300 billion per
year by 2030 in order to adapt to a 2 ° C future.
This means that estimated costs are 9—19 times
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higher than current levels of international public
adaptation finance to avoid an adaptation finance
gap in 2030 (Oliver et al. 2018).

Finance Mechanisms

In order to incentivize and hasten sustainable
transformation, multiple mechanisms have been
implemented. These mechanisms are divided into
two main categories: voluntary and mandatory
mechanisms. Mandatory markets are founded
upon negotiation processes, which set regulatory
requirements on the participants. The most prom-
inent of these negotiation processes was the estab-
lishment of emissions trading under the Kyoto
protocol. Each ratified country is set an emissions
target and a corresponding number of allowances.
Countries can meet their targets by limiting emis-
sions or by purchasing carbon credits from coun-
tries that have a surplus of allowances. The Kyoto
Protocol also established the so-called Flexible
Mechanisms, the Clean Development Mechanism
(CDM), and Joint Implementation (JI), to increase
cost-effectiveness of emission reductions. The
CDM allows developed countries to partly meet
their Kyoto targets by financing carbon emission
reduction projects in developing countries. The
aim, in CDM, is that the developed country can
implement its reduction goals in a developing
country, wherein it is the most cost-effective,
while offering sustainable development benefits
where the implementation takes place. JI works
similarly to CDM, with the exception that the host
country is a developed country as well (UNFCCC
2005). New market-based mechanisms are being
developed (e.g., the new market mechanism
(NMM)), but these mechanisms have not been
codified yet (Gao et al. 2016).

A group of European countries created the EU
Emissions Trading Scheme (EU-ETS), where
allowances may be traded among participating
countries. The EU-ETS began its operations in
2005 and is the largest emission-trading scheme.
There are, currently, dozens of regional, national,
or transnational systems in the World, operating
under or independently of the Kyoto Protocol.
They have been established, for example, in

Canada, in California, in the East Coast of the
United States, and in eight Chinese provinces.
China’s national emissions trading scheme is
expected to start operating during 2020 (Cao et
al. 2019).

The voluntary carbon markets function inde-
pendently from and additionally to the regulatory
law and compliance markets, enabling private
entities to voluntarily offset their emissions by
purchasing offsets that were created either in the
voluntary market or in the CDM. There are no
established specialized rules and regulations, such
as those set by the US Securities and Exchange
Commission, for the stock exchange of the volun-
tary carbon market. This lack of overhead allows
for innovation and experimentation, as projects
can be implemented with fewer transaction costs
than compliance market projects, making it feasi-
ble to also implement microsized projects. Con-
versely, the lack of quality control has led to the
production of some low-quality credits, such as
those from projects that would have likely hap-
pened anyway; thus, the offset credit produced
does not always fulfill the additionality criteria.

Multilateral climate funds are one of several
ways how climate finance flows are distributed.
The climate funds play an important role in
supporting vulnerable communities in developing
countries to transform into clean technology and
climate-resilient economies. More than 1000 pro-
jects are being funded by the four main climate
funds: the Green Climate Fund (GCF), Adapta-
tion Fund (AF), Climate Investment Fund (CIF),
and Global Environment Facility (GEF). CIF
accelerates climate action by empowering trans-
formations in clean technology, energy access,
climate resilience, and sustainable forests in
developing and middle-income countries. While
GCF finances both adaptation and mitigation pro-
jects, GEF is largely dedicated to mitigation. AF
was established to finance practical adaptation
projects and programs in developing countries
that are parties of the Kyoto Protocol and are
particularly vulnerable to the adverse effects of
climate change. Most of the projects funded so far
by the leading funds are in Mexico, followed by
India, Cambodia, and South Africa (CB 2017).



Lessons Learned

Climate financing has two relevant variables and
stakeholder goals: monetary gain and emissions
reduction, or sequestration amount. Thus, it is
pivotal to consider the fact that mere climate-
financing flow does not necessarily correspond
to effective emissions reduction as the used mon-
etary amount does not give an indication of how
much carbon was abated. To achieve more trans-
parency, climate financing flows should be
connected and standardized according to the
actual, measured climate effect whenever possi-
ble. Second, with standardization, the complexity
of the climate financing could be simplified to a
few key indicators that are the most important for
the activity, usually monetary gain, cost, carbon
reduction, and sequestration achieved. This trans-
parency and simplicity would help ensure that the
goals of different stakeholders are met and that
decision-makers are selecting the best available
methods and technologies to combat this difficult
challenge. One successful decision-making tool
when choosing and assessing carbon abatement
measures has been the usage of marginal abate-
ment cost (MAC) curves, which indicate the mar-
ginal cost of each additional unit of carbon
reduction or sequestration. However, implemen-
tation from country to a smaller project scope is
recommended so that utilization of the most effi-
cient carbon solutions becomes an ordinary and
habitual part of decision-making (Ibrahim and
Kennedy 2016).

The carbon prices collapsed during the eco-
nomic recession. Thus, the cost of carbon emis-
sions was not significant enough to convince
industries to invest in carbon reduction in accor-
dance with national targets. Different mechanisms
have been created to ensure carbon prices that
incentivize investments in carbon reduction. In
EU, the ETS carbon-trading scheme was
reorganized to have a depository of excess carbon
credits, which immediately increased emissions
allowance prices. The prices climbed up to 30
euros per ton, which was a sufficient price to
influence companies’ investment decisions to
take into account the lower emissions targets. In
the United Kingdom, the Carbon Price Floor
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(CPF) was introduced in 2013 to support the
EU-ETS by taxing fossil fuels used to generate
electricity via Carbon Price Support rates set
under the Climate Change Levy. Since the imple-
mentation of the CPF, there has been significant
reduction in coal electricity generation, which has
partly been attributed to the CPF (Hirst 2018).

Besides the reduction of emissions, one major
challenge is the adaptation, especially in the
developing countries that neither have the infra-
structure nor the resources to alleviate the effects
of climate change. According to the latest finance
flow data, only USD 22 billion was directed
toward adaptation, wherein the estimated amount
needed to alleviate climate change is between
USD 280 billion and USD 500 billion in the
year 2050 (UNEP 2016). Consequently, in order
to prevent loss of biodiversity and worsening of
living conditions, over tenfold increase in adapta-
tion flows is needed. According to Hallmeyer and
Tonkonogy (2018), there are several barriers that
explain the lack of financing when it comes to
adaptation, both in private and public sectors,
especially in developing countries. Their barrier
framework identifies three distinct categories:
context, business model, and internal capacity
barriers. In an adaptation finance scheme, context
barriers refer to gaps in regulatory stability,
enforceable laws, and the protection of property
rights, especially in developing countries where
adaptation finance is most needed. Business
model barriers are specific, to the context of the
product or service being offered, and refer to
uncertainty of investment returns, high up-front
costs, and lack of technical capacity to implement
and maintain adaptation products. Internal capac-
ity barriers refer to the scalability of adaptation
services and products.

Summary

Although climate financing flows are increasing,
hundreds of billions of dollars or more will still
need to be mobilized to achieve transition to a
low-carbon-resilient economy. If this is to be
accomplished, multiple different measures need
to be implemented, especially to activate
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investments of the private sector into emerging
economies. One of these measures is to make the
data more accessible to the decision-makers by
quantifying and representing complex issues
with key metrics, such as with MAC curves or
other analysis tools, so that each choice between
activities becomes comparable in terms of cost
and climate change abatement. Second, there
should be compelling incentives for each stake-
holder to make carbon-emission-reducing invest-
ments and decisions based upon those key
metrics.
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Definition

Katowice climate negotiations (COP24) were the
first negotiations after the Climate Change Con-
ference in Paris (COP21). Given the history of
climate negotiations, the scope and roles of the
parties have changed. COP24 was the first meet-
ing under the presidency of a Small Island State.
By the time of the Katowice conference, the inter-
national climate negotiations had shifted from a
top-down approach towards a bottom-up
approach. Instead of UNFCCC, countries set up
their own targets and goals. The expectations of
the meeting were relatively high after the success-
ful meeting in Paris. Developing countries did not

© Springer Nature Switzerland AG 2021

receive a clear commitment of extra financial
resources in addition to official development
assistance. However, the “rulebook” for
implementing the 2015 Paris agreement was fur-
ther developed.

Introduction

In the history of climate negotiations, three issues
shaped the discussions. First, climate change is a
global problem that affects all economies around
the world. Second, the parties have different his-
torical responsibilities for greenhouse gas emis-
sions. Third, the lack of hierarchy and sanctions in
decentralized world politics makes enforcement
of a global climate agreement difficult.

The expectations of the Katowice meeting
were relatively high after the successful meeting
in Paris. The Katowice negotiations were sup-
posed to encourage commitments to the Paris
agreement and stress the urgency of enhanced
ambition towards mitigation actions with ade-
quate financing, technology, and capacity-
building support.

The Intergovernmental Panel on Climate
Change (IPCC) highlights the significance of lim-
iting the warming to 1.5 °C and the need to main-
tain a strong commitment to the Paris
Agreement’s aims. The Katowice Climate Con-
ference (COP24) was the first negotiations after
the Climate Change Conference in Paris (COP21),
where the Paris Climate Agreement was accepted.
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In the conference hosted in Katowice, 12,810
parties were registered, including organizations
such as United Nations Secretariat units and bod-
ies, intergovernmental and non-governmental
organizations, and specialized agencies and orga-
nizations. These participants formed groups
according to their interests. All parties were
expected to communicate and undertake ambi-
tious efforts within the reports that are called the
Nationally Determined Contributions (NDC) that
are part of the global attempt towards climate
change mitigation.

The Katowice conference was expected to con-
tinue the progress started in Paris, including clar-
ifying the Intended Nationally Determined
Contributions (INDC). However, the concern of
developing countries is that a mitigation-centric
(NDC) regime will push adaptation, finance, tech-
nology transfer, and capacity building for devel-
oping countries further and further into the
background.

History

2015: Paris

Since the Kyoto Protocol, the global community
has been trying to negotiate a mutual approach to
mitigate climate change. The most comprehensive
global climate change agreement was negotiated
in 2015 at COP21 in Paris. It brought all nations
into a shared struggle towards climate change.
The Paris Agreement is based on a pledge and
review scheme that requires all parties to enforce
their most ambitious policies through NDCs and
to extend these efforts in the future.

2016: Marrakesh

The COP22 in Marrakesh continued the progress
started in Paris by establishing a rulebook for the
implementation of the Agreement, based on trans-
parency and accountability. The parties adopted
35 decisions, mostly related to the implementation
of the Paris Agreement. The involvement of
non-state actors was also discussed. Outside the
formal negotiations, groups aiming to switch to
100% renewable energy and decarbonize the
economies were formed.

Katowice Climate Negotiations

2017: Bonn

The COP23 climate summit was the first to be
presided by a small island, although the vulnera-
bility of small islands to climate change has been
known for a long time. The main objective of the
Bonn COP23 was to outline a rulebook for
implementing the practical issues of the Paris
Agreement. A preference for the EU was to out-
line the details in the rulebook and assure that the
deadline in 2018 is not missed.

One of the most significant accomplishments
of the COP23 was the launch of the Talanoa
Dialogue, which stands for open and inclusive
exchange. This dialogue had its premiere in
January 2018 with the aim of investigating the
level of nationally determined contributions
(NDCs). The financial commitments and transpar-
ency of financial flows under the Paris Agreement
were debated again in Bonn (Droge and Rattani
2018).

COP23 in Bonn focused more on specific
methodological issues as countries proceeded to
debate the technical details of the agreement. The
major contribution was the display of the
“Powering Past Coal Alliance,” led by the UK
and Canada. This alliance gathered more than
20 countries in addition to subnational parties.
However, two issues raised uncertainty. Devel-
oped countries had not yet received the expected
amount of finance (100bn$ per year by 2020)
settled in 2009 in Copenhagen. Further, the
Doha Amendment, a second commitment period
of the Kyoto Protocol, was left without support
and had not become widely ratified among the
parties.

The UN met in December 2019 in Chile to
assess the technical details of the Paris rulebook
and settle future emission reduction obligations.
New targets for 2030 and beyond were discussed.

Roles of the Parties in the Negotiations

The UN tradition is to group parties, each
represented by national delegations, according to
their regions and shared interests. Traditionally,
the EU has played a leading role in climate nego-
tiations (Droge and Rattani 2018).
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Alliance of Small Island States (AOSIS) mem-
bers have been demanding a binding target and
requesting developing countries to take responsi-
bility. As the most vulnerable countries to climate
change, they have raised specific issues of pre-
dominant concern to them (Droge and Rattani
2019).

COP24 was the first meeting under the presi-
dency of a small island state. A Least Developed
Countries Work Program was established to focus
on the distinct demands and requirements of the
Least Developed Countries, noting the particular
support needs and promoting awareness. The pro-
gram highlighted the implementation of the ele-
ments instead of merely supporting the planning
process in least developed countries.

Least Developed Countries require support for
implementing decisions. The Katowice decisions
encourage parties of developed countries to con-
tinue finance adaptation activities along with
transparent and reliable data on the provided cli-
mate finance. COP24 calls for balanced financing
between mitigation and adaptation as well as
developments in relevant organizations and insti-
tutions for mobilizing the finance. India and Afri-
can countries, for example, have expressed
concerns about the sufficiency of the funding
promised to the Least Developed Countries for
mitigation and adaptation. A platform for a dia-
logue between parties and non-party stakeholders
was founded, called the Talanoa Dialogue.

After Paris Agreement

The Paris Agreement resulted in three different
structural transformations in global climate poli-
tics. First, this global effort led to reduced dispar-
ity between developed and developing countries,
exempting the poorest countries from require-
ments to mitigate climate change. Second, the
Paris Agreement has shifted from the Kyoto Pro-
tocol’s top-down “targets and timetables” to a
bottom-up “pledge and review”’process. This has
shifted the focus towards national climate policy.
Third, the Paris Agreement represents “hybrid
multilateralism,” which focuses not only on gov-
ernmental actions but also on climate action by

non-governmental  actors and  businesses
(Andonova et al. 2017; Béckstrand et al. 2017).
The most significant actions for climate change
mitigation are expected from national and local
governments around the world with help from the
private sector, scientists, and engineers.

After Paris, the interest has moved towards
reporting emissions and the quality of the plans.
The Paris Agreement was a positive surprise with
high ambition. It aims to prevent warming over
1.5 °C. Parties released their NDCs. These contri-
butions are expected to guide the national climate
policy and also form a base for the new climate
regime (UNFCCC 2016). However, national
pledges fall well below the actions needed to
meet those ambitious targets. Many large emitters
are not likely to fulfil their self-set obligations,
according to Climate Action Tracker (2021).

However, one of the biggest emitters, China,
pledged in Paris to peak greenhouse gas emissions
by 2030. The country is likely to achieve the target
due to policies already in place without placing
any new measures. This has raised questions as to
whether the country should set a more meaningful
climate target. European leaders have been fer-
vently debating the level of fair emission reduc-
tions of the EU since the Paris Agreement. Some
nations demanded more ambitious targets. “It is
plain we are way off course,” said Antonio
Guterres, the secretary general of the United
Nations, in Katowice. “We are still not doing
enough, nor moving fast enough, to prevent irre-
versible and catastrophic climate disruption.”

In June 2018, European officials set more
ambitious targets for renewable power and energy
efficiency (European Union 2019). Still, there are
plenty of obstacles. For example, Poland is cur-
rently constructing more coal plants (WNN 2020).
Many of the pledges lack information on the spe-
cific policies to meet the ambitious targets. Fur-
ther, official mechanisms for quantifying progress
do not exist. Making the pledges more transparent
could lead to more pressure on the countries, but it
is up to national and local governments to agree
on firmer actions. Many countries have strength-
ened their pledges by 2020, including the
EU. Critics of Paris are stating that the agreement



reflects little more than what individual countries
were likely to do anyway (Somerville 2020).

The Katowice climate negotiations were
expected to blaze the trail towards 2020 and
come up with clear guidelines for national pledges
and policies for increased transparency. This
would assist in the evaluation of the countries’
improvement. Some developing countries stated
the limited access to technology for measuring
emissions and the need for wider flexibility in
reporting and verifying their improvements
(COP24 2020).

Mission of the COP24

COP24 was organized in Katowice 2018 with the
ambitious intention of adopting the practical
details of the guidelines of the Paris Climate
Change Agreement. The focus areas included
adaptation to climate change impacts, ambitious
emission reductions, and support for developing
countries. This support is to be provided in the
form of technology, capacity building, and
funding. One of the objectives was to create a
platform for a Talanoa dialogue (COP24 2020).

Contributions in Terms of Emission
Reductions

Katowice negotiations adopted a vigorous set of
guidelines for carrying out the 2015 Paris Climate
Change Agreement. The Katowice Rulebook was
not able to address how global climate policy
should be conducted and the actual climate mea-
sures implemented. The agreed Katowice Climate
Package promotes international cooperation and
encourages greater ambition towards climate
change mitigation. The deadline for the countries’
self-set targets was 2020. Thereafter, countries
were expected to affirm new and much tougher
targets.

During the Katowice negotiations, countries
resolved most of the problematic aspects of the
Paris Agreement “rulebook”. This included mea-
suring, reporting on, and verifying their
emissions-cutting efforts. This makes all countries
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responsible for holding on to their commitments
(CarbonBrief 2019).

Most importantly, COP24 raised the question
of the information required by article 9.5 of the
Paris Agreement, which concerns mobilization of
climate finance to developing countries. The rec-
ognition of such required information was found
at COP22, and the process was completed by
COP24 (CarbonBrief 2019).

Carbon capture was also on the table and
received long-term political support. The predict-
able and confident support for carbon capture
storage as a mitigation option in addition to
other low carbon emission technologies was wel-
comed. This support is provided through interna-
tional funding mechanisms and private-public
partnerships. Further, a declaration on “Forest
for climate” was founded. This declaration
highlighted the important role of forests in
reaching the Paris Agreement goals. However,
the declaration was criticized for encouraging
delaying actions to reduce emissions. Others
were concerned about the lack of any concrete
short-term targets (CarbonBrief 2019).

The COP24 in Katowice, Poland, introduced a
comprehensive “rulebook” revealing the details of
the implementation of the Paris Agreement.
Nations agreed on uniform rules for measuring
and reporting their own performance in cutting
emissions. The negotiations on these details
turned out to be more challenging than those
leading to the Paris Agreement. Excluding the
rulebook marks, the results from COP24 were
less ambitious (CarbonBrief 2019).

Other Contributions

One of the main tasks for climate negotiations is to
provide dialogue between different actors to raise
the ambition towards more effective implementa-
tion of climate change mitigation goals and strat-
egies. One of the most crucial questions is how the
Paris Agreement can encourage countries to take
more ambitious actions in the future.

A deciding phase in the rulebook negotiations
was to clarify the differentiated responsibilities of
the countries. This  encompasses the
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differentiation of obligations along the common
but differentiated principle, including the hazard-
ous impacts derived from rising greenhouse gas
levels. In particular, developing countries have
called for differentiated rules for developed coun-
tries in terms of financial commitments. Notably,
China also turned to support differentiation
(CarbonBrief 2019).

COP24 revealed a Local Communities and
Indigenous Peoples Platform that invites parties
to empower the local communities. This platform
aims to improve equality and not endanger the
livelihood of unprivileged people. The impact of
energy transition on workers and their communi-
ties was also debated. Climate decisions require
enough support in technology transfer and capac-
ity building. This was recognized in a decision by
COP24 on enhancing climate technology devel-
opment and transfer through a technology mech-
anism (CarbonBrief 2019).

One of the focus areas debated was finance.
Even though commitments on funding for devel-
oping countries are sufficient, the impacts of this
funding on the sustainable development objec-
tives of the country are not well understood.
COP24 proposed a commitment of USD 100 bil-
lion per year by 2020 for developing countries.

Financing Issues

Developing countries did not receive a clear com-
mitment to new financial resources in addition to
official development assistance. The finances pro-
vided should be allocated to loss and damage.
However, the definition of climate finance was
narrowed to exclude commercial loans and
non-financial efforts, such as capacity building
or technology transfer. Reporting on the grant
equivalent value of all finances provided has also
become mandatory (CarbonBrief 2019).

Two challenges regarding finance were the
coverage of sectors and double counting. Primary
finance focusing only on a new climate activity is
one option to avoid double counting. One of the
issues discussed was accounting and reporting
climate finance. Developed countries should
report rigorously on climate finance provided to

developing countries. United Nations agencies
and financial institutions should describe how
their development assistance and climate finance
program are consistent with newly available sci-
entific information.

COP24 resolved that “parties shall apply the
accounting guidance to their second and subse-
quent NDCs and account for their NDCs in their
biennial transparency reports under Article 13”
and discussed the following issues related to cli-
mate finance:

» Long-term climate finance

 Issues with the Strategic Climate Fund (SCF)

* The Green Climate Fund (GCF)

* The Global Environment Facility (GEF)

» The commitment of the parties to Article 9, par-
agraph 5 of the Paris Agreement

In terms of long-term finance, the COP24
decided to mobilize USD 100 billion annually
by 2020. However, a binding long-term financial
goal was not agreed upon. COP24 did not address
the issue of determining the key components of
climate finance (Alexandraki 2019). Future cli-
mate negotiations will likely include a discussion
on the effectiveness of climate finance, such as the
outcome of the funding mobilized to developing
countries.

Transparency and markets could not fully
agree during COP24. The parties did not reach
consensus on rules for Article 6 on market-based
approaches and therefore decided to postpone this
decision to COP25 (CarbonBrief 2019).

Summary

The Katowice conference was expected to con-
tinue the progress started in Paris. This 2018
COP24 was the first meeting presided by a small
island state and was organized with the main
purpose of adopting the implementation guide-
lines of the Paris Climate Change Agreement.
The expectations after the historical meeting in
Paris were relatively high. Katowice negotiations
highlighted emission reductions, mobilizing



finance, and sustainability. The main results of the
meeting included the decisions on measuring,
reporting, and verifying emissions-cutting efforts
implemented by the parties. However, developing
countries did not receive a binding long-term
financial commitment. This raises concerns
about whether those countries are willing to
strengthen their INDCs in the future. Finance,
the rate of deployment, and political uncertainty
were among the topics of discussion. By 2020, the
parties were expected to meet their emissions
commitments and state new objectives for 2030
that would actualize the scientific advice provided
after the final elements of the Paris rulebook were
agreed upon in 2019.
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Synonyms

Instrument of market-based climate change miti-
gation and development

Definition

The Clean Development Mechanism (CDM) is
the most significant of the three flexible mecha-
nisms under the 1997 Kyoto Protocol. The mech-
anism allows countries with greenhouse gas
(GHG) emission reduction targets under the
Kyoto Protocol to implement emission-reduction
projects in developing countries. In turn, CDM
project proponents earn credits called certified
emission reductions (CERs). The main purposes
of the CDM are to reduce the cost of complying
with the Kyoto Protocol for industrialized nations
while also promoting sustainable development in
countries with economies in transition. Ulti-
mately, the global initiative is meant to provide
CDM project proponents with more options to

© Springer Nature Switzerland AG 2022

fulfill their emission reduction targets, strengthen
sustainable development, and mitigate climate
change.

Introduction

Climate change is the biggest threat to human-
kind. Therefore, decisions and actions are
required to limit global warming and set specific
targets for GHG emissions. The United Nations
Framework Convention on Climate Change
(UNFCCC) was established to set global climate
strategies based on a principle of “common but
differentiated responsibilities.” According to this
principle, each country is responsible of limiting
the greenhouse gas emissions depending on their
resources. The CDM is one of the three flexibility
mechanisms under the Kyoto Protocol for achiev-
ing the targets of the UNFCCC, along with Joint
Implementation and International Emissions
Trading. The CDM has the dual aim of achieving
emission reductions alongside sustainable devel-
opment in host countries.

UNFCCC has faced criticism related to CDM
process, inadequate additionality, minor sustain-
able development benefits, and uneven distribu-
tion within host countries. CDM projects have
been criticized for being short-term, ad hoc, and
unable to promote clean and renewable energy in
host countries (Watts et al. 2015). Therefore, dis-
cussion on creating new market mechanisms
(NMMs) has mounted (UNFCCC 2019). NMMs
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are meant to provide economic, sector-wide emis-
sion reductions instead of ad hoc, project-based
reductions and avoid the flaws of the CDM.

Development of the CDM

The CDM was established in 1994 along with the
Kyoto Protocol, and it came into force in 1995.
The main operational guidelines of the CDM were
accepted in November 2001 as part of the Marra-
kesh Accords.

Even though the Marrakesh Accords made it
possible for developed country participants to
adopt the CDM as a tool for climate change mit-
igation, the decision for participants to do so was
not widespread. In 2004, the Government of the
Netherlands and the World Bank accounted for a
third of the total number of CDM project trans-
actions (Lecocq and Ambrosi 2007).

Originating from EU Directive 92/57/EEC
(OJ L245, 26.8.92), the CDM 2007 regulations
were introduced to combine welfare requirements
with existing Construction (Health, Safety, and
Welfare) Regulations under the CDM umbrella.
The first commitment period of the Kyoto Proto-
col, which ran from 2008 to 2012, aimed to set the
pace for achieving binding emission reduction
targets. Industrialized countries were urged not
to exceed dangerous levels of GHG emissions.

A second commitment period was established
in 2012 in Doha. The period, which ran from 2013
to 2020, limited the use of CDM only to least
developed countries. However, since the second
commitment period ended on December 31, 2020,
the CDM has been left with an uncertain fate.

NMMs were presented at the end of the first
commitment period. Discussion on reforming
the flexible, market-based mechanisms under the
Kyoto Protocol began in 2007 in Bali. At the 2011
Durban Climate Change Conference, parties
established “new market-based mechanisms” to
make mitigation actions more affordable.

Clean Development Mechanism (CDM)

Structure of Governance

The UNFCCC set up a system of governance for
the CDM, as presented in Fig. 1. CMP represents
the Conference of the Parties serving as the meet-
ing of the Parties to the Kyoto Protocol.

The CDM Executive Board, guided by the
CMP, oversees the CDM process. The board is
fully liable to the CMP. It brings CDM project
participants together for the registration of pro-
jects and issuance of CERs.

The Methodologies Panel develops recom-
mendations for the board on guidelines for meth-
odologies for baseline and monitoring plans and
prepares recommendations on submitted pro-
posals for baseline and monitoring methodolo-
gies. Host countries designate a national
authority to authorize and approve participation
in CDM projects. The designated operational
entity is an independent auditor accredited by the
CDM that validates project proposals and verifies
GHG emission reductions.

Challenges

The CDM has allowed for climate change mitiga-
tion while providing developing countries with
opportunities to engage in the global carbon mar-
ket. However, it has been criticized for high trans-
action costs, ignoring the aim of sustainable
development, complexity in verifying a project’s
additionality, and unequal distribution of projects
across host countries, which leads to unequal dis-
tribution of project benefits (Boyd et al. 2009).
The capability of CDM projects to reduce
GHG emissions cost-effectively and promote sus-
tainable development in countries with economies
in transition has been questioned (Dechezleprétre
et al. 2009; Olsen 2007). Researchers have iden-
tified trade-offs between the two aims of CDM.
For example, CDM projects often favor the cost-
effectiveness of certain mitigation actions over
sustainable development in countries with econo-
mies in transition (Huang and Barker 2008;
Kolshus et al. 2001; Olsen 2007; Olsen and
Fenhann 2008; Paulsson 2009; Sutter and Parrefio
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2007). Market forces have not been able to sup-
port sustainable development in host countries. If
developing countries continue participating in
international climate collaboration, the impacts
of CDM projects on sustainable development in
countries with economies in transition should be
recognized and reported.

The CDM has suffered from the unequal geo-
graphic distribution of projects, due to high
demand for inexpensive emission reductions.
Less than one fifth of CDM projects are hosted
outside of the Asia-Pacific region; China hosts
more than half of all CDM projects and India
hosts one fifth of all CDM projects. The rest of
the participating developing countries share less
than 5% of CDM projects (Watts et al. 2015).

Watts et al. (2015) concluded that the CDM
registry process is too ambiguous, which makes
verifying additionality extremely complicated.
The process has also been criticized for being
too inflexible and requiring too much unavailable
data for measuring baseline and project activity.

Additionality means that emission reductions
from CDM projects should be additional. In other
words, the emission reductions would not have
occurred without the CDM project. However, the
CDM requirements for additionality might dis-
courage host countries from implementing ambi-
tious renewable energy policies. If a host country
already has ambitious policies for renewable
energy development in place, verifying the
additionality of a CDM project becomes compli-
cated. One of the verification issues is called dou-
ble counting, which occurs when two different
projects receive CERs for the same contribution.
For example, if a project spans two different geo-
graphic areas, its climate benefits might be
counted twice, and both areas might receive
the CERs.



Lessons Learned from the CDM

The Kyoto Protocol is missing a clear-cut tech-
nology transfer mandate, and, according to Kim
et al. (2013), technology transfer to host countries
has not been significant. Certain desired technol-
ogies have been found to be “neglected” by the
CDM. Technology transfer appears to be essential
to reducing GHG emissions in developing coun-
tries, and local technological capabilities can play
a significant role (Kim et al. 2013).

Maraseni and Cadman (2015) argued that the
CDM has not achieved the expected emission
reductions since 2008. At the end of the first
commitment period of the Kyoto Protocol, there
was a great financial crisis. In addition, a lack of
commitment from industrialized countries, such
as the USA, led to the dramatic drop of carbon
prices. The current climate finance regime has not
been able to support the participation of develop-
ing countries and the investments in the least
developed countries (Hannam et al. 2015).

According to Watts et al. (2015), the CDM has
not achieved sustainable development because the
assessment process for CERs is biased and lacks
universal standards. The United Nations lacks an
accurate and accepted evaluation for sustainable
development, despite the fact that the pursuit of
sustainable development varies from country to
country.

Subbarao and Lloyd (2011) argued that the
existing architecture of the CDM has not deliv-
ered the expected benefits, especially for rural
areas. Agriculture projects are scarce under the
CDM, and due to high transaction costs, there is
a lack of access for the poor, smallholders, and
other vulnerable rural communities. However,
smallholders could be included in the global car-
bon market through specific cooperative initia-
tives (Kahiluoto et al. 2012).

Successful projects involve and empower local
communities. They are often managed in cooper-
ation with local people rather than international
companies. Involving local stakeholders and com-
munities in the CDM may increase the probability
of real development in host countries. Renewable
energy CDM projects that are small-scale, rural,

Clean Development Mechanism (CDM)

and community-based could be especially benefi-
cial for sustainable development.

One of the successes of the CDM is the mobi-
lization of investment. The mechanism has
succeeded in engaging the public and private sec-
tors of developed and developing countries in
climate change mitigation. In addition, the CDM
could increase the energy security of host coun-
tries with the help of a well-developed renewable
energy strategy (Doukas et al. 2009).

Summary

The CDM was established in 1994 along with the
Kyoto Protocol, with the dual aim of improving
sustainable development in countries with econo-
mies in transition and providing affordable emis-
sion reductions for industrialized countries. It is
one of three flexible mechanisms under the Kyoto
Protocol for achieving the targets of the
UNFCCC, along with Joint Implementation and
International Emissions Trading. The UNFCCC
has been criticized related to CDM project man-
agement, complex verification of additionality,
inadequate sustainable development benefits,
and unsatisfactory geographical distribution and
permanence of projects. Also, high transactions
costs have led to low accessibility to the CDM for
the poor, smallholders, and other vulnerable rural
communities. CDM projects have been criticized
for being ad hoc and unable to accomplish pro-
found change within the global energy system.
While actual contributions to sustainable devel-
opment and emission reductions have been
debated, the CDM has been successful in mobi-
lizing funding for climate change mitigation.
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Abstract

The international endeavour to prevent climate change requires action from all parties of the United
Nations Framework Convention on Climate Change. Many least developed countries (LDCs) have
prepared nationally determined contributions (NDCs) to implement the Paris Agreement despite
economic challenges; however, their level of commitment varies. Understanding the factors that
underpin the variation in commitment among low-income countries would facilitate effective
agreements and enhance global implementation. The study aimed to determine the degree to which 36
LDCs implemented the Paris Agreement in their NDCs, and the factors that determined the degree.
We applied the Institutional Analysis and Development (IAD) framework and the Institutional
Grammar Tool (IGT) developed by Elinor Ostrom and her colleagues to enable systematic
assessments of institutions. To identify the determinants of the degree of implementation, national
contexts, decision-making, and patterns of interaction were investigated for five case countries. The
countries appeared to focus on international determinants, rather than on national political decision
making. Therefore, encouraging countries to communicate changes in national institutional and
economic arrangements required for effective climate change mitigation is imperative. Countries that
consider the importance of structural changes and institutional strengthening, such as education and
political and legislative instruments, are likely to implement the Paris Agreement to a high degree. A
fair, inclusive procedure; the consequent legitimate burden; and the required criteria with synergy
between mitigation and development provide the most effective mitigation. Applying the
operationalised framework can benefit improvements in international climate agreements and local

institutions.

Keywords: climate change mitigation, the Paris Agreement, nationally determined contributions
(NDCs), least developed countries (LDCs), Institutional Analysis and Development (IAD)

framework, Institutional Grammar Tool (IGT), fair share
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1 Introduction

The international community has not set binding targets for global net reductions of greenhouse gas
(GHG) emissions. Therefore, the success of the 2015 Paris Agreement relies on the willingness and
ability of the parties to implement the agreement in national policies (Keohane and Oppenheimer,
2016). Consequently, all countries that signed the United Nations Framework Convention on Climate
Change (UNFCCC) were tasked to submit nationally determined contributions (NDCs) to manage
climate change. To maintain global warming within the 1.5 °C or 2 °C target, coordinated efforts at all

levels of governance are required (Fuhr et al., 2018).

Why has the globally supported target a risk to fail to transform into climate actions, even if the
actions benefit all in the long term? - Hardin (1968) suggested that when natural resources are held in
common, they are overused, which leads to the ‘tragedy of the commons’. Commons refer to
resources that appear in the public or global domain without a structure of ownership or control
(Dragun, 2011) such as climate. Hardin proposed that only private ownership can prevent such a
tragedy, whereas other authors suggested the greater role of state in reducing the fear of ‘free-ride’.
However, Ostrom (e.g., 1990, 2005) and Ostrom et al. (e.g., 1994) found that numerous communities
around the world adopt institutions to successfully govern commons over long periods of time without
an external authority, which provides a model of collective action such as governance by individuals
collaborating for a common end. Climate change is a global problem of collective action, because the
adverse outcomes currently faced by all could be tackled if many would take expensive actions. Such
a ‘prisoner’s dilemma’ (Barrett and Dannenberg, 2012) leads to the ineffective management of
climate (Paavola, 2008; Ostrom, 2010). Ostrom (2010) and Ansari et al. (2013) suggested that
collective action can be successfully applied through institutional changes in transnational climate

policy as well.

The policy agenda for global climate change has mainly been set by developed countries since the
Kyoto Protocol in 1992; however, rapid population growth and development efforts emphasise the
importance of climate change mitigation in least developed countries (LDCs). The bottom-up
approach of NDCs through the Paris Agreement moved global climate policy towards polycentrism,
that is, towards activities that ‘can be undertaken by multiple units at diverse scales that cumulatively
make a difference’ (Ostrom, 2010). NDCs have enabled LDCs to present their contributions based on
specific national circumstances (Northrop et al., 2016), and further expand the contributions into
legally binding actions (Bodansky, 2016). The nature and degree of climate actions can be derived
from formal and informal prescriptions of legal documents issued by governments, such as NDCs.
Sector-specific analyses on NDCs have been conducted, such as those regarding forestry (Petersen
and Varela, 2015), agriculture (Strohmaier et al., 2016), water (Cran, 2015), renewable energy
(Senshaw and Kim, 2018), and electrification (Selvakkumaran and Silveira, 2018). NDCs have also
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been related to abatement costs (Hof et al., 2017) and to overall sustainable development (Antwi-
Agyei et al., 2018). The broadest review of NDCs was provided by the UNFCCC synthesis report
(UNFCCC, 2015).

The absence of internationally binding regulations on emissions emphasises the importance of
national.decision making and the institutions supporting these decisions. However, the assessments of
the success of the Paris Agreement have mainly been based on the reduction in the GHG emissions
instead of institutional changes. Weikmans and Roberts (2019) and Pauw et al. (2018) observed that
assessing and comparing NDC:s is difficult due to their heterogeneous, qualitative and conditional
character. Pauw et al. (2018) analyzed the coverage and evaluability of NDCs’, whereas Roser et al.
(2020) conducted an expert survey on the preparation and implementation process of NDCs.
However, a systematic, theoretically grounded analysis for understanding the contextual and
situational enabling factors of and barriers to the implementation of the Paris Agreement nationally

remains lacking.

Ostrom and colleagues developed the IAD framework (Kiser and Ostrom, 1982; Ostrom, 1990, 1994,
2007, 2009, 2011) and a supporting textual analysis tool IGT (Crawford and Ostrom, 1995), to enable
a systematic interdisciplinary assessment, comparison and development of institutions. IAD is one of
the few comprehensive, established frameworks to analyse a policy process. IAD is especially
intended for an interdisciplinary analysis of incentives to collective action to govern commons in
complex social situations (Orach and Schliiter, 2016). IGT is a tool for deconstructing language used
in commitments. Although Ostrom was awarded a Nobel prize for this work, IAD remains criticised.
For example, Obeng-Odoom (2020) pointed the lack of aspiration towards social justice. However,
the ‘design principles’ of institutions to govern commons (Ostrom, 1990) emphasise inclusive
decision making, and equity can be included in socioeconomic and institutional contexts as well as in
actor situations and evaluation criteria of institutions in IAD (Fig. 1A). The frequent applications of
IAD locally (Obeng-Odoom, 2020) do not reflect the usefulness of IAD in analysing cross-scale

governance (Clement, 2010) or climate as a commons.

While Roser et al. (2020) reported the expert opinions that process-related problems in preparing
NDCs may lead to deficits in the implementation of the Paris Agreement, our analysis intended to
elucidate the conditions that enable a successful process in LDCs. The IAD framework and IGT have
been widely validated to analyse the governance of the commons in local socioecological systems.
This study operationalised and applied IAD and IGT in climate policies from the perspective of
LDCs. To the best of our knowledge, this study is the first to apply these analytical tools to
international climate policies. Our research questions were the following: to what degree is the Paris

Agreement implemented in the commitments reported in the NDCs of LDCs (RQ1) and why (RQ2)?



104
105
106

107

108
109
110
111
112

113
114
115
116
117
118
119
120
121
122

123
124
125
126
127
128
129
130
131
132
133
134
135

136
137
138

Section 2 presents the theoretical framework and the operationalisation. Section 3 reports the data and
the analytical procedure, while Section 4 reports the findings. Section 5 interprets and discusses, and

Section 6 concludes with the main lessons learned.
2 Theoretical framework and operationalisation

The Paris Agreement sets rules for climate actions that require major changes to national mitigation
strategies (Gupta, 2016) and their implementation in NDCs (UNFCCC, 2021). Moreover, the Paris
Agreement consists of the required criteria as well as the less binding suggested criteria for the
national mitigation strategies. If formal institutions are not engaged to respond to climate change, then

informal rules will guide the engagement (Gomes and Hermans, 2018).

We applied the IAD framework to assess the institutional arrangements of LDCs, to determine the key
factors in providing national mitigation strategies that meet the criteria set out by the Paris
Agreement. The IAD framework was developed to identify the major types of structural variables in
all institutional arrangements, i.e., in sets of rules that forbid, permit or require action or outcome, but
whose values and norms differ across types of institutional arrangements. Such rules may be formal
institutions such as contracts or regulations, or informal institutions such as customs and norms
(McGinnis, 2011, 2020). The IAD framework also reveals explanatory factors that influence these
arrangements, i.e., all relevant factors for designing successful institutions, assigns them to categories
and locates these categories within a foundational structure of logical relationships (McGinnis, 2011,

2020) (Fig. 1).

The IAD framework addresses the contexts in which local and external actors interact. It also
addresses the action situations and interaction patterns that shape collective decisions and individual
actions (Fig. 1; Ostrom, 2011). Since the IAD framework is ‘a metatheoretical conceptual map’
illustrating the factors likely to affect policy outcomes (Ostrom et al., 2007), these factors (Fig 1A)
need to be operationalised according to the context of the implementation of the Paris Agreement in
the NDCs of LDCs (Fig. 1B). The operationalised IAD defines the biophysical, socioeconomic and
institutional conditions in which the Paris Agreement is implemented as the commitments of LDCs in
the NDCs, the implementing actors, i.e., LDC governments, and their situations, the national and
international interaction patterns and the evaluative criteria originating from the Paris Agreement to
assess the implementation. In action situations, actors observe information, select actions under their
control according to costs and benefits, engage in patterns of international interaction, and realise
outcomes. The behaviours of self-interested individuals and governments are influenced by the

existing institutions, which in turn are influenced by the outcome of their strategic interactions.

To respond to the research questions, the IAD framework (Fig. 1A) was applied (Fig. 1B) as follows:
the degree of the implementation of the policy reform, i.e. the Paris Agreement (RQ1) was determined

by comparing the evaluation criteria identified from the Paris Agreement (independent variable:
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evaluative criteria) with the commitments to climate change mitigation strategies in the NDCs of
LDCs (dependent variable: outcome). Thereafter, the study identified the underlying dynamics that
determine that degree (dependent variable; RQ2) observing the national context, national
governmental situations and patterns of interaction, i.e., collective action across governance and
government levels (Clement, 2010) (independent variables: context, action arena and patterns of
interaction). The institutional incentives of governments were recognized by analysing the patterns of

interaction.

The operationalisation of the IAD framework (Fig. 1B) was based on literature. Policy reform is more
likely to be implemented in areas with more natural resources (Vachon and Menz, 2006), which in
turn affect GHG emission sources and sinks and therefore climate policy. Climatic pressures on
natural resources and vulnerability to climate change are common motivations for policy reform
(Ringquist, 1994; Sapat, 2004; Vachon and Menz, 2006). Inequality is a driver of environmental
degradation and climate impacts, similarly to population growth and economic activity (Jorgenson,
2018). These factors, together with wealth, influence development goals and national mitigation
strategies, challenging policy coherence, i.e., that a policy does not undermine the achievement of
goals of another policy. Moreover, education increases environmental awareness and support for
environmental actions (Van Liere and Dunlap, 1981; Mohai and Twight, 1987) as well as the
capability of implementing a climate policy reform (Vachon and Menz, 2006; Ringquist, 1994).
Further, culture is a significant driver of climate policy reform and creates differences among

countries (Vachon and Menz, 2006).

Regarding the existing institutions, transparency about carbon emissions is the first step towards
climate actions (Hahn et al., 2015). Economic instruments strengthen environmental policies because
policy implementation is costly (Ringquist, 1994; Vachon and Menz, 2006). The actions of
governments are dependent on co-operation with mutual benefits even if climate governance based on
strict reciprocity is unlikely (Tingley and Tomz, 2014). The patterns of international interactions are
one of the most important determinants of climate policy reform in LDCs (Hovi et al., 2015), which
imply sovereignty (Arcanjo, 2019), international financing, and the conditions of finance mobilisation
(Sachs et al., 2019). Specifically, mobilising finance through instruments such as green funds, carbon
market, fiscal policy and community-based green funds can enhance the implementation of the Paris

Agreement (Sachs et al., 2019).

When applying IAD framework in research, the qualitative analysis is frequently supported using
IGT, which is a tool for deconstructing text to resolve the components of policies, laws, legislation,
regulations and informal institutions. IGT provides a prescribed coding structure for identifying and
dissecting institutional statements and is often used to support qualitative analysis. IGT was initially

formulated by Crawford and Ostrom (1995) and revised by Basurto et al. (2010) and Siddiki et al.
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(2011). The application of the IGT generates systematically collected data that may be used to
identify (i) the main actors in a system and what they may, must or must not do, (ii) the spectrum of
actions required by a policy and associated conditions that describe how, when and where actions
occur and (iii) the objects that receive the action of the actors in the system (Lien et al., 2018). This

study used IGT as a tool for coding data from the Paris Agreement and NDCs.
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Fig. 1. The Institutional Analysis and Development (IAD) framework and its operationalisation to assess the
degree of implementation (RQ1, RQ = research question) and the underlying dynamics (RQ2, i.e. ‘why’). A.
The IAD framework. B. The operationalisation in the implementation of the Paris Agreement in the nationally
determined contributions (NDCs) in this study.
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Consequently, the operationalised research questions were the following.

RQ1: To what degree is the Paris Agreement, as a policy reform, implemented in the strategies of the

NDCs as the outcome on the basis of the evaluation criteria of the Paris Agreement?

RQ2: What aspects of the biophysical, socioeconomic, and institutional contexts, governmental actors
and action situations, as well as the international and local interactions in LDCs, contributed to a high

degree of implementation of the Paris Agreement in NDCs?
3 Materials and methods
3.1 Case description

We applied the IAD framework to assess the implementation of the Paris Agreement by LDCs. The
UNFCCC defines an LDC based on low income, weak human assets, and high economic
vulnerability. LDCs obtain a gross national income per capita below US$ 1,025 and currently
comprise 47 countries (UNFCCC, 2019). To answer RQI, the study examined 36 LDCs with NDCs
available in English. Regarding RQ?2, five of the countries, namely Bangladesh, Bhutan, the Central
African Republic, The Gambia, and Ethiopia, were selected for an in-depth investigation to represent
the range of LDCs in the two least developed continents, namely Africa and Southeast Asia, and of
the range of biophysical, socioeconomic and institutional contexts (World Bank, 2018; Table A.1).
Bangladesh has the highest population density among the LDCs. Bhutan is among the most developed
LDCs and has the highest gross domestic product (GDP) per capita, low vulnerability to extreme
weather conditions, energy efficiency, and a low mortality rate. The Central African Republic is
among the poorest LDCs and has low access to energy. Lastly, Ethiopia and The Gambia are among

the average LDCs.
3.2 Material

The guidelines of the Paris Agreement or the preparation of national communications such as
periodical reports on outcomes of climate actions from parties excluded from Annex I to the
Convention, as well as the NDCs of LDCs, were used as the analysis material (Table 1, Fig. 1B).
NDCs were created by the governments for the UNFCCC, which has stipulated the criteria for the
reports. NDCs were supposed to include the time frames, scopes and coverages of the plans for GHG
emissions reductions, as well as the planning processes, underlying assumptions (including the
socioecological context in which decisions were implemented) and the selected mitigation actions.
The guidelines for the preparation of national communications were compiled in 1996 to assist
countries in constructing NDCs (IPCC, 1996). NDCs as the research material ensure the

comparability of sources across countries.
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The national mitigation strategies were analysed on the basis of the goal statements in the Paris
Agreement as the evaluation criteria for the commitment to implement such strategies in NDCs
(RQL1), as well as the decision-making contexts (RQ2) expressed in the NDCs of LDCs (Table 1). The
strategies were defined as targets and planned activities to reach the targets. NDCs were retrieved
from the UNFCCC database. All documents available in English were used, that is, 36 documents
containing all 49 NDCs of the LDCs. The NDCs analysed comprised key elements, such as long-term
goals and intended actions. A deconstruction of these documents into a number of statements revealed
the structural logic of the national mitigation strategies.

Table 1. The data and methods applied to answer the research questions (RQs) at various stages of the study. PA
= the Paris Agreement, NDCs = nationally determined contributions, LDCs = least developed countries, IGT =

Institutional Grammar Tool and IAD = Institutional Analysis and Development framework. For the codes and
themes identified see Tables 2, A.2. and A.3.

Research Data Method Source of codes Outcome

question

RQ1 Step 1 The PA and guidelines Qualitative IGT analysis of PA Evaluative criteria
for the preparation of coding with
national IGT analysis

communications from
parties not included in
Annex I to the

Convention
RQI1 Step 2 All NDCs of LDCs Qualitative Evaluative criteria Degree of the PA
coding implementation
RQ2 Step 3 NDCs of the five case Qualitative Operationalized Themes describing the
countries and Climate coding, also IAD framework conditions and situations where
Action Tracker with IGT Fig. 1 B the PA was implemented
analysis - Context
- Action arena
- Patterns of

interaction

3.3 Method

Qualitative content analysis was used to characterise the commitment of LDCs to implement the Paris
Agreement in the NDCs, and the conditions and dynamics that determine such commitment (Table 1).
IGT provided the tool for deconstructing the components of the Paris Agreement and NDCs of the
five case countries (Fig. 1, Table 1). Statements in the Paris Agreement and the NDCs were
systematically classified by coding using IGT and by identifying themes or patterns (Hsieh and
Shannon, 2005). For example, the target audiences, topical subjects, prescriptive operators, and
sanctions were deconstructed to analyse the prescribed set of written, required, allowable, and

forbidden actions within formal institutions such as policies, laws, and regulations.

3.3.1 Step 1: Identifying rules in the Paris Agreement using IGT to formulate the evaluation criteria
for NDCs

The first step was to deconstruct the Paris Agreement into institutional statements by applying the
IGT coding structure. An institutional statement comprises up to six components, namely, (1) attribute

(the animate actor charged with performing an action), (2) object (the receiver of the action), (3)
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deontic (the prescriptive operator that indicates whether the action is required, allowed or forbidden),
(4) aim (the action itself), (5) condition (the spatial, temporal, and procedural circumstances under
which the action is executed) and (6) the punitive sanction resulting from noncompliance with the
institution to analyse the prescribed set of written, required, allowable and forbidden actions (Siddiki

etal., 2012).

Data analysis commenced with a careful reading of all the data. First, the exact words that described
key concepts based on the IGT analysis of the Paris Agreement were highlighted in the text.
Second, the definitions for each category, subcategory, and code were developed. The codes derived
from the Paris Agreement and guidelines for preparation are presented in Table 2. Example of a

“required criterion” as identified through the use of the IGT:

“Parties shall cooperate in taking measures ... to enhance climate change education.”
Based on the example quoted above, we coded the criterion: climate change education.
Example of a “suggested criterion” as identified by the IGT:

“All parties should strive to formulate and communicate long-term low greenhouse gas emission

development strategies.”

From the example quoted above, we coded the criterion: long-term goals.

Each institutional statement from the Paris Agreement leads to a criterion for evaluating NDCs.
3.3.2 Step 2: Coding NDCs according to the evaluation criteria derived from the Paris Agreement

To answer RQ1 on the degree of implementation of the Paris Agreement in NDCs in Step 1, all NDCs
prepared by the 36 LDCs were analysed based on the evaluation criteria retrieved from the Paris
Agreement (Fig. 1, Table 1). We coded future tense and words referring to intention to find out the

plans with intension or future tense. For example
“Bangladesh intends to implement its conditional emission reduction goal”

We also coded the material to identify the plans already implemented, which are described using past

tense or present tense. For example

“The Government of The Gambia has in place legislative and policy instruments to address climate

change”

3.3.3 Step 3: Coding the NDCs of the five case countries with a priori codes based on the

operationalised IAD framework
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To answer RQ2 about the underlying dynamics that explain the degree of implementation of the Paris
Agreement in the NDCs of the five case countries, coding and condensing were based on a priori
codes from the operationalized IAD framework (context, action arena, and patterns of international
and national interactions) and the use of IGT (Fig. 1, Table 1). Regarding the action arena, the actors
involved, and their roles and interactions were identified, as well as the action situation with the focus

on control, information, and costs and benefits of the mitigation options.

The analysis proceeded with the coding of the NDCs of the five selected case countries and used IGT
to combine the codes into themes appearing in the text (Tables 1, A.2). The themes describing the

context in which policy reform takes place in the five case countries are presented in Table A.3.
4 Results

4.1 Degree of implementation of the Paris Agreement

4.1.1 Evaluation criteria

The evaluation criteria found in the Paris Agreement and the guidelines for the preparation of national
communications are divided into required and suggested criteria (Table 2), however these documents
do not indicate any sanctions.

Table 2. Criteria for evaluating the degree of the implementation of the Paris Agreement in nationally
determined contributions (NDCs) of least developed countries (LDCs), i.e. the outcome of Step 1 (Table 1). The

evaluation criteria were retrieved from the Paris Agreement. Detailed coding is provided in Table A.2 and the
degree of implementation is presented in Table 3.

Paris Agreement

Guidelines for preparation of national communications

Required criteria

Suggested criteria

Required criteria

Suggested criteria

Emissions reductions
Best available science

Political decisions
Education and awareness
Economy-wide reductions

Clear steps

Sink conservation
Institutional arrangements

Capacity building
Technology transfer
Economy-wide targets
Long-term goals

Market-based mechanisms

Decisions
National inventory

Steps to implement
convention

Peak of greenhouse gas
emissions

Best available science
Economy-wide reductions

Sustainable development

Education and awareness

Sink conservation
Capacity building

Long-term strategy
Financial resources

Development priorities

Institutional arrangements

Adjustability

4.1.2 Degree of implementation of the Paris Agreement in LDCs

The majority of the LDCs under investigation were committed to implementing the actions in the

Paris Agreement (Table 3). Apart from Bhutan, Ethiopia, and The Gambia (section 4.1.3), the NDCs

were, however, neither in line with the 1.5 °C nor the 2 °C target (Climate Action Tracker, 2021).
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The countries focused more on the suggested criteria than on the required criteria (Table 3). For
example, Afghanistan did not discuss any required criteria, but few suggested criteria in it’s NDC.
Additionally, Ethiopia, which has set mitigation targets compatible with the global target of limiting
warming to 2 °C, discussed only one required criterion. In other words, none of the LDCs fulfilled all

the required or suggested criteria.

The degree of implementing the required criteria in the NDCs was low or moderate for many LDCs.
The lowest implementation was communicated by Afghanistan and Lesotho. Additionally,
Madagascar and Timor Leste presented extremely low implementation, whereas the highest
implementation was communicated by Bangladesh and Bhutan. Forestation and sink conservation
were considered the most significant tools for climate change mitigation: of the 36 analyzed LDCs, 30
stated that forest-based sink conservation was a significant component of the national mitigation
strategy.

Table 3. Degree of implementation of the Paris Agreement (PA) in the intended nationally determined
contributions (NDCs) of least developed countries (LDCs). The evaluation criteria were retrieved from the Paris

Agreement. The five case countries are marked with italics. Low, mediocre and high rates of implementation
indicate that the countries have committed to fulfilling only 0—1, 2-3 and 4-7 criteria, respectively.

Criteria required ~ Countries implementing required  Criteria Countries implementing suggested
by the PA criteria suggested criteria

by the PA
Low Afghanistan, Ethiopia, Liberia, 0-1/7 Lesotho, Madagascar, Tuvalu
implementation  Lesotho, Madagascar, Malawi,
0-1/7 Mozambique, Myanmar, Sao

Tome and Principe, Solomon
Islands, South Sudan, Timor
Leste, Uganda, Tanzania,

Vanuatu
Mediocre Burundi, Cambodia, Central 2-3/7 Bhutan, Burkina Faso, Chad,
implementation  Afiican Republic, Chad, Djibouti, Djibouti, Eritrea, Guinea, Guinea-
2-3/7 The Gambia, Guinea, Guinea- Bissau, Kiribati, Lao PDR, Malawi,
Bissau, Kiribati, Lao PDR, Nepal, Nepal, Niger, Sao Tome and Principe,
Niger, Rwanda, Sierra Leone, Sierra Leone, Solomon Islands, South
Tuvalu, Yemen, Zambia Sudan, Tanzania, Vanuatu, Yemen,
Zambia
High Bangladesh, Bhutan, Burkina 4-7/7 Afghanistan, Bangladesh, Burundi,
implementation  Faso, Eritrea Cambodia, Central African Republic,
4-7/7 Ethiopia, The Gambia, Liberia,

Mozambique, Myanmar, Rwanda,
Timor Leste, Uganda

Only half of the countries communicated clear steps towards the implementation of the Paris
Agreement, and these plans were mostly based on current institutional arrangements and policies;
most countries did not plan institutional changes. Furthermore, NDCs highlighted the conditions and
terms of action, as climate change mitigation was largely seen as based on international funding and
linked with national development priorities. The LDCs relied more on market-based mechanisms such

as carbon trading participated by private companies than on political decisions leading to laws and



325
326
327
328
329

330
331
332
333

334

335
336
337
338
339
340
341
342

343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359

361
362
363
364

366
367
368
369
370

12

regulations, taxes or subsidies. Out of the countries, 12 mentioned international funding and market-
based mechanisms in their NDCs, whereas eight mentioned national political decisions as important
in achieving climate change mitigation. Only five countries mentioned the best available science,

while few countries mentioned education in their NDCs. Lastly, a few countries viewed investments

in infrastructure and technology transfer highly important for climate change mitigation.

The countries with high implementation rates of the Paris Agreement were not generally wealthier or
more developed than others. The most important factor associated with the implementation (Table 3)
was the existing institutional arrangements (Fig.1), such as the status of the public sector and

transparency of governance.
4.1.3 Degree of implementation of the Paris Agreement in the five case countries

The five representative case countries were distributed along the entire range of the degree of
implementation of the Paris Agreement (Table 4). The Gambia’s NDC, which is compatible with the
1.5 °C target was most ambitious, followed by the NDCs of Bhutan and Ethiopia, which are
compatible with the 2 °C target, whereas the NDCs of the two other countries were not compatible
with either target. Ethiopia, Bhutan, Bangladesh, and The Gambia mentioned a development plans,
policies, or key areas of climate change mitigation in their NDCs, whereas the Central African
Republic focused mainly on the development challenges of the country, such as inequality and

military crises (Table 4).
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Table 4. Degree of implementation of the Paris Agreement in the nationally determined contributions (NDCs) of
the five representative case countries selected among the least developed countries (LDCs) (+ plans, ++
implemented) examined using the Institutional Grammar Tool (IGT). The evaluation criteria were retrieved
from the Paris Agreement.

Paris Agreement Bangladesh  Bhutan Central African The Ethiopia
Republic Gambia

Required criteria

Emission reductions ++ ++ +

Best available science + +

Political decisions + ++

Education and + +

awareness

Economy-wide actions + +

Financial resources + + + + +

Clear steps planned + + +

Sum, required (+) 6 8 1 3 4

Suggested criteria

Sink conservation + + +

Institutional + ++

arrangements

Capacity building + + +

Technology transfer + + + ++ +

Economy-wide targets +

Long-term goals ++

Market-based + + + +

mechanisms

Sum, suggested (+) 3 4 3 8 4

Total sum (+) 9 12 4 11 8

All five countries emphasised financial resources, market-based mechanisms, and technology transfer
as general tools for climate change mitigation. Bangladesh, Bhutan, and Ethiopia reported Emission
reduction plans with clear steps (Table 4). However, only Bangladesh and Bhutan had plans to
implement emission reduction actions across all sectors, and only Bhutan had already implemented
political decisions. Commitment to the planned climate actions varied among the countries.
Bangladesh and the Central African Republic stated which actions were conditional, i.e. dependent on

international aid and unconditional, i.e. independent of international aid.

4.2 Underlying dynamics of the five case countries: the “why”
4.2.1 Context in the five case countries

The Paris Agreement highlights mitigation actions instead of development plans, and requires detailed

plans for climate change mitigation. However, the policy reform in the five case countries, according

to their reports, was most affected by socioeconomic vulnerability (LDC status), national
development goals, biophysical vulnerability to climate change, and international co-operation and

support (Table 5). LDC status and biophysical vulnerability were used to justify the low rates of the
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implementation of the Paris Agreement. A few countries such as the Central African Republic

highlighted the need for resilience to climate change in their NDCs, such as.

Table 5. Factors influencing the degree of implementation of the Paris Agreement of least developed countries
(LDCs): the most significant conditions and situations influencing decision making in the five representative
case countries, as derived from NDCs using the operationalised Institutional Analysis and Development (IAD)

framework.
Country Context Action arena Patterns of interaction Degree of
implementation
(from Table 4)
Central Vulnerability and low Uncertainty in CC mitigation requires 4
African emissions CC impact access to carbon market
Republic o . . .
CC mitigation mostly via  Lack of policy ~ Also unconditional
natural resource coherence actions
management
Ethiopia Alignment with national ~ High costs of Actions conditionalon 8
development plan CcC international agreement
and support
Bangladesh Vulnerability and LDC High costs of Need for international 9
status but aims to raise CC co-operation,
development level by o mobilisation of finance
long-term strategy Flexibility and technology
Lack of spillover
emission data  Ajso unconditional
climate actions
The Gambia Raising the development ~ High benefits Financial needs 11
level and use of policy of climate .
and legislative actions Both conditional and
instruments unconditional actions
High costs of
CcC
Bhutan Carbon sinks and natural ~ High costs by Need to international 12
resources important to cC agreement
CC mitigation .
Lack of Mostly conditional
Education and funding climate actions

institutions important for
CC mitigation

In general, countries did not consider themselves responsible for climate change. However, they drew

contrasting conclusions irrespective of this common perception. The Gambia concentrated on national

development goals, whereas Bhutan and Ethiopia committed themselves to mitigation:

“At first sight, it seems rather unfair to ask a country like The Gambia to contribute to

the global emission reduction efforts, which implies that resources to be allocated to

poverty reduction and development priorities will be arbitrated to take into account the

requirements of the implementation of the Paris Agreement.”
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In contrast, Bhutan stated the following:

“The Kingdom of Bhutan made the commitment to remain carbon neutral in
2009 despite our status as a small, mountainous developing country with many other

pressing social and economic development needs and priorities.”
Similarly, Ethiopia did not make its commitment dependent on the socioeconomic situation:

“Despite being a Least Developed Country, Ethiopia has already placed itself on the
path to undertake a substantial national program of climate action. For a Least
Developed Country, [t]his reduction exceeds expectations for both fairness and
ambition while contributing towards the achievement of the objective of the

Convention.”

According to the guidelines, an NDC should describe the manner in which education and awareness
support climate change mitigation in the country. Education was seen either as part of or as
disconnected from climate change mitigation. According to the Central African Republic, the high
illiteracy rate and the government’s insufficient capacity for investment limit access to information
and opportunities, whereas Bhutan and The Gambia planned to improve awareness of and education

on climate change.

An NDC should communicate the country’s commitment to protect carbon sinks and use national

resources efficiently. However, Bangladesh stated the following

... emissions in the ‘Land use, land-use change and forestry’ (LULUCF) sector were

not modelled due to difficulties in obtaining the necessary data.”

An NDC should state how institutional arrangements and economic instruments support climate
change mitigation. Instead of basing its commitments on wealth and national development issues,

Bhutan highlighted the following institutional strength:

“... institutional strengthening will also be essential for successful implementation of

the intended actions.”

Bhutan stated that mitigation actions will be implemented, however, by the existing institutional

organs:

“In order to ensure efficient and coordinated approaches to implementation of
mitigation and adaptation priorities, existing institutional arrangements such as the
National Environment Commission (which also acts as the high level National Climate
Change Committee) and Multi-Sectoral Technical Committee on Climate Change will

play the lead role in coordinating action on climate change in Bhutan.”
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4.2.2 Action arena in the five case countries

The national action situations in which the actors implement the Paris Agreement in NDCs are
important because the Paris Agreement allows countries to set their own level of ambition for climate
change mitigation. According to the guidelines, an NDC should identify actors with clear roles and
responsibilities to implement the plan. In addition, it should state who makes the political decisions

and that they are based on the best available science.

The action situation was mostly shaped by the high cost of climate change impacts. This was the case

for Ethiopia, Bangladesh, and Bhutan. For example, Bangladesh stated that:

“The future costs of adapting to climate change will be much higher than they are
today.”

In addition to the high cost of climate change, The Gambia also found benefits from climate change
mitigation actions, such as sustainable social and economic development. Bangladesh found
flexibility in decision making and lack of necessary data to be significant for climate actions, while

Bhutan highlighted the need for funding:

“However, the scale of funding [that is] available to address both [the] development
needs and the additional burden of mitigation and adaptation will be significantly

higher than presently available.”

Contrastingly, the action situation in the Central African Republic was shaped by climatic uncertainty

and lack of policy coherence:
“The forecasts regarding change in precipitation are less clear.”
“The lack of synergy between sectoral policies and institutions ...”
4.2.3 Patterns of interaction of the five case countries

Climate actions can be conditional on or unconstrained by international aid. All five countries
recognized transfer of finance and technology as a requirement for climate action. The Gambia
communicated that technology transfer was ongoing (Table 4). Bangladesh, Bhutan, and Ethiopia
planned capacity building as a requirement for climate action, while Ethiopia and The Gambia

mentioned the best available science as the basis.
Regarding the conditions of national decision makers for acting, Bangladesh stated:

“More analysis will be [done] in the future to consider these options in more detail,
based on the availability of funding support and internal capability, including as part of

a proposed NDC [an] implementation roadmap, before decisions are taken.”
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Bangladesh stated the following terms for climate actions:

“Conditional emissions reduction goal subject to appropriate international support in
the form of finance, investment, technology development and transfer, and capacity

building.”

All five countries emphasized the important role of international interaction and influence in their
decision making. Uncertainty regarding international support and actions by developed countries

emerged from the analysis.
Bangladesh stated that it is

“... not content to wait for international support to take action on climate change.”
The Gambia’s commitment took a position regarding the equity and fairness of the negotiations:

“By presenting this NDC, The Gambia would like to provide a moral voice for all
responsible and capable countries to undertake actions that are proportionate for[sic]
their responsibilities and capabilities not only for themselves, but for the whole global

community.”
Ethiopia based its commitments on an international agreement and international support:

“The full implementation of Ethiopia’s NDC is contingent upon an ambitious
multilateral agreement being reached among [the] Parties that enables Ethiopia to get

international support and that stimulates investments.”
Bhutan mentioned the following:

“International support will be essential to ensure success in implementing the

strategies, plans and actions for low GHG development.”
However, the country did not communicate what kind of support was needed.

NDCs should recognise the market-based mechanisms as tools for climate change mitigation because
they remain the most important tools in the Kyoto Protocol. However, not all countries have benefited

from them. In its NDC, Gambia stated the following:

“The Gambia has so far not benefited from the international market mechanisms under

the Kyoto Protocol.”

Further, The Gambia also based its commitments on an international mechanism:
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“Elements of the NDC that are conditional to [sic] international support could
potentially include projects that are registered under the new market mechanism

established under the Convention.”
Additionally, the commitment of the Central African Republic relied on the market-based mechanism:

“The Central African Republic considers that certain low-carbon development options
and supplementary actions could be entirely or partially financed by the international
transfer of carbon assets, taking into consideration environmental integrity and

transparency factors.”
The themes of technology spillover and institutional arrangements also emerged from the analysis.
The Gambia had long-term goals; however, it discussed

“... overcoming its short-term bias, for example using the capitalization of multilateral
development banks (e.g., the AfDB) to expand considerably their bond issuance and
lending in the domestic currencies of the developing countries, and to support activities
that contribute to domestic financial development in these countries, particularly
domestic development banks’ capacity to extend the maturities of available domestic

financing.”
4.2.4 Dynamics underlying the degree of implementation of the Paris Agreement

The ecological, socioeconomic and institutional contexts of each country along with the decision-
making situations and interactions of the governments have led to the national mitigation strategies

and the degree of the implementation of the Paris Agreement in the countries (Table 5).

The Central African Republic considered itself vulnerable to climate change while it had limited
emissions to reduce (Table 5). The country, with its tropical forest resources, emphasised the
importance of access to the carbon market. Accordingly, climate policies were addressed as a task
related to natural resource management, and policy coherence was low. Ethiopia and Bangladesh
expected notable disadvantages from climate change and aligned their climate policies with
development goals. Both countries relied on international support. Additionally, Bangladesh
expressed sovereignty as its strategy but expected technology spillover as an important precondition
for actions. The Gambia represented a stable society that involved the majority of policy sectors
within its national mitigation strategy, which includes even structural changes and regulatory
instruments. Alternatively, as another country with relatively high ambitions in its national mitigation

strategy, Bhutan emphasised the role of education and institutional structures as a means.

Countries that considered structural changes and institutional strengthening important, such as

political and legislative instruments and education, were likely to implement the Paris Agreement to a
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high degree in their NDCs, as in the case of Bhutan and The Gambia (Table 5). Contrarily, perceived
vulnerability and the mere focus on natural resources did not lead to a high degree of implementation,
which is the case of the Central African Republic. Lastly, the cases of Ethiopia and Bangladesh
demonstrate a long-term development plan without consideration of structural changes, which led to a

mediocre level of implementation.

5 Discussion

We found that the required criteria in the Paris Agreement were implemented to a lower degree than
the suggested criteria. Many LDCs were planning new actions, which, however, were mainly
dependent on international funding and national development priorities. Commitment to the Paris
Agreement varied among the countries, especially regarding unconditional actions independent of
international funding. The countries that recognised the importance of education and institutional
strengthening achieved high degrees of implementation. In contrast, societal instability, high
vulnerability and a mere focus on natural resources led to low implementation. Inadequate
information on the impacts of climate change and options for mitigation, as well as the lack of policy
coherence, hampered ambitious national mitigation strategies, whereas the perception of ‘fair shares’

limited ambitions.

5.1 Degree of implementation of the Paris Agreement in LDCs

As a commons, climate presents a greater challenge to collective action than local natural resources
do. In particular, achieving an inclusive procedure that the many nations will perceive as fair is
difficult (Thibaut and Walker, 1975), which, thus, enables commitment to the rules (Bodin, 2017;
Biermann, 2020). However, a global framework is important to effectively implement the mitigation
of climate change because climate is a global open-access resource (Ostrom, 2010; Ansari et al.,

2013), and the Paris Agreement is one effort to such a framework.

The Paris Agreement proposes nationally determined strategies (instead of prescribing specific
actions) that facilitate a broad commitment by applying polycentrism in the governance of climate
(Ostrom, 2010), which adjusts to local cultural norms as requirement for commitment (Ostrom, 2005).
Polycentrism, that is the plurality of independent centres (Ostrom, 2005), as a more feasible
alternative than an international climate negotiation procedure that would be perceived as fair by
LDCs, evidently enabled the observed commitment by majority of the 36 LDCs to implement the
Paris Agreement to at least mediocre degree. However, the Paris Agreement did not appear to
encourage LDCs to communicate structural changes or institutional improvements to enhance climate

change mitigation. Thus, the diversity of successful institutions for collective learning and
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institutional resilience (Ostrom 2005, 2010, 2012) remains to be encouraged through NDCs by the

international climate policy.

A key proposition of the research underlying the IAD framework is that policy reforms are more
likely to be successful when they acknowledge the autonomy and problem-solving capabilities of the
actors, whose behaviours the interventions intend to change (Ostrom, 2012). This proposition appears
valid in the context of global climate, because the governments of the LDC were willing to implement
the Paris Agreement through NDCs. However, they were committed mainly to the suggested criteria
that could be combined with their development goals. Thus, the NDCs raised issues such as

adaptation, financing and global equity.

The Paris Agreement appears to be a strong leverage for policy reform because many countries were
planning new actions. Alternatively, the NDCs focused on conditional instead of unconditional
actions and highlighted unconditional actions that had already occurred prior to the Paris Agreement
(Nemet at al., 2017) because the Paris Agreement lacks sanctions. Attention was frequently given to
the external support required instead of channelling support via national political decisions, and

policies regarding economy-wide reductions in emissions were mostly not adopted.

Except for a few countries, the unwillingness to implement actions beyond the requirements of the
Paris Agreement may reflect the prisoner’s dilemma (Barrett and Dannenberg, 2012); that is,
countries have a small incentive to reduce emissions when the degree of the commitment of other
countries is low or unknown. This scenario renders collective action vulnerable to non-co-operation
by others, notably when countries who are responsible for a large part of a highly salient climate

problem fail to co-operate (Hovi et al., 2015).
5.2 Contextual determinants of the implementation of Paris Agreement

The national drivers of climate policy reform appeared to emerge from political ambitions instead of
from the actual national threat of climate change, as previously suggested (Jorgenson et al., 2019).
Country-specific socioeconomic and institutional contexts became important explanatory factors of
the degree of implementation of the Paris Agreement. Furthermore, international public financing and

carbon market indeed appeared to encourage new policies (see Stadelmann and Castro, 2014).

International resources for poverty reduction and development appeared as preconditions for
commitment to the Paris Agreement by the LDCs that are most vulnerable to climate change, as
suggested by Pauw et al. (2018). Although the majority of countries highlighted the costs of the
impacts of climate change and preferred targets conditional on international funding, their poor ability
to absorb funds and address the procedures of lenders aggravated the smooth implementation. Climate
change mitigation was implemented in LDCs within the existing institutional and economic

arrangements. However, the existing institutions are unlikely to cope with climate change (Kane and
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Yohe, 2000; Huntjens et al., 2016, Kates, 2000) as also perceived by LDCs. The results are consistent
with those of Rdser et al. (2020), that is, strengthening institutional capacity may alleviate political,
technical and financial issues with plans. Accordingly, technology transfer, capacity building,
receiving and mobilising finance as well as policy coherence (Kahiluoto et al., 2012; Janetschek et al.,
2020) were frequently acknowledged but not implemented in the strategies (Stadelmann and Castro,
2014). The Paris Agreement was implemented to a greater degree where relevant institutions have

already existed, which avoids revealing and managing power.

The Paris Agreement was perceived to address adaptation needs, such as those of small island states,
in an unfair manner, which reduced commitment. This perception of unfairness was shared by
countries with little to mitigate, such as the Central African Republic, due to its extensive rainforest
and access to electricity by only 14% of the population. Conversely, countries with oil resources, such
as Sudan and Uganda, were also uninterested in mitigations. Illiteracy, gaps in scientific capacity (i.e.
uncertainty of climate models; Hernandez et al, 2018) and the lack of data on mitigation options

hampered the plans of the LDCs in coincidence with the plea of Khan et al. (2018).

Maintaining fairness in long-term climate contributions is challenging (Pan et al., 2017); however, the
historical patterns of international interaction were of primary importance to the mitigation
commitment of the LDCs, and the lack of content on the fairness of international actions was
prominent. From the perspective of LDCs, increased equal access to open-access resources, such as
climate, through global institutional reforms while hearing local voices is vital for successful policy
implementation (Obeng-Odoom, 2020). The LDCs with the most ambitious mitigation targets, such as
The Gambia, Bhutan and Ethiopia, expressed explicit pride in exceeding their ‘fair share’, whereas
Bangladesh appreciated independence due to its lack of trust in external help. Specifically, the lack of
benefits from the carbon market appeared to reduce the overall confidence in international co-
operation, as cited, for example, by The Gambia. International institutional arrangements dictate the
perceived procedural justice and, thus, the social and political acceptability of the mitigation measures

(Thibaut and Walker, 1975; Thomas and Twyman, 2005) proposed by the Paris Agreement.
5.3 Validity, reliability and generalisability

Framing climate as a commons is justified when applying the scientific, systematic IAD framework to
institutions on collective action to manage climate. The study employed the IAD framework of
Ostrom mainly in the research of local management of common resources (Andersson, 2006;
Clement, 2010). The IAD framework has not been previously applied to global climate policy,
although it is generally suitable for addressing complex problems that require collective action
(Ostrom, 1990). Strong association among governance levels guarantee successful policy
implementation, whereas weak ones may lead to an implementation gap (Cuevas, 2018). The

operationalised IAD framework appeared useful in disclosing these spatial linkages as well as the
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underlying dynamics that influence decision making on climate change. Moreover, it helped to
identify the key factors that researchers or policymakers should consider when analysing or

formulating new policies.

Although TIAD provided the scientific framework and methodology of the study with the ultimate
objective of developing successful institutional arrangements to collectively govern climate as a
commons, the analysis gave voice to LDC governments and their contexts and situations.
Consequently, the identified determinants and limitations in the implementation of the Paris
Agreement in climate strategies also reflect the perceptions of justice by these actors in the Global
South. Applying IAD in an inclusive institutional design based on trust and reciprocity (Ostrom,
2005) implies procedural justice as a precondition to distributional justice (McDermott, 2013). IAD
provides a framework for the fair management of joint rights, whereas the distributional justice of
rights to emit may be based on equality (Obeng-Odoom, 2020), capability or fundamental needs (van
den Berg et al., 2019).

Out of 47 countries, the study addressed 36 LDCs with accessible NDCs and selected five case
countries to represent the range of the hypothetically important drivers of national mitigation
strategies in the investigation of the underlying dynamics. Thus, the findings can be generalised to

LDCs regarding global environmental problems that are costly to tackle.
6 Conclusions

LDCs appear willing to do their fair share in climate change mitigation. Currently, the climate change
mitigation actions of LDCs are driven not only by the actual threat of climate change but also by their
objectives related to economic development. Consequently, if NDCs are to become long-term
instruments, then the required actions must be tailored to serve the needs of LDCs to develop
synergistic options towards mitigation, adaptation and development goals currently implied by the

suggested actions.

Mitigation actions across sectors are rare; therefore, incentives for economy-wide emission reductions
and sinks are required. Enabling access to the carbon market and support, especially for carbon sinks,
infrastructure and technology, may lead to increased implementation. Strengthening scientific and
educational capacity is required with a focus on the requirements of profound, long-term institutional

changes.

NDCs are focused on international determinants instead of national decision making; therefore, the
need to encourage countries to communicate changes in institutional arrangements emerges, which is
required for effective mitigation; however, NDCs have not highlighted such changes so far. This
scenario could also promote the benefits of institutional diversity for global learning and resilience.

However, a high degree of implementation of the Paris Agreement by LDCs requires a fair, inclusive
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procedure and the consequent legitimate burden and support not only for preparing the plans in NDCs

but also for implementing them through practical actions.
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Abstract: Successful climate change mitigation requires the commitment of rapidly developing low-
income countries. Although most of them have strategies to tackle a fair share of the burden, imple-
mentation is low despite large amounts of international aid. We aimed to identify the dynamics
underpinning their low implementation, using Nepal as a case study. Aid-dependent Nepal is vul-
nerable to climate change and committed to its mitigation while pursuing democracy and develop-
ment. We applied an institutional analysis and development framework as well as an institutional
grammar tool to analyze national climate policy. We found that the current national institutions did
not enable effective climate change mitigation. Despite relevant political decisions being made, the
arrangements were enacted slowly. Contrary to development issues, climate issues were not tackled
across all of the relevant sectors, such as waste management, traffic, and agriculture, nor across
governance levels, while there was little coherence between development and climate policies. In-
stead, community forestry was set in the main charge of climate actions, as explained by the history
of development collaboration. Additionally, climate education was mainly addressed to local com-
munities rather than to decision-makers. We conclude that building local institutions and funding
addressed effectively, even to local actors, are key options to improve the implementation of the
national climate strategies of Nepal and low-income countries.

Keywords: climate change mitigation; climate policy; institutional analysis and development
framework; institutional grammar tool; Nepal

1. Introduction

The climate crisis, as a major collective action problem, reveals the conflicting inter-
ests between parties [1] To extend and manage the global commons, such as the climate,
understanding the barriers and enablers of national climate actions through the perspec-
tive of less-powerful nations and people is needed [2]. Low-income countries are commit-
ted to carrying a fair share of the mitigation burdens if they have access to sufficient re-
sources, as stated in the nationally determined contributions (NDCs) [3].

While the NDCs framework of the Paris Agreement explicitly allows countries to
simultaneously consider national policies and global climate objectives [4], often the at-
tributes of communities where climate actions take place and the interactions between
states are neglected, leading to an unclear picture of the decision-making process in cli-
mate change [5]. Furthermore, the success of international agreements has been evaluated
on the basis of measurable environmental impacts [6], human health [7], technology trans-
fers [8], and people’s experiences [9]. However, the dynamics and causes underlying the
successes or failures remain unknown.

To address this gap, qualitative case study methods allow investigations into how
institutional arrangements shape policy outcomes, and institutional analyses offer a sys-
tematic basis for characterizing key institutional features. The IAD framework enlightens
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the institutional, technical, and participatory aspects of collective action problems and
their effects [10]. The institutional analysis and development (IAD) framework, which re-
lies on formal political science theories (e.g., game theory and state theory), has been ap-
plied to evaluate activities aimed at tackling environmental challenges [11] in LDCs [12].
However, previous studies have not employed systematic institutional analytical frame-
works, such as the IAD framework, to analyze national climate policies, despite the fact
that, according to Cole [13], formal legal rules should play a more substantial role in these
types of analyses than they have thus far.

Our aim was to determine to what degree an LDC implements their nationally deter-
mined contribution in their national climate change mitigation strategy, as well as the un-
derlying causal dynamics, in a country committed to a fair share of climate change miti-
gation and receiving notable development funding. Since Nepal is one of the most vul-
nerable countries to climate change and is committed to mitigation, while also being
among the largest receivers of development investments [14]. Nepal has an ambition to
achieve net-zero emissions by 2045 with a fairly open, and functioning society, we used
Nepal as a case study. Nepal is part of the Least Developed Countries (LDC) Coordination
Group in the UN Framework Convention on Climate Change (UNFCCC). This group par-
ticipates in negotiations on UNFCCC processes on behalf of 48 LDCs and advocates for
poor as well as climate-vulnerable people. It was established specifically to help countries
implement their nationally determined contributions by 2020.

According to the climate action tracker, the emissions are compatible with the Paris
Agreement but are still growing. Additionally, the country has made significant progress
in establishing institutional mechanisms with international support. We applied the IAD
framework and the institutional grammar tool (IGT) [15] to enable a systematic analysis
of the national governance of the climate as a global common.

2. Research Design

Institutions here determine the “formal rules and arrangements that govern behavior
among and within organization” [16], establishing shared practices through which actors
address their mutual interdependencies, playing a key role in climate change decisions,
addressing risks, and mobilizing climate finances [17]. Climate governance is about form-
ing these institutions and addressing natural resources with collectively acceptable prin-
ciples [18].

2.1. Institutional Analysis and Development Framework

To build the IAD framework (Figure 1A), [15] used extensive empirical studies on
governing natural resources to improve the tragedy of the commons, arguing that some
communities can develop institutions to manage resource overuse, which would other-
wise lead to climate change. Subsequently, Ostrom et al. [19] and Andersson [20] also uti-
lized and further adapted this theoretical framework. The IAD framework has been ap-
plied to investigate the physical world, communities, and their rules, and to evaluate pol-
icy effectiveness, initiate policy reforms, and design new policy interventions.

At the core of the analysis, the action arena consists of the implemented decisions
and actions, as well as the most significant actors, such as rural communities, NGOs, and
governments. The framework carefully follows the path from strategy formulation to im-
plementation, in which the action arena is the unit of analysis. Patterns of interactions
result from the identification of the action arena, finally leading to the evaluation of the
outcomes of the policy reform.

Actors respond to policy reforms by creating appropriate rules for the institutional
context, but as they are unable to request that official institutions change the rules, they
may aim to create informal rules [2]. The policy reform then affects the action arena, where
individuals make operational decisions on the physical world.
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The very first step involves describing the action arena. Then, the interaction patterns
within the action situation led to predictable outcomes, and an analysis of these patterns
revealed different actors’ institutional incentives. Therefore, the IAD framework allows
us to make assumptions on how and what participants value, as well as the processes they
use to decide appropriate strategies.

To clarify the different policy components, we used the institutional grammar tool
(IGT), initially formulated by Crawford and Ostrom [12], revised by [22,23], and applied,
for example, by Lien et al. [8]. Specifically, the IGT, an analytical approach for deconstruct-
ing institutions, is primarily a tool for collecting data; and can be used in analyses based
on multiple theories [24]. It can be applied to study policy phenomena, such as policy
compliance [23], policy divergence [8], policy change [25], or institutional diversity [26].
The IGT provides a prescribed coding structure to identify and dissect institutional state-
ments, such as those found in policies, from legislative directives to organizational by-
laws. As the texts in the NDCs were not formulated as statements, we analyzed the sen-
tences as regulatory statements. Additionally, IGT applications generate systematically
collected data that may be used to identify (1) the main actors in a system and what they
can, must, or cannot do; (2) the spectrum of actions required by a policy, and the associ-
ated conditions describing how, when, and where the actions take place; and (3) the ob-
jects that receive the action imposed by the actors in the system. The outcomes of the ac-
tion situation are discovered for further analysis. In the context of this study, we analyzed
the observed values in the climate policies.
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Figure 1. The IAD framework and its operationalization in the climate policies of Nepal (adapted
from Andersson [20]). The bold headlines represent the IAD framework in its general form, and the
box contents illustrate this study’s operationalization specific to climate change actions in Nepal.
(A) is the general form of the framework and (B) is the operationalized form of the framework.
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2.2. Operationalization of the IAD Framework

We operationalized the IAD framework, focusing on policy outcomes to identify the
gaps between the climate change mitigation strategies stated in the NDCs and their im-
plementation (Figure 1B). We identified the context in which Nepal’s climate change de-
cisions take place, assuming that actors’ choices and the ways in which climate change
mitigation actions are implemented are both context- specific. The framework’s operation-
alization (Figure 1B) emerged from our research questions, which were based on the avail-
able literature. Furthermore, operationalization includes identifying the action situations
in Nepal and the specific features of Nepal's government.

2.2.1. Context

In operationalization, we defined the major variables affecting the implementation
of climate change mitigation strategies. Nepal is one of the most vulnerable countries to
climate change, with millions of people relying on the water that flows from the glaciers,
whether for drinking, agriculture, energy, or other purposes. A significant part of the bi-
ophysical conditions in Nepal is the forest resources.

In Nepal, the community forest management system has empowered the local com-
munity to cooperate with international partners. In fact, Nepal is regarded as a good ex-
ample of community forest management, showing the way for forest management in
other countries [27,28]. However, Nepal has struggled to maintain the desired level of
forestation. Despite the ambitious targets, deforestation has increased due to dysfunc-
tional institutions. Local-government-centric forestry has failed to address local needs in
forest resource management [27]. Citizens have limited knowledge of government deci-
sions, activities, procedures followed, and their outcomes. This leads to a challenge to the
accountability of local governments. They are expected to handle decisions consistent
with standards of fairness and equity [29,30].

Nepal's socioeconomic context is shaped by very low energy security, with the need
for modern energy technology. Just over half of households have access to electricity [31].
This poses a threat to natural resources, as people cut down the forest for firewood. A case
study from Nepal showed that an increase in education and income, with access to means
of mass communication, improves the management of natural resources [32]. Education
increases environmental awareness and support for environmental actions [33].

The institutional arrangements have gone through diversification and decentraliza-
tion. For example, an alternative energy promotion center under the government was es-
tablished in 1996 to mainstream renewable energy in Nepal. In 2011, one of the objectives
of the climate change policy was to establish a climate change center. Additionally, the
forestry sector has also undergone a process of decentralization in forest governance, leav-
ing the communities more empowered. Land-use policy 2012 supports this decentraliza-
tion process by aiming for more equal and fair land ownership.

2.2.2. Action Arena

The Nepal action arena is shaped by a long history of sovereignty. The country has
never been occupied by another country. On the other hand, Nepal is highly dependent
on development aid. Receiving the best possible benefits from international collaboration,
such as climate actions, is vital. In Nepal, protection and liberalization have shaped the
natural resource policy [34].

2.2.3. Patterns of Interaction

Patterns of interaction are the results of interactions between actors in an action
arena. Sovereignty [3], local communities [35], and the mobilization of finance [36] are
among the issues affecting climate change decision--making. International cooperation is
one of the most significant issues affecting political decision--making in LDCs [4]. Local
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communities in Nepal have historically been significant in protecting forest resources,
which is vital in facilitating the process of climate change mitigation [37].

The most significant source of funding for Nepal is official development aid, but cli-
mate-related funding comes second. In total, over USD 600 million of international fund-
ing was provided for climate-change-related actions between 1997 and 2014. However,
Nepal has not successfully utilized the funding allocated for climate change mitigation
due to the absence of adequately working institutions [38].

3. Materials and Methods
3.1. Case Study Approach

The qualitative case study method was a tool to study climate change mitigation as
a complex phenomenon within the context of LDCs. The case study method contributes
to understanding phenomena in a holistic and real-life context [39,40].

This method allows for the careful examination of the data within a specific context;
because the framework focuses on the context and situation that influence institutions,
enabling insights into the underlying dynamics and comprising wider rules than merely
formally binding decisions. For instance, data examination is most often conducted within
the context of its use [39,40], such as the situation in which the activity takes place.

Here, we framed the case as the governmental actions implemented after the Paris
Agreement, and this binding ensured that our study remained under a reasonable scope.
We used qualitative observations from policies and interviews to describe Nepal's climate
change mitigation strategy; and deconstructed the policy documents into a number of
statements to reveal the structural logic of the policy in question. The first step was the
application of the IGT to dissect a policy text into institutional statements. The second step
involved institutional statement classification, and the third was configuring the state-
ments according to the target action situation (the intended action situation identified
within a policy text). This is of primordial importance; because when identifying one or
more targeted action situations, the analyst should prioritize determining the desired pol-
icy outcome, as certain objectives and principles shape climate actions. The following sub-
sections summarize our detailed analytical steps [10].

3.2. Data

We focused on analyzing the government’s policies as reported in the formal docu-
ments that describe both the strategic and political decisions, as well as the implemented
actions (Table 1). We examined written documents, such as public policies, laws, regula-
tions, and strategies [], and retrieved the selected policy documents describing the time
frames, scope, actions, and coverage of the plans for GHG emissions from the Government
of Nepal’s website. Data collection included using a literature review, one semi-structured
key informant interview with a representative from the Alternative Energy Centre
(AEPC), conducted in 2016, four recorded interviews and discussions from YouTube, and
six strategy documents: the 2011 and 2019 Climate Change Policy documents, Long-term
Strategy for Net-zero Emissions [42], the Second National Communication, Nepal’s Na-
tionally Determined Contributions (NDCs), and the Subsidy Policy for Renewable En-
ergy. The strategy documents were retrieved from the government website of Nepal. The
recorded interviews were retrieved from YouTube, with the keywords Nepal, climate,
and renewable energy.
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The selected strategy documents served to answer both research questions, but the
World Bank [43]) and interview data were used to further detail our answers to RQ2 (Ta-
ble 1). Governments create NDCs for the UNFCCC to communicate the ways in which
they aim to act on climate change. These reports are part of national and international
policy reforms, and Nepal’s NDCs were prepared in 2016 by the Ministry of Population
and Environment. Additionally, non-Annex I Parties, such as Nepal, are required to sub-
mit their first National Communication within three years of entering the Convention,
and every four years thereafter. Specifically, countries provide a description of their na-
tional and regional development priorities as well as their objectives and circumstances,
on the basis of which they will address climate change and its adverse impacts. On that
note, Nepal submitted their Second National Communication in 2014. Furthermore, the
Subsidy Policy for Renewable Energy aims to improve energy security for the poor by
providing subsidies for renewable energy. Every written policy has a policy design pre-
senting the key elements, such as policy agents, targets, incentives, and sanctions. These
elements are linked together, forming a process through which policy objectives are to be
realized [41].

3.3. Analytical Method

We used a qualitative content analysis to characterize Nepal's commitment to imple-
ment NDCs in its policies, as presented in the selected strategy documents and our oper-
ationalized IAD framework (Figure 1B), and the conditions and dynamics determining
this commitment. The operationalized IAD framework (Figure 1B) provided the codes for
the qualitative analysis of the selected strategy documents, and the IGT was used as a tool
for the analysis. We analyzed the strategy documents based on codes derived from the
literature, the commitments to implement NDCs, and the decision-making context, again
as described in the literature. The strategies were understood as targets and activities
aimed toward a set goal. We retrieved the literature from a university database by search-
ing for appropriate keywords. Our focus was on the factors with which the literature pre-
sents expected ambition.

The entire process can be explained as follows (Table 2): We began by operationaliz-
ing the IAD framework based on the literature. Then, we coded the NDCs to identify the
appropriate evaluation criteria for strategy implementation in political decisions; and cat-
egorized the codes into themes. Thereafter, we evaluated the political decisions using the
evaluation criteria to determine the degree of implementation. Finally, we applied the op-
erationalized IAD framework to the policy documents and expert interviews to under-
stand why there is a gap between the NDCs and policy outcomes. We systematically clas-
sified the statements in the selected strategy documents through coding with the help of
the IGT and by identifying themes or patterns.

Table 2. Strategic goals derived from the NDCs.

Strategic Goals (Objectives)

Example

Institutional strengthening
Forestation

Energy

Low-carbon development
Finance mobilization

“The Government of Nepal is strengthening its institutions to ensure implementation of
climate change and REDD plus programmes”

“The Government has a strategy to maintain at least 40 percent of the total area of the
country under forests.”

“To promote solar energy, renewable energy technologies and energy-efficient technol-
ogy in urban areas”

“Nepal plans to formulate the Low Carbon Economic Development Strategy”

“The Government of Nepal is practicing a dedicated climate change budget code”
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3.3.1. Step 1: Deriving the Evaluative Criteria (Goals) from the NDCs
Evaluative criteria (goals) were derived from the NDCs (Table 2).

3.3.2. Step 2: Coding Selected Policy Documents According to the Evaluative Criteria

We organized the strategy goals into categories and created subcodes to find the de-
gree of implementation. The evaluative criteria represent the codes describing the most
significant goals in the policy documents. These include emerging themes from the con-
text, action arena, and interaction patterns. After coding the evaluative criteria from the
selected policy documents, the strategy goals were formulated (Table 3).

Table 3. Subcodes from the selected policy documents.

Categories (Strategic Goals) Subcodes

Forestation Efficient use of natural resources

Low-carbon development Low-carbon development plan

Energy Clean and renewable energy

Institutional strengthening Governance arrangements
Regulation

Enforcement systems

Detailed action plan

International cooperation
Mainstreaming climate issues, research, and data CC awareness

Education

Capacity building
Finance mobilization Finance mobilization

Government funding

The IGT provided a general approach for decoding the components of Nepal's cli-
mate change mitigation strategies, such as the topical subjects, operators, and sanctions,
to analyze the prescribed set of written required, allowable, and forbidden actions within
formal institutions, such as policies, laws, and regulations. An institutional statement
comprises up to six components: (1) attribute, (2) object, (3) deontic, (4) aim, the action
itself, (5) the conditions, circumstances under which the action is executed, or (6) the pu-
nitive sanction resulting from noncompliance with the institution and based on inspec-
tions of the prescribed set of written required, allowable, and forbidden actions [10] Our
analysis scored the themes from the documents (Table 4).

Table 4. Scoring explanations and examples bolded.

Scores Explanation Example from Data
Mentioned in the material, but The productlor"l zjmd use of ren§wab!e energy
+ . . and energy-efficient technologies will be en-
missing plan details.
couraged.
Detailed plan description in the The Low Carbon Economic Development Strat-
++ material, employing the future egy and the National Strategy for Carbon
tense. Trade will be formulated and implemented.

The community forest program, conducted
with the participation of local communities, has
played a pivotal role in reducing GHG emis-
sions.

Plans already implemented and
+++  mentioned in the past tense with
details.
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3.3.3. Step 3: Codes Supplemented with Retrieved and Conducted Key
Informant Interviews

We derived the codes from the literature and used them for coding the selected policy
documents (Figure 1B) (Table 3). Afterward, we used the themes that arose from the im-
plementation degrees (RQ1) to determine the underlying dynamics (RQ2). In this step, we
focused more on the significant themes that were not highlighted in the selected policy
papers. In order to discover the underlying dynamics behind the implementation of the
NDCs, we looked into themes (Table 3) in more detail.

Two semi-structured key informant interviews were conducted, analyzed, and syn-
thesized to provide a broader view of the themes that arose from the selected policy doc-
uments. The semi-structured interviews were conducted to supplement the findings from
the selected policy documents. Interviewees were selected based on their position in Ne-
pal’s climate decision-making. The interviews were carried out in Nepal. The interviews
were initiated with the same question: “What are the yet undocumented plans and targets
for climate change mitigation?”.

4. Results
4.1. Degree of Implementation

The NDC was prepared as a declaration of shared values to commit to the Paris
Agreement rather than a solution to the climate problem. The expectation was that Nepal
would receive international aid for policy reform. The aim is to assure the international
community that Nepal is on the right track to tackling the collective action problem of
climate change. The government was on the path of reducing emissions, indicating that
Nepal’s current climate action pathways are consistent with limiting the warming to 2 °C
[44]. The implementation is mostly based on forestation, renewable energy, international
cooperation, finance mobilization, and local communities (Table 5).

Mitigation targets stated in the NDC are related to contextual improvements in the
country. Most of the targets are related to the energy sector (mitigation) while two of the
targets focused on the forestry sector. In addition, there are targets on research and devel-
opment and pollution reduction. The energy-related targets are expressed with quantita-
tive measures and time frames. However, the targets related to policy, institutional, and
financial arrangements for climate change mitigation have not been expressed in NDC.
However, the scale and extent of these arrangements are not in line with other targets.

The NDC (2015) emphasizes the strengthening of the central and local government
institutions, as well as the involvement of the private sector and NGOs. Similarly, the Cli-
mate Change Policy (2011) and Long-Term Strategy for Net Zero Emissions (2021) focus
on broader stakeholder engagement, capacity building, and monitoring.

One of the most significant tools in Nepal’s climate change mitigation is forest re-
sources. (Figure 2) The country recognized the need for a scientific approach to forest
management in 2011, with the mention of detailed actions; described technology prioriti-
zation for the forest sector in 2014; and implemented several programs for forestation in
2019. However, according to World Bank data [43], the total level of natural rents, includ-
ing forest rents, has remained steady over the last few decades, and the land area under
forests was only 25%. Despite several implemented programs, the land area under forests
has not reached the targeted 40% level. The NDCs continued this focus on forest resources
as the main tool for climate change mitigation. At COP26, Nepal declared to increase for-
est cover to 45% by 2030.
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Another significant theme that emerged was clean and renewable energy (Figure 2).
In 2011, the Government of Nepal had a plan to reduce “GHG emissions through addi-
tional development and utilization of clean, renewable and alternative energy technolo-
gies.” [47]. Renewable energy was mentioned and planned, but detailed action descrip-
tions were missing. In 2014, the government communicated and described the plans to be
implemented. Following this, the National Rural Renewable Energy Program (NRREP)
was launched in 2015, and the Subsidy Policy for Renewable Energy was established in
2016. In 2019, the production and use of renewable energy were mentioned in the climate
change policy, but the NRREP’s results were not communicated. In 2021, the long-term
strategy document discussed the possibility to export clean hydropower to neighboring
countries, but clear steps for that remained unreported. The largest share of renewable
energy in Nepal is represented by biogas and water. Some solar power has also been in-
stalled. Nepal has made a commitment to achieving net-zero emissions by 2045 and in-
creasing the share of clean energy in the country’s energy demand to 15% [15].

A theme that did not emerge from the selected policy documents was development
goals. Originally, development and poverty reduction were seen as a part of climate
change mitigation, but while significant progress in poverty reduction was achieved the
development issues have gradually taken up less space in the climate change mitigation
strategies. In fact, Nepal mentioned the “failure to mainstream the climate change issues
into overall development process” in 2019 [46] as one of the challenges. In addition to
describing their contexts, Nepal strongly highlighted the interaction patterns and espe-
cially the role of local communities. In 2011, the participation of local communities was
described as “mitigation measures based on local knowledge, skills and technologies” and
“implementing local climate change-related programs through local institutions by en-
hancing their capacity.” [47].

In addition to local communities, international cooperation emerged as a theme from
the strategy documents, especially significant in terms of receiving climate financing. The
plan to mobilize finances was described in 2011 and implemented in 2014. A dedicated
climate change budget code was mentioned in 2015, but the challenges for mobilizing fi-
nances were brought up in 2016, for which a detailed plan was described in 2019. Accord-
ing to the World Bank data [43], budgetary and financial management quality has re-
mained steady since 2013. The implementation of the NDCs is considered to happen via
local communities, even if this brings out challenges such as uncoordinated fragmenta-
tion, competition that undermines global norms, and the neglect of important global tar-
gets. Local communities do not always play by the same rules as global institutions. In
2021 new themes of economic instruments, government funding, and governance ar-
rangements were highlighted in the strategy.

Subsidy
- policy for National
REDD++ The first Rinswable Climate Long-term
CDM i policy strategy
project
2008 ————————— 2021
Natural resources  Renewable Iocal Governanace
management energy communities  arrangements Capacity
building

Figure 2. Development of Nepal climate strategy.

As seen in Figure 2, the development of Nepal's climate strategy has moved from
natural resource management to wider economic sectors. Later on, an energy strategy
with a focus on climate change mitigation, electrification, and energy efficiency across
economic sectors was introduced. At first, environmental issues were part of sectoral po-
licies but the Climate policy (2011) was the first dedicated policy for climate issues.
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However, this policy had a focus on adaptation and resilience actions over mitigation. At
first, economic and market-based instruments such as tax rebates and subsidies for private
sectors were introduced as tools to implement climate change mitigation actions, but later
on, governance arrangements especially in the Long Term Strategy (2021) gained more
attention. Paris Agreement and the NDC provided seem to have an influence on the sec-
toral policies. However, it’s only the climate change policy (2019) and the Long Term Stra-
tegy (2021) that provides a reference to these global initiatives. Due to the limited policy
and institutional arrangement, Nepal could not achieve some of the NDC's targets such
as education.

4.2. Key Determinants and Dynamics (Drivers) of the National Climate
Strategy Implementation

The measures driving climate change mitigation were seen as voluntary, knowledge-
demanding, and dependent on good leadership, institutions, and resource allocation.
Economy-wide long-term societal changes are lacking because of difficulties with inte-
grating socioeconomic development and climate change, inadequate climate change
knowledge, and a focus on lower education levels and awareness—raising, instead of sci-
ence.

4.2.1. Context in Nepal

The efficient use of natural resources was recognized as a goal but has not been dis-
tinguished from economic growth. The targeted level of forestation has also not been
reached with political support, and a low-carbon development plan was not highlighted
in the strategy documents, despite the fact that climate change mitigation requires a low-
carbon development plan. In those documents, the plans were mainly described, but not
implemented. Additionally, one of the emerging issues was the regression in renewable
energy, meaning lower levels of adopting modern renewable energy, and the lack of local
government knowledge [48]. The policy has focussed the climate action across various
stakeholders with coordinated efforts. For example, in a long-term strategy.

“Coordinated efforts across the ministries and line agencies, local governments,
stakeholders, and rights holders, access to capacity building, technology trans-
fer, and finance will be key to meet targets set.”

As local governments mainly in charge of implementing renewable energy do not
necessarily have adequate access to up-to-date knowledge on the topic, their decisions
might not be based on the best and most recently available information.

Furthermore, Nepal struggles to integrate climate change mitigation into socioeco-
nomic development, highlighting its status as an LDC and viewing livelihood improve-
ments as a main climate policy outcome. Additionally, the latter are often implicated with
adaptation and disaster management. Education was also not highlighted in recent years,
despite the fact that, in select policy documents, education is seen as a part of capacity
building and a prerequisite for the proper implementation of mitigation measures. This is
perhaps because education is infrequently considered a tool for authorities to make better
decisions. Rather, it is perceived as a way to empower communities and is often impli-
cated with risk management, health threats, and adaptation instead of mitigation. Improv-
ing education appears to be a means of introducing new topics into secondary school cur-
ricula and preparing materials for secondary levels. Education and science are understood
as being helpful in assisting the improvement of poorer people’s abilities to adapt to cli-
mate change. However, the two have mostly been directed at the grassroots level, and
thus far related improvements have not involved companies and authorities.

Although the need for profound changes is recognized, the lack of leadership is slow-
ing down the process. During RECON [48], Irene Khan, from the International Develop-
ment Law Organization, argued that LDCs, such as Nepal, are very much aware of the
need to build their legal capacity.
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Policies have been introduced to support the targets in NDC, but only the latest po-
licy document, Long Term Strategy (2011) has described the implementation clearly:

“Implement the LTS through federal, provincial, and local governments, in col-
laboration with other relevant stakeholders including youth, women, indige-
nous people, private sector as well as international bodies as it covers multidis-
ciplinary areas.”

A climate action budget did not exist in 2016, and although renewable energy subsi-
dies are one of the most significant tools for tackling climate change, the strategy docu-
ments do not mention national economic instruments, apart from the Subsidy Policy for
Renewable Energy. Finally, capacity building has gained less attention in recent years, but
Nepal recognized the related challenges in 2015, declaring the need for international aid,
and considered the dearth of institutional capacity as one of the challenges for climate
change mitigation in 2019. Specifically, the country mentioned the lack of data on the im-
pact of climate change as a challenge for implementing the NDCs.

The tasks for formal institutions dealing with forestry, energy, agriculture, and in-
dustry have not changed much, even if the names of sectoral ministries have changed. At
the same time, environmental issues have been added for sectoral ministries. These secto-
ral ministries have strengthened their engagement with other government organizations
at the local level, especially in terms of capacity building.

In addition to these sectoral ministries, high-level institutions such as Climate
Change Council and a dedicated Climate Change Management Division in Nepal have
been established to manage climate change mitigation.

At the same time tasks of the formal institutions have specialized in climate change
mitigation the financial resources have been allocated to climate as well. Dedicated finan-
cial resources to implement climate change mitigation actions have been established by
both central government and international organizations. The aim of these financial re-
sources has been to empower local communities in climate action.

4.2.2. Action Arena

Nepal has communicated plans to mainstream good governance into climate policy,
but according to the World Bank data [43], public administration and rule-based govern-
ance quality have not improved since 2013. During the interview, a key informant stated
that “policy and institutional reforms are comparatively better than in other countries.”
[49]. The government is seen as the most significant actor in policy reform. However, the
role of the private sector and other non-state actors had been recognized:

“clarity in roles and responsibilities of all three spheres of Nepal’s governments,
engagement of the private sector and other agencies, enhanced stakeholder col-
laboration [42].”

He also stated that governments should be involved in formulating and implement-
ing effective laws and regulations, whereas financial and technical capacity is expected to
come from international partners. Nepal perceives the government as an intermediate that
channels funding to local communities who then implement climate change mitigation.
Due to this process, one challenge involves the flow of information from the ministry level
to different professionals and experts. Coordination of long-term climate strategy is im-
plemented through the Environment Protection and Climate Change, Management Nati-
onal Council, Inter-Ministerial Climate Change Coordination Committee, (IMCCCC),
Thematic and Cross-Cutting Working Groups, and Provincial Climate Change, Coordi-
nation Committees.

Even though the selected policy documents mention the presence of poor coordina-
tion among stakeholders as responsible for climate change risk management and environ-
mental protection, one of our key informants argued that “Nepal has been comparatively
better in bringing all the sectors together.” [49].
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4.2.3. Interaction Patterns

The strategy documents highlight the need for international funding, but Nepal,
nonetheless, struggles to mobilize national funding. According to one of our informants,
receiving funding for adaptation is easier if it is integrated with development, but this
government-led funding and regulation did not emerge in the strategy documents. [50]

Local agencies supported by the United Nations Development Program were mainly
responsible for implementing the climate actions in 2016. In the strategy documents, weak
governance is regarded as one of the factors hampering the implementation of mitigation
actions. Accordingly, although Nepal has established an Environment-friendly Local
Governance Framework, its governance is mainly implicated by adaptations at the local
level. Additionally, The Long-Term Strategy was prepared without consultation with the
local communities.

“LTS was created in collaboration with several governments, international and
national organizations, and government line agencies. A series of consultations
were held at the national and provincial levels.”

The uneven distribution of resources and differing interests complicate collaboration
between global institutions and local communities. The question as to how global institu-
tions can collaborate effectively and equitably with regional organizations when capacity
and resources are not evenly distributed remains.

The international commitments have not been clearly recognized in sectoral policies
but the Climate Change Policy (2011) and (2019) were created to answer the international
commitment. Furthermore, the Long Term Strategy is strongly based on an international
commitment

“Nepal is committed to accelerating climate action while adhering to the Paris
Agreement’s common but differentiated responsibilities and respective capabil-
ities.”

5. Discussion

According to our study, forest conservation and renewable energy implemented by
local communities with inadequate access to knowledge and data were the main barriers
to the implementation of the NDCs as well as the dependence on international support
(Table 6). Additionally, a case by Shretsha et al. [32] confirmed a lack of awareness to be
one of the barriers to climate actions. However, in the latest strategy document clear plan
for acquiring data was presented. Education was planned to empower poor people, but
not authorities. The climate change mitigation strategy was based on voluntary actions
where knowledge, leadership, institutions, and resource allocation were key, whereas the
government’s main role was found to be channeling international funding to local com-
munities yet lacking institutional means to do so and with suboptimal success.

Table 6. Barriers and enablers of climate policy reform in Nepal.

Barriers Enablers
Inadequate data Active local communities
Dependence on international support Aim for fair burden--sharing
Lack of leadership Natural resource management

Resource curse
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5.1. Implementation Degree

In Nepal, the implementation of the NDCs depends on international support; and
mostly occurs via local communities” forest conservation and renewable energy efforts.
Less attention has been granted to governmental regulation and funding, as well as syn-
ergy options between climate change mitigation and development. Furthermore, Nepal
seems to dismiss the overall positive impacts of long-term measures, such as high-level
education and science. Ranabhat et al. [51] conclude that merely setting targets and mobi-
lizing financial resources are not sufficient to effectively address climate change. Policy-
based legislation is required, together with adequate institutions and cooperation between
governance levels. Our study suggests that these necessary actions are missing in mitiga-
tion as well. Policies are more consistent on the motivation level; but are less coherent in
terms of implementation [51].

5.2. Underlying Dynamics

Climate change mitigation was hardly an issue until the formulation of climate
change policy in 2011 and the NDC in 2016. As Nepal moves a step further from a traditi-
onal perception of climate change measures. The horizon of the strategy has expanded
social issues from the quantity of GHG emissions.

The pathways to gridlocks such as growing multipolarity, institutional inertia, and
fragmentation also emerged in Nepal’s mitigation policies/strategies. Specifically, grow-
ing multipolarity can be seen in the emphasis on local governments, and these multiple
actors in climate governance create a divergence of interests. Institutional inertia appeared
in the formal lock-in of decision-making authorities, reflected as a lack of leadership. Dif-
ficult problems emerged within Nepal’s severe development issues and lack of decent
education that ultimately slow down the process of implementing profound systematic
changes to climate change.

5.2.1. Natural Resources and Low-Carbon Development

Nepal’'s economy-wide long-term societal changes supporting climate change miti-
gation are slowed down by its dependence on the use of natural resources. States with
natural resources, especially coal, oil, and gas, are trapped in the “resources curse”, slow-
ing down their development [52]. However, forestation is a significant part of Nepal’s
climate change policy; because afforestation is relatively affordable compared to other
policies, such as industry electrification, transport decarbonization, and the large-scale
deployment of renewable energy sources. On the other hand, the expansion of forests’ use
for carbon sequestration involves trade-offs with the availability of local resources; since
local people may often be dependent on local firewood as their sole energy source [53].

5.2.2. Socioeconomic Context

Both socioeconomic development and climate change require intervening with peo-
ple’s free access to natural resources, which involves the risk of contributing to unequal
development. Managing resources for climate change mitigation can function to increase
conflict over their governance rather than rationalizing their use [12]. However, in Nepal,
these aspects were not highlighted in the strategy.

One reason for this might be a failure to connect socioeconomic development and
climate change mitigation in policies. The main challenges to implementing climate
change education fell into two main categories: local context geographies and the lack of
financial support. Financial institutions have a significant role in shaping climate risk
management, which is an integral part of the solution for climate change [54]. Connecting
global and local knowledge is vital to developing the context-specific understanding of
inclusive education in Nepal [55]. Including education and science more profoundly could
lead to more efficient climate actions. In the latest strategy document, the role of education
and awareness—raising were neglected. From a socioeconomic perspective, Nepal
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highlighted the role of clean and renewable energy, but as Liu et al. [38] reported, from all
socioeconomic factors, technology improvements in low-carbon energy supply sectors
have the largest potential to reduce mitigation costs.

If responsibility is passed to the local level without adequate resources, there is a risk
of priorities shifting towards simpler local environmental issues rather than more-com-
plicated global climate change [26,56] According to a case study by Poudyal et al. [7] de-
veloping the capacity of local forestry officials and inactive community forest user groups
and facilitating them to apply forest management interventions.

5.2.3. Governance

Ostrom has identified facilitating conditions and principles associated with long-last-
ing and sustainable common-pool resources governance [24]. For example, the governing
institution should define clear group boundaries. The community should have the right
to participate in rulemaking as well as modifying these rules if necessary. In Nepal, the
local communities are given heavy responsibility to implement climate strategy but have
limited authority on rules as well as access to resources. For example, interviewees from
Nepal have stated that the data on GHG is insufficient. The sixth principle concerns grad-
uated sanctions, meaning that the stakeholders who violate the rules are likely to receive
graduated sanctions. However, rules regarding climate change mitigation seldom hold
any graduated sanctions. This is the case for Nepal as well. The seventh principle concerns
local rights to organize. In Nepal, the local communities have been organized to fairly
successfully protect forests. Even if there is a higher level of management support and
expectations that locals will act on climate change, there may need to be the development
of a nested and inclusive system that enables this to occur.

According to Ostrom [21], bottom-up communal polycentric governance can be a so-
lution to overcome complex environmental problems, such as climate change. However,
Messori et al. [28] found that local governments face serious difficulties, especially in re-
gard to a lack of personnel and funding. Behind these challenges is an underlying distrust
of local communities, a tendency to retain power inequality, a lack of political commit-
ment, and overall weak capacity. In Nepal, local governments also have several other re-
sponsibilities in addition to climate change mitigation, such as local market management,
environmental protection, biodiversity, agriculture, agroproduct management, and ani-
mal health.

In the latest strategy document in 2021, Nepal announced to development of clear
lines of communication between different levels of governance (local, provincial, national,
and international) and across different sectors and stakeholders. However, the delegation
of responsibilities remained unclear.

The Federation of Community Forestry Users, Nepal (FECOFUN) is a formal net-
work of forest user groups (FUGs) that was created in 1995 to allow user groups to have
a larger collective voice in national policy issues of concern to forest users [57]. According
to Gopfert et al. [58], municipal organizations are becoming increasingly influential in
guiding decision-making processes that address climate change mitigation. Their success
depends on relevant actors’ cooperation, the creation and maintenance of committees that
are able to support implementations, and the institutionalization of climate change miti-
gation. However, climate change mitigation can be incorporated into all types of commit-
tees [59]. Similarly, the bottom-up nature of the Paris Agreement requires strong and co-
ordinated commitments from a variety of actors [60]. Our results do not reflect a strong
and coordinated commitment at all levels. Rather, climate change mitigation was seen as
voluntary and heavily dependent on international support.

The state’s approach to the management of natural resources has shifted from being
state-centric and top-down to a community-based participatory approach to forest man-
agement [20]. Increasing the active participation of females, the institution of scientific
forest management improved the ecological conditions of the forest and guaranteed a suf-
ficient timber supply. However, because timber is mostly sold to market, the welfare of
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poor forest households has not been improved. Nepal needs to move from a techno-cen-
tric forestry management approach toward more indigenous/traditional approaches [61].
Studies have highlighted that financial and technical support by governments and NGOs
play vital roles in directing communities towards resources and eventually improving
forest governance [6].

Since the essence of community-based forestry is the participation and ownership of
local people to manage their resources according to set management objectives, in recent
decades forest management in Nepal has experienced major changes in forest tenure re-
gimes. [62,63]

The local communities are seen as a significant factor in climate action and interven-
tion. However, this focus on ‘the local” is defined through capacities; formal and informal
roles as well as responsibilities. A lack of broader participation in strategy formulation
seems like an institutional weakness.

The climate institutions have strengthened in Nepal, especially in terms of monito-
ring and coordination according to the climate strategies. The institutional capacity regar-
ding climate mitigation in Nepal could support initial progress on climate mitigation
mainstreaming, particularly in transport, agriculture, and industry sectors. Nepal consi-
ders the social issues, fairness, and development in their climate commitment. Therefore,
it can be argued that addressing the development and social justice of climate mitigation
actions via sectoral policies could benefit the implementation of a climate change mitiga-
tion strategy. The institutions should link climate change and development while endor-
sing authority and decision-making power to the local communities. Inclusive and parti-
cipatory approaches to both policy design and implementation should be considered.

5.3. Funding

As an LDC, Nepal does not rely on national economic instruments, such as tax reve-
nues, highlighting the need for international funding. Additionally, this funding is based
on the assumption that politicians, officials, and citizens will automatically change their
behaviors to tackle arising problems if scientists determine a problem’s causes and im-
pacts. However, recent research has discovered that this is not the case. In fact, there are
other factors affecting the availability of funding, which should be further explored [64].
For instance, Tenzing et al. [65] suggested the need for more specifically directed funding
or fit-for-purpose funds to mainstream climate change issues into development. Under
the UNFCCC, climate financing has succeeded in somewhat reducing GHG emissions,
but not in improving access to modern renewable energy. Regional cooperation could be
a solution to this issue, but it would probably require reorganizing governance [66]. The
majority of UNFCCC funding goes through the Government of Nepal to local-level com-
munities that do not always have the best renewable energy knowledge. Our results sug-
gest that climate funding would be more effective if directed to government levels that
actually have the authority to implement climate actions.

Efforts to implement ambitious climate change mitigation require fair burden--shar-
ing and adequate funding for all relevant sectors. Value conflicts in global environmental
governance are often starkest in these burden-sharing-related issues [67]. Even if Nepal
considers development and livelihood as significant, in order to be effective, climate fund-
ing should serve science, education, and technology, and not merely forestation projects
at the local level. Additionally, a goal-oriented use of instruments supporting interna-
tional targets could help increase the fairness of mitigation actions [68]. In the case of Ne-
pal, the strategy papers do not highlight the goal-oriented usage of a variety of instru-
ments, but renewable energy subsidies have been introduced. Although international ne-
gotiations impose pressures on Nepal, they do not offer the appropriate tools for climate
change mitigation, resulting in structural and financial uncertainty.
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5.4. International Cooperation

In global climate governance, a vicious circle of “self-reinforcing gridlock” derived
from nationalism and protectionism compounds the problems faced by the global com-
munity, adding to the conditions that have spurred the rise of nationalism and the anti-
global backlash [4]. Tormos-Aponte [18] added that the main challenges include coordi-
nation between organizations operating in different contexts, acting with different strate-
gies and around multiple issues, and lobbying multiple decision-making bodies at various
levels of government. In Nepal, national policies have long allowed the unregulated ex-
ploitation of forest resources. The British influence in forest management in Nepal lead to
unsustainable practices of exporting timber and increasing the cuts. Therefore, many com-
munities established their own institutions for local forest management. Community for-
estry regulations were introduced in the late 1970s, handing over the forests to assure
sustainable forest management [69].

Earthquakes, uncertainty, and polarization have shaped Nepal’s politics, ultimately
impacting the country’s economy-wide long-term changes [27]. Under deep uncertainty,
decision—-making needs to account for the motivations and agencies of diverse decision—-
makers, as well as the interactions between them [16].

According to Roelich and Giesekam [16], mitigation requires a series of logical and
ambitious decisions. As such, change will not occur from an isolated decision, but rather
from a series of activities supported by adequate institutions in different sectors and over
decades. In Nepal, this is happening in the case of forests and natural resources, but not
in science and education.

Similar barriers and enablers have been recognized in other countries. Bangladesh
[70], there is a need to systematically address the challenges of institutional coordination
and cooperation. This includes identifying climate finance opportunities and capacity
needs of local institutions to adequately support climate strategies.

In Bhutan [71] the lack of funding emerged as one of the key challenges for upholding
carbon neutrality.

6. Conclusions

In developing countries, development, vulnerability, and adaptation issues, fre-
quently reflected in funding and strategy, often marginalize climate change mitigation.
Mitigation requires systematic institutional and societal changes led by science, as focus-
ing solely on local forestation projects might impede long-term and cross-sectoral devel-
opments. Efforts to implement ambitious climate change mitigation require fair burden-—-
sharing and adequate funding for all relevant sectors. Even if Nepal perceives its devel-
opment and livelihood as significant, the allocated climate funding might not be effec-
tively used if it does not serve science, education, and technology, and focuses merely on
forestation projects at the local level.

As in Nepal, the scope of countries’ climate policies and strategies has expanded over
the past few years. Achieving a consensus and agreeing on globally significant issues,
such as human rights, has become a prominent concern when dealing with climate
change, and this has prevented the establishment of efficient international laws [51]. We
conclude that this is mainly due to the fact that climate change is related to larger contex-
tual concepts. Coordinating various efforts in climate change mitigation is crucial; because
of the cross-cutting nature of climate change impacts, however, Nepal has struggled in
coordinating these efforts. Competing priorities might occur when too many policy actors
work across too many sectors [83]. Therefore, climate change mitigation requires more fair
and engaging cooperation between governance levels and the sharing of responsibilities
guided by the Paris Agreement.

The IAD framework is meant to be generally suitable for addressing complex collec-
tive action problems. In our study, the framework did account for the existing local insti-
tutions that appeared to be important determinants for the degree of implementation. In
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other words, the operationalized IAD framework appeared useful for analyzing the na-
tional implementation of global climate policies. It aided the process of identifying the
gaps between strategy and implementation, enlightening the key factors that researchers
or policy makers should consider when analyzing policies or trying to devise new ones.
The complexities of different economic growth, development, and climate change mitiga-
tion targets present a special challenge, as addressing the action situation and interaction
patterns are rather demanding. However, the framework was able to reveal the key chal-
lenges in Nepal’s institutional context, while maintaining the contradictions among dif-
ferent targets. Ultimately, the findings can be generalized to LDCs regarding costly global
environmental problems.
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