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Abstract

The Conference of the Parties (COPs) resulted in the development of the Kyoto Protocol
and the Paris Agreement to reduce global warming by reducing greenhouse gas (GHG)
emissions and deforestation by 2030. Over 25 years of COPs, coherent information is
scanty on the status of the GHG emissions and deforestation within the period of the COP
meetings especially after the ushering in of the Kyoto Protocol. With less than a decade
to reach 2030, there is need for a review to gauge if the 2030 GHG reduction target is
on course. This has a bearing on the attainment of the Sustainable Development Goals 1,
13, 14 and 15. A literature-based review was conducted on the status of GHG emissions
(prior and during COP meetings) and deforestation covering the COP period. The review
reveals that from 1976 to 1995 (prior to COP meetings), the annual GHG emissions were
lower (32.44 +7 million kiloton) than during the decades (1999-2018) of the COP meet-
ings (38.4+9 million kiloton) (p=0.0001). Forest loss and tree cover loss (deforestation)
increased by an average of 3.4 and 20.6 million ha per year, respectively. The COPs have
resulted in the establishment of the Green Climate Fund, the Adaptation Fund and revamp-
ing of the Global Environment Facility on funding and response to proposals, although
faced with inconsistent provision of climate finance. As major emitters, developed coun-
tries (G20) hold the key to achieving the GHG reduction. Policies that either promote sus-
tainable forestry or reduce the reliance on trees/forests should be implemented.
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1 Introduction

The United Nations held its first conference on environment and climate change from 5 to
16 June, 1972 in Stockholm, Sweden, focussing on Human Environment (UN, 1973). The
major output of the summit was the Stockholm Declaration and Action Plan for the Human
Environment. The Declaration comprised 26 major principles which placed issues of envi-
ronmental management as core developmental concerns and opened for dialogue between
developed and undeveloped countries. The Action Plan had three components: (1) envi-
ronmental management activities, (2) global environmental assessment, and (3) measures
to support international and national environmental management initiatives. The Stock-
holm conference established the United Nations Environment Programme (UNEP). It also
proposed another summit which was branded the Earth Summit and took place in Rio de
Janeiro, Brazil from 3 to 14 June, 1992 (UN, 1973). The Earth Summit had broader focus
on development at international and national levels in relation to environmental issues
and their trend. The main products of the Earth Summit was the Agenda 21 (a package
of actions to tackle negative impacts on the environment caused by unsustainable human
interference with the environment), two legally binding conventions, the Biological Diver-
sity (BD) and the United Nations Framework Convention on Climate Change (UNFCCC)
(UN, 1993). The UNFCCC won signatures from 154 countries in the same year of the
Rio Summit. It had three focal areas (Oberthur & Ott, 1999): (1) stability of atmospheric
greenhouse gases (GHG), economic prosperity and sustainable food production, (2) reduc-
tion of the atmospheric GHG by developed countries, and (3) the birth of Conference of
the Parties (COPs). The UNFCCC agreement had provisions for the Conference of the Par-
ties which started in 1995. Since then, Parties meet yearly and it was at COP 3 (1997) in
Kyoto, Japan where countries developed the Kyoto Protocol with a focus on: (1) reducing
GHG among the protocol members and (2) trading of GHG gas emissions (Grub et al.,
1999). The Kyoto Protocol, is arguably a well-known agreement and a forward step in tack-
ling climate change.

Kyoto Protocol was delayed as some countries like the USA refused to ratify yet the
country contributed 36% of the 55% of the total GHG emissions from all developed coun-
tries as of 1990. The 55% target GHG reduction was reached when Russia ratified the pro-
tocol and the protocol officially went into effect on 16 February, 2005, seven years since
first negotiations. This means that Kyoto Protocol (with specific country GHG reduction
targets) happened to be the first mandate agreed by countries. The protocol is currently
ratified by 192 countries with notable exception of the US (UNFCCC, 2020). In 2015,
the Parties developed the Paris Agreement in which the countries pledged to reduce GHG
emissions (UNFCCC, 2016a). It could be expected that the formulation of these agree-
ments should lead to a reduction of the GHG emissions.

2 Literature review (The need to monitor COP performance
regarding GHG emissions)

The problems associated with climate change become worrying because they have effects
on the present and future generations and significant impact on the global economy (IPCC,
2014). Mendelsohn et al. (2000) estimated that an increase in warming by 2 °C by 2060
will cause a gross domestic product (GDP) loss of about 0.3% per year. They predicted
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that agriculture sector will be the most affected especially in low-income countries. Stern
(2006) predicted an increase in temperature of between 2.4 and 5.8 °C by 2100, which will
cause a 5% loss to global GDP per year for the next two centuries if no mitigation actions
were taken. Of this loss, extreme weather events alone will cause 0.5-1% loss to the GDP
per year by the middle of the century. Moreover, lack of mitigation action will double the
GHG emissions by 2035 causing a warming of greater than 2 °C. An estimation by the
Intergovernmental Panel on Climate Change (IPCC) predicted that an increase of 2 °C will
cause an annual loss of 0.2-2% to the global GDP for the next two centuries (IPCC, 2014).
It cautioned that if efforts on mitigation delay by 2030, it will be difficult to make a transi-
tion to ‘low long-term emission levels’. The World Bank (2014), through its study: Turn
Down the Heat: Confronting the New Climate Normal, estimated that a global warming of
about 1.5 °C (above pre-industrial period) was trapped in the atmosphere and its manifesta-
tion was inevitable. The study warned that if no meaningful actions were taken to cut the
current emissions, the warming would reach 2 °C by mid-century and about 4 °C at the end
of the century. About 80% of climate change damage will be experienced in the developing
countries (Mendelsohn et al., 2006). Most effects of climate change will be felt in the Sub-
Saharan Africa (SSA), South East Asia and South Asia (World Bank, 2014). Disastrous
cyclones and flooding will dominate in South Asia, leading to limited water supply par-
ticularly in the Brahmaputra and Ganges basins. South East Asia will face sea rise which
will affect rice production. SSA is predicted to experience prolonged droughts and rainfall
shifts resulting in food insecurity.

An increase of 2.4 °C by 2100 will have a positive impact on the market costs for high-
latitude countries (Mendelsohn et al., 2006). Although this temperature rise will have posi-
tive effects (reduced heating requirement, increased crop yield, reduced winter mortality)
in Russia, Canada and Scandinavia, these benefits will be short-lived if the warming pro-
gresses beyond 2 °C. (Stern, 2006). These scenarios present a situation that policymakers
should consider when making global decisions at COP meetings. The predictions empha-
sise the need for quick mitigation actions. Consensus holds that limiting GHG emissions
and reducing deforestation are the major mitigation measures as outlined in the Kyoto and
Paris Agreements.

Several commitments have been made at COP meetings. At COP 3 (1997), developed
countries made a pledge to reduce annual emissions by an average of 5.2% by the year
2012 which represented a global reduction of around 29% (Grub et al., 1999). At COP
21, the Parties adopted the Paris Agreement (PA) (UNFCCC, 2016a). The agreement aims
at limiting the global warming to below 2 °C, but preferably 1.5 °C compared to the pre-
industrial emission levels by reducing GHG emissions at national and global levels. It oper-
ates on a 5 year cycle of active actions on climate initiatives, and by 2020, countries were
expected to submit their Nationally Determined Contributions (NDCs). The PA provides
for finance mobilisation, technology development and advancement and capacity build-
ing. It proposes low carbon initiatives/solutions and new carbon markets. Apart from GHG
reduction, the other major agreements at COP meetings include reduced deforestation,
provision of finance for mitigation and adaptation measures, compensation for the Loss
and Damage caused by climate change in developing countries. Despite the agreements
made, it has been observed that the biggest threat posed by climate change to economic
growth, environment and general livelihoods is lack of formulation and implementation
of aggressive, immediate and efficient policies at global level on the above challenges and
agreements (Mendelsohn, 2013). This implies that there is lack of immediate, aggressive
or efficient agreements because either they are not legally binding or the countries vol-
untarily choose not to follow. Despite the importance of these COP meetings as a global
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platform for climate action, most countries are still crippled with lack of data, limited
human capacity, inadequate finance and institutional insufficiency to manage GHG emis-
sions (Tulyasuwan et al., 2012) and deforestation within the period of the COP meetings
especially after the ushering in of the Kyoto Protocol. There is need for further analysis on
UNFCCC COPs with focus on integral and relational approaches to develop understand-
ing and awareness to achieve future consciousness (Lombardo, 2015) on climate action.
Moreover, over two decades have passed with less than a decade to reach 2030, there is
need for a review to gauge if the GHG emissions and deforestation were on a downward
or upward course (UNFCCC, 2021a). This review therefore, attempts to (1) highlight and
link the GHG emissions along the COP period, (2) highlight and link deforestation trend
along the COP period and (3) explore other dimensions that may affect the implementation
of the COP agreements. The review intends to raise an awareness on the need to focus on
climate action and GHG reduction by developed countries. The review acts as a harbinger
for urgent climate action by the UNFCCC Parties, national and regional policy makers and
will contribute to the timely achievement of other global ambitions such as the Sustainable
Development Goals 1 (no poverty). 2 (zero hunger), 13 (climate action), 14 (life below
water) and 15 (life on land) (UN, 2015a); and regional agreements like the Agenda 2063 of
the African Union which seeks to attain environmentally and climate resilient communities
and economies by 2063 (African Union Commission, 2015).

2.1 Approach

This review was accomplished through a desk review of documents to track COP meeting
contexts, decisions and implementation. A special focus was placed on GHG emissions,
deforestation and financial statuses provided for climate-related actions from the time the
Kyoto Protocol was ushered in to around 2020. This was meant to establish if the decisions
made at COP meetings (reduce GHG, and deforestation, and increase finance for climate
action) were implemented and had impact on these components. The GHG emission analy-
sis focussed on global scale and the top ten GHG emitters since they represent almost 70%
of all the global emissions (Friedrich et al., 2020). At global level, a comparison analysis
was computed for the GHG emissions two decades (1976-1995) before commencement
of the COPs and two decades (1999-2018) of the COP meetings. The decades within the
COP meetings started from 1999 to 2018 because the Plan of Action for the implementa-
tion of the Kyoto Protocol was completed in 1998 (COP 4) (IISD, 1998). Deforestation
focussed at global level and the top ten countries most affected by deforestation. To achieve
this, a regression analyses were computed using R Statistical Software version 3.4.2 (R
Development Core Team, 2020) for GHG emissions, forest loss and tree cover loss (defor-
estation) against the COP period using the secondary annual GHG emission data from the
following sources:.

World Resources Institute (2021a) through the World Bank website.

(https://data.worldbank.org/indicator/EN.ATM.GHGT.KT.CE?locations=JP). The
deforestation data were obtained from the World Resources Institute (2021b) (https://resea
rch.wri.org/gfr/top-ten-lists). These three components (GHG reduction, deforestation and
finance) were chosen because of their importance in the climate change mitigation and
adaptation dialogue. Parties have a shared vision to reduce GHG emissions to minimise
the global warming and their reduction is an indicator of achievement (UNFCCC, 2021a).
Reduced deforestation is an indicator for attaining Strategic Objective 2 (fo improve the
conditions of ecosystems) of the 10 year plan of the United Nations Convention to Combat
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Desertification (UNCCD) (UNCCD, 2011) and also as a long-term goal of the UNFCCC
for climate change mitigation (UNFCCC, 2021a). Finance availability is an output for the
implementation of all the climate action plans (Finance and technical resources identified
and available to support technology development and transfer) (UNFCCC, 2019a). The
other components discussed include attendance at COPs and the period taken by the Par-
ties to take action(s) on agreements. The increase in attendance at COP meetings indicates
the popularity or importance institutions/individuals accord these meetings (WMO, 2015).
Attendance was analysed by plotting graphs for all the categories of official COP attendees.
The period taken by the Parties to take action and finance were systematically checked in
official reports of the UNFCCC and the major financial agencies (Adaption Fund (2022),
the Green Climate Fund, Global Environmental Facility, the World Bank) since it was dif-
ficult to source actual financial data. Based on the observation by Mendelsohn (2013) that
lack of aggressive, immediate and efficient policies hamper climate action, this review dis-
cusses two components of ‘what has worked” and ‘what has not worked” based on all the
COP meetings.

3 Discussion (synthesis)
3.1 What has worked?

COP summits have drawn both positive and negative reactions from individuals as well as
institutions (IISD, 2009). There has been a long period since the start of the COPs espe-
cially after the ushering in of the Kyoto Protocol and the Paris Agreement, marked with a
number of resolutions (Table 1).

3.1.1 Attendance at COP meetings

The attendance has increased at every next conference from 3969 individuals at COP 1
to 38,457 individuals at COP 26 (UNFCCC, 2021b). The Individuals comprised Parties,
observer organisations and the media (Fig. 1). This provides wider opportunity for institu-
tional linkages, networking and collaboration on climate actions (Ingold & Fischer, 2013;
Boezeman & Coninck, 2018; ICCA, 2019).

3.1.2 Climate finance and the associated support to developing countries

The Copenhagen Accord in 2009 (COP 15) provided a road map on short-term and medium
term on finance mobilisation to the tune of USD30 billion for short term and USD100
billion annually for long-term support to adaptation and mitigation projects (IISD, 2009).
The financing of adaptation and mitigation projects by dedicated developed Party countries
have ignited hope for climate action. The identified projects and the funding institutions on
climate aid are provided in Table 2. These institutions were selected based on their role as
major recipient and administrators of climate finance and that some (AF and GCF) were
established by COP meetings (Japan Research Institute (2001). A report by the Green Cli-
mate Fund (2020) showed an increase in finances to its projects. The institution supported
over 100 projects from Asia—Pacific (34%), Africa (24%), Latin America and Eastern
Europe. Sixty-seven per cent (50-75 projects) of these projects were from countries very
vulnerable to climate change. This represented 61% (USD2.1 billion) of the total finances
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Fiddling at the conference of the parties? Peeping into the highs...
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Fig. 1 Attendance at the Conference of the Parties. Data for Parties, observer organisation and media from
2017 (COP 23) were not accessed. Observer organisation* refers to Intergovernmental organisations, Non-
governmental organisations and United Nations agencies. (Source: Author computation based on the data
from UNFCCC, 2021b)

provided to the projects under implementation. The projects abated 1.2 billion carbon diox-
ide (CO,, equivalent, benefitting 408 million individuals on resilience from 2015 to 2020
(Green Climate Fund, 2021). For example, at COP 25, the Green Climate Fund reported
to have received USD5.6 billion to support 124 mitigation and adaptation projects in 105
developing countries (Green Climate Fund, 2019). At the conference, 28 countries made a
nominal contribution (pledge) of USD9.66 billion plus a notional credit of USD118.5 bil-
lion. At the same COP, the GEF reported to have received USD184 million from developed
countries, multilateral, bilateral agencies, private sector and civil society organisations to
support the Least Developed Countries Fund (LDCF), with Switzerland alone contribut-
ing USD3.3 million (Global Environment Facility, 2019). The Parties appealed for more
support to increase the purse. The Parties advised GEF to reduce the processing time for
the provision of funds to needy countries, i.e. reduce processes in proposal application,
review and approval. GEF supported almost 4,000 projects. The majority of the projects
were from Asia (30.2%), Africa (26%), and least in the Latin America and the Caribbean
(16.4%). Many projects were on renewable energy and energy efficiency. Globally, these
climate-related projects in 170 countries led to the adoption of sustainable forest manage-
ment and sustainable land management (SLM) on 900,000 ha by 400,000 community indi-
viduals from 2012 to 2015. A total of 670 million ha were conserved under protected areas.
If these ha were a single country, it would be seventh largest in size. Climate aid through
GEF and the United Nations Development Programme (UNDP) ‘de-risked’ investment in
renewable energy at national and regional levels (UNDP, 2016). This is claimed to have
enabled countries scale up investments in wind, solar energy markets, making electricity
reliable and affordable by citizens.

Examples of the huge investments in developing countries are given. In Burkina Faso,
GEF invested USD11 million on about 20 projects in three broad themes of biodiversity,
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Fiddling at the conference of the parties? Peeping into the highs...

land conservation and climate change focussing on community resilience, energy effi-
ciency, modal transportation, climate information and early warning (Global Environment
Facility, 2016). The investment supported 17 national and regional projects. A total of
seven projects were implemented on protected areas, three on bird conservation, nine on
combating desertification (food security, forestry, agriculture) and four on persistent pollut-
ant (POPs) management. A number of GEF Small Grants were reported to have been pro-
vided at community level. By 2021 the Adaptation Fund had reached out to 90 countries
with climate adaptation aid, 50% of which from the Least Developed Countries (LDCs)
and Small Island Developing States (SIDS) (Adaptation Fund, 2019, 2021). In Mozam-
bique, a Landscape Restoration Project along the Zambezi Basin funded by the World
Bank is expected to reduce 10 million tons of CO, emission by 2024 (World Bank, 2021a).
Through similar initiative, the Bank funded USD2 billion to communities for emission
reduction in 65 developing countries across the world. From 2011 to 2015, the Bank also
funded USD10.3 annually to low-income countries in Africa, South America and East Asia
(World Bank, 2015). One important project is on Ecosystem Management at national and
inter-country level in the Sahel and West Africa involving Burkina Faso, Benin, Ethiopia,
Chad, Mali, Ghana, Mauritania, Nigeria, Niger, Senegal, Sudan and Togo.

The reaffirmation and promise by Brazil at COP 14 (2008) to reduce deforestation by
70% by 2017 appeared to succeed somehow. The country established a National Policy on
Climate Change in 2009 to reduce the GHG emission by 80% by 2020 (Silver-Junior et al.,
2021). This strengthened the efforts of the Government Action Plan for the Prevention and
Control of Deforestation in the Legal Amazon (PPCDAm) from 1996 to 2005. Since the
Kyoto Protocol, the country managed to reduce deforestation from 18,000 km? per year
in 1996 to 10,129 km? in 2019 in the legal Amazon (Silver-Junior et al., 2021). However,
Brazil is registering an increase in deforestation rates in the recent decade (2009-2019)
(Fig. 2b). Possibly, logging, ranching and increased land use change from forest to soybean
production are responsible for the increase in the recent years (Butler, 2019; Simoes &
Hidalgo, 2011). In some cases policy shifts in favour of infrastructure expansion seriously
lead to increased deforestation (IPCC, 2007). Other countries that increased forest area
from mid-1990s-2020 included Chile, India, China, Russia, Turkey, Morocco, Cuba, Can-
ada, New Zealand, Tunisia, Iceland and Ireland (Ritchie & Roser, 2021). By 2020, glob-
ally, 125 out of 154 developing countries were formulating or implementing the National
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Fig.2 Trend in deforestation rate in Brazil from 1996 to 2019 (a) and 2008-2019 (b) in the legal Amazon)
Source: Author computation based on the data from Silver-Junior et al. (2021)
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Climate Adaptation Plans (UNFCCC, 2020). Without COP negotiations for financial mobi-
lisation on climate action, these resources would not have been available for the implemen-
tation of various projects across the developing Party members.

3.2 What has not worked?
3.2.1 Too long a period before taking action (need for immediate actions)

Pessimists still hold that the ongoing COPs have not achieved the expectations. One
observed challenge is that Parties take long to reach an agreement which may provide for
unregulated behaviour including those of emissions by the members (Rossati, 2021). For
example, Kyoto Protocol remained a mere guide and not a law for many years (1990-2012),
during which period some countries were still emitting except the European countries
which had made significant reduction in GHG (Grub et al., 1999). According to the Joint
Research Centre (2014), the USA and China increased GHG emissions for they had not rat-
ified and not been given reduction targets, respectively. Their emissions overshadowed the
reductions achieved by other countries between 1990 and 2009; a period that experienced
the GHG increase by 40% (Crippa et al., 2020). Despite contributing 36% of the 55% of the
total GHG emissions from all developed countries as of 1990, the USA feared that its 7%
emissions limit would jeopardise the economy (Victor, 2001). This is an example of how
tough it is to make decisions when a country is faced with situations of choosing between
economic growth (at the expense of environment) and climate action.

The Kyoto Protocol’s first commitment period ended in 2012 without any significant
GHG reduction (Moosmann et al., 2019; UNFCCC, 2012) and a new commitment was
agreed at COP 18 to run from 2013 to 2020 through the Doha Amendment (ISSD, 2020).
The period under the Kyoto Protocol saw increased GHG emissions and the introduction
of the Paris Agreement in 2015 was punctuated by increased emissions too (Fig. 3). This
shows ineffectiveness of the COP agreements. Despite the Doha Amendment in 2012, the
Kyoto Protocol had not entered into force by early November 2019 due to failure to attain
three fourths ratification criteria (UNFCCC, 2008b).

'S N ' I = =
w = a o ) 2]

GHG emissions ( billion tons CO2e)
-
[ %]

2008 to 2012 (Kyoto 2013 t0 2020 (Kyoto 2016 (Paris Agreement)
Protocol first commitment Protocol second
period) commitment period
Period

Fig.3 Trend of greenhouse gas emissions within the period of the Kyoto Protocol and the Paris Agreement
(Source: author computation based on the data by Giitschow et al. (2019)
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On global stocktake, the Paris Agreement states that there should be a stocktaking
once in five year-period (beginning in 2023) to evaluate the progress (Centre for Cli-
mate & Energy Solutions, 2016). The stocktaking is expected to lay foundation for the
submission of the INDCs by the Parties. At COP 22 (2016), Parties discussed the struc-
ture of the stocktake, i.e. duration, inputs, timeline and format and their linkage to other
PA provisions. The COP members also tackled other ‘Orphan’ issues. These issues are
not yet agreed upon by members. Some are in implementation but members do them
differently. The issues included: the possibility of setting uniform timeframe for INDCs
(currently Parties have different timeframes); rules regarding adjustment of INDCs by
the Parties; and a 2025 financial goal. However, at COP 22, the members did not agree
on any of these issues (UNFCCC 2016b). Expectedly, these became agenda at future
COPs.

It could also be argued that the implementation modality for the Paris Agreement
provides opportunity for laxity in action by the Parties (Slaughter, 2015). Under imple-
mentation and compliance, the Paris Agreement provides that there should be a com-
mittee of 12 experts which should champion the implementation and compliance in a
non-punitive but facilitative manner. On market and non-market mechanisms, the Paris
Agreement establishes a non-market approach framework. At COP 22, Parties discussed
and explored what elements should encompass this approach. Some examples put for-
ward included feed-in tariffs, reforms on subsidy on fossil fuel (UNFCCC 2016c).
However, these conditions do not offer coercive elements for the Parties to follow the
PA (Danneman, 2016). At COP 25, the conference agreed that the Paris Committee on
Capacity Building had been given a broader task without a focus area. This resulted in
extending the period of the committee to November 2024 to allow it to prioritise its
activities and report its progress at COP 30 (2024). However, the final terms of refer-
ence for the committee were to be agreed at COP 28 (2023). This raises the question
of the possibility of the committee to conduct its activities without the agreed terms of
reference.

Although the financial assistance and other reaffirmations were pronounced at COP
25, it was believed that most of the major outcomes were not achieved and all the
unachieved outcomes were deferred to COP 26 in Glasgow in 2021 (UNFCCC, 2020).
Parties failed to agree on the carbon markets. They failed to agree on the common time
frame for the implementation of the INDCs. The two proposed implementation peri-
ods in 2015 (2020-2025 and 2020-2030) and deferred in 2018 were again deferred to
future COPs. If the issues were concluded at COP 25 they could have been aligned to
the common time frame for INDCs for 2031-2035 which would have augured with the
5-year operational plan of the Paris Agreement (Dagnet et al., 2019). Although agreed
more than five years back, as of November 2019 (prior to the start of COP 25), only 68
low to medium emitting countries expressed determination to strengthen their INDCs
(Dagnet et al., 2019). At COP 25, the Parties failed to make concrete agreements on the
way forward for the Loss and Damage of the Warsaw International Mechanisms (WIM).
The WIM on Loss and Damages would have provided direction on the prevention of
loss or damage on valuable assets (land water, heritage sites) and livelihoods due to cli-
mate change in developing countries. Even the Secretary General of the United Nations
(Antonio Guterres) expressed disappointment over the COP outcomes especially COP
25: ‘I am disappointed with the results of COP25. The international community lost
an important opportunity to show increased ambition on mitigation, adaptation and
finance to tackle the climate crises. But we must not give up, and I will not give up’
(UNFCCC, 2019b).
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3.2.2 More COPs, more GHG emissions

As an indicator of climate change, the increase in warming is accelerated by the increase
in the GHG emissions. Since the mid-1990s, the indicator has been on the increase (United
States Environmental Protection Agency, 2016). Twenty years after the first COP, carbon
dioxide equivalents (CO,e) were estimated at 47 billion metric tons, representing 43%
increase from 1990 (Table 3). This includes all the major GHG (CO,, methane, nitrous
oxide, fluorinated gases). CO, alone increased by 51%. These emissions were largely
from Pacific and East Asia, Central Asia, Europe and the USA which accounted for 74%
of all the world GHG in 2018. For example, from 1997 to 2007, the USA increased the
GHG emissions by 7.3% due to economic growth (Feng et al., 2015). The USA rejected
to ratify the Kyoto Protocol fearing that its 7% emission reduction target would hamper
the economy (Victor, 2001). The carbon footprint of the emerging economies, poor pro-
gress made under Kyoto Protocol and the developed nations jointly increased the emission
by 7% from 2008 to 2012 (Clark, 2012). In just two decades since the first COP, GHG
emissions increased from 32 to 46 million kiloton (FAO, 2020; World Resources Institute,
2021a). The major contributing sectors for the emissions from 1990 to 2010 included heat
and electricity production (25%), agriculture and deforestation (24%) (Boden et al., 2017).

The top tem emitters (the USA, China, 27 European countries (EU27), India, Russia,
Japan, Brazil, Indonesia, Iran and Canada) contributed 70% of all the GHG emissions
(Friedrich et al., 2020). The top three emitters (China, EU27 and the USA) emitted six-
teen times the emissions of 100 least emitting countries contributing 42% of the global
emissions while the least 100 emitters contributed 4%. A regression analysis showed that
from 1999 (two years after the Kyoto Protocol) to 2020, GHG emissions from individual
top tem emitters increased or remained significantly high except for the US, EU27 and
Japan (Fig. 4). Globally, from 1976 to 1995, the annual GHG emissions were significantly
lower (32.44 +7 million kiloton) than from 1999 to 2018 (38.4 +9 million kiloton) (Fig. 4,
Global 1976-1995; 1999-2018). Overall, the duration of COP meetings have not achieved
downward course in GHG emissions.

According to the Climate Change Performance Index (CCPI), no country performed
or acted in accordance with the 1.5-2 °C reduction target, making the top three ranks to
remain vacant since 2005 (Burck et al., 2015). For the CCPI of 2022, Denmark ranked 4th
as a ‘best performer, followed by Sweden (position 5) and Norway (position 6th). France, a
best performer in 2017, shifted to position 17th in 2022 and Sweden maintained 5th posi-
tion (Burck et al., 2022). Morocco was leading in Africa as best performer, a status (8th
globally) maintained since 2017. Few G20 countries (high emitters) registered positive
performance like India from 20th in 2017 to 10th in 2022, Brazil from 40th in 2017 to
33 in 2022 although Argentina slumped from 36 to 47th. Most G20 countries performed

Table 3 Percentag§ Of . Period Increase in greenhouse gas  Responsible
greenhouse gas emission increase emission (%)
within the period of COP
meetings 1990-2009 40 Global
1995-2015 43 Global
2008-2012 7 Developed countries
1997-2007 7.3 The US
2002-2007 13 China

Source: Feng et al. (2015); Shan et al. (2018); Crippa et al. (2020)
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Fig.4 Greenhouse gas emissions by the top ten emitters from 1999 to 2018 for seven countries and 1999
to 2020 for three countries. (Source: author computation based on data from World Resources Institute
(2021a). Note: units for global analysis is kiloton (kt), i.e. 1 kt=1000 tons

from medium to low rating. Of the top ten GHG, emitters only India featured in the top ten
CCPI 2022. This could mean that the top GHG emitters did not invest enough in renewable
energy to reduce GHG emissions (Burck et al., 2022). Therefore, COP negotiations for
GHG reduction should focus on the high emitting G20 countries to reduce the emissions
because they account for over 75% of all emissions (Burck et al., 2017). The least emitting,
developing countries should be the recipient of finances for adaptation because they are the
worst affected (IPCC, 2021).

Failure to ratify the Paris Agreement by the high emitters such as the US (13% of global
emissions) and the oil producing countries of Turkey, Iran, Iraq, Libya, Yemen, Eritrea
(4% of global emissions) signal blurred future for climate action (Crippa et al., 2020). This
may explain why out of the 13 selected top GHG emitters, 61% have increased emissions
from 2009 to 2019 (Fig. 5). It is clear that more COP synods will be held before concrete
decisions on cutting emissions are taken by individual countries. For example, at COP 25,
Poland reaffirmed to step up efforts to switch to clean energy options (UNFCCC, 2020)
as the country is one of the top coal producers in Europe and coal accounts for 80% of the
country’s energy source, but no significant steps have been taken on GHG reduction (Gar-
side, 2021). Mexico promised (at COP 14 in 2008) to reduce its GHG by 50% by 2050 but
the country registered steady GHG rise especially from 2012 and the trend was projected
to increase at least by 2030 (Climate Transparency, 2016). With only 10 developed Party
countries reporting on Multilateral Assessment (at COP 25), the transparency on GHG
reduction at country may still be questionable. Increase in the use of fossil fuels by devel-
oping countries such as members of the BRICS (Brazil, Russia, India, China and South
Africa) raises questions for climate action especially on GHG reduction. The global rate
of GHG emissions shows that significant GHG reduction was recorded during the global
events such as world wars and a year after the 2008 financial downturn (Ritchie & Roser,
2020). Otherwise, the GHG emissions are on a variable annual rise of 2-3% in the more
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Fig.5 Greenhouse gas emissions from selected major emitting countries for 2009 and 2019. Source: Modi-
fied from Tiseo (2021) published in Statista. GHG = greenhouse gas

recent decades but 0.5-2% in the past few years. In 2020 (25 years after COP 1), the global
average temperature was 1.2 °C above the pre-industrial baseline, which was a departure
from a target of 1.5 °C below the pre-industrial baseline (IPCC, 2021).

In some cases misunderstanding on the level of climate change may pose threat to cli-
mate response and negotiations. For example, at COP 14 (2008), there was a disagreement
between the scientists on the levels of climate change. About 650 scientists disputed the
findings of UN scientists on the degree of climate change and impacts, arguing the situ-
ation was exaggerated (Ceglarz et al., 2018; UNFCCC, 2020). Arguments of this nature
would leave a mark that there is no common understanding on the extent of climate change
and its effects. This may have a bearing on the level of decisions to be made and some
questions may be raised; do we have a worrying situation that deserves urgent attention?
Or we can still wait? However, such disagreements are acknowledged and must be resolved
with ‘deliberative democracy’, i.e. attain a globally acceptable consensus (Li, 2017),
although they still pose huge challenges to command a consensus on climate change action
(Oreskes, 2004; Cook et al., 2013; IPCC, 2014).

3.2.3 More COPs, high deforestation

Overall, forest loss and tree cover registered an average annual loss of 3.4 million ha
and 20.8 million ha from 2001 to 2020, respectively (Fig. 6). Of the top ten countries
highly affected by tree cover loss, Australia, the DRC and Russia registered significant
loss within the period (Fig. 7). In 2020 alone, 12.2 million ha of tropical forests were
lost of which 4.2 million ha were from humid primary forest which is essential for car-
bon storage (Weisse & Goldman, 2021). This represented 2.64 Gt of CO, emissions, an
equivalent of emissions from 570 million cars per year (Minnemeyer et al., 2017). From
2015 to 2020, the global annual deforestation rate was at 10 million ha, and 80 million
ha of primary forests have been lost since 1990 (FAO, 2020). The 2015-2020 loss was
considered an improvement if compared with the 12 million ha lost from 2010 to 2015
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(FAOQO, 2020). The deforestation from 2010 to 2014 contributed to the release of 2.6 bil-
lion tons of CO, per year, representing 6.5% of all the global CO, emissions (Ritchie
& Roser, 2021). In 2012 (end of the first commitment period of the Kyoto Protocol),
all GHG emissions reached 40.2 billion tons. With the current forest loss especially in
Africa (3.9 million ha) and South America (2.6 million ha) from 2010 to 2020 (FAO,
2020), the concentration of GHG in the atmosphere may be expected to continue. For
example in 2019, the concentration of CO, in the atmosphere reached the highest peak
in 2 million years and those of nitrous oxide and methane were higher than any other
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time in 800,000 years (IPCC, 2021). This is supported by the analysis by Mountford
and Bergen (2020) that 2019 and 2020 were the hottest and warmest years, respectively.
These phenomena provide the awakening that the focus on climate action should bal-
ance the need to replace GHG sinks as efforts to switch to clean technologies are pur-
sued. The quicker we advance on vegetation recovery the better as most approaches
already have scientific evidence and have wide spatial and temporal applicability. The
increases in deforestations happened despite COP 13 (2007), COP 14 (2008), COP 15
(2009) and COP 26 resolving to end deforestation in developing countries (UNFCCC,
2021a). African countries with primary rainforests experienced massive loss in the past
decade (Figs. 8 and 9), which is a sharp contrast to a special emphasis made at COP
13 to reduce deforestation in tropical rainforest regions (UNFCCC 2008b). The most
affected countries on forest loss are the Democratic Republic of the Congo, Brazil,
Indonesia, Tanzania, Angola, Paraguay, Cambodia, Myanmar, Mozambique and Bolivia
(FAO, 2020). Except for Brazil and Indonesia, the rest are low GHG emitters (CAIT,
2020). A question may arise: why is deforestation on the rise? There could be no direct
answer but it could be assumed that climate mitigation and adaptation options may not
have provided adequate alternatives to the problem (Doggart & Meshack, 2017). Glob-
ally, 1.6 billion people rely on forests and 13 million are in formal while 45-50 million
in informal employment (Arce, 2019). At Africa level, by 2007, unsustainable charcoal
business was valued at USDS billion with 7 million people engaged in the business for
livelihoods (African Development Bank, 2018). The business was projected to reach
USD12 billion with 12 million people in practice by 2030. This projection should help
policy makers and the Parties on decision making for the future sustainability of trees
and forest.

There is need to finance programmes that reduce deforestation as mitigation meas-
ures. For example, thirteen years ago, Kindermann et al. (2008) estimated that a reduc-
tion of 10% in deforestation globally, (from 2005 to 2030) would help avoid the emis-
sion of 0.3-0.6 Gt of CO, (1 Gt=1x10’ g) per year. To achieve this, an investment
of about USD0.4-USD1.7 billion per year was required. A 50% reduction in defor-
estation would save 1.5-2.7 Gt CO, per year with an annual financial requirement of
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Fig. 8 Primary forest loss from 2001 to 2020 in the Democratic Republic of Congo (a) and West Africa (b).
2021 Source: author computation based on the data from FAO (2020), World Resources Institute (2021b),
Butler (2019)
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Fig.9 Countries with the highest loss of primary forest in 2019, Source: Modified from FAO (2020) and
Weisse and Goldman (2021). DRC the Democratic Republic of the Congo

USD17.2-USD28.0 billion. It can be expected that the current estimates may be higher
but this provides a guide for policy direction on the need to meet immediate demands of
climate change mitigation and adaptation.

3.2.4 The unrealised financial dream

Although at COP 15 (2009), the Parties agreed to contribute USD100 billion annually
as climate aid, and confirmed in the Paris Agreement (2015), this target has never been
reached (UNFCCC, 2021a). However, general climate aid has slowly increased from
USD700 million in 2000, to USD19 billion in 2010, to USDS52 billion in 2016 (OECD,
2019). At COP 25, the conference noted that only Australia, Belgium, Norway, Ger-
many, Switzerland and the Philippines had contributed money to the Standing Commit-
tee on Finance (SCF). The financial contribution by developed countries towards climate
change action has in some cases been debatable. For example, at COP 22, developed coun-
tries reported that they had provided about USD41 billion per year to developing coun-
tries but Oxfam in its report ‘The Climate Finance Shadow Report 2016’ stated that the
actual finances for climate change actions ranged from USD11-USD21 billion (Oxfam,
2016). Of the USD11-USD21 billion range, only USD4-USD8 billion went to developing
countries to tackle climate change impacts, an amount too little for the required climate
change adaptation or mitigation actions. Oxfam also argued that only USD8.7 billion of the
total finances for climate issues went to the LDCs (48 poorest countries in the world) that
greatly lack the capacity to tackle the impacts of climate change yet are very vulnerable. In
2010, the World Bank estimated that USD70-USD100 billion per year would be required
to adapt to climate change between 2010 and 2050 based on the 2005 prices (World Bank,
2010). It further reported that 80% of this amount should be invested in towns and cities
to facilitate the achievement of a 2 °C temperature drop. Recently, UNEP projected that
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adaptation costs only would require USD140-USD300 billion by 2030 and USD280-500
billion annually by 2050 (UNEP, 2016).

The design and development of zero emission technologies for energy generation and
other processes still require huge investment in many developing and middle-income coun-
tries (Gillingham, 2019; Yang, 2013). More support would be needed. The options are
proving to be gradual choices as developed countries fail to make an immediate switch.
So far many developed countries peg 2050 as the time, significant switch to zero emission
technologies may be fully adopted (European Environmental Agency, 2021a).

4 Other angles that may hinder progress in the implementation
of climate actions

Global economic decision makers such as the G8 and G20 countries, International Mon-
etary Fund (IMF), World Trade Organisation (WTO), the World Bank and the United
Nations Conference on Trade and Development play crucial roles in shaping the imple-
mentation of climate actions in developing countries (https://www.ecnmy.org/learn/your-
world/international-organizations/). For example, the outcomes of the 33rd G8 summit
(support developing countries with benefits from ‘auction of emission rights’ increase aid)
seem promising but their implementation may not be as straight forward as they appear.
Arguably, developed countries inflict financial ‘pain’ on low-income countries’ economies
through the Structural Adjustment Programmes (SAPs) championed by IMF and the World
Bank, limiting poor countries the freedom to develop country-specific policies (Heidhues
& Obare, 2011). SAPs were economic policies advanced by IMF and the World Bank in
developing countries to ‘stimulate the economy to achieve sustained economic growth
and development’ (IMF, 2001). Arguably, SAPs did not consider the institutional weak-
nesses and social dimensions of development applicable in developing countries (Heidhues
& Obare, 2011). The claim by developed countries to support developing countries with
increased aid may not be wholly beneficial as aid comes with conditions such as privatisa-
tion, market liberalisation, forex de-regulation, higher interest rates, economy de-regulation
(avoid subsidies, price control etc.), reduced expenditure on social services which crip-
ple the economies of developing countries (Heidhues & Obare, 2011; Rono, 2002). Not
surprising, therefore, that one of the agreements of the 33rd G8 summit was to attach aid
to a set of conditions (democracy, human rights, peace, gender equality and freedoms).
Most of the low-income countries make losses on international trade as they pay more on
licences to developed countries (Love et al., 2009). Low-income countries are trapped in
debts despite declarations made at such meetings. No wonder inequalities between nations
are higher than those within nations (UNDP, 2015).

Effective climate actions should address actual needs of the local communities. This
entails effective use of the climate-related aid provided by the developed countries. The
success of climate-related projects remains questionable (Arndt & Tarp, 2017; McCa-
rthy et al., 2012). Climate project activities implemented by governments face higher
delays (21%) than those (9%) implemented by the private sector (Green Climate Fund,
2020). Moreover, quality implementation of climate-related projects is also a challenge.
Sixteen years ago, the World Bank (2005) observed that only 26% of climate-related pro-
jects were recorded to be satisfactory compared to 80% of the projects in the other sec-
tors. This calls for a common understanding on the meaning of ‘climate aid effectiveness’
between donors and the recipient countries because climate aid allocation is influenced by
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the ‘recipient-country characteristics’ (Bagchi et al., 2016; Betzold & Weiler, 2017; Weiler
et al., 2018). Other studies in climate finance distribution show that the finances are not
distributed according to the need of the country’s vulnerability status and that adapta-
tion finances do not solve climate-related challenges (Barrett, 2014; Kono and Montinola,
2019). However, if funds were properly channelled to solve the relevant challenges at local
community level, people would be able to change their behaviour to reduce the risks of cli-
mate change and secure climate justice (Barrett, 2014). Climate justice is ‘an understand-
ing of climate crisis through a human rights lens which places the communities and people
most vulnerable to climate impacts as the main focus’ (Barrett, 2013). Since the mani-
festation of extreme effects, climate change has exacerbated social discomfort among the
societies for either immediate or future needs (IPCCC, 2007; WPF, 2020; IPCCC, 2021).
For example, about 95 million people face food insecurity (acute) and 20 million people
are displaced annually due to climate-related disasters (UNHCR 2020). At least 200 mil-
lion people will migrate in search of better environments by 2050. A total of 132 million
people have been squeezed into extreme poverty as a result of climate change (World Bank,
2021b).

For meaningful response from the general global community, the declaration at COP
20 that climate change be integrated in all developmental initiatives including education
(Table 1 above), needs appropriate implementation modalities. It is imperative for coun-
tries to ensure that their decisions on climate actions positively respond to social equity
at national level. Climate change has potential to breed conflicts especially in agriculture
dependent (fertile) areas, politically marginalised communities and in underdeveloped
regions (Bagozzi et al., 2017; Koubi, 2019). Social unrests in many countries have been
caused by inability of governments to deliver in accountability, good governance, corrup-
tion, food security and disaster-related causes (Bellemare, 2019; O’driscoll et al., 2020).
Avoiding these will prevent social unrest like those of Chile in 2019 which erupted after a
policy direction to raise fare for a subway (Gonzalez & Morén, 2020).

5 Conclusions and recommendations
5.1 Role of the COPs and some achievements

Conference of the Parties provide a global platform for unified global action to combat cli-
mate change. It is the avenue for collective effort as agreed at COP 1 (IISD, 1995). Signifi-
cant achievements include the formulation of agreements (Post-Kyoto Conferences and the
Paris Agreement) which aim at reducing global warming to below 2 °C through a reduc-
tion in GHG emission, technological changes and the provision of GHG sinks (UNFCCC,
2015¢; UNFCCC, 2021a). The conferences have resulted in the mobilisation of funds to
implement adaptation and mitigation projects especially in developing countries. They
have made progress in the establishment/revamping of funding agencies (GEF, GCF, AF),
reporting on MA, and formulation of action plans for INDCs. Over 5,000 projects were
implemented in developing countries through climate finance. Presentations on MA at
COP 25 by the ten developed countries (Austria, Bulgaria, Belgium, Greece, Cyprus, Lux-
embourg, Kazakhstan, Portugal, New Zealand and Switzerland) and COP 26 (Croatia, Ice-
land, Kazakhstan, Liechtenstein, Luxembourg, Monaco, Poland, Romania, Slovenia, and
the UK) were a source of hope on climate action transparency (UNFCCC, 2021c). MA is
a transparent oriented process whereby developed Parties are critically assessed by fellow
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Parties on the progress made on emission reduction and the performance of their economy
(UNFCCC 2015a). The process was initially meant to assess the countries based on emis-
sion reduction targets by 2020. These countries lived up to their promises made at COP
14 (2008) on reducing GHG emissions by 20% by 2020. By 2018, 28 EU Party countries
recorded a 2% GHG reduction representing a 23% reduction from the 1990 emission levels
(European Environmental Agency, 2021b). This was higher than the initial target of 20%
reduction by 2020. Although considered a major emitter, the US managed to reduce the
GHG emission by 11% from 2007 to 2013 (Feng et al., 2015). This was due to a decrease
in production structure and a switch from the use of coal to natural gas in the production of
electricity. However, the economic recession of 2008 also contributed to the decrease.

5.2 Reduce the GHG emissions

A regression analysis showed that GHG emissions increased within the period of COP
meetings. At COP 26, it was noted that the increasing GHG emissions have increased the
warming by 1.1 °C within the unexpected short period despite the efforts to reduce the
emissions (UNFCCC, 2021a). Any additional warming will have serious effects on nature
and people (IPCC, 2021). This thwarts the ambition to attain a 2 °C but preferably 1.5 °C
reduction in warming in order to minimise the negative impacts of climate change. To
achieve the required target, there is need for immediate, deep and rapid sustainable reduc-
tions in GHG emissions by developed countries (UNFCCC, 2021a). One notable target
is the need to reduce CO, by 45% by 2030 and all non-CO, emissions such as methane
(UNFCCC, 2021a). There is need to phase out coal-based power sources and replace with
renewable energy options. High emitting countries should strengthen the energy-climate
policies to drive further decarbonisation of the energy system (Feng et al., 2015).

Further, the setting of carbon neutral targets in some countries should be supported with
relevant policies. Major carbon neutral targets have been conspicuous in the transport and
power sectors (Fischedick et al., 2014). The IAEA (2011) projected that by 2030, zero car-
bon solutions will reach competitive levels to replace the current carbon-emission options.
It estimated a shift in industrial energy use from 42 to 30% on coal/oil and an increase
from 20 to 24% in the use of gas from 2008 to 2035, respectively. This is expected to lower
the emissions. However, it is argued here that if the global GHG emissions increased and
remained high between 1995 and 2021 (throughout the COP period), it may be unlikely to
attain a global reduction by 2030 considering the remaining years and the pace at which
the Parties implement the COP resolutions. Negotiators at COPs, Parties and non-Parties
should be reminded that failure to make significant reduction in GHG emissions by 2030
will mean increased costs to make a significant reduction beyond the year (IPCC, 2014;
UNEP 2016).

5.3 Reduce deforestation

Within the COP meetings, there has been an increase in deforestation at global level. There
is need to invest in options which will reduce deforestation to increase the CO, sinks.
Increased forest and vegetation cover and reduced deforestation are the long-term goals
of climate change mitigation (IPCC, 2014; UNFCCC, 2021a). A net increase in deforesta-
tion since the COP negotiations started, signals a need to reflect on the effectiveness of
the agreements at COPs. There is need to formulate policies that lead to either sustainable

@ Springer



Fiddling at the conference of the parties? Peeping into the highs...

forestry or reduce the reliance on forests by rural communities especially in developing
countries (Doggart & Meshack, 2017).

5.4 Widen the finance sources

The limited financial resources thwart efforts for adaptation and dealing with the nega-
tive effects of climate change in developing countries (UNFCCC, 2021a). There is need
to improve the ways of mobilising financial resources by including the private sector
whose contributions have remained low as reported by Tall et al. (2021). For example, of
the USD23 billion and USD30 billion climate adaptation investments in 2015-2016 and
2017-2018, respectively, only 1.6% was contributed by the private sector. The reliance
on developed countries to provide finances has proved ineffective. The increasing effects
of climate change may strain the local budgets for developed countries and the countries
may be forced to withdraw aid to developing countries (Wade & Jennings, 2010). With the
limited financial resources in developing countries, the prolonged frequency of disasters
will increase the time of recovery and the economies will remain in constant reconstruc-
tion (Hallegatte et al., 2010). However, financial recipient countries should provide annual
progress achievements for the climate-related projects under implementation. Developing
countries should scale up proposal submission to the funding agencies (AF, GCF, GEF
etc.) if more climate activities were to be implemented. As of 1 September 2021, only
two projects on Enhanced Direct Access from Belize and Rwanda and six on Innovation
Projects from Belize, Bhutan, Vietnam, Somalia, Uganda and a regional one were under
review by the AF (Adaptation Fund online).

5.5 Improve collaboration

One important agreement at all the COPs is collaboration (UNFCCC, 2021a). Parties
are called to collaborate at various levels to achieve innovations that will enhance cli-
mate action. The collaboration could be through joint implementation of climate actions
(COP 1 resolution), or financing initiatives on technology advancement, capacity build-
ing as suggested at COP 22 through the Marrakech Partnership for Global Climate Action
(UNFCCQC, 2016f). For inclusivity and responsibility sharing, all actors (Parties, non-Party
states, civil society organisations, local communities, indigenous people, youth and chil-
dren) should be involved. Using a Swedish climate dialogue process, Ingold and Fischer
(2013), theorised that stakeholders/actors who share beliefs show higher collaboration than
those with different beliefs in climate mitigation actions. They concluded that to achieve
climate mitigation, there is need to focus more on shared beliefs among the actors/stake-
holders over a long time. Possibly, this theory should be tried at COP negotiations to gauge
the beliefs between developed and developing countries. Some COP meetings have been
marked with conspicuous divisions between these two sides. For example, at COP 13,
developed countries refused a request from developing countries to change some rules of
the WTO as they (rules) were deemed unsuitable for profitable trade by developing coun-
tries (Love et al., 2009). Another divide was at COP 15, when G77 countries suspended
discussions with developed countries alleging non-committed approach by the later (ISSD,
2020). To achieve the shared goals on climate change, all countries should be committed to
contribute to achieve the set goals. A collective failure to achieve the GHG emission provi-
sions will have a corresponding collective failure to attain the Sustainable Development
Goals 1, 2, 13, 14 and 15. Based on the synthesis, developed countries (G20) hold the key
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to achieving the GHG reduction as they contribute over 70% of the emissions. Negotiators
at the future COPs should focus on key issues as the climate debate is compounded with
social unrest in many countries (Bagozzi et al., 2017; O’driscoll et al., 2020). Arguably,
there is also a need to restructure the COP purpose to a more focused and learning plat-
form; a shift from the current set up where COP is viewed as an international multilateral
governance and negotiation platform (Wamsler et al., 2020). The current set-up does not
provide opportunity for research and development spaces, learning or experimental labora-
tories, action alliances and prototyping which could ensure inclusivity in decision making
resulting into compliance (Kuyer et al., 2018; Wamsler et al., 2020).
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