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Abstract Buildings constitute one of the main
GHG emitting sectors, and energy efficiency is a key
lever to reduce emissions in the sector. Global climate
policy has so far mostly focused on economy-wide
emissions. However, emission reduction actions are
ultimately sectoral, and opportunities and barriers to
achieving emission reductions vary strongly among
sectors. This article therefore seeks to analyse to what
extent more targeted global governance may help to
leverage mitigation enablers and overcome barriers to
energy efficiency in buildings. To this end, the arti-
cle first synthesises existing literature on mitigation
enablers and barriers as well as existing literature on
how global governance may help address these barri-
ers (“‘governance potential”). On this basis, the arti-
cle analyses to what extent this governance potential
has already been activated by existing activities of
international institutions. Finally, the article discusses
how identified governance gaps could be closed. The
analysis finds that despite the local characteristics of
the sector, global governance has a number of levers
at its disposal that could be used to promote emission
reductions via energy efficiency. In practice, however,
lacking attention to energy efficiency in buildings at
national level is mirrored at the international level.
Recently, though, a number of coalitions demanding
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stronger action have emerged. Such frontrunners
could work through like-minded coalitions and at the
same time try to improve conditions for cooperation
in the climate regime and other existing institutions.

Keywords Global climate governance - Climate
change mitigation - Energy efficiency - Buildings

Introduction

The Paris Agreement (PA) in Article 2.1(a) estab-
lished the objective to stabilise global temperature
increase “well below” 2 °C and to make “best efforts”
to stay below 1.5 °C. However, the window to achieve
these objectives is closing rapidly. Buildings are a
key action area in this context. As of 2019, global
GHG emissions from buildings amounted to 12 Gt
CO2-eq, 21% of total global emissions. Final energy
demand from buildings accounted for 31% of global
final energy demand (128 EJ) and electricity demand
from buildings for around 18% of global electricity
demand (43 EJ) (Pathak et al., 2022).

Energy efficiency is a fundamental lever for decar-
bonisation of the sector. This includes, first, to enhance
energy performance of buildings to minimise heating
and cooling demand as much as possible, and second,
to shift from fossil-fuel-based and often low efficient
to renewable energy based and (super) efficient heat-
ing, cooling and cooking. So far, however, energy
demand in buildings has continually increased, driven
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by building floor growth in combination with improved
energy access and living standards (Cabeza et al.,
2022; IEA, 2023). A rapid turnaround is therefore
needed to get onto a Paris-compatible pathway.

This article seeks to analyse how global climate
governance can contribute to achieving such a rapid
turnaround. Global climate governance in the context
of the United Nations Framework Convention on Cli-
mate Change (UNFCCC) has traditionally to a large
extent focused on elaborating adequate economy-
wide emission targets. Even the Paris Agreement,
where parties’ mitigation contributions are nationally
determined, in Art. 4.4, encourages all countries to
move to economy-wide targets over time. However,
economies consist of sectoral systems, each supply-
ing distinct goods and services, such as shelter and
thermal comfort in the case of buildings, or mobility,
energy, food provision and others. Opportunities and
barriers for reducing emissions differ strongly from
sector to sector. Taking these differences into account
would allow global climate governance to address
each sector in the way it can be most effective (Ghosh
et al., 2022; Oberthiir et al., 2021; Victor et al., 2019).

Especially around the Conference of the Parties
(COP) to the UNFCCC in Copenhagen in 2009, there
was already some discussion about the potential of
sectoral approaches for global climate governance
(see e.g. Barrett, 2010; Meckling & Chung, 2009;
Sawa, 2010; Schmidt et al., 2008). This article goes
beyond this literature in several ways. First, much of
this literature focused on the industrial sector, with
little consideration of other sectors. Second, much of
this literature focused either on negotiating sectoral
emissions targets with emerging economies or organ-
ising international technological cooperation and
technology transfer along sectoral lines. An exception
is Gupta and Ivanova (2009) who discuss the poten-
tial of global energy efficiency governance in connec-
tion with climate governance.

Third, the perspective on what actually the prob-
lem is and how it can be resolved has broadened
over the last decade. Historically, as can be traced
through the assessment reports by the Intergovern-
mental Panel on Climate Change (IPCC), discus-
sions about international climate policy were to a
large extent based on seeing climate change mitiga-
tion as a collective action problem where countries
have an incentive to “free ride” on the efforts of oth-
ers, as most climate-related benefits of mitigation
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actions accrue globally rather than within the bor-
ders of those taking action. This perspective focuses
on levels of GHG emissions and the enforcement
capacity of international agreements to deal with
free riding. Up to the fifth IPCC assessment report
in 2014, the discussion of international coopera-
tion therein (Stavins et al., 2014) focused on this
perspective. Since then, a different perspective has
developed that sees climate change mitigation as a
transformation problem, where emission levels are
the end result of a large number of transformative
processes. This perspective focuses on analysing the
progress in individual transformations and on how
international cooperation can stimulate them (Patt
et al., 2022). In addition, the knowledge of co-ben-
efits of climate change mitigation for those taking
action has significantly increased. Buildings energy
efficiency in particular will bring significant savings
on energy costs and other co-benefits (Thema et al.,
2019).

This article therefore takes a broader look at possi-
ble means of global governance that go beyond emis-
sion targets and technological cooperation, as out-
lined in the next section. In addition, it takes a broad
approach to international institutions. In recent years,
a plethora of new inter- and transnational governance
initiatives have emerged to complement the climate
regime under the UNFCCC as part of a “polycentric”
global climate governance (Jordan et al., 2018). This
article will map the international institutions that seek
to promote energy efficiency efforts in the buildings
sector and analyse the extent to which this govern-
ance complex has harnessed the potential of global
governance to advance efficient buildings.

To this end, this article proceeds in four steps.
First, it identifies key challenges and barriers that
impede energy efficiency in buildings. Second, it
analyses how international institutions could in the-
ory, assist with overcoming these barriers and mobi-
lising opportunities (“governance potential”: the
“Potential of global governance to address barriers
and potentials” section). Third, the “Current status
of global governance and international cooperation
for efficiency in buildings” section assesses to what
extent existing intergovernmental and transnational
institutions relevant for energy efficiency in buildings
have delivered on the identified governance potential
in practice. On this basis, the “Discussion: factors
impeding and promoting governance and options for
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enhancement” section discusses how global govern-
ance could be enhanced.

Methods and material
Conceptual framework
Functions of global governance

The buildings sector may be the least amenable to
international cooperation, given its mostly localised
supply chains, lack of exposure to international trade
and highly differentiated needs in relation to geogra-
phy and climate (Victor et al., 2019). One may also
more generally question the need for or potential of
global governance on energy-related issues. Coun-
tries have historically been highly reluctant to coor-
dinate internationally on energy policy because they
see energy security as central to national security and
economic development, and especially energy export-
ing and importing countries have widely diverging
interests and compete over resources (S. Karlsson-
Vinkhuyzen, 2015; Leal-Arcas & Filis, 2013; 1. A.
Reda, 2023; Sovacool & Florini, 2012). Also, accord-
ing to the subsidiarity principle, higher levels of gov-
ernance should only take action on an issue if lower
levels cannot address the issue as effectively or effi-
ciently as higher levels (Follesdal, 1998).

However, this is exactly the case not only with
combating climate change, but also with moving
towards a more sustainable energy system more gen-
erally. Implementation of both the Paris Agreement
and Agenda 2030 is widely off track (Pathak et al.,
2022; United Nations, 2023). Many countries lack
capacity or are impeded by other barriers from imple-
menting stringent climate and energy policy (Flo-
rini & Sovacool, 2009; Pathak et al., 2022). Strong
and coherent governance at all levels, including the
global level, is therefore required to achieve a transi-
tion to sustainable energy supply and use patterns (S.
I. Karlsson-Vinkhuyzen et al., 2012; Sovacool & Flo-
rini, 2012). And, as will be discussed in the follow-
ing, despite the highly local nature of the buildings
sector, global governance does have various levers at
its disposal which could be used to promote energy
efficiency in buildings. Gupta and Ivanova (2009)
note that global efficiency governance can address at
least four challenges simultaneously: energy security,

energy and development, energy and environment
and energy poverty. Enhancing global governance to
promote efficient buildings is therefore both neces-
sary to address the problem and has the potential to
be effective.

Synthesising previous literature on the functions
and effects of international governance (e.g. Bulkeley
et al., 2014; De Burca et al., 2014; Loorbach, 2010;
Simmons & Martin, 2002; Stokke, 2012; Young,
1999), Oberthiir et al. (2021) derive five functions of
global governance that international institutions can
activate to address specific problems, such as climate
change. In previous work, this approach was already
applied to global climate governance in five sectors,
namely electricity (Hermwille, 2021), energy-inten-
sive industries (Oberthiir et al., 2021), land trans-
port (Obergassel et al., 2021), international transport
(Rayner, 2021b) and fossil fuel supply reduction
(Rayner, 2021a), and also to the performance of the
UN climate regime as a whole (Kinley et al., 2021).

The five functions are the following:

e Guidance and signal: international institutions can
signal the determination of members to pursue a
particular course, such as promoting efficiency and
GHG reductions. These signals derive from the
principles and goals that underpin international
institutions and can provide direction beyond the
institution in question by giving businesses, inves-
tors and other actors an indication of what policy
paths countries are likely to take.

e Rules and standards: International institutions can-
not only provide desired direction, but also require
their members to take certain actions to achieve
mutually agreed-upon goals.

e Transparency and accountability: international
institutions can increase the transparency of
actions taken by their members by collecting
and analysing relevant data and identifying and
addressing problems in the implementation of
agreed rules/standards.

e Means of implementation: International institu-
tions can organise capacity building, technology
transfer and funding among members, including
coordination efforts to effectively allocate and
pool resources and clarify who should contribute
how much.

o Knowledge and learning: International institutions
can create knowledge and platforms for individual
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and social learning. The goal is to create and dis-
seminate scientific, economic, technical and pol-
icy-related knowledge about understanding and/or
possible solutions to the problem at hand.

This article will employ these governance func-
tions to analyse the following:

e First, how international institutions may in theory
promote phase-out of inefficient and high-emis-
sion solutions and development and uptake of
more efficient and low-emission solutions in the
buildings sector.

e Second, to what extent this theoretical potential
has so far been applied in practice.

e Third, how gaps could be closed, see also the fol-
lowing section.

In terms of the scope of institutions analysed, we
follow Oberthiir et al. (2021) in using the term “global
governance” in a broad sense, including transbound-
ary cooperation of various actors, which may include
state and/or non-state actors and take place at varying
geographical levels, from the regional to the global.
“Global” is therefore not meant in the sense of requir-
ing universal membership of an institution by (nearly)
all countries. Relevant institutions may also consist
of smaller subsets of countries or may even be com-
posed solely of non-state and sub-national actors.

Options to enhance global governance

In the final step, the article discusses institutional
options for closing the governance gaps identified
in the previous steps. This analysis follows (Otto &
Oberthiir, 2022) who synthesised existing literature
on the creation and development of international
institutions and on this basis proposed four criteria for
assessing institutional options:

e Membership refers to whether an institution
includes a “critical mass” of actors as members
that are needed to fill the governance gaps identi-
fied.

o Institutional strength and capacity refer to whether
an institution has the competence, capacity and
expertise to address the identified governance
gaps. The latest IPCC assessment report discusses
institutional strength in terms of regulative quality,
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mechanisms to enhance transparency and account-
ability and administrative capacity (Patt et al.,
2022). In other words, institutional strength there-
fore refers to whether an institution has the capac-
ity to activate the governance functions introduced
in the previous section.

e Legitimacy refers to the authority of an institution
as perceived by other actors, both in terms of pro-
cess (input legitimacy) and outcome (output legiti-
macy). This criterion is closely related to issues of
membership and distribution of resources, espe-
cially in a North—South context.

e Finally, political feasibility refers to whether
there is a realistic political opportunity for institu-
tional reform or the creation of a new institution.
Regarding existing institutions, this includes com-
patibility with the institution’s established goals
and the prospects for agreement among its mem-
bers. Regarding the potential for a new institution,
this includes linkages to existing institutions and
venues as potential starting points.

Evidence base

This study applied a mix of qualitative data collec-
tion methods. In the first step, we synthesised existing
literature on the main barriers to increasing energy
efficiency in the buildings sector. The aim of this
synthesis is not to provide a comprehensive literature
review, but to provide the basis for the subsequent
steps of the analysis. The section therefore takes the
most recent IPCC assessment report as key starting
point, in particular the chapter on buildings (Cabeza
et al., 2022), complemented by additional literature.

In the second step, we synthesised existing knowl-
edge on how global governance might theoretically
help to overcome the barriers identified in the first
step. Again, the goal is not to provide a comprehen-
sive review of the existing literature, but to lay a foun-
dation for the empirical core of this article, the analy-
sis of the currently existing governance complex. The
mapping of options for global governance and inter-
national cooperation therefore began with a synthesis
of the existing literature on global climate governance
and buildings in the recent IPCC assessment report
(Cabeza et al., 2022; Patt et al., 2022), complemented
by additional literature and interviews.



Energy Efficiency (2023) 16:100

Page 50f32 100

In the third step, to analyse whether and to what
extent the governance potentials identified in the pre-
vious section has so far been activated/exploited in
practice, we developed a database of institutions that
are relevant for energy efficiency in buildings. Follow-
ing the approach laid out by Oberthiir et al. (2021), to
account for the strong rise of international initiatives
by sub-national and non-state actors, we adopted a
broad definition of international institutions. This def-
inition includes not only formal international organi-
sations, such as the various UN organisations, and
international regimes, such as the UN climate regime,
both of which are based on formal agreements among
national governments. It also includes less formal
transnational arrangements which include fully pri-
vate arrangements as well as hybrid forms including
both states and non-state actors.

We included institutions featuring in particular the
following characteristics. Institutions

e must aim to realise a common purpose,
be lasting,

e contribute to at least one of the five governance
functions, and

e must have procedural rules for making and imple-
menting decisions, including on substantive rules.

These criteria aim to delineate international gov-
ernance institutions from international coalitions and
lobby groups as well as ad hoc fora, platforms, pro-
jects, programmes and networks.

Applying these criteria, we first identified an ini-
tial list of potentially relevant institutions by review-
ing the Global Climate Action Portal maintained by
the UNFCCC Secretariat (UN Climate Change, 2023)
and the “Future of Climate Cooperation” database
maintained by the University of Oxford (Future of
Climate Cooperation Website, 2023). The resulting
list of institutions was subsequently complemented
with further institutions identified through literature
review. To identify which institutions meet the inclu-
sion criteria, we reviewed their governance state-
ments. If such statements were not available from the
existing databases, we retrieved them from the insti-
tutions’ own websites.

To verify and further expand on the results of the
previous steps, we conducted a series of expert inter-
views. Interview partners were identified by snowball
sampling. An initial list of potential participants was

created by the authors based on their pre-existing con-
tacts. During the interviews, interview partners were
inter alia asked whether they would recommend fur-
ther experts to be involved. The authors aimed to gain
different perspectives, including participants from
academia, governments, businesses, civil society and
international organisations. In total, 20 individuals
were contacted by email and 11 of them ultimately
agreed to be interviewed. Details on the institutional
affiliations of the interview partners are documented
in Annex 1.

The interviews were semi-structured, following
a set of pre-defined questions but with the flexibility
to pursue emerging lines of enquiry. The interview
questions were informed by the results of the desk
research undertaken as outlined above and are docu-
mented in Annex 1. Interview responses were ana-
lysed qualitatively and structured according to the
main topics of this article: (1) barriers to energy effi-
ciency, (2) potential contributions of global govern-
ance, (3) current status of global governance and (4)
suggestions for improving the current status. All par-
ticipants agreed that their responses could be quoted
by name if the quotations were shown to them in
advance. These quotes are in the following referenced
in the form (name, personal communication, date).

Finally, to further validate the outcomes of the
analysis, interim results were presented and discussed
at on online workshop that took place on 22 Septem-
ber 2022. Workshop participants included some of
the interview partners as well as additional experts
identified during the interviews.

Barriers to energy efficiency in buildings,
governance options and governance gaps

Synthesis of main barriers to energy efficiency in
buildings

While in the last decade, building energy intensity
has decreased, according to the International Energy
Agency (IEA), the decrease of building energy inten-
sity needs to accelerate significantly in the next dec-
ade to be compatible with the objectives of the Paris
Agreement (IEA, 2023). For example, the energy
renovation rate of the building stock is about 1% per
year, compared to the 2.5% by 2030 envisaged in the
IEA Net Zero Emission scenario. In addition, energy
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intensity reduction that resulted from renovation
was less than 15% on average, which is far less than
what is technically and often economically feasible
(40-80% reduction depending on the local climate
and building features) (IEA, 2021a).

Existing work has characterised incumbent build-
ings, construction and energy companies as an insti-
tutionalised force actively perpetuating conservative,
unsustainable building practices (Gibbs & O’Neill,
2015; Lowes et al., 2020a, 2020b; F. Reda et al.,
2021; Smith, 2007). Another fundamental issue is the
high number of relevant actors (constructors, build-
ing product producers, building managers, archi-
tects, engineers, owners, occupants, investors, trades
people, equipment manufacturers, suppliers, lenders,
insurers, codes and standards setters, zoning officials,
realtors and others), many of which have low degrees
of capacity and knowledge about climate-friendly
design options. Effective policies are therefore
needed to align all of these actors towards decarboni-
sation (Cabeza et al., 2022; Hofele & Thomas, 2011).
In addition, there is a broad range of further political
and institutional, economic and financial, informa-
tion and knowledge, technical, social and cultural and
structural barriers. Table 1 summarises major barriers
identified from literature review.

Potential of global governance to address barriers and
potentials

This section synthesises existing literature on how
global governance could help to overcome the barri-
ers summarised in the previous section. As laid out in
the “Methods and material” section, this mapping of
governance options builds on the most recent IPCC
assessment report, additional literature and inter-
views. While global agreement would make the sug-
gested options most effective, they could also be pur-
sued by less comprehensive coalitions of interested
states, non-state and sub-national actors.

Global guidance and signals such as global targets
can provide a reference point for national and local
policy as well as other actors (Dai, 2010; Kinley,
2017; Morseletto et al., 2017; Rayner et al., 2021).
If targets have been adopted internationally, domes-
tic actors have more legitimacy to request that cor-
responding action should be taken (L. Reynolds, per-
sonal communication, 22 August 2023). They could
thereby help overcome the current lack of political
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commitment, lack of clear and ambitious national
policies for energy efficiency as well as correspond-
ing market uncertainty. For example, in 2015, the dis-
trict court in the Hague ruled that the climate policy
of the Netherlands was too weak with reference to
the findings of the IPCC and required the Dutch gov-
ernment to strengthen its emission targets (Saurer &
Purnhagen, 2016). In 2021, Germany’s Constitutional
Court ruled that Germany’s climate law was too weak
and directly referenced the objectives of the Paris
Agreement in its justification (Bundesverfassunger-
icht, 2021).

However, the objectives of the Paris Agreement
apply to global temperatures and emissions. More spe-
cific guidance could arguably be provided by break-
ing the global mitigation objectives down to the indi-
vidual sectors (Obergassel et al., 2022; Rayner et al.,
2021), such as setting targets for energy efficiency (S.
L. Karlsson-Vinkhuyzen et al., 2012). The “Building to
COP coalition” advocates that by 2030, 100% of new
buildings must be net-zero carbon in operation and
embodied carbon must be reduced by at least 40%, and
by 2050, all new and existing assets must be net zero
across the whole life cycle (Building to COP Website,
2022). However, such targets would probably be impos-
sible for many developing countries to meet. Conduct-
based rather than outcome-based targets could be more
realistic, e.g. that a certain percentage of new building
construction should be code-compliant by 2030 (S.
Kumar, personal communication, 1 August 2023).

Governments could also agree on international
rules and standards to help overcome the lack of polit-
ical commitment and ambitious national policies. The
“Building to COP” coalition argues that all countries
should “include full building decarbonisation targets,
concrete policies and measures and related implemen-
tation mechanisms” in their nationally determined
contributions (NDCs) (Building to COP Website,
2022). Many NDCs so far relate only to economy-
wide emissions. A sectoral breakdown of NDCs would
help to connect the NDCs to actual national policy,
policy-makers and implementers (I. Geppert, personal
communication, 25 July 2022; N. Steurer, personal
communication, 3 June 2022). The buildings sector
does so far tend to be forgotten in NDCs (L. Reynolds,
personal communication, 22 August 2023). However,
substantial effort would be required to develop sectoral
breakdowns in a way that is actually relevant (based
on real consumption data, not modelled data) for the
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Table 1 Overview of barriers to rnergy efficiency in buildings

Barriers

Description

Political/institutional

Economic/financial

Technical

Information/knowledge

Social/cultural

e Mismatch between long-term commitment needed given long lifetimes and investment cycles on the one
hand and short-term election cycles on the other (UNEP, 2020)

o Absence of clear policy signals to the market, e.g. ambitious targets, roadmaps and policy instruments
such as building codes and lack of enforcement (Cabeza et al., 2022; Gaur et al., 2021; IEA, 2021a,
2022a; UN Climate Change, 2021)

e Permitting installation of fossil-fuel heating in new buildings and replacement in existing buildings
(Lowes et al., 2022)

o Subsidies for fossil fuels and fossil boilers have significantly delayed the transition towards renewable-
based heating and cooling (IRENA et al., 2020; Vikkelsg & Boye Olesen, 2021)

e Low or area-based energy prices for residential use creating little incentives for saving, e.g. in China (Zhu,
2020), Turkey (Taranto & Saygin, 2018) and Mexico (WRI, 2019)

o Higher upfront costs and longer payback time to invest in building efficiency measures, which is aggra-
vated by split incentives (Cohn & Esram, 2022; Hofele & Thomas, 2011; IRENA et al., 2020; Urge—
Vorsatz et al., 2020)

o Potentially high operational costs for electrification IRENA et al., 2020; Lowes et al., 2022)

e Lack of access to affordable finance by investors (e.g. Climate Action Tracker, 2022) to a large extent due
to lacking technical knowledge among capital providers, perception of high lending and investment risk
due to the lack of track records of lenders, low collateral asset value, long project lifetimes, high perfor-
mance risks, small size of individual building projects and correspondingly high transaction costs (G20
EEFTG, 2017)

o It is costly for suppliers of components and material to transition, which is aggravated by lack of or high
uncertainty about market demand for energy efficiency options (Cohn & Esram, 2022; Cristino et al.,
2021; Hofele & Thomas, 2011; Park et al., 2021)

e Incumbent heating infrastructure associated with significant sunk costs invested by gas utility companies
(Lowes et al., 2022; Nadel, 2019)

o Limited suitability of renewable-based heating and cooling in certain buildings with limited roof space for
solar thermal, historical/heritage buildings with planning limits, etc. IRENA et al., 2020)

o Maturity of specific technologies such as solar cooling (Sheldon et al., 2018);

e Challenges to the power grid system due to the increasing electrification of heating and cooling (Love
et al., 2017; Lowes et al., 2020a, 2020b)

e Lack of professionals specialised in developing building energy efficiency projects (Cristino et al., 2021);
shortage of skilled workers for energy retrofits and heat pumps installation (IEA, 2022a)

o A lack of information and knowledge about building energy efficiency and low carbon heating/cooling
options along the whole value chain (Hofele & Thomas, 2011; IEA, 2020; IRENA et al., 2020; Mata
et al., 2021)

e A lack of reliable data on energy performance and cost savings after the implementation of measures
(Criado-Perez et al., 2020)

o Building occupants’ value and behaviour, e.g. demand for more living space (Bierwirth & Thomas, 2015)

e Ingrained habits, lack of interest in energy savings, lack of time or other priorities (Bagaini et al., 2020;
Blomgpvist et al., 2022)

Structural o Increasing population, rapid urbanisation and building stock growth (IEA, 2021b; Zhou et al., 2018)
respective national situation (M. Braune, personal demand by committing to accelerating efficiency
communication, 4 August 2023; S. Kumar, personal improvements of their own, often substantial,
communication, 1 August 2023). building stock and coordinated procurement of
In addition, governments and other actors could efficient heating and cooling technologies (Vic-
also adopt more specific commitments, such as the tor et al., 2019) as well as coordinate on product
following: efficiency standards and associated test methods
for traded goods (Cabeza et al., 2022; IPEEC
e To address market uncertainty, technical barriers Building Energy Efficiency Taskgroup, 2014; S.
to trade, as well as design and compliance costs I. Karlsson-Vinkhuyzen et al., 2012). Co-ordina-
of manufacturers, governments could help to drive tion on product standards and test methods would
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avoid duplication of effort and allow for interna-
tional interoperability of goods, thereby creating a
larger, shared market and providing greater incen-
tives to invest (S. I. Karlsson-Vinkhuyzen et al.,
2012).

e To address lack of stringency of building energy
codes, rating and certification systems and labels,
governments could harmonise definitions and
measurement methodologies to cover all emis-
sions and apply to actual energy and emission
performance (IPEEC Building Energy Efficiency
Taskgroup, 2014; Victor et al., 2019). However,
performance-based standards are difficult to
operationalise. To support countries with limited
capacity, countries could also coordinate on the
stringency of component efficiency values in pre-
scriptive building codes or on low-carbon, energy-
efficient building design concepts.'

e To address higher upfront costs and longer pay-
back periods of climate-friendly options, govern-
ments could coordinate on emission pricing (e.g.
Keohane et al., 2017; van den Bergh et al., 2020),
removal of fossil fuel subsidies (S. I. Karlsson-
Vinkhuyzen et al., 2012) and/or comprehensive
climate budget reform (Green, 2017; Verbruggen,
2011; Verbruggen & Brauers, 2020).

In terms of transparency and accountability, to help
overcome lacking political commitment and insuf-
ficient policies, governments could agree that coun-
tries need to internationally submit sectorally differ-
entiated reports on national emissions, actions taken
and their impacts. On this basis, international review
could identify implementation shortcomings and sug-
gest remedies, or potentially also impose penalties (A.
Gupta & van Asselt, 2019). In addition to the effects
of government-to-government scrutiny, international
transparency provisions and review processes also
provide non-party actors with information and politi-
cal fora to appeal to public opinion and put pressure
on governments to remedy insufficient policies (Dai,
2010; Hale, 2020). Activities of sub-national and
non-state actors should also include robust transpar-
ency provisions to help ensure implementation.

! The authors thank one of the anonymous reviewers for point-
ing out that performance standards may be beyond the capacity
of many countries to operationalise.
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In terms of means of implementation, provision of
financial, technological and capacity building support
can help overcome a number of barriers. At its most
basic, it can help bolster the political commitment
to tackle building efficiency in poor countries where
otherwise more immediate development needs would
take precedence. Where political commitment already
exists, international support can help overcome lack
of resources and institutional capacity (Seto et al.,
2014; WBCSD, 2010). Specific areas of application
include the following:

e To address lack of resources and institutional
capacity, donors can provide resources for pol-
icy development, planning, implementation,
evaluation and enforcement capacity of national
and local governments in developing countries
(Cabeza et al., 2022; IPEEC Building Energy Effi-
ciency Taskgroup, 2014; WBCSD, 2010).

e To help overcome problems of access to finance,
high upfront costs, long payback periods and
(perceived) investment risks, donors can also pro-
vide financial support to governments and private
investors such as grants, low-interest loans and
loan guarantees (Cabeza et al., 2022).

e To address lack of information and knowledge
and shortage of skilled workers, donors can sup-
port international training, capacity building and
awareness programmes (IPEEC Building Energy
Efficiency Taskgroup, 2014; Oberthiir et al.,
2017).

e To address technological barriers, countries could
coordinate on development and demonstration of,
e.g. high efficiency and more cost-effective build-
ing designs and achievable performance standards,
innovative highly efficient heating and cooling
technologies, inter-seasonal storage, demand-side
response and smart meters and grids (Victor et al.,
2019).

Finally, global governance could help overcome a
number of barriers related to knowledge and learning,
e.g. by developing and sharing consistent metrics to
assess building energy performance, metrics to assess
the multiple benefits of energy efficiency, knowledge
on technological innovations and options for enabling
policy, financing, and market frameworks (IPEEC
Building Energy Efficiency Taskgroup, 2014; S. L.
Karlsson-Vinkhuyzen et al., 2012; Oberthiir et al.,
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Table 2 Synthesis of potential for international cooperation and governance to help overcome barriers

Governance function

Barriers

Potential of international cooperation to address
barriers

Guidance and signal

Rules and standards

Transparency and accountability

Means of implementation

e Lacking political commitment, insufficient
policies and uncertainty about market
demand

e Lacking political commitment, insufficient
policies and uncertainty about market
demand

e Lack of stringency of building energy codes,
rating systems and labels

e Market uncertainty, technical barriers to
trade, design and compliance costs of manu-
facturers

o Higher upfront costs and longer payback
periods of efficient/renewable options

e Lacking political commitment and insuffi-
cient policies

e Lack of resources and institutional capacity
e Lacking access to finance, higher upfront
costs, longer payback periods and (perceived)

e Provide reference point for policy and other
actors by agreeing international targets/road-
maps

o Create pressure by international requirements
to include sectoral targets and policies in NDCs
and long-term climate strategies

e Harmonise efficiency measurement method-
ologies

e Coordinate on product efficiency standards and
associated test methods for traded goods

o Coordinate commitments to improve efficiency
of own building stock and to procure only
highly efficient/renewable heating and cooling
equipment

o Coordinate on emission pricing or comprehen-
sive climate budget reform

e To create pressure, require reporting on
measures taken and their impacts and impose
penalties for non-compliance

e Provide resources for policy development,
planning, implementation, evaluation and
enforcement capacity

investment risks

e Lack of information and knowledge and

shortage of skilled workers
e Technological barriers

Knowledge and learning

e Information and awareness problems

e Provision of grants, low-interest loans and loan
guarantees

o International training, capacity building and
awareness programmes

o Coordinate technology development and
demonstration

e Provide policy and technical knowledge plat-
forms and exchange formats

2017; Victor et al., 2019). Provision of detailed
model regulations (at regional level to account for
regional differences) would be particularly useful to
help strengthen national policies (N. Steurer, personal
communication, 3 June 2022).

Table 2 summarises the above discussion to serve
as reference point for the subsequent analysis of the
current governance landscape.

Current status of global governance and international
cooperation for efficiency in buildings

Overview of institutions

This section summarises the empirical results of our
study to what extent the governance potential identi-
fied in the previous section has so far been mobilised.
As described in the “Methods and material” section,

we surveyed the activities of international institutions
that are active on energy efficiency in buildings based
on existing databases, literature and internet research
and interviews. In total, we identified about 40 insti-
tutions as undertaking relevant activities. Discussing
them one by one would be rather long-winded and
exceed the size limitation of a journal article. The
following subsections therefore present a synthesis
of major findings. More detailed overview tables of
ongoing activities are provided in the annex.

One may debate whether further institutions should
be included, but based on the responses we received
during the interviews and based on a review by two
external experts, we are confident that we captured
the large majority of institutions that are relevant.

There is no formal international agreement dedi-
cated to buildings (Patt et al., 2022). The International
Renewable Energy Agency (IRENA) serves as central
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institution for the renewable energy supply side of
buildings decarbonisation. However, there is no com-
parable international institution for enhancing build-
ing energy performance or overall building decar-
bonisation. Indeed, in some respects, the international
attention for energy efficiency in buildings has rather
decreased instead of increased in recent years, and
much activity is short-term stop-and-go rather than
long-term strategic (B. Lebot, personal communica-
tion, 30 May 2022). The IEA is usually the main ref-
erence on energy efficiency in buildings and beyond.
It provides comprehensive analysis, data, policy rec-
ommendations and solutions to governments and
broader audiences and has worked to promote energy
efficiency as “first fuel”, but it mostly acts as think
tank and its membership is limited (Voita, 2021).

The closest approximation to an international
energy efficiency agency was the International Part-
nership for Energy Efficiency Cooperation (IPEEC),
which was founded at the 2009 G8 summit in
L’Aquila and subsequently came to include 17 of the
G20 countries as members. However, the funding of
IPEEC was always limited and it was ultimately dis-
banded in 2019. IPEEC was intended to be replaced
by a new Energy Efficiency Hub under the IEA. How-
ever, the transition has been difficult. At the time of its
establishment, the Hub had lost India, Italy, Mexico
and South Africa as members (Voita, 2021). Another
example of discontinuation is the Major Economies
Forum on Energy and Climate (MEF) which was
originally established by the US Obama adminis-
tration. Its activities included an action agenda on
improving energy efficiency in buildings through
sharing of best practices and policies (A. Hinge,
personal communication, 8 June 2022; U.S. Depart-
ment of State, 2013). The MEF was also discontin-
ued under the Trump administration. It was revived
under the Biden administration but buildings did not
feature on the agenda of its recent meetings. At the
same time, the most recent MEF meeting pledged to
mobilise US $90 billion in public investments in new
technologies not yet commercially available under the
“Clean Energy Technologies Demonstration Chal-
lenge” (The White House, 2022). So availability
of resources or ambition does not seem to be a con-
straint, but it is focused on other sectors, in particular
novel technologies (B. Lebot, personal communica-
tion, 30 May 2022).
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Nonetheless, while there is no clear fulcrum of
activity, a large number of international organisa-
tions are active in the area, such as the United Nations
Human Settlements Programme (UN Habitat) and UN
Environment, which is hosting the secretariat of the
Global Alliance Buildings and Construction (GABC),
a coalition of 280 members, including 39 countries,
private companies, civil society, intergovernmental
and international organisations (GlobalABC Website,
2023c). The World Bank and other multilateral devel-
opment banks (MDBs) overall have a large portfolio
of programmes relating to buildings. International
standardisation bodies, most notably the International
Organization for Standardization (ISO) the Interna-
tional Electrotechnical Commission (IEC), the inter-
national Code Council (ICC) and ASHRAE have
developed energy efficiency definitions and meas-
urement standards for building energy performance,
building products and equipment.

Furthermore, several city networks are active on
climate change, including in the buildings sector, such
as C40 Cities, the Global Covenant of Mayors for Cli-
mate and Energy and ICLEI—Local Governments for
Sustainability. Among businesses, for example the
World Green Building Council is organising a net-
work of national green building councils to support
decarbonisation. The Efficient Cooling Initiative, the
Cool Coalition and the Clean Cooling Collaborative
aim to bring together governments, intergovernmental
organisations and the private sector to build high-level
political leadership for climate-friendly cooling and
facilitate collaboration among stakeholders. The Net
Zero Asset Managers Initiative, the Net-Zero Asset
Owner Alliance and the Net-Zero Banking Alliance
are UN-convened coalitions of private investors that
have pledged to make their portfolios net-zero.

The UNFCCC has tried to orchestrate activities by
non-state and sub-national actors by creating a regis-
try and establishing the “Marrakech Partnership for
Global Climate Action” (MPGCA). Two “High Level
Climate Champions” coordinate this process. One
outcome is the “Building to COP coalition”, a Joint
initiative of C40, GlobalABC, WGBG and others in
cooperation with the UN High Level Climate Cham-
pions and the COP26 Presidency (Building to COP
Website, 2022).

Finally, the COP26 Presidency coordinated a num-
ber of frontrunner coalitions called “breakthroughs”
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Fig. 1 Overview of the governance landscape. Source: authors

on various sectors. Buildings was not one of these
sectors, but at COP27 in Sharm el-Sheik, a “break-
through” on buildings was launched, led by France
and Morocco, supported by 14 other countries and
13 initiatives and foundations. The GlobalABC Sec-
retariat serves as secretariat of the “buildings break-
through” (GlobalABC Website, 2023b).

Figure 1 illustrates the current governance land-
scape. It illustrates that while there is a high number
of institutions and initiatives, there is no dedicated
centre or fulcrum of activity.

Current governance landscape by governance function

This section discusses to what extent these institu-
tions and their initiatives have so far activated the
governance potential identified in the previous sec-
tion. In order not to lose sight of the forest for the
trees, this section provides a high-level overview.
More detailed lists of the ongoing activities with
detailed references are provided in the annex.

There currently is only limited guidance and sig-
nal to help overcome weak national policies. There
are no internationally agreed global decarbonisation
or building efficiency targets. Increasing numbers of
non-state and sub-national actors are promoting tar-
gets to halve emissions by 2030, have all new build-
ings at net zero carbon by 2030 and achieve full
decarbonisation by 2050, as in the C40 Net Zero Car-
bon Buildings Declaration (C40 Cities, 2022), the Net
Zero Carbon Buildings Commitment organised by the
World Green Building Council (WorldGBC Website,
2022b), or the “Race to Zero” campaign maintained
by the UNFCCC High-Level Champions within the
framework of the Marrakech Partnership (Owen-
Burge, 2021). However, these targets have so far
gained only very limited government support despite
various attempts to organise frontrunner coalitions.
The “Buildings as Critical Climate Solution (BCCS)”
call, the “Zero Carbon Buildings for All Initiative”,
and the “Global Call for Low Carbon, Energy Effi-
cient, and Resilient Buildings” each gained only three
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to six government signatories (GlobalABC, 2022).
The largest such coalition is the “buildings break-
through” launched at COP27 in Sharm el-Sheik with
the vision statement “near-zero emission and resilient
buildings are the new normal by 2030”. However,
this vision statement is less specific than the targets
promoted by non-state actors as listed above. More-
over, while larger than previous intergovernmental
initiatives, the “breakthrough” so far still has only 16
supporting countries and nearly all of them are from
Europe and Africa, so the geographic reach is limited
(GlobalABC Website, 2023b).

Similar to guidance and signal, there currently is
only little firm rule-setting. There are currently no
requirements that NDCs should have a sectoral break-
down. Nor is there intergovernmental coordination
on specific policies and measures such as decarboni-
sation of public buildings or emission pricing, with
one exception: the G20 in 2009 pledged to “phase out
inefficient fossil fuel subsidies”. However, the pledge
contains no definition or what constitutes an “inef-
ficient fossil fuel subsidy” or “subsidies” in general,
nor a clear timeline (G20, 2009). And in practice, G20
fossil fuel subsidies are currently at record levels, at
more than USD 1 trillion in 2022 (Laan et al., 2023).
There has been some movement towards coordinat-
ing building codes and energy efficiency standards
for air conditioners (Park et al., 2021; UNEP, 2021).
For example, UNECE developed Framework Guide-
lines for Energy Efficiency Standards in Buildings
(ECOSOC, 2020), the Caribbean Community devel-
oped a Regional Energy Efficiency Building Code;
the non-state International Code Council developed
an International Energy Conservation Code (IECC)
and an International Green Construction Code (IgCC)
already in 2000 and 2010 respectively and is work-
ing to broaden their uptake (UNEP, 2021). In terms
of coordinating purchasing power, efforts to organise
buyers’ or sellers’ clubs for cooling technology were
not successful (Clean Cooling Collaborative, 2022).

Finally, in terms of non-state and subnational
actors, various institutions such as C40, the World
GBC, the Net Zero Asset Managers Initiative, the
Net-Zero Asset Owner Alliance and the Net-Zero
Banking Alliance collect building decarbonisation
commitments from relevant actors. However, these
are not legally binding and do not cover national gov-
ernments. In addition, the robustness of the financial
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alliances has been questioned. A recent report found
that these initiatives were still financing fossil fuel
expansion on the order of hundreds of billions of
USD annually (McCully, 2023). While not directly
relevant to buildings, this questions their robust-
ness. Another report focusing on the Net Zero Asset
Managers Initiative found that their targets were both
unambitious and gameable (Universal Owner, 2021).

Existing transparency and accountability provi-
sions also show little potential to force state and non-
state actors to enhance action. Parties to the UNFCCC
and to the PA must regularly submit GHG emission
inventories and reports on policies and measures
implemented and their impact. However, per Article 4
of the PA, parties are required to maintain NDCs and
to pursue domestic mitigation measures—but they are
not required to actually achieve their NDCs. Moreo-
ver, existing literature questions the capacity of the
PA’s transparency mechanisms to have an impact on
parties’ actions: first, these mechanisms have neither
the mandate to assess the adequacy of individual par-
ties’ NDCs, nor the mandate to assess the adequacy
of parties’ policies and actions to achieve their NDCs.
Second, the wide variety of NDCs complicates
assessment. Third, opportunities for non-party stake-
holders to participate in the transparency mechanisms
are restricted. Fourth, there are doubts as to whether
Parties and the UNFCCC Secretariat have sufficient
resources to adequately operate the Enhanced Trans-
parency Framework (Pauw et al., 2018; Raiser et al.,
2022; Weikmans et al., 2020).

Institutions that are addressing non-state and sub-
national actors (C40 Net Zero Carbon Buildings
Declaration, WorldGBC Net Zero Carbon Buildings
Commitment, Net Zero Asset Managers Initiative,
Net-Zero Asset Owner Alliance and the Net-Zero
Banking Alliance) are requiring regular progress
reports. However, the actual robustness of these trans-
parency mechanisms is unclear as no reporting on
implementation seems to be publicly available. Posi-
tively, the UN system and the International Standards
Organisation (ISO) are tackling the transparency and
accountability of non-state action. UN Secretary-
General Guterres convened a High-Level Expert
Group on the Net Zero Emissions Commitments of
Non-State Entities which published recommenda-
tions for more credible climate pledges by non-state
actors at COP27 (United Nations’ High-Level Expert
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Group on the Net Zero Emissions Commitments of
Non-State Entities, 2022). The ISO elaborated Net
Zero Guidelines, a standard for credible targets and
measures for climate neutrality at the corporate level
(International Standards Organisation, 2023). How-
ever, to what extent these standards will gain traction
remains to be seen.

A large number of institutions are providing means
of implementation to help overcome lack of technical
capacity and financial constraints, including the MDBs,
UNEP, UNDEP, UNECE, private financial institutions,
the IEA, the GlobalABC, C40, ICLEI, the WorldGBC,
the GBPN and the Cool Coalition. The IEA is also
organising a broad range of Technology Collaboration
Programmes on energy efficiency, district heating and
cooling to organise international collaborative RD&D
as well as knowledge exchange and to develop market
and policy recommendations (IEA, 2022b).

However, there is a lack of data on financial needs
and actual flows, both in the UNFCCC and in the aca-
demic literature (Obergassel et al., 2022; Patt et al.,
2022). The latest IPCC assessment report cites IEA
figures which estimate the incremental decarbonisa-
tion investment needs in the sector between 2026 and
2030 at USD 711 billion, including USD 509 billion
for building energy efficiency and USD 202 billion
for renewable heat for end-use and electrification in
buildings. This would imply a growth of investments
from their 2016-2020 levels by a factor of 3.6 and 4.5,
respectively. The IPCC also notes that bottom-up lit-
erature reports significantly higher investment needs
than the IEA; the actual investment gap is therefore
likely to be even higher (Cabeza et al., 2022). Moreo-
ver, international funding is currently often not pro-
vided for the long term but on an annual basis, which
impedes long-term strategic planning (B. Lebot, per-
sonal communication, 30 May 2022; N. Steurer, per-
sonal communication, 3 June 2022). There also is a
lack of capacity building of regional and local authori-
ties for implementation and enforcement (S. Kumar,
personal communication, 1 August 2023). To be more
effective, donors would need to provide more immer-
sive input and remain engaged over longer periods of
time with firm commitments and clear follow-up (M.
Braune, personal communication, 4 August 2023).

Finally, very many institutions are working to over-
come lack of knowledge and learning. For example,
the UNFCCC Technical Examination Process (TEP)

has collated and synthesised good practice poli-
cies for a variety of sectors, including low-emission
housing and buildings (UNFCCC Website, 2022).
The GlobalABC tracks global progress on buildings
decarbonisation in its annual Global Status Report
for Buildings and Construction (Buildings-GSR) and
its Building Climate Tracker. The Energy Efficiency
Hub has 16 country members and promotes sharing
of information and best practices among countries,
international organisations and the private sector and
also aims to generally provide greater international
visibility for energy efficiency. Tasks groups are
working, e.g. on buildings, digitalisation, deployment
of super-efficient equipment and appliances or energy
management systems (Energy Efficiency Hub Web-
site, 2023). Further institutions that promote knowl-
edge and learning include, among others, the UNEP
Sustainable Buildings and Climate Initiative (SBCI),
UNDP, UNECE, the Clean Energy Ministerial, the
MDBs, C40 and the WBCSD. This governance func-
tion therefore seems to be relatively well-developed.

Table 3 below summarises the results of the
above analysis, picking up on the list of governance
options in Table 2 above. Overall, while the knowl-
edge and learning functions seems to be relatively
well developed, governance in four of the five func-
tions discussed in this paper features substantial
weaknesses. The next section will discuss options
for overcoming these weaknesses.

Discussion: factors impeding and promoting
governance and options for enhancement

Factors impeding and promoting global governance
on buildings

The previous section identified weaknesses in the areas
of guidance and signal, rules and standards, transpar-
ency and accountability and means of implementation.
These findings match earlier work on the current status
of global energy governance in general and efficiency
governance in particular, which has described the gov-
ernance landscape as “diffuse” (J. Gupta & Ivanova,
2009, p. 340), “a mixed bag of incidental outcomes”
(Leal-Arcas & Filis, 2013, p. 2f) or “a hodgepodge of
multiple actors” (Sovacool & Florini, 2012, p. 252).
Scathingly, Sovacool and Florini conclude, “The sheer
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Table 3 Summary of current status of global governance and international cooperation

Governance function

Current status of global governance and international cooperation

Guidance and signal

Rules and standards

o No internationally agreed targets, various call for actions were supported only by handfuls of
countries

o Calls/commitments for halving emissions by 2030 and/or full decarbonisation by 2050 by some
countries, C40 Cities, World GBC, GlobalABC, and Race to Zero campaign

o No international requirements to include sectoral emission targets and concrete policies in NDCs
and long-term climate strategies

o Transnational decarbonisation commitments organised by C40 Cities, World GBC, and Race to
Zero, but robustness of the financial alliances has been questioned

o Model building codes, e.g. by the Caribbean community and non-state International Code
Council

e Some regional harmonisation of standards for cooling appliances

o No international coordination on public and private procurement of low-emission heating and

cooling

e G20 pledge on fossil fuel subsidy reform but definition and implementation has been weak
o No international coordination on emission pricing

Transparency and accountability e Robust sectoral emission inventories under UNFCCC, National Communications report on
measures taken and their impacts, but little attention to sector-specific developments, no assess-
ment of adequacy, and no penalties for non-compliance

o G20 process on fossil subsidy reform has weak transparency provisions
o Robustness of transparency mechanisms of institutions addressing non-state and sub-national

actors is not yet clear
Means of implementation

e Substantial provision of resources, but lack of data on actual needs and flows. IPCC and IEA

consider that investment needs to grow 3—4 times
o Support is often short-term rather than long-term and strategic
e Coordinated research, development and demonstration are undertaken, e.g. by IEA Technology

Collaboration Programmes

Knowledge and learning

e Seems to be well-developed

number of actors creates a global energy govern-
ance scene that appears frenetically busy... the cur-
rent global energy governance model is full of sound
and fury, yet signifies far too little substance” (Sova-
cool & Florini, 2012, p. 252). This matches the find-
ing above that the potential for global governance has
been exploited only to a limited extent. The application
of governance functions has enabled us to identify that
much of the “frenetic” activity relates to knowledge
and learning, while the more difficult functions are
being tackled to a much lesser extent.

There are probably several factors causing this
state of affairs. Rational functionalism posits that
countries follow a logic of consequences, engaging
in international cooperation based on their percep-
tions of costs and benefits (R. O. Keohane, 1984).
Constructivism argues that actors follow a logic
of appropriateness, reflecting common beliefs and
understandings of priorities, but the two logics are
not mutually exclusive (Belyi, 2014; March & Olsen,
2011). Indeed, the perceived need for action in the
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buildings sector appears to be low not only in terms
of international action but indeed any kind of action.
For instance, in 2020, about two-thirds of countries
lacked mandatory building energy codes; more than
two-thirds of the buildings that are expected to be
constructed between now and 2050 are expected to
be constructed in countries that currently do not have
any building energy codes. Moreover, where codes
exist, they are often not enforced properly (IEA,
2021a; UN Climate Change, 2021). The high degree
of fragmentation of the sector is a key barrier in this
regard, while in the Global South, this is compounded
by a strong lack of capacity. The high fragmentation
makes it more difficult for policy-makers to address
the sector since there are no large key emitters that
could be addressed by policy. For civil society organi-
sations, it is also easier to address large emitters
rather than dispersed emission sources as in the build-
ings sector (I. Geppert, personal communication, 25
July 2022; B. Lebot, personal communication, 30
May 2022). Moreover, formation of international
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institutions has in the past often been driven by the
formation of transnational alliances of interest groups
(Young, 1989)—but the high fragmentation of the
buildings sector has entailed a lack of strong interests
pushing efficiency options internationally (J. Gupta &
Ivanova, 2009). Finally, a key ingredient for success-
ful formation of international institutions is effective
leadership (Hale, 2020; Young, 1989). However, as
discussed in the preceding section, efforts to enhance
international cooperation on buildings have so far
been dominated by short-term stop-and-go efforts,
probably a result of the factors mentioned previously.

However, the sector also features characteristics
that can facilitate international cooperation. Energy
efficiency in buildings can yield multiple benefits,
such as contribution to most SDGs and increasing
returns, i.e. initial action leading to lower costs of
future action. In sectors with these characteristics,
the largest challenge may indeed be the emergence of
first movers to lead on action. Once first movers have
emerged and achieved a critical mass, they can capi-
talise on the multiple benefits and increasing returns
of action to engender further cooperation (Hale,
2020).

And current developments may signify that first
movers are now starting to emerge. In recent years, a
number of multi-actor coalitions pushing for address-
ing the buildings sector more strongly have formed,
such as the GlobalABC, the Building to COP Coali-
tion, and most recently the “buildings breakthrough”.
In particular, the formation of the “buildings break-
through” may be a sign that at least some countries
are now willing to increase their engagement on this
sector. The following discusses institutional ave-
nues which such frontrunners could pursue to work
towards achieving critical mass.

General potential of existing institutions

As laid out in the “Options to enhance global gov-
ernance” section, the following section discusses
institutional options to overcome the identified gov-
ernance weaknesses based on the criteria of member-
ship, institutional strength and capacity, legitimacy
and political feasibility. The discussion will focus
on institutions that have the potential to influence
national action. While the robustness and transpar-
ency of current actions by sub-national and non-state
actors needs to be improved, the UN system has

started tackling this question. Moreover, as noted in
the “Synthesis of main barriers to energy efficiency
in buildings” section, given the high degree of frag-
mentation of the sector, policy is crucial to align all
of these actors towards energy efficiency.

In terms of the criterion of membership, institu-
tions to fill the identified gaps therefore either need
to be intergovernmental or transnational with strong
government membership. In terms of institutional
strength, filling the gaps identified requires institu-
tions that have the capacity to give clear guidance
and signals, define rules and standards, provide trans-
parency and accountability and mobilise means of
implementation. Moreover, while institutions do not
need to be exclusively focused on energy efficiency or
decarbonisation of buildings, this should at least be a
strong focus.

On this basis, several of the institutions discussed
in the “Evidence base” section can arguably be
excluded from the further discussion:

Agenda 2030 is a fixed document.

IRENA is focused on renewables.

The Multilateral Development Banks by their
mandates may address only means of implementa-
tion.

e UN-Habitat as a UN-Programme has near-univer-
sal membership and correspondingly high legiti-
macy. However, while its mission includes envi-
ronmental sustainability, the focus of its mandate
is quality of life (UN-Habitat, 2022).

In addition to these considerations, none of the
interview partners highlighted these institutions as
being promising avenues for strengthening the gaps
identified. This leaves the UNFCCC/PA, the IEA, the
G7/G20 and UNEDP, in particular the Global ABC that
is hosted by UNEP, and the new ‘“buildings break-
through”. The following will discuss each of these
institutions in turn.

The “buildings breakthrough” seems a promising
starting place to enhance action on buildings because
it was founded with exactly this objective. However,
as noted above, its membership is currently limited.
Moreover, no details about its planned activities are
available. Finally, the secretariat of the GlobalABC
serves as secretariat of the “breakthrough”, but its staff
capacity is very limited. Currently, four people work
on buildings in UNEP’s Cities Unit (this includes staff
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and consultants), but only one of them works full-time
for the GlobalABC (GlobalABC Website, 2023a; N.
Steurer, personal communication, 3 June 2022).

The GlobalABC has 280 members including 39
countries from the Americas, Europe, Africa and Asia
and many other relevant actors from the sector. Member
countries include many major emitters such as the Bra-
zil, Canada, France, Germany, Japan, Mexico, Russia,
the UK and the USA. Furthermore, many large inter-
national organisations are members of the GlobalABC,
including the IEA, IRENA, the IFC, UNECE, UN-Hab-
itat and UNEP (Global ABC Website, 2023c). So while
membership is not universal, it arguably constitutes a
“critical mass”. Expertise is strong as the institution is
dedicated to buildings. However, the mandate is lim-
ited. Existing work areas relate in particular to the gov-
ernance functions guidance and signal, means of imple-
mentation in terms of capacity building and knowledge
and learning. The common statement which members
must subscribe to does not include a requirement to
reduce own emissions (GlobalABC Website, 2022a).
Finally, in terms of practical feasibility, as noted above,
staff capacity is very limited.

The IEA’s membership is limited to OECD coun-
tries but its association membership also includes
11 emerging economy countries, for example, Bra-
zil, China, India, Indonesia and South Africa (IEA,
2022c). The key mission of the IEA is to provide
analysis, data and policy recommendations. It is
widely seen as authoritative on energy issues and has
strongly tried to promote energy efficiency as “first
fuel” and to highlight its multiple benefits (Voita,
2021), which provides indicative guidance and signal.
Given its mission, it has no scope to facilitate target
setting, to create rules and standards or to mobilise
finance, but it could play a key role in enhancing
transparency and accountability.

With 194 parties (UNFCCC Website, 2023b), the
Paris Agreement has near-universal membership and
in consequence high legitimacy. In terms of institu-
tional strength and capacity, the Conference of the
Parties to the UNFCCC serving as Meeting of the
Parties to the Paris Agreement (CMA) has legal com-
petence to act on all five governance functions and
there is a large secretariat with around 450 staff in
place (UNFCCC Website, 2023a). In terms of fea-
sibility, promoting efficiency is a key lever for GHG
reductions, so generally in line with the institution’s
mandate. However, its large membership also entails
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a broad variety of interests. Moreover, excepting
some procedural matters, all decisions need to be
taken by consensus (Yamin & Depledge, 2004).

G7/G20 have limited membership and hence limited
legitimacy, but in particular, the G20 includes all large
emitters. In terms of strength and capacity, the example
of fossil fuel subsidy reform illustrates that they may in
principle take action across all governance functions.
However, in terms of practical feasibility, the example
also shows that adopting stringent commitments and
providing strict transparency has been difficult. Moreo-
ver, given the annually changing presidencies, continu-
ity is a problem. For example, the Australian 2014 G20
presidency prioritised energy efficiency, but it did not
stay a priority in the following years (A. Hinge, per-
sonal communication, 8 June 2022).

Options to enhance cooperation per governance
function

Based on the above discussion of the general potential
of existing institutions, the following section discusses
which actions could be pursued by first movers within
these institutions to close the identified governance
gaps and engender catalytic cooperation.

In terms of guidance and signal, normative goals
can provide a focal point around which potential first
movers can converge, and they can enhance such
actors’ leverage in political contestation (Dai, 2010;
Hale, 2020). The “buildings breakthrough” adopted
the vision statement, “near-zero emission and resil-
ient buildings are the new normal by 2030”. However,
this goal may be too unspecific to mobilise actors.
To add value to the existing governance landscape,
a more specific objective may be more helpful, such
as targets to have all new buildings at net zero car-
bon by 2030 the latest, and achieve full decarbonisa-
tion by 2050, as advocated by several institutions. But
at the same time, it would need to take into account
the capacities of developing countries. As noted in
the “Potential of global governance to address barri-
ers and potentials” section, conduct-based rather than
outcome-based targets might be more appropriate for
countries with limited capacity, such as percentages
of new building construction that should be code-
compliant by a certain date. To accommodate differ-
ent levels of capacity, targets could be differentiated
by country groups, where countries with high capac-
ity would adopt more ambitious targets.
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Under the Paris Agreement, there at least two near-
term opportunities to strengthen guidance and signal.
First, COP26 and COP27 established a work pro-
gramme to scale up mitigation ambition and imple-
mentation. Interested governments could try to use
this work programme to develop government-backed
targets and roadmaps at sector level (Evans, 2022).
The second opportunity is the first Global Stocktake
(GST) which is concluding in December 2023. It
could be used to collate and institutionalise existing
knowledge and roadmaps on what achieving the Paris
objectives would mean for each sector and what the
current status is (Hermwille et al., 2019).

The G7 could potentially also send a signal on effi-
ciency in buildings or buildings decarbonisation more
generally. The 2022 G7 summit in Elmau adopted a
number of sectoral targets, including commitment
“to a highly decarbonised road sector by 2030” and
a commitment to “achieving a fully or predominantly
decarbonised power sector by 2035” (G7 Germany,
2022b). While the buildings sector was not even men-
tioned in the Elmau communiqué, G7 member France
is one of the coordinators of the “buildings break-
through” and G7 members Canada, Germany and the
UK area are also supporters of the “breakthrough”.
They could therefore coordinate efforts to promote
adoption of a target for the buildings sector by the G7.

In terms of rules and standards, a balance needs to
be struck between keeping entry costs to actually start
cooperation low on the one hand (Hale, 2020) and
actually adding to the existing governance landscape
on the other. To add value, the work programme of
the “buildings breakthrough” would need to include
adoption of more specific pledges by its individual
members, for example to phase out fossil heating by
a certain date or relating to the weaknesses identi-
fied in the previous section as regards harmonisation
of building code methodologies, standards for appli-
ances and coordination of procurement. To entice par-
ticipation, flexibility could be given to countries on the
form and content of their individual pledges, as in the
Paris Agreement. To capture the results of increasing
returns, such pledges should be updated regularly, also
as in the Paris Agreement (Hale, 2020). To promote
policy consistency, such pledges should then also be
included in countries’ NDCs.

Under the Paris Agreement, the iterative nature
of NDCs already allows for capturing increasing
returns. To relate NDCs more directly to relevant

actors, frontrunner countries could push for making
inclusion of more sectoral details in NDCs manda-
tory. However, the guidance on features of NDCs is
up for further consideration only in 2025 (UNFCCC,
2019a). Since the next round of NDCs for the period
2030-2035 is also due in 2025 (UNFCCC, 2016), any
changes to the NDC guidance would apply only far
ahead in the future. To accelerate this process, given
that current NDCs are clearly not aligned with the
objectives of the Paris Agreement, frontrunner coun-
tries could try to utilise the GST. As part of the GST’s
outcome, parties could decide that future NDCs need
to include a sectoral breakdown (van Asselt et al.,
2023). Parties could also decide that a thorough
review and revision of the NDC guidance should take
place in 2024 so that it would already apply to the
NDCs that need to be submitted in 2025.
Transparency and accountability provisions can
enhance the political leverage of pro-compliance
actors by providing them with information they might
otherwise not have and with a political forum to
demand enhanced action (Dai, 2010; Hale, 2020). If
countries did include building-related pledges in their
NDCs, implementation of these pledges would be
subject to the Paris Agreement’s transparency mecha-
nisms. However, substantial strengthening of the PA’s
transparency provisions is required to enable them to
actually have an impact. However, the first review and
potential update of modalities, procedures and guide-
lines for the Enhanced Transparency Framework is
due only in 2028 (UNFCCC, 2019b, p. 2). As with
the NDC guidance, frontrunner countries could try to
achieve agreement on an acceleration of this timeline.
In the meantime, interested countries and in particular
COP presidencies could try to use the new mitigation
work programme and the annual high-level ministe-
rial meeting on pre-2030 targets and implementation
as complementary means to strengthen accountabil-
ity. The COP presidencies could make clear that par-
ties will be expected to demonstrate each year how
they are strengthening ambition and implementation
of their climate policies. In addition to NDCs, this
could include a focus on sectoral commitments such
as those made in the context of the sectoral “break-
throughs” (Evans, 2022; Obergassel et al., 2022).
Another option is to leverage existing activities by
the Global ABC and the IEA, which are already track-
ing the development of the buildings sector at global
level (IEA, 2023). Moreover, the IEA is leading
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tracking of progress against the “Breakthroughs”
(IEA et al., 2022). If the parties to the Paris Agree-
ment or the G7/G20 did adopt a target on buildings,
they could thus similarly call on the IEA to track
progress.

In terms of means of implementation, we found
that there is a lack of data on needs and actual flows
at sector level. Donor countries should therefore
invest resources to fill these data gaps in order to gain
a more accurate picture. In addition, this gap could
be addressed under the GST. Once financing needs
and gaps have been identified more clearly, both the
formal negotiations and individual funding initiatives
could target identified gaps more clearly. Especially
the “breakthrough” could also try to mobilise pledges
to increase provision of resources to developing
countries. Given its limited staff, developed country
members should also provide more resources to the
secretariat.

In summary, most institutions have specific strengths
but also weaknesses that limit their potential. However,
there are also some synergies that may be leveraged
among them. Table 4 summarises the above discussion.

Conclusion: pathways towards enhanced governance

Buildings are one of the main GHG emitting sectors,
and energy efficiency is a fundamental lever for emis-
sion reductions in buildings. However, political atten-
tion to this action area has been low. Most countries
lack strong mitigation policies and/or enforcement or
even still provide subsidies for fossil fuels and boil-
ers. There is also a large number of economic, tech-
nical, information, social/cultural and structural bar-
riers. This paper has sought to analyse how global
governance and international cooperation could help
overcome these barriers.

Countries have traditionally been reluctant to
cooperate on energy issues because they are seen as
central to national security. In addition, the buildings
sector in particular is less amenable to international
cooperation than other sectors because it is strongly
characterised by local and national circumstances.
However, overcoming the capacity constraints of
developing countries clearly requires international
cooperation. International institutions can also help
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overcome political inertia and market uncertainty by
providing guidance and signals on the need to act as
well as by specific rules and standards and transpar-
ency and accountability provisions.

In practice, however, options for global govern-
ance and international cooperation in the sector
have been used only to a limited extent, though with
some variation. Very many institutions are active on
the provision of knowledge and learning. There is
also substantial dynamic among non-state and sub-
national actors to commit to net-zero emission tar-
gets, that is, to develop rules and standards and cor-
responding transparency mechanisms. However, the
robustness of the transparency mechanisms of these
initiatives cannot yet be assessed and the robustness
of the initiatives by financial actors has been ques-
tioned in general. Regarding nation states, there is no
strong government-backed international signal on the
need to decarbonise the sector, little rule-setting and
little transparency and accountability of countries’
actions in the sector. Regarding means of implemen-
tation, while substantial resources seem to be pro-
vided, there is a lack of data on actual needs. IPCC
and IEA consider that investments need to grow by a
factor of 3—4 by 2030 to get onto a Paris-compatible
trajectory.

Overall, political engagement has been low. The
buildings sector was not even mentioned in recent
outcomes of key institutions such as the G7 or the
Major Economies Forum. The sector has therefore
lacked a key precondition of effective international
cooperation, namely effective leadership. Emer-
gence of first movers has probably been hampered
by the high fragmentation of the sector and the cor-
responding difficulties to address it by policy and
the lack of large pro-efficiency interest groups. How-
ever, this may currently be changing, given recent
initiatives such as the formation of the GlobalABC,
the “Building to COP Coalition” and the “buildings
breakthrough”.

If some countries do indeed intend to become more
active, they could capitalise on the multiple benefits
and increasing returns of action in the sector to engen-
der further cooperation. They could work through like-
minded coalitions such as the “breakthrough” and at the
same try to engender stronger cooperation in broader
institutions such as the climate regime.
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To add value to the existing institutional landscape,
the “breakthrough” could take a number of steps, such
as the following:

e To strengthen guidance and signal, adopt a more
specific objective, such as targets to have all new
buildings at net zero carbon by 2030 the lat-
est, and achieve full decarbonisation by 2050, as
advocated by several institutions. To account for
limited capacities of developing countries, targets
could be differentiated by type of country, with
developing countries adopting less ambitious tar-
gets relating to, e.g. on percentages of code-com-
pliant new builds to be achieved by a certain date,
or to phase out all support for fossil heating and
aim for a full phase-out of on-site fossil heating by
a certain date.

e To strengthen rules and standards, adopt coordi-
nated commitments by state and non-state actors,
for example to phase out fossil heating by a cer-
tain date or relating to the weaknesses identified
regarding harmonisation of building code method-
ologies, standards for appliances and coordination
of procurement. To promote policy consistency,
such commitments should then also be included in
countries’ NDCs.

e To strengthen means of implementation, scale up
technical and financial support for policy develop-
ment, planning, implementation, evaluation and
enforcement capacity of national and local govern-
ments in developing countries as well as for train-
ing, capacity building and awareness programmes
of professionals such as architects and installers.

Developed country members should also provide
more resources to the Secretariat of the Global ABC,
which serves as a “breakthrough” secretariat and
currently has only minimal staff. Finally, the “break-
through” should aim to increase its membership at
least to the number of countries that are members
of the GlobalABC (currently 39, as opposed to 16
“breakthrough” members).

In addition to fleshing out the “buildings break-
through”, the members of the “breakthrough”
and other interested countries could also pursue a
number of actions under the Paris Agreement to
engender more cooperation. The Conference of the
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Parties serving as Meeting of the Parties to the Paris
Agreement (CMA) could take the following:

e To strengthen guidance and signal, develop a sec-
tor-specific international decarbonisation roadmap,
for example in the framework of the new work pro-
gramme for urgently scaling up mitigation ambi-
tion and implementation, including indications of
when the buildings sector should achieve zero or
net-zero emissions and interim emission reduc-
tion milestones. To that end, actors could build on
existing roadmaps to sectoral decarbonisation, such
as the Climate Action Pathways developed under
the Marrakesh Partnership or roadmaps formed by
other institutions, such as the International Energy
Agency (IEA) or the Global Alliance for Buildings
and Construction.

e To strengthen rules and standards, request parties to
include sectoral emission targets and concrete poli-
cies in their NDCs and long-term climate strategies.

e To strengthen transparency and accountability,
develop additional reporting requirements that
specifically focus on implementing and achieving
NDC:s in individual sectors under the Paris Agree-
ment’s Enhanced Transparency Framework (ETF).
In the meantime, the COP presidencies could also
try to use the annual high-level ministerial round-
tables on mitigation as accountability checkpoints
to demand demonstration of clear progress.

In addition, four of the seven G7 countries are sup-
porters of the “breakthrough”. They could therefore work
towards the adoption of a sectoral target and follow-up
action by the G7, similar to the targets the G7 already
adopted for decarbonisation of the power and transport
sectors.

The governance landscape is evolving dynami-
cally; this article therefore provides only a snapshot
of the current status. Further work should therefore
continue to observe the development of the land-
scape. Future research could also analyse more deeply
how the multiple benefits and increasing returns of
energy efficiency could be harnessed more strongly to
enhance cooperation. Identifying ways and means to
mobilise political action will be critical if the objec-
tives of the Paris Agreement are still to be achieved.
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Annex 1. More details on semi-structured All interview partners were asked the following
interviews. common questions:

Of the eleven persons interviewed, one is a private con- e What are the most important enablers and barriers
sultant, one a representative of an international busi- for mitigation actions in the buildings sector?

ness association, two representatives of a national non- e What could global governance and international
profit organisations, one an official of an industrialised cooperation do in theory to help leverage enablers
country government, one an official of an international and overcome barriers?

organisation, two employees of industrialised country e What is happening in practice, where are global
development cooperation agencies and three academ- governance and international cooperation on the
ics. Five interview partners are from Europe, one from right track and where are gaps and why do they
North America, three from South Asia and two from exist?

South Africa. e How could gaps be filled, e.g. by enhancing exist-

ing institution or creating a new one?

Annex 2. Synthesis of activities by international
institutions by governance function.

Governance function

Activities

Guidance and signal

o SDGs target 7.3 aims at “doubl(ing) the global rate of improvement in EE”, but there is no specific target
for buildings

o New Urban Agenda adopted at the United Nations Conference on Housing and Sustainable Urban Devel-
opment (Habitat III) in 2016 as guideline for urban development in the next 20 years includes a commit-
ment to climate action but no quantified target

o Buildings as Critical Climate Solution (BCCS) call and the Zero Carbon Buildings for All Initiative aim
for halving building emissions by 2030 and full decarbonisation by 2050, but each call gained only 3—4
government signatories. The Global Call for Low Carbon, Energy Efficient, and Resilient buildings calls
on countries to develop national strategies for buildings and construction in line with the Paris Agreement
Goals and was signed by six countries (GlobalABC, 2022)

e May 2022 meeting of G7 energy and climate ministers recognised the need to reach net-zero GHG emis-
sion by 2050 and pledged to “promote reaching zero carbon-ready/zero emission new buildings, ideally by
2030 or sooner” (G7 Germany, 2022a). However, communiqué from the June 2022 G7 Leader’s summit
did not include any mention of the buildings sector (G7 Germany, 2022b)

o “Buildings Breakthrough” has objective that “near-zero emission and resilient buildings are the new nor-
mal by 2030”, supported by 16 countries and 13 initiatives and foundations (GlobalABC Website, 2023b)

® C40 Net Zero Carbon Buildings Declaration has the objective that all new buildings operate at net zero
carbon by 2030 and all buildings by 2050 and has been signed by 28 cities (C40 Cities, 2022)

o Net Zero Carbon Buildings Commitment organised by the World Green Building Council requires that
by 2030 signatories achieve net-zero operating emissions of their existing buildings and net-zero lifecycle
emissions for all new developments and major renovations. Signatories include 138 businesses and organi-
sations, 28 cities and 6 federal states and regions (WorldGBC Website, 2022b)

o UNFCCC High-Level Champions are maintaining the “Race to Zero” campaign, aiming to halve global
emissions by 2030 and achieve net-zero emissions by 2050 at the latest. “Race to Zero” is open to partici-
pants from all sectors; signatories include investors accounting for USD 1.2 trillion in real estate assets,
construction companies, architects and engineers (Owen-Burge, 2021)

o Several actors are setting objectives to improve energy efficiency of cooling in the context of the require-
ment of phasing down HFC refrigerants as per the Kigali Amendment to the Montreal Protocol, e.g. the
G7 Biarritz Pledge for Fast Action on Efficient Cooling (G7, 2019), the Efficient Cooling Initiative, the
Cool Coalition and the Clean Cooling Collaborative
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Governance function

Activities

Rules and standards

e G20 in 2009 pledged to “phase out inefficient fossil fuel subsidies”. However, pledge contains no defini-
tion of “inefficient fossil fuel subsidy”, nor of “subsidies” in general, nor a clear timeline (G20, 2009). IEA
found that G20 fossil fuel subsidies have remained unchanged in nominal terms, at USD 159.3 billion in
2020 compared to USD 161.8 billion in 2010 (OECD/IEA, 2021)

o Under C40 Net Zero Carbon Buildings Declaration, members pledge to enact regulations and/or planning
policy to ensure new buildings operate at net zero carbon by 2030 and all buildings by 2050 (C40 Cities,
2022)

e Net Zero Carbon Buildings Commitment organised by the World GBC requires that by 2030, signatories
achieve net-zero operating emissions of existing buildings and net-zero lifecycle emissions for all new
developments and major renovations. Signatories include 138 businesses and organisations, 28 cities and 6
federal states and regions (WorldGBC Website, 2022b)

e Under the Net Zero Asset Managers Initiative, Net-Zero Asset Owner Alliance and Net-Zero Banking
Alliance, coalitions of private investors have pledged to make their portfolios net-zero but robustness has
been questioned (McCully, 2023; Universal Owner, 2021)

o Regarding pooling of purchasing power, during design, K-CEP funders initially envisaged that buyers’
and/or sellers’ clubs could be an effective means to expand the market share of highly efficient cooling
technology, but there was not sufficient interest or uptake, so initiative was ultimately abandoned (Clean
Cooling Collaborative, 2022)

o Some efforts to harmonise building codes and develop model regulations: UNECE developed Frame-
work Guidelines for Energy Efficiency Standards in Buildings which are regularly reviewed and updated
(ECOSOC, 2020), Caribbean Community developed a Regional Energy Efficiency Building Code; the
non-state International Code Council developed an International Energy Conservation Code (IECC) and
an International Green Construction Code (IgCC) already in 2000 and 2010 respectively and is working to
broaden their uptake (UNEP, 2021)

e Regional air condition harmonisation efforts ongoing in Southeast Asia, Southern Africa, East Africa,
West Africa, the Caribbean and other regions (Park et al., 2021)

o International standardisation bodies, most notably ISO and International Electrotechnical Commission (IEC),
have developed energy efficiency definitions and measurement standards for building energy performance,
building products and equipment (International Electrotechnical Commission, 2023; ISO Website, 2023)
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Governance function

Activities

Transparency and
accountability

o Parties to UNFCCC and PA must regularly submit GHG emission inventories and reports on policies
and measures implemented and their impact. However, parties are not required to actually achieve NDCs
and UNFCCC mostly focuses on economy-wide emissions, and literature questions the capacity of the
transparency mechanisms to have an impact on parties’ actions: first, these mechanisms have neither
the mandate to assess the adequacy of individual parties” NDCs nor the mandate to assess the adequacy
of parties’ policies and actions to achieve their NDCs; second, the wide variety of NDCs complicates
assessment; third, opportunities for non-party stakeholders to participate in the transparency mechanisms
are restricted; fourth, there are doubts as to whether Parties and the UNFCCC Secretariat have sufficient
resources to adequately operate the Enhanced Transparency Framework (Pauw et al., 2018; Raiser et al.,
2022; Weikmans et al., 2020)

o G20 peer-review process pledge to phase out inefficient fossil fuel subsidies is voluntary and since there is
no common definition, countries are free to come up with their own definitions. Process would therefore
need to become mandatory and more stringent to be effective (Asmelash, 2017)

o C40 Net Zero Carbon Buildings Declaration requires annual progress reports. C40 produced a summary
progress report (C40 Cities, 2022), but the web page dedicated to the Net Zero Carbon Buildings Declara-
tion seems to have been taken offline

o WorldGBC Net Zero Carbon Buildings Commitment includes requirements of annual progress reports,
including verification of performance at individual building and portfolio level (WorldGBC Website,
2022b). WorldGBC Website includes a detailed page on how to report on Net Zero Carbon Buildings
Commitment (WorldGBC Website, 2022a), but displays no information on reporting having been done

o Net Zero Asset Managers Initiative, Net-Zero Asset Owner Alliance and the Net-Zero Banking Alliance
also require regular reporting on progress made. Respective guidelines were developed under the aegis
of UN institutions, in the former case the UNFCCC Race to Zero campaign and in the latter two cases
the UNEP Finance Initiative (Net Zero Asset Managers Initiative, 2021; Net-Zero Asset Owner Alliance,
2021; Net-Zero Banking Alliance, 2022). All three so far reported on which targets the individual mem-
bers have set for themselves but not on implementation (Net Zero Asset Managers Initiative, 2022; UNEP
FI Website, 2022, 2023)

o UN Secretary-General convened a High-Level Expert Group on the Net Zero Emissions Commitments
of Non-State Entities which published recommendations for more credible climate pledges by non-state
actors at COP27 (United Nations’ High-Level Expert Group on the Net Zero Emissions Commitments of
Non-State Entities, 2022)

© ISO elaborated Net Zero Guidelines, a standard for credible targets and measures for climate neutrality at
the corporate level (International Standards Organisation, 2023)
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Governance function

Activities

Means of implementation

o As part of the Zero Carbon Buildings for all initiative, multilateral development banks and private finance
institutions committed to mobilising USD 1 trillion in “Paris-compliant” building investments by 2030.
Under the Net-Zero Asset Owner Alliance, the world’s largest pensions funds and insurers, who are
directing more than USD 2.4 trillion in investments, committed to achieving carbon—neutral investment
portfolios by 2050 (UN Climate Change, 2021)

® GlobalABC has supported development of more than 30 national and sub-national building decarbonisa-
tion roadmaps (GlobalABC Website, 2022b)

o IEA’s Energy Efficiency in Emerging Economies programme works with Brazil, China, India, Indonesia,
Mexico and South Africa as well as other countries in Asia and Latin America to quantify and communi-
cate multiple benefits of energy efficiency, supports policy development in these countries and offers series
of thematic workshops and policy training (IEA, 2022d)

o IEA is also organising a broad range of Technology Collaboration Programmes (TCPs) on energy effi-
ciency, district heating and cooling including combined heat and power, energy storage, heat pumps, and
solar heating and cooling to organise international collaborative RD&D as well as knowledge exchange
and to develop market and policy recommendations (IEA, 2022b)

o Other institutions that undertake capacity building include, e.g. the MDBs, UNDP, UNECE, C40, ICLEI,
the WorldGBC, the GBPN and the Cool Coalition

o Regarding building ratings, IFC developed the EDGE (Excellence in Design for Greater Efficiencies)
certification system, which assesses savings in energy, water and embodied energy in materials of specific
building projects. Based on their performance, buildings can receive a certification from accredited certi-
fiers with the intention to enable developers and banks to easily differentiate green buildings and thereby
mobilise investment (EDGE Buildings, 2022). MDBs are also using the EDGE system for their own
finance (e.g. Asian Development Bank, 2019)

e Following up on Kigali Amendment to the Montreal Protocol, cooling equipment has received increased
attention. In addition to MDB programmes and the Montreal Protocol’s own financial mechanism, the
Kigali Cooling Efficiency Program (K-CEP) united 17 foundations and individual donors in September
2016 with a joint commitment of $50 million to help developing countries transition to energy efficient,
climate-friendly, affordable cooling solutions (Clean Cooling Collaborative, 2022). Moreover, in October
2021, the Green Climate Fund (GCF) approved a World Bank Cooling Facility with USD 157 million in
direct GCF financing, which is intended to leverage USD 722 million in World Bank co-financing (Sus-
tainable Energy for All, 2022)
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Governance function

Activities

Knowledge and learning

e UNFCCC Technical Examination Process (TEP) has collated and synthesised good practice policies for a
variety of sectors, including low-emission housing and buildings (UNFCCC Website, 2022)

e The G20 and the Major Economies Forum on Energy and Climate undertook activities to develop knowl-
edge and promote implementation on a range of issues such as energy performance metrics, building codes
and rating schemes and best practice policies, for example in the framework of the G20’s, 2014 Energy
Efficiency Action Plan (G20, 2014)

o The Energy Efficiency Hub has 16 country members (Argentina, Australia, Brazil, Canada, China,
Denmark, European Commission, France, Germany, Japan, Korea, Luxembourg, Russia, Saudi Arabia,
UK and USA) and promotes sharing of information and best practices among countries, international
organisations and the private sector and also aims to generally provide greater international visibility for
energy efficiency. Tasks groups are working, e.g. on buildings, digitilisation, deployment of super-efficient
equipment and appliances or energy management systems (Energy Efficiency Hub Website, 2023)

o The GlobalABC tracks global progress on buildings decarbonisation in its annual Global Status Report for
Buildings and Construction (Buildings-GSR) and its Building Climate Tracker. The GlobalABC also pro-
vides policy guidance and global and regional buildings and construction roadmaps outlining aspirational
targets, timelines and key actions for essential policies and technologies, including guidelines for countries
to incorporate the buildings sector in their NDC. The GlobalABC has also supported the development of
33 national roadmaps in close collaboration with the respective national governments

o United for Efficiency (U4E) is a public—private partnership led by UNEP, the Global Environment Facil-
ity (GEF), the United Nations Development Programme (UNDP), the International Copper Association
(ICA), CLASP and the Natural Resources Defence Council (NRDC) with the support of other inter-
national partners. The U4E Global Map includes Country Savings Assessments showing the potential
financial, environmental, energy and societal benefits that are possible with a transition to energy-efficient
lighting, refrigerators, room air conditioners, electric motors and distribution transformers. U4E has also
developed Model Regulation Guidelines for setting MEPs and testing methods

o Further institutions that promote knowledge and learning include, among others, the UNEP Sustainable
Buildings and Climate Initiative (SBCI), UNDP, UNECE, the Clean Energy Ministerial, the MDBs, C40
and the WBCSD
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