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The aim of the essay is to identify
current trends in infrastructure fi-
nancing in times of net zero, cru-
cial challenges, and solutions to
overcome these issues. To gain
information, a fundamental literal
research, and interviews with in-
frastructure financing specialists
of development banks were con-
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Abstract and Policy Implications

ducted. The growing importance
of climate aspects for financing
decisions, the changing sources
of infrastructure funding and the
increased role of Multilateral De-
velopment Banks (MDBs) can
be listed as the most important
trends. The main challenges are
the financing gap for infrastruc-

ture, the high investment risks
and a lack of standards, and po-
licies regarding climate neutrality.
To overcome these challenges,
innovative financing solutions and
the merging of public and private
funding have been identified as
potential solutions.
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1. Introduction

‘Achieving the [Paris Agreement]
goals creates at least US$12 tril-
lion in opportunities’ (Business
and Sustainable Development
Commission, 2017: p. 12). To be-
nefit from these opportunities
and to fulfill the Paris Agreement,
infrastructure needs to be clima-
te neutral. In addition to the urge
towards environmentally respon-
sible infrastructure, there is a sig-
nificant demand for the expansion
and development of infrastructure
in order to reduce poverty and sup-
port development (Griffith-Jones
& Leistner, 2018; Singapore Insti-
tute of International Affairs, 2020;

2. Basics: Definition

To obtain a first impression of
the topic, the terms of net zero,
infrastructure, and financing are
placed in context. Additionally,
the relevance to this work is exp-
lained below.

2.1 Definition and the
relevance of Net Zero

In recent years, many countries
have signed agreements to move
to a net zero emissions economy.
Therefore, the question arises
why this path was chosen and
what exactly net zero means.

Initially, it is necessary to define
net zero because there are many

Wright et al., 2018). The Global Inf-
rastructure Hub (2020) identifies a
funding gap of $15 trillion for infra-
structure investment by 2040.

This essay examines infrastructure
financing in times of net zero. The
relevance of this topic is underlined
by the above-mentioned infra-
structure financing gap as well as
by the substantial need for a more
sustainable world. To analyse this
research topic, trends and chal-
lenges in infrastructure financing
are identified. The essay seeks to
provide solutions to those challen-
ges. To gain information, a primary

of Net Zero and Infrastructure e e——

terms and definitions in the cont-
ext of climate change. The UNFC-
CC defines climate change as ‘a
change of climate which is attribu-
ted directly or indirectly to human
activity that alters the compositi-
on of the global atmosphere {...)
over comparable time periods’
(UNFCCC, 1992: p. 3). Carbon di-
oxide plays a fundamental role in
this change. The greenhouse gas
(GHG) is affecting the global radi-
ative balance and is a responsible
cause for the global warming. To
counteract this, activities remo-
ving carbon dioxide from the at-
mosphere are required. ‘Net zero
emissions are achieved when an-
thropogenic emissions of green-

literal review and interviews with
experts in the field of infrastruc-
ture financing are conducted. The
interview partners are employees
of multilateral and unilateral de-
velopment banks.

First, net zero and infrastructure
are defined, and different financing
methods of net zero infrastruc-
ture are pointed out. Second, the
analytical framework for the inter-
views is described. The results of
the interviews are presented after-
wards. In the end, a summary and
conclusion of the essay is made.

house gases to the atmosphere
are balanced by anthropogenic
removals over a specified period’
(IPCC, 2018: p. 555).

In conclusion, the countries” main
objective for reaching net zero
is to counteract climate change.
The emissions of the economy
must be balanced by absorbing
an equivalent amount from the
atmosphere to ensure a sustain-
able and resilient future (Energy
& Climate Intelligence Unit, 2021,
Guterres, 2020). The issues rela-
ted to climate change are rapidly
increasing, leaving limited time
to find and implement a suitable
solution. Consequently, the im-
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plementation of net zero actions
involves the reduction of GHG
production through appropriate
targets of maximum carbon dio-
xide production and the develop-
ment of projects that actively re-
duce the generated concentration
of pollutants (Hoet, 2020).

The Paris Agreement is an import-
ant contract between many coun-
tries to work together to prevent
further climate change and to
achieve the goal of net zero. It was
negotiated in 2015 and is now si-
gned by 195 countries and ratified
by 187 countries (Buchner et al,,
2019; IPCC, 2018). The agreement
specifies the limit of global war
ming to 1.5 degrees Celsius until
2050 (UNFCCC, n.d.; Guterres,
2020; Carney, 2020; IPCC, 2018).
To keep the global mean tempe-
rature below 28 degrees Celsius,
there needs to be a reduction of
global emissions from 2.5% to 3
% per year on average until 2050
(Bowen, 2011). The Paris Agree-
ment focuses on economic and
social transformation and com-
mits the participating countries to
develop individual actions against
climate change. The participating
countries commit to a reduction
of their GHGs as well as further
actions against the impacts of ri-
sing temperature (UNFCCC, n.d.).

The UN Secretary-General points
out, that in the current situation
of the corona crisis, countries
should not neglect the goals for
achieving climate neutrality (Gu-
terres, 2020). The goals are clear
ly communicated by the Sustain-

able Development Goals (SDGs).
These are 17 global goals which
are established by the United
Nations to ensure well-being and
equality for people from all over
the world but also to implement
measurements against climate
change and to protect land and
water (IPCC, 2018; IsDB, 2020).
Despite the clear communicati-
on of these goals, there are still
not sufficient ideas on how to fi-
nance sustainable infrastructure
(Guterres, 2020). Regarding this,
investors have a significant role to
accelerate the change to a green
and clean infrastructure (Horster,
2018; Ha et al., 2016; Kameyama
et al., 2016).

2.2 Definition of Infra-
structure and relevance to
Net Zero

A study by the Global Infrastruc-
ture Hub (2020) highlights the
growth of climate change as the
greatest perceived risk across all
industries, including infrastructure.
In this context, there is a need to
take a closer look at the term and
meaning of infrastructure as well
as the coherence between net
zero and infrastructure. ‘In the Or
ganisation for Economic Co-ope-
ration and Development (OECD)
reporting system, “infrastructure”
refers to the sectors of water and
sanitation, energy generation and
support, transport, and communi-
cations’ (Wright et al., 2018: p.8).
Additionally, a sustainable infra-
structure, which is of importance
in times of net zero, (Williams et
al, 2021; Griffith-Jones & Leistner,

2018) ‘is socially, economically
and environmentally sustainable’
(Bhattacharya, 2016: p.2).

Sustainable infrastructure has a
major impact on the achievement
of the Paris Agreement and the
Sustainable Development Goals
(SDGs) from the United Nations.
To fulfil the Paris Agreement and
the SDGs, the main objective for
investments in new infrastructure
should be the achievement of net
zero emission (Williams et al.,,
2021; Wright, 2018; Griffith-Jones
& Leistner, 2018; OECD, 2017).
It is of great importance for the
infrastructure sector to reduce
greenhouse gas emissions. New
investments should shift from
fossil infrastructure to a renewa-
ble one (KPMG, 2021; Volz, 2018).
In 2017 the OECD published a stu-
dy stating that 60% of the world's
GHGs is caused by existing inf-
rastructure. This demonstrates
the major impact and need of net
zero infrastructure to achieve the
Paris Agreement (OECD, 2017). In
the same study, the OECD (2017)
identifies the most important ch-
anges in terms of net zero infra-
structure investments in energy,
mobility services and buildings.

A building which requires minimal
energy can be defined as a nearly
zero energy building. These kinds
of buildings take a substantial part
of their energy from renewable
energy resources produced on-si-
te or nearby the corresponding
building (Alawode & Rajagopalan,
2019). Therefore, a net zero buil-
ding has no external energy re-
quirements and gets all its energy
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from renewable energy sources.
By focusing on net zero buildings,
building infrastructure could re-
sult in a decrease in GHGs of up
to 35%. These reductions are still
considered possible even in light
of population growth and conse-
quential building growth (Alawode
& Rajagopalan, 2019). The rese-
arch of Williams et al. (2021) also
underlines the fact that achieving
net zero infrastructural emission
targets is not expected to result
in a loss of growth. Instead, it can
be seen as a major opportunity to
improve infrastructure while pro-
tecting the environment (OECD/
The World Bank/UN Environment,
2018).

The relevance of net zero infra-
structure is also illustrated by the
fact, that many developing coun-
tries are more exposed to climate
risks. Especially Asian countries
like Bangladesh, Vietnam, Thai-
land, and the Philippines have
been extremely affected by cli-
mate change in recent years. Th-
erefore, great investments in cli-
mate-neutral infrastructure across
the vulnerable countries are nee-
ded. But since climate change is
a worldwide challenge, especially
the industrial countries are cal-
led to support those climate-vul-
nerable counties. Without their
support, the goal of net zero inf-
rastructure will be unattainable for
developing countries due to a lack
of resources (Betzold & Weiler,
2018; Ha et. al, 2015; Volz, 2018).

The investment in net zero inf-
rastructure will support the fight
against poverty as well as an in-
crease in human well-being, sus-
tainable economic growth, em-
ployment, and international trade
(Wright, 2018; Griffith-Jones &
Leistner, 2018; OECD, 2017; Bhat-
tacharya, 2016). Moreover, pro-
moting net zero infrastructure can
lead to another beneficial side ef-
fect. It serves as a model for other
sectors and can trigger a positive
influence on sustainable develop-
ment across industries (The Ex
port-Import Bank of China, 2016).
To conclude, the importance of
net zero infrastructure is there-
fore undeniable, but as of now,
the investments made are insuf-
ficient (OECD, 2017; Global Infra-
structure Hub, 2020; Thuard et al.,
2019; AlIB, 2019).

2.3 Financing methods of
Net Zero Infrastructure

The transition to a net zero in-
frastructure to reach the Paris
Agreement requires green finan-
cing. Therefore, various financing
methods and the redirection of
investment flows are required
(Carney, 2020). The estimation of
the financing gap for infrastruc-
ture worldwide is $15 trillion by
2040. The infrastructure financing
gap describes the gap between
planned investments and the re-
quirements to provide a proper in-
frastructure (Global Infrastructure
Hub, 2020). According to the Wor

Id Bank (2015) the estimated inf-
rastructure financing gap in Asian
developing countries is up to $1.5
trillion per year. But the benefit of
low-carbon infrastructure world-
wide is estimated at $26 trillion
in total by the end of the decade
compared to the current high-car
bon infrastructure (Carney, 2020).

Since the lifespan of infrastruc-
ture is often several decades,
all investments in infrastructure
made today have a major influen-
ce on the future and the achie-
vement of climate protection
goals like the Paris Agreement.
To reach this agreement and
handle the climate crisis, only
net zero infrastructure should be
supported (Di Leva, 2015). The-
refore, green finance plays an
important role to support such
net zero infrastructure projects.
Environmental aspects like pollu-
tion or greenhouse gas emission
as well as climate change-rela-
ted aspects including energy ef-
ficiency and renewable energies
are addressed by green finance
(European Banking Federation,
2017).

This leads to the assumption that
it is necessary to focus on the fi-
nancing factor of infrastructure
in times of net zero. The finance
source can come from a public
as well as a private origin (Brun-
ner & Enting, 2014). The different
funding options for infrastructure
finance are illustrated in the follo-
wing diagram.
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Figure 1: Sources of Infrastructure Finance (Author’s illustration based on Volz, 2018; Kameyama et al., 2015)

The figure shows the main cate-
gories of infrastructure finance
and the differentiation between
public and private sources of fi-
nance. With these instruments a
substantial investment has to be
made to close the gap and to ful-
fil infrastructure requirements in
times of net zero. As mentioned
above, developing countries ac-
count for a large share of the to-
tal financing volume. Sources of
infrastructure finance especially

To create an analytical frame-
work, semi-structured interviews
with experts were carried out
for this paper. Interviews in ge-
neral are a type of qualitative re-
search (Jamshed, 2014; Queirés
et al., 2017; Kallio et al., 2016).
Qualitative  research involves
the collection and analysis of
non-standardised data. The goal
is the generation of hypotheses

in these economies are satisfied
by government budgets, private
finance and also multilateral or
national development banks (Volz,
2018; Ha et al., 2016; Kameyama
et al., 2015). In addition to the fi-
nancing function, MDBs play an
important role in bringing together
financiers, offering technical as-
sistance or knowledge, ensuring
the social economy orientation of
projects, and providing protection
against political risks. Because of

that, MDBs will rise in importance
because of the COVID-19 pande-
mic (AllB, 2020; IsDB, 2020; Eu-
ropean Banking Federation, 2017).
Due to these aspects, conducting
interviews  with  development
banks can lead to valuable insights
related to infrastructure financing.
The following research will focus
on new trends, challenges, and
solutions regarding financing net
zero infrastructure.

3. Analytical Framework

and ideas, rather than analyses
or exact measurements (Kufd et
al., 2014). There are two major
types of interviewing, which are
structured interviews as well as
unstructured While
structured interviews use ques-
tionnaires that are standardized
and predetermined, unstructured
interviews only use keywords
and topics, but no questions

interviews.

(Bell, Bryman & Harley, 2019).
Semi-structured interview stra-
tegy can be defined as a speci-
al format of unstructured inter
views. The main purpose of this
concept is to gather information
on the same topics in an informal
environment (Mclntosh & Morse,
2015; Holloway & Wheeler, 2010;
Queirods, et al., 2017).
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When comparing semi-structured
interviews with other survey for
mats, there are several advantages
and disadvantages. Initially, compa-
red with structured interviews, se-
mi-structuring requires a lot of time
regarding the interview preparation
and the duration itself, but also for
the longer verification process to
extract the comparative informati-
on. Due to this time aspect, the rela-
tive costs are also higher compared
to a structured interview (Queirés,
et al., 2017). However, by using the

semi-structured research method
based on participant responses,
follow-up and in-depth questions
are possible. Through this oppor
tunity, more detailed and insightful
information is obtained from each
participant. (Queirés, et al., 2017,
Galletta, 2012; Polit & Beck, 2010).
In general, it should be mentioned
that in comparison, fewer partici-
pants are needed to receive rele-
vant insights and deeper informa-
tion about the questions asked.
Nevertheless, due to the limited

4. Financing Infrastructure

The following chapter is based on
findings of several interviews with
multilateral and unilateral develop-
ment banks and the literature. In

4.1. Current trends in
times of Net Zero

order to ensure the confidentia-
lity of the interviews, no source
information can be provided. The
findings of the trends, challen-

number of participants, the selecti-
on of them should be done carefully
to avoid bias (Queiros, et al., 2017).

As already mentioned, develop-
ment banks have a significant role
in financing net zero infrastructure.
Therefore, various national as well
as multilateral development banks
worldwide were contacted. With
specialists consulted from these in-
stitutions, a thirty-minute interview
including seven questions was con-
ducted via an online video.

ges and solutions are shown in
a figure at the beginning of each
subchapter and the most relevant
points are explained afterwards.

—

o]

7 ) =% | B

Increasing importance ~ Sources of Growing importance | | Cooperation between Climate-related
of climate for infrastructure funding of MDBs different funding standards set by
financing decisions change Sources MDBs

Figure 2: Collection of current trends in Infrastructure Financing (Author’s illustration based on KPMG, 2020a, 2020b; Griffith-Jo-

nes & Leistner, 2018; AlIB, 2021; Milken Institute, 2017, and conducted interviews)

As a first trend in infrastructure
financing all interview partners
mentioned the increasing import-
ance of climate neutrality for in-
vestment decisions. Investments
in sustainable projects are rising
significantly worldwide (KPMG,

2020a). One of the reasons men-
tioned was the massive pressure
from politics and other stakehol-
ders, resulting, among other fac-
tors, from the upcoming COP26
summit in November 2021. As a
consequence, many development

banks no longer finance projects
based on fossil energy or produ-
cing it, for example coal or gas po-
wer plants. Development banks
are pioneers in this aspect and
serve as a role model for commer
cial banks and further investors.
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It was mentioned that the sour
ces of infrastructure funding are
changing, as public funding is of-
ten insufficient. Therefore, private
funding needs to be leveraged.
This includes green bonds, pen-
sion funds, private partnerships,
and investments from donorfun-
ded organisations and insuran-
ce companies (Milken Institute,
2017; KPMG 2020b). In additi-
on, infrastructure is privatised in
many developing und emerging
countries to stimulate investment
(KPMG, 2020b).

Furthermore, the growing import-
ance of MDBs was addressed,
as most of the new infrastructure

4.2. Crucial challenges in
times of Net Zero

is established in developing and
emerging countries. MDBs ensu-
re that enough private investment
is provided for sustainable infra-
structure in the respective coun-
tries (Griffith-dJones & Leistner,
2018). In countries where inves-
tment risks are particularly high,
for example due to political insta-
bility and currency risks, MDBs
can strengthen projects to help
improve their positioning for priva-
te investors at later phases of the
projects (Milken Institute, 2017).
Also, MDBs bring together diffe-
rent financiers, ensure the social
alignment of projects as well as
hedge against political risks. As an
example, the steadily increasing

budget of these banks, which are
mostly funded by governments,
was brought up in the interviews.
Collaboration between different
funding sources was identified
as another trend in infrastructure
financing. For example, sever
al national development banks
from Europe collaborate. MDBs
also work together with national
development banks or NGOs. By
working together, larger projects
can be implemented that other
wise would be infeasible. As an
example of cooperation, the es-
tablishment of mangrove forests
on coasts as a natural protection
against tsunamis was stated.

policies regarding
climate neutrality

Lower return on
investment for green
investments

on natural resources
- geological and
geopolitical risks

Cuts in projects due to
climate footprint target

 —
= 4=
-
Funding gap for | | Countries set different
infrastructure priorities to climate
protection

Corruption among
investors and politics

Inefficient use of

financial resources

%

Figure 3: Collection of current challenges in Infrastructure Financing in times of Net Zero (Author’s illustration based on KPMG,

2021; KPMG, 2020a; Wright et al., 2018; Volz, 2018; Milken Institute, 2017, and conducted interviews)

In general, there must be a diffe-
rentiation between project spe-
cific problems and systematic
problems. Regarding systematic
problems, almost every intervie-

wed specialist identifies the lack
of international standard structures
and policies as a main challenge.
Due to different standards world-
wide, MDBs struggle to define net

zero investments and to act accor
dingly (KPMG 2020a).

The lack of investor capabilities and
the resulting funding gap leads to
further difficulties for MDBs. As of
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now, most net zero infrastructure
investments are financed by pub-
lic funds. MDBs note that private
investors should finance in larger
volumes than currently done in or
der to close the funding gap (Volz,
2018). One interviewee states that
the funding gap is not the main
problem. Private infrastructure pro-
jects fail more often due to a lack
of structure, inefficiency, and cor
ruption in the respective countries

4.3. Solutions to overcome
the challenges

- especially in developing countries.
On top of that, more challenges
arise due to new occurring risks
in times of net zero. Especially the
private sector is exposed to more
risks because of less risk-bearing
capacities than bigger public insti-
tutions. But also, MDBs struggle
to cope with emerging risks like
currency risks, technological ris-
ks, political violence, or contract
disputes (KPMG, 2021, Milken In-

stitute,2017). Current policies are
insufficient to deal with the risks
associated with climate change and
investment (Wright et al., 2018).

Along with the mentioned challen-
ges, it is important to note that diffe-
rent countries struggle with different
individual situations. Therefore, the
relative magnitude of the difficulties
varies across countries and regions.

o R 4 N/ N N ™
Sas A % il =
Enhance Create sustainable | | Merge of public and Increased Paris Agreement
communication structure private financing govemnmental support must be fulfilled
between client and (political and legal
\ investor / framework) \ J\_ - J

e ()@ | © | s
Common standard Building More expert support | | Innovative financing Split up the

sefting more capacities is needed solutions investment in different
currencies

— N\ AN J

Figure 4: Collection of solutions in Infrastructure Financing (Author’s illustration based on Volz, 2018; Griffith-Jones & Leistner,

2018; Milken Institute, 2017; Wright et al., 2018; Buchner et al., 2019; KPMG, 2020a; Singapore Institute of International Affairs,

2020, and conducted interviews)

As a solution approach, improved
communication between custo-
mer and investor was mentioned.
Since there is a lack of standards,
a consistent agreement between
the customer and the financing
department is necessary. Further
more, a common language should
be developed. A shared under
standing among stakeholders
about sustainable infrastructure

can lead to more funding equity,
which is essential to close the
critical gap in infrastructure fi-
nancing. It can be concluded that
communication contributes to the
simplification of the agreement
between the contracting parties
(Singapore Institute of Interna-
tional Affairs, 2020; Volz, 2018;
Wright et al., 2018).

Cooperation between public and
private funding represents an ad-
ditional solution for overcoming
the challenges, which was iden-
tified by almost all interviewees.
Currently, a major part of infra-
structure financing is provided
by public funds. Also, the public
sector can take risks more easily
than the private sector. Therefore,
development banks should take
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a certain risk, especially in terms
of new technologies (Buchner et
al., 2019). To close the financing
gap and ensure sufficient private
investment in sustainable infra-
structure, effective incentives and
clear mandates for development
banks are needed as well (Grif-
fith-Jones & Leistner, 2018).

Moreover, innovative financing so-
lutions should be considered, and
the impact of currency risks should

When it comes to financing inf-
rastructure in times of net zero,
different countries face various
individual circumstances. Nevert-
heless, there are common trends

not be underestimated. The res-
pondents from development banks
also mentioned that the financing
portfolio should be extended to lo-
ans, grants, technical assistance,
green bonds, and blended finance.
To minimize the currency risk, dif-
ferent currencies should be used
for projects (Wright et al., 2018). A
diversified portfolio and structural
reforms are key to attract private
and institutional investors as well
(Milken Institute, 2017).

A further important solution which
was mentioned is the creation of
common standards regarding sus-
tainability. Political and legal frame-
works are needed to facilitate the
implementation of projects. A po-
sitive investment climate encoura-
ges the entry of further investors to
finance infrastructure. In the cont-
ext of structure, transparency for all
participants is essential (Griffith-Jo-
nes & Leistner, 2018; Wright, 2018)

5. Summary and Conclusion

and challenges which can be iden-
tified. To overcome these difficul-
ties, suitable solutions are requi-
red. By conducting five qualitative
interviews with different develop-

ment banks, these trends, corre-
lating challenges, as well as suita-
ble solution were discussed. The
main results of the essay include
the following issues.

4 N/ - N | ™\
E Increasing importance Sources of Growing importance | | Cooperation between
[ of climate for infrastructure funding of MDBs different funding
financing decisions change sources
- AN AN /
e N v [ A
T - yi§ @=
ﬁg Lack of standards and | | High investment risks Funding gap for
5 policies regarding infrastruciure
climate neutrality
AN AN J
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(=] "
s Enhaqm_ Common _sdandard Mer_ge of pul:dm_ and Innovative financing Split up the
3 communication setting private financing solutions investment in different
beh-.'gen client and currencies
N Iwesbr /A AN J

Figure 5: Main findings of trends, challenges and solutions in infrastructure financing (Author’s illustration based on figure 2-4)
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For future development, the CO-
VID-19 pandemic will affect infra-
structure finance. The impacts and
disruption for different regions
worldwide differ in magnitude and
are delayed in time. To counter
act this, developing banks offer
financial and vaccination aid, that
significantly shifts the banks' pre-
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