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FINTECH AND SUSTAINABLE 
DEVELOPMENT – ASSESSING THE 
IMPLICATIONS

Finance is a system in constant flux. At present, the 
financial system is in both turmoil and transition. The 
financial crisis and its aftermath caused enormous 
turmoil and led to an extended period of low growth 
and instability across the international political econo-
my. Transition of the financial system is in part driven by 
this turmoil, through policy and regulatory drivers, and 
heightened the influence of emerging nations in shap-
ing global finance.

Transition is driven by broader historic developments, 
including sustainable development and financial tech-
nology innovations. The world is struggling to address 
growing inequality, the impacts of climate change and 
widespread deterioration in the natural wealth that 
sustains communities and underpins the global economy. 
The current turmoil is driven in part inadequate policy 
responses to these challenges. This imperative may seem 
distant from the financial system, but nothing is further 
from the truth. As the UNEP Inquiry has spelled out in 
both editions of its global report, “The Financial System 
We Need”, realizing the Sustainable Development 
Goals (SDGs) and climate commitments agreed in 2015 
depends in part on a reset of the global financial system 
to ensure that private capital is redeployed to finance the 
transition to an inclusive, green economy.

Financial technology (‘fintech’) is emerging as a core 
disruptor of every aspect of today’s financial system. 
Fintech covers everything from mobile payment 
platforms to high-frequency trading (HFT), and from 
crowdfunding and virtual currencies to blockchain. In 
combination, such forceful innovations will threaten 
the viability of today’s financial sector business models, 
and indeed the effectiveness of current policies, regula-
tions and norms that have shaped modern finance.

The unit cost of intermediation of the last century has 
been estimated to about 1.5-2%, leading to suggestions 
that efficiency savings over time in one area of financial 
services have been largely offset by additional fees in 
another area. This has attracted new fintech start-ups 
and their disruptive business models, and with them 
significant opportunities and risks.

The use of technology in finance is of course not new 
– but a step change is now expected with the novel 
application of a number of technologies in combination, 
notably involving blockchain, the ‘Internet of things’ 
(IoT) and artificial intelligence (AI). This novel applica-
tion of a number of technologies in combination makes 
the current wave of disruption unlike any we have seen 
before in finance. Fintech innovations promise a more 
efficient, accessible and less vulnerable financial system. 
At the same time, by creating new markets and blurring 
the boundaries between financial services and adjacent 
industries like retail and telecom industries, technolo-
gy-enabled innovations bring a new set of risks to the 
financial system and may lead to significant unemploy-
ment in light of the increase in AI-led automation and 
the expanded use of robots under way. Minimizing the 
risks and maximizing opportunities of new innovations 
is essential to maintaining a healthy financial system 
that benefits society at large.

Regulatory response to the 2008-09 financial crisis 
created an opportunity for new start-ups, where they 
could provide financial services without the same (high) 
standard of regulation, and hence without the associat-
ed costs. With these new regulations, incumbent banks 
were forced to shift away from non-core assets and 
unprofitable customers, leaving this space wide open 
for new entrants.
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In this context, the emergence of Bitcoin and its associ-
ated ecosystem of blockchains, sidechains and altchains 
have been described as a disruptive force in the finan-
cial sector in opposition to the centralized, trusted 
and guarded current state model of today’s financial 
transactions. Blockchain may still be an immature tech-
nology, but just as earlier disruptive technologies like 
the World Wide Web and the rise of mobile phones, it 
holds the potential for a disruptive wave of innovations 
as it enables transparent interactions of parties through 
a trusted and secure network that distributes certi-
fied and auditable access to data. The blockchain may 
indeed solve for problems in trust, asymmetry of infor-
mation and economics of small transactions without 
the costly and complex risk infrastructures and central 
intermediaries of today.

The technologies involved are not all new but the combi-
nation of them – the speed, the breadth and depth of 
their disruptive impact across the board – makes fintech 
unique in the way it may disrupt the system as a whole.

UN Environment commissioned an initial landscape 
review of the potential for fintech to advance sustainable 
development. This report is a more detailed companion 
to the high-level overview of fintech and sustainable 
development reviewed in the Inquiry’s second edition 
of its report “The Financial System We Need”. 

Technological innovation is already offering sustainabili-
ty solutions across the five core functions of the financial 
system: moving value; storing value; exchanging value; 
funding value creation; and managing value at risk. In 
this report, the overarching question is:

How can fintech innovations help us and/or hinder us in 
harnessing the financial system to align financing with 
sustainable development outcomes?

We focus on deconstructing further this question into 
the following ‘how’ questions:

1 How can we unlock much higher financial inclusion 
by significantly reducing the costs for payments and 
provide suitable access to capital domestically and 
internationally for the ‘unbanked’, the ‘underbanked’ 
and for small- and medium-sized enterprises (SMEs)?

2 How can we mobilize domestic savings at scale to 
enable long-term investment directed at long-term 
sustainability of the real economy through invest-
ment in sustainable development innovations and in 
resilient and sustainable infrastructures?

3  How can we disrupt the provision of financial 
protection, risk management, risk transfer and risk 
diversification for vulnerable and exposed commu-
nities, real economy assets and infrastructures, and 
nature’s ecosystems?

4  How can we best collect, analyse and distribute finan-
cial system and real economy information for better 
economic decision-making, better regulation and 
better risk management?

5  How to better provide effective and efficient financial 
markets with a level playing field and with market 
integrity for long term real economy investors aligned 
with the sustainable development agenda?

6  How to best remove barriers for scaling the result-
ing ‘fintech for sustainable development’ (FT4SD) 
innovation portfolio given their significant impacts if 
deployed widely and deeply?

7  How to mitigate the unintended consequences of 
fintech to obtain a net positive impact for our FT4SD 
innovation portfolio?

8  How to make sense of the complex FT4SD system 
change required to inform our journey going forward?

 
Bank of England Governor Mark Carney recently artic-
ulated fintech’s potential to deliver a great unbundling 
of banking’s core functions, highlighting that the 
outcomes could be ‘bucketed’ in one of three potential 
scenarios – revolution, restoration and reformation. 
These scenarios could provide benefits to the financial 
sector including speed of transaction chains, greater 
capital efficiency and greater operational resilience. 
More broadly, he argued for leveraging advanced 
computer science to take a real-time and data-driven 
approach to monitoring and forecasting the real econ-
omy and of the financial system in ways similar to the 
fusion of advanced physics and computer science to 
model the earth’s atmosphere in long-range climate 
and short-range meteorological prediction. In fact, 
he was beginning to connect the two worlds that are 
the focus of this report: articulating the connections 
between fintech and sustainable development in a new 
domain area we term ‘fintech for sustainable develop-
ment’ (FT4SD).

Fintech offers the prospect of accelerating the integration 
of the financial and real economy, enhancing opportuni-
ties for shaping greater decentralization in the transition 
to sustainable development. Turmoil and transition 
guarantee that tomorrow’s financial system will be very 
different from our current understanding and practices. 
Indeed, the very distinction between finance and the 
real economy will become blurred as fintech embeds 
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finance at the core of an increasingly automated global 
economy with seamless two-way communication. 
Change is clearly desirable given the current shortfalls in 
providing finance for sustainable development.

But what kind of changes can be expected through 
fintech disruption and how might they impact on 
sustainable development outcomes?

Just as most DNA molecules consist of two coiled 
strands that form a double helix – where two DNA 
strands are composed of simpler units called bases 
that combine in pre-set ways to generate the genes 
that code all lifeforms on earth – we will adopt the 
language of ‘double helix of FT4SD’ to understand the 
fundamental attributes (or DNA bases) of fintech and 
of sustainable development, as drivers of disruption 
and impact. These two concepts can also “connect” 
in pre-set ways to enable new sustainable business 
models. This will help highlight the changes under way 
and provide a common language to discuss the both 
positive and negative impacts of FT4SD – effectively 
providing a first attempt at a meta-language for trans-
lation across the finance, sustainable development and 
technology communities.

With this background, we posit some fundamental 
features, or “DNA” of fintech as including:

�� Increased access and decentralization of the finan-
cial system: whereby advanced technologies are 
used to enable the inclusion of the unbanked and 
underbanked community of individuals and SMEs 
in two complementary roles as both producers and 
consumers (prosumers).

�� Increased transparency, accountability and collabo-
ration across sectoral boundaries: where advanced 
technologies can enable greater transparency, 
traceability, accountability and information shar-
ing, to regulators, citizens and businesses to work 
together in the best interests of society.

�� Improved risk management and diversification: 
better capture and analysis of citizen, business and 
financial institution data allow both the private 
sector and financial regulators to identify, charac-
terize and manage more granular risks through the 
development of early-warning infrastructure and by 
better spreading risk across a range of actors in the 
financial system and in the real economy.

�� Lower costs through improved efficiency, speed and 
automation: artificial intelligence (AI) platforms 
allow for end-to-end automation of processes, 

reducing costs, increasing reach, tailoring services 
and increasing the speed of execution of financial 
system front- and back-end services.

�� Increased competition: disruption of the competitive 
landscape by the entry of fintech start-ups and the 
proliferation of alternative products and business 
models creates more accessible lower cost choices 
for all.

�� Redefining how we can better account for (sustain-
able) value: by combining advanced technologies, 
we can create a system of accounting that brings 
us into the 21st century, migrating away from the 
reductionist double-entry bookkeeping invented by 
Pacioli in the 1300s – with an approach that looks 
beyond numbers in ledgers and utilizes machine 
learning, multiparty computation and algorithmic 
representation to redefine “value”, particularly 
sustainable value.

 
Similarly, the connective fundamentals of sustainable 
development can be described as:

�� Increased inclusive prosperity for all: this calls for 
reducing inequality and ensuring the provision of 
basic needs for all (water, energy, food, education, 
health, etc.).

�� Increased solidarity: solidarity is needed within and 
across communities in a nation and internationally, 
particularly in times of disaster.

�� Improved natural resource productivity: the use of 
water, energy, food, land and material resources 
can be improved by drastically reducing environ-
mental externalities and enabling affordable access 
to all basic natural resources that sustain life and 
economies.

�� Increased social, economic and environmental resil-
ience: societies cannot exceed planetary boundaries 
if they wish to avoid catastrophic and irreversible 
change; instead they should strive to ensure stabil-
ity and resilience of communities, of real economy 
assets and infrastructure, of the financial system 
and of natural infrastructure and their ecosystem 
functions.

�� Enhanced circularity: disruption of whole industries 
and supply chains where effective flows of materials, 
energy, labour and information interact with each 
other and promote by design a restorative, regener-
ative and more productive economic system.

�� Improved intergenerational decision-making: adopt-
ing individual, business, government and collective 
decision-making to provide a safe and liveable planet 
for future generations.

3
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The DNA bases of fintech and of sustainable devel-
opment connect and interact enabled by a “FT4SD 
Gearbox”. We argue that blockchain coupled with 
machine learning and artificial intelligence (MLAI) and 
the Internet of Things (IoT) will lead to revolutionary 
innovations for building trust, immutability, transparen-
cy and traceability in transactions in both the financial 
system and in the real economy – through entirely new 
business models such as asset financing models based 
on real-time accumulated risk versus fixed terms.

Why do we believe that the combination of IoT, block-
chain and AI (“FT4SD Gearbox”) if deployed correctly, 
would enable the sustainable development agenda at 
scale?

Two drivers explain this:

��  IoT and AI enable the ‘animation of the physical 
world’ – once we bring physical and natural assets, 
machines, and physical and natural infrastructures 
to life by interacting with each other and by sensing 
and responding to each other in real time.

�� Blockchain’s smart contracts on the immutable 
distributed ledger allows real economy assets, 
infrastructures and processes to interact with the 
financial system in predictable ways and with busi-
ness models that were unheard of ten years ago. 
Providing this two-way real-time interoperability 
between the real economy and the financial system 
will be disruptive.

 
The challenge for financial systems is twofold: to 
mobilize finance for specific sustainable development 
priorities and to mainstream sustainable development 
factors across financial decision-making:

�� Mobilizing finance: Capital needs to be mobilized 
for financial inclusion of underserved groups (e.g. 
low-income citizens and SMEs), raising capital for 
sustainable and resilient infrastructure (e.g. energy) 
and financing critical areas of innovation (e.g. off-grid 
energy solutions, smallholder agriculture, sustain-
able land use, and sustainable fisheries). Estimates 
suggest that US$5-7 trillion per year is needed to 
implement the SDGs globally. Developing countries 
face an annual investment gap of around US$2.5 tril-
lion in areas such as infrastructure, clean energy, 
water and sanitation, and agriculture.

�� Mainstreaming sustainability: Sustainability factors 
are increasingly relevant and material for finan-
cial institutions decision-making. This starts with 

ensuring market integrity (e.g. corruption, enabling 
new common-pool resource markets, efficient 
markets) and extends to integrating environmen-
tal and social factors into risk management (e.g. 
climate-related risk ratings of biological assets, 
risk transfer in smallholder agriculture and shared 
assets). Sustainability also needs to be incorporat-
ed into the performance disclosure and reporting 
(e.g. immutable registries of property rights and 
moveable assets) of market actors to guide their 
decision-making.

 
To understand how a FT4SD innovation portfolio 
(see summary table) could play a strategic role in 
addressing the financing challenges of the sustainable 
development agenda, we examine a representative 
sample of case studies from the portfolio to under-
stand how they may provide breakthroughs to address 
the sustainable finance drivers of financial inclusion, 
capital for infrastructure, financing innovations, 
market integrity, risk and resilience and reporting and 
disclosure. The FT4SD innovation portfolio is charac-
terized in terms of applicable geographical contexts, 
sustainable development goals, sustainable finance 
drivers, level of maturity and potential for scale. The 
FT4SD innovation portfolio is balanced across all key 
dimensions by design so that we can understand its 
potential systemic impact, the barriers for scaling and 
the unintended consequences.

Will the alignment of the financial system with sustain-
able development be a challenge? Global finance is 
arguably the most complex, dynamically adaptive system 
ever created. Hundreds of billions of transactions daily 
enacted by millions of financial institutions and billions 
of people impact nearly person on the planet. Attempts 
to simply track these transactions have proved hard to 
design, let alone implement, as have measures to effec-
tively stabilize the system. Transition drivers like fintech 
will make policy guidance more difficult in some ways 
as ‘technical code’ requires a multidisciplinary approach 
involving computer scientists, lawyers, cryptogra-
phers, scientists, policymakers and domain experts. It 
will dramatically increase the system’s complexity and 
dynamism, making many current policy instruments less 
effective or indeed redundant. On the other hand, the 
combination of blockchain, IoT and AI may offer a basis 
for new policy instruments and new business models, 
while others may provide citizens with improved access 
to, and control over, financial services and related 
opportunities.
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Fintech for Sustainable Development Innovation Portfolio

5

PORTFOLIO OF FT4SD CASE 
STUDIES GEOGRAPHY FT4SD CASE STUDY 

CHARACTERISTICS SCALING POTENTIAL

GEO SCOPE SD GOALS SUSTAINABLE 
FINANCE DRIVER

ADOPTION 
STAGE

SCALING 
POTENTIAL

1.1 SME collateral 
management registry Global Jobs and 

growth Financial inclusion Conceptual ++

1.2 Welfare conditional 
transfer Developing Poverty Financial inclusion Conceptual +++

1.3 Remittances/accounts for 
unbanked Developing Poverty Financial inclusion Pragmatic 

followers +++

1.4 Economic identities for 
refugees Developing Peace Financial inclusion Early adopters +++

1.5 International aid smart 
contracts Developing Poverty Financial inclusion Early adopters ++

1.6 Smallholder identity and 
land registry Developing Hunger Financial inclusion Early adopters +++

1.7 Participative democracy 2.0 Global Jobs and 
growth Financial inclusion Conceptual ++

1.8 Enabling microfinance 2.0 Developing Poverty Financial inclusion Conceptual ++

2.1 Pay as you go resource 
utilities Developing Energy Capital for 

infrastructure
Pragmatic 
followers +++

2.2 Flexible energy supply and 
demand Developed Energy Capital for 

infrastructure Early adopters +++

2.3 Renewable energy P2P Developed Energy Capital for 
infrastructure Early adopters ++

3.1 Smallholder extension 
services Developing Hunger Financing innovation Conceptual ++

3.2 Community distributed 
generation Developed Energy Financing innovation Early adopters +++

3.3 SME asset trade finance Developed Jobs and 
growth Financing innovation Conceptual ++

3.4 SME smart assets Developed Jobs and 
growth Financing innovation Conceptual +

4.1 Financial markets early 
warning system Global Partnership Market integrity Early adopters ++

4.2 Sustainable fintech 
regulatory sandbox Developed Partnership Market integrity Early adopters +

4.3 Biodiversity conservation 
exchange Developing Land-based Market integrity Early adopters ++

5.1 Shared asset insurance Developed Consumption Risk and resilience Early adopters ++

5.2 Smallholder index 
insurance 2.0 Developing Food Risk and resilience Conceptual +++

5.3 Basin water rights 
management Global Water Risk and resilience Conceptual +++

5.4 Agricultural credit risk 
management Developing Land-based Risk and resilience Conceptual ++

6.1 Water asset registry and 
ratings Global Water Performance and 

disclosure Conceptual +++

6.2 Fish supply chain 
traceability Global Ocean-based Performance and 

disclosure Early adopters ++

6.3 Climate monitoring 
reporting verification Global Climate Performance and 

disclosure Conceptual +++
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In this context, the path to adoption requires address-
ing six key dependencies and 11 key barriers.

Key dependencies for scaling:

�� Need for industry-wide standards and network 
interoperability

�� System and process integration challenge across 
institutional borders

�� System-wide coordination barriers
�� Migration away from IT infrastructure legacy
�� Broadband connectivity requirements
�� Enabling (pseudo)-anonymity

 
Key barriers for scaling:

�� Regulatory barriers
�� High energy bitcoin network consensus cost
�� Requirement of a validation network
�� Scalability of blockchain and technology robustness
�� Operational transition risks
�� Immutability barriers
�� Incumbent business model risks
�� Security, privacy and resilience against cyber-attacks
�� Cost sharing across the network
�� Governance of the network
�� Legality of smart contracts

 
There is a range of both transitional and more struc-
tural unintended consequences, however, with potential 
downside risks for sustainable development. The rapid 
development of fintech has raised policy questions 
about proper regulation and supervision. But typically 
financial system regulators concentrate their efforts on 
financial stability and not around fintech’s many unin-
tended consequences spanning various areas, which 
are often the purview of other sectoral regulators in the 
telecom/IT and in the natural resources arenas.

In this report, we discuss 15 unintended consequences 
that can be grouped into eight structural and seven 
transitional types.

Structural consequences:

�� Cryptocurrency outsized energy footprint
�� Ownership and governance of use of data
�� Cashless society provides backdoors to privacy and 

control
�� Too high a granular risk may make high-risk commu-

nities uninsurable

�� Provisioning cognitive layer of robo-advisers with 
unintended value system

�� Fintech commoditization destroying relationships
�� Know Your Customer (KYC)/Anti-Money Laundering 

(AML) compliance on the blockchain may aid state 
surveillance efforts

�� Blockchain’s immutability and the right to forget
 
Transitional consequences:

�� Alternative sources of finance with unmanaged risks
�� Increasing several fold the cyber security risks of 

going fully digital
�� Fintech AI-driven automation will create significant 

unemployment
�� Unintended killer apps for mobile money/bitcoin 

exchanges
�� Accelerating regulatory knowledge gaps
�� Capital markets level playing field
�� Rapid obsolescence of mission-critical digital tech-

nology through ownership lifecycle
 
Shaping a financial system that can meet the needs of the 
21st century requires a focus on its underlying purpose 
and resilience, not just on measures to cope with today’s 
sources of turmoil. Dangers associated with the current 
turmoil encourage us to focus attention and policy 
measures on stabilizing a system that is fundamentally 
no longer fit for purpose. Continued misalignment with 
sustainable development will ferment further instabil-
ity across economies, nations and ecologies. This will in 
turn undermine the stability of the financial system and 
its effectiveness in allocating capital for private gain. 
Key, then, is to place more focus on transition drivers 
such as fintech, which offer an opportunity by blending 
market, technology and policy innovation to align the 
financial system with sustainable development.

As part of the UNEP Inquiry report on the ‘Financial 
System We Need’, a number of scenario vectors were 
developed including one termed ‘Technology Edges’, 
which to a large extent is the lens of this report. In 
the “Technology Edges” scenario, our end-state vision 
considers that (to leverage advanced technologies) 
mainstreaming sustainable development in the finan-
cial system requires developing and understanding the 
levers of the ‘real economy-financial systems graph’. 
This graph is analogous in nature to Facebook’s “social 
graph” or LinkedIn’s “economic graph”. But in our 
case, we have an interest of mapping the interactions 
and the positive and negative feedback loops between 
the four (excluding the social network) foundational 
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