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ABSTRACT

Green finance flows have grown significantly in recent years, yet large firms dominate this
market. Micro, small, and medium-sized enterprises (MSMEs), which contribute significantly
to greenhouse gas (GHG) emissions, are crucial for the transition to a sustainable economy.
However, they face major challenges in accessing financing for sustainable investments. This
paper examines two key obstacles to scaling up green finance for MSMEs. First, it
distinguishes between entity-based and activity-based green finance and argues that the
latter is unsuitable for most MSME financial needs. Second, the study focuses on the cost of
green due diligence. It analyzes how pilot zones in China’s Zhejiang province are addressing
these obstacles through innovative standards, financial products, and digital platforms. The
paper concludes with policy recommendations to promote broader adoption of green MSME
finance in China and other emerging markets and developing economies (EMDEs).

Keywords: inclusive green finance; financial inclusion; green finance; green MSMEs; MSME
finance; information asymmetry; China pilot cities



1. INTRODUCTION

Global green finance flows have increased significantly in recent years.” More than
$500 billion in green bonds have been issued worldwide in 2024, roughly double the size of
the market in 2019 (CBI, 2024; World Bank, 2024). Data on green loans is less consistent. The
European Union for example lacks a green loan standard, and while some banks try to make
sense of the EU taxonomy to define what a green loan is, most banks develop their own
definitions.? Bloomberg estimates that in Europe, the outstanding amount of green and
sustainability-linked loans together reached €156 billion (ca. $162 billion) in 2022, more than
double their amount in 2020 (EBA, 2023). The amount of green loans outstanding in China
surpassed 35 trillion yuan (ca. $4.9 trillion) by Q3 2024 (People's Daily, 2024). Unlike
traditional debt, green loans and bonds are earmarked for environmental improvements. In
some jurisdictions, green debt instruments receive government support such as interest rate
subsidies. In others, they simply represent a channel in which environmentally minded
investors can dedicate much-needed funds to sustainability.

Micro, small and medium-sized Enterprises (MSMEs) play an important role in the
transition to a sustainable economy. They comprise 99% of firms across OECD countries
and contribute approximately 40% of greenhouse gas (GHG) emissions (Wildnerova et al.,
2024). In the European Union and in China, MSMEs are estimated to account for over half of
GHG emissions (IFC, 2023; Meng et al., 2018). Thus, MSMEs play an important role in the
transition to a sustainable economy. Many need financial support for the necessary
investments.

But MSMEs are struggling to access green finance. The majority of green finance flows go
to large firms, including energy conglomerates, utilities, and multinational food and
transport corporations. In contrast, MSMEs face difficulties in accessing green finance. A
survey by the EBA (2023) finds that while green loans make up ca. 4.5% of European bank
portfolios, that share drops to 2% for non-retail MSMEs and close to zero for retail MSMEs
(see Figure 1). China does not release data on the subject, but statistics from some banks
show that MSMEs account for less than 5% of all green loans, even though MSMEs make up
ca. 49% of total business loans (IIGF, 2024b; PBOC, 2025).3 A recent survey of 140'000 MSME
loans reveals that a significant share of these loans are not recognized as green loans even
though they serve environmental purposes (Bei & Hu, 2024). Similarly, in ASEAN-5 countries,
sustainable debt flows largely to listed, investment-grade firms, while MSMEs barely have
access to it (WB & IFS, 2022). Financial constraints affect both green-sector MSMEs and those
that aim to adopt sustainable practices (Koirala, 2019).

" This paper focuses on green finance, that is finance dedicated to benefit or reduce harm to the
environment, for example by reducing pollution and greenhouse gas emissions, minimizing waste and
improving efficiency in the use of natural resources. Green finance as a concept is more encompassing
than climate finance, but does not include social purposes (ISO, 2022).

2 Of 83 EU-based banks surveyed in 2023, only 7 use the substantial contribution and do no significant
harm criteria of the EU taxonomy to define their green loans. 12 institutions use substantial
contribution only. The rest develop their own definitions. See EBA (2023) for more details.

3 The volume of outstanding loans to micro and small enterprises (Chinese definitions vary by sector,
the limit is 300 employees in the manufacturing sector for example) reached 59.6 trillion yuan in 2022,
49% of all business loans. See OECD (2024) Table 33.1 and PBOC (2023) for more details.



Figure 1: Share of green loans in total loans (by business line), a sample of 83 European financial
institutions
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Financial inclusion policies aim to improve MSME financing but rarely contemplate
environmental sustainability. In many emerging markets and developing economies
(EMDEs), financial inclusion policies focus on mitigating MSME financing barriers, using tools
such as partial credit guarantees, subsidized credit schemes, and capacity-building measures
(WB, 2019). They do not, however, address the problem of how MSMEs can obtain financing
for the transition to a sustainable economy, despite growing public and private support for
this purpose. Some research even suggests that financial inclusion policies have contributed
to environmental degradation by strengthening pollution-intensive projects and inefficient
production patterns (Le et al., 2020; Zhao et al., 2022). In short, today's green finance is not
inclusive, and inclusive finance is not green (Xu, 2024).

In this context, this paper raises the following two research questions:
1. What are the key obstacles to scaling up green finance for MSMEs?
2. How can these obstacles be addressed?

The remainder of this paper starts with a brief review of the MSME finance literature. It
identifies two main obstacles to green MSME finance, namely (1) inadequate green finance
standards and products and (2) costly green due diligence. The paper introduces the
distinction between activity-based and entity-based green finance, which turns out to be
highly relevant for green MSME finance. In a nutshell, the vast majority of today's green
finance standards and products use an activity-based approach, which is unsuitable for most
MSME financing needs. The second obstacle are costly green due diligence requirements to
avoid “greenwashing”, which threaten to make green MSME financing commercially unviable.
The subsequent sections explore how pilot zones in Zhejiang Province address these
challenges. Zhejiang's pilots (1) develop an entity-based approach that is adequate for



MSMEs. And they (2) establish public green finance digital platforms that collect relevant data
and make it available to financial institutions, sharply reducing the cost of green due
diligence. The paper provides a deep dive into the individual pilot programs, comparing the
standards and the green digital platforms developed by Huzhou, Quzhou, Taizhou, and that
of Ant Group, a fintech company, with an extensive annex for a detailed description. The
paper concludes with some thoughts on preconditions for a wider adoption of Zhejiang's
emerging best practices in other parts of China and other EMDEs, and with policy
recommendations.

2. INADEQUATE STANDARDS AND COSTLY GREEN
DUE DILIGENCE AS KEY OBSTACLES TO GREEN
FINANCE FOR MSMES

Economic research has long identified market frictions and failures that constrain
MSME access to finance in general. A basic but useful analytic approach starts with the
distinction between supply-side and demand-side constraints (Cressy & Olofsson, 1997,
Carbo-Valverde et al., 2009). On the supply side, the main obstacles to MSME finance are
transaction costs, risk, and information asymmetry (Berger & Udell, 1998). On the demand
side, the lack of incentives for investment and lack of awareness of financing options are key
constraints (Beck & De La Torre, 2007). Most of the traditional constraints also apply to green
MSME finance. But as this paper will show, information asymmetry stands out as a distinct
challenge because it poses an obstacle of greater magnitude - and a qualitatively different
one - compared to traditional MSME finance.

Financial institutions are often reluctant to serve MSMEs because of fixed transaction
costs and missing economies of scale. All financial transactions entail costs, and those that
are proportional to the value of the transaction do not pose a particular obstacle to MSME
finance. But some transaction costs such as legal compliance, IT systems, and the operation
of physical infrastructure are fixed, at least in part. Financial institutions thus must exploit
economies of scale either through sufficiently high-volume or high-value transactions to be
profitable. But scale economies are negligible and fixed transaction costs are high relative to
the revenue financial institutions can expect to derive from serving small-ticket customers
such as MSMEs (Beck & De La Torre, 2007).

In that context, information asymmetry is a particularly significant obstacle to MSME
finance. Obtaining information about a prospective borrower, their willingness and ability
to repay, is costly for a bank. Financial institutions also need to check prospective clients for
signs of financial malfeasance in order to comply with anti-money laundering and terrorist
financing regulations (Claessens, 2006). Customer due diligence, the work required to reduce
information asymmetry, is a subset of transaction costs that merits special attention as an
obstacle to MSME finance. While obtaining information to “Know Your Customer” is costly
for all bank clients, these costs are disproportionately high relative to expected returns for
MSMEs.



Demand for MSME finance is limited by a lack of incentives and lack of awareness.
Even when financial institutions offer loans, business owners may be reluctant to borrow if
expected returns on investment are uncertain. Additionally, many MSMEs are unaware of
available financing options. Cultural norms—such as a general aversion to debt—may
further suppress demand.

While green MSME finance faces all traditional supply-side and demand-side
constraints, obstacles related to information asymmetry are more pronounced, and
qualitatively different. Transaction costs from IT systems or physical infrastructure for
example are not expected to be appreciably higher or lower. But as the following paragraphs
will show, green MSME finance faces obstacles related to information asymmetry that are
more pronounced than in traditional MSME finance. In particular, the following two issues
represent key obstacles:

1. Green standards for loans (and bonds) are generally activity-based, not entity-based, which
makes them unsuitable for many MSME financing needs.

2. Green due diligence is costly.
The following paragraphs will elaborate on each obstacle separately.

MSMEs usually obtain financing from banks, rather than via equity or bond markets.
Very few MSMEs are listed on stock exchanges, and few can tap directly into bond markets.
The (green) financial products of relevance for MSMEs are provided by banks, and chiefly
include loans. Banks are noteworthy actors in the green bond market though, and they can
finance green loans to MSMEs from the proceeds of the green bonds they issue. Thus, while
the focus of the following paragraphs is on green loans, they also consider the characteristics
of green bonds.

Green finance imposes additional information requirements. Traditional lenders
primarily assess a borrower's creditworthiness, considering factors such as cash flow and
business models. They generally do not monitor how loan proceeds are spent. Green finance,
however, requires additional scrutiny—banks must verify that loan funds are used for
specific environmentally sustainable activities.

Green finance is largely activity-based, not entity-based. Most green finance frameworks
classify investments based on eligible activities, not firms' overall sustainability performance.
Sustainable finance taxonomies list specific "green" activities rather than defining "green"
companies. Most green debt instruments are also activity-based. Green bonds and loans are
used to finance green activities such as the purchase and installation of solar panels or the
energy-efficient retrofitting of housing. These products are not designed to include
consideration of the overall environmental performance of the borrower.

Use of Proceeds (UoP) requirements pose challenges for MSMEs. Green debt
instruments include strict UoP requirements, which can be difficult for MSMEs to meet.
Green bonds for example are defined as “any type of bond instrument where the proceeds
or an equivalent amount will be exclusively applied to finance or re-finance, in part or in full,
new and/or existing eligible Green Projects” (ICMA, 2021). Lists of eligible green projects are
provided, inter alia, by the Climate Bonds Initiative and national taxonomies (CBI, 2021). The
Green Loan Principles issued by the Loan Market Association, a global industry body,
similarly define green loans as any loans “made available exclusively to finance, re-finance
or guarantee, in whole or in part, new and/or existing eligible Green Projects” (APLMA et al.,
2023). Borrowers need to clearly identify how financed projects or assets fit into eligible



categories, proceeds must be tracked, and internal governance mechanisms must be in
place to ensure tracking and reporting meet integrity and transparency requirements.
Otherwise, the providers of capital face the reputational risk of “greenwashing”, that is
allegations that funds earmarked for green projects are used for other purposes. Large firms
often have the resources to manage compliance, but MSMEs typically lack the necessary
internal processes and data tracking capabilities, making access to green credit more
challenging.

Table 1: Activity-based vs entity-based approach
Approach Activity-based Entity-based

ESG ratings
S ENRCEIGCEIN Taxonomy Emissions/resource usage tracking
Carbon accounting

Proceeds must be used for specified  Use of proceeds is unrestricted,

purpose: performance of borrower matters:
Green/social/sustainable bond Sustainability-linked bond
Green/social/sustainable loan Sustainability-linked loan

Activity-based green finance is ill-suited for many MSME financing needs. As noted
above, the proceeds from green loans and bonds must be dedicated to a clearly identified
green project to qualify, regardless of how environmentally sustainable the borrowing firm
is as a whole. As a consequence, even a firm that is squarely inside the green economy
cannot use green loans to finance activities that are not “green”, such as an upgrade of IT
systems (BBVA, 2024). While this model works well for capital expenditures (CapEx) such as
installing solar panels or purchasing electric vehicles, MSMEs frequently require working
capital loans to cover ongoing operating expenses (OpEx) (IFC, 2023). Because these funds
are used for various business activities rather than a single project, UoP products are not a
good fit for many MSMEs financing needs. In other words, even if green due diligence was
free and information asymmetry negligible, MSMEs would not be able to obtain green credit
to finance their OpEx needs for a green transition. An entity-based approach to green finance
could better align with MSME needs.

Entity-based green financial standards for MSMEs are in early stages of development.
Unlike large corporations, MSMEs have limited access to entity-based green financial
standards. While ESG frameworks for publicly listed firms have existed for over two decades,
they are often too complex for MSMEs. Many ESG indicators—such as board-level climate
risk oversight—are ill-suited to MSMEs’ operational realities. Additionally, carbon tracking
and accounting methods that measure emissions relative to financial indicators (e.g.,
turnover, profit) are not yet widespread and are largely inaccessible to MSMEs.

Entity-based green financial products exist, but they do not play a significant role for
MSMEs. Sustainability-linked bonds and loans have been around for half a decade. Such
entity-based products are linked to an entity’'s overall sustainability performance rather than
specific green projects. Borrowers commit to pre-defined sustainability targets—such as



reducing resource consumption or emissions—and, if targets are met, may receive a coupon
or interest rate discount.

The loan market distinguishes between green or sustainable loans, which are activity-
based, and sustainability-linked loans (SLLs), which are entity-based. During loan
negotiations, the lender and borrower of an SLL agree on a sustainability target and key
performance indicators (KPIs) on the way to reaching it. If the borrower reaches a given KPI
at or before an agreed deadline, it is rewarded with a step-down in the interest rate. The
global volume of SLLs surged from zero in 2016 to $140 billion in 2019 (S&P Global, 2021).
But the SLL market is geographically concentrated and in decline. In 2021, three industry
bodies jointly issued guidelines for SLLs (APLMA et al., 2023). The European sustainable loan
market is dominated by such products, with multi-million dollar SLLs issued to large
corporations (BBVA, 2024). But elsewhere, the volume of SLL issuance is small. Emerging
markets and developing economies (EMDE) only represented 5% of the global market in
2021 (de la Orden & de Calonje, 2022). In China’s green loan market, SLLs play a marginal
role (IIGF, 2024a). In the first 10 months of 2023, $310 billion of sustainability-linked loans
were issued worldwide, down from $480 billion in the previous year (Wilkes et al., 2023).
Analysts attribute the decline of the market to two factors: Lenders have become more
circumspect over the credibility of SLLs and more wary of reputational risk arising from being
involved in poorly designed sustainability-linked instruments (Barbalau & Zeni, 2022). And
for borrowers, fatigue over reporting requirements and the cost of structuring a loan with
complex ESG indicators and ratchets might limit appetite for SLLs (Sustainable Fitch, 2024).

Green due diligence is costly. When providing green loans, banks must not only gauge the
willingness and ability of a prospective client to repay a loan. They must also collect
environmental, and sometimes social and governance (ESG) information of a borrower. A
survey of over 100 investors and corporates from 29 countries shows that companies spend
between $220'000 and $480'000 annually on ESG data (ERM, 2023). In comparison to large
firms, MSMEs struggle to provide information about their environmental performance at a
price that is commensurable with the size of their loan. If the cost of green due diligence
exceeds the expected risk-adjusted return, banks may deem green loans to MSMEs
commercially unviable. The cost of green due diligence is one of several ways in which
complex environmental financial regulations have unintended exclusionary consequences
(Dias et al., 2024).

Green certification is the flipside of the same coin. MSMEs can undergo an assessment
process by a third party that issues a green/sustainable certification if the firm meets
predefined sustainability standards. Over 450 such environmental certifications and labels
are currently in circulation worldwide (Ecolabel Index, 2024). But certification does not
reduce the cost of green due diligence, it merely shifts the burden from lenders to firms.
Green certifications at the product or firm level can cost upwards of $10°000, and some only
have a one-year validity (CAFI, 2024). This cost may be negligible for large firms, but it can be
unaffordable for MSMEs, especially in EMDEs. If the cost of green due diligence is borne by
the customer, it becomes a demand-side constraint to green finance, with MSME customers
choosing a simple loan from a bank that asks fewer questions instead.



Table 2: Obstacles to green MSME finance and potential solutions

Obstacle Potential Solution

Green finance standards at odds with MSME Simplified, entity-based standards
characteristics

Activity-based financial products unsuitable Entity-based financial products, such as
for MSME financing needs SLL
Costly green due diligence/certification Green digital platforms

Credit registries lower the cost of due diligence in many countries, but they lack
environmental information. These databases function as club goods—access is excludable,
but usage is non-rivalrous (one institution’s access does not reduce the availability or quality
of the data for others). As a result, financial institutions have a strong incentive to share due
diligence costs by collectively funding credit registries. Such databases exist in many
countries, ranging from simple blacklists to more sophisticated scoring systems, and
including firms, individuals, or both. Some are managed by central banks or financial
supervisors, some are private. In most cases, they operate by offering information access to
financial institutions for a fee. Credit registries are empirically shown to be associated with
greater MSME financing and growth (Ayyagari et al., 2007). Brazil's central bank has
established a Green Credit Bureau (Fitch, 2021) that contains a wide range of environmental
information about farmers, including the GPS coordinates of their land, crops planted, and
harvesting methods. Farmers applying for credit (at interest rates subsidized by the
government) need to provide this information, and banks are requested to verify it and check,
among other things, that the prospective client does not operate in protected areas of the
Amazon and other biomes. In most other countries, however, credit registries contain no
information that is useful to assess environmental sustainability.

3. HOWTO OVERCOME BARRIERS TO GREEN MSME
FINANCE: A CASE STUDY OF ZHEJIANG PROVINCE
IN CHINA

Background

China has a decade of experience in implementing national-level green finance
policies. A prime example is the green credit statistical system introduced in 2013. Under
this system, banks label loans as ‘green’ or ‘non-green’. China has also pioneered green
finance initiatives in the bond market, launching the world's first national green taxonomy
in 2015 - five years ahead of the EU taxonomy. Furthermore, the People's Bank of China
(PBOC) has implemented innovative policy tools such as the Carbon Emission Reduction
Facility, a re-lending program supporting green and low-carbon development (introduced in

4 Green Bond Endorsed Projects Catalogue (2015 Edition)



2021 and extended to 2027), and green bank performance assessments (introduced in 2018,
updated in 2021). Research suggests that these green credit policies have effectively spurred
sustainable investment, encouraged green companies to increase their green investments,
and fostered green innovation (Liu & Ren, 2023; L. Ma et al., 2024). Studies also indicate that
green financial policy can promote sustainable growth for the economy at large (Pan, 2019).

Beyond national-level initiatives, China launched a pilot program in 2017, designating
several cities as "Green Finance Reform Pilot Cities." These cities were empowered by
the State Council to develop innovative green finance policies with fiscal support from local
governments. Huzhou and Quzhou in Zhejiang Province, and six cities in four other provinces
were selected as the first batch of green finance pilot cities in 2017. Empirical studies suggest
that large, listed firms in pilot cities improved their environmental performance, possibly
because greener firms enjoy lower debt financing costs (Dong et al., 2022; T. Zhang, 2023).

Inclusive finance pioneers also began to promote green MSME finance. In 2015, Taizhou
in Zhejiang Province was designated as a national pilot city for MSME financial service reform
and innovation (Pan & Wang, 2021). The city has started facilitating green finance for MSMEs
in 2020. MYbank, an online bank based in Zhejiang, has also been actively involved in
addressing barriers to green MSME financing.

To examine how Zhejiang's pilot cities are tackling these challenges, we first analyze how
MYbank and Taizhou are defining new green finance standards for MSMEs. Next, we explore
how Huzhou and Quzhou are reducing green due diligence costs. Finally, we assess the
effectiveness of these policy innovations.

How did Zhejiang pilot cities address the hurdles of green finance
standards (taxonomies) for MSMEs?

Traditional activity-based green finance standards, such as taxonomies, often fail to
meet the needs of MSMEs. These businesses primarily rely on working capital loans, which
do not specify how funds are used, making it difficult to align with activity-based green
finance requirements. Recognizing this gap, pilot cities and MYbank prioritized the
development of alternative green finance standards tailored to MSMEs.

Entity-based green evaluation standards emerged as one approach to address this
issue. In 2017, Huzhou and Quzhou began developing methods for evaluating the greenness
of enterprises and publishing ratings for local businesses (Huzhou Government, 2018;
Quzhou Government, 2020). However, these initial frameworks focused primarily on large
enterprises, limiting their applicability to MSMEs.

MYbank pioneered an entity-based green standard specifically for MSMEs. In 2022, with
the support of the Zhejiang provincial branch of PBoC, MYbank (an online bank with Ant
Group as its largest shareholder), collaborated with research institutions to develop the
"Greenness Evaluation Standard for Micro and Small Enterprises" (Zhejiang Society of
Finance, 2022). The standard assesses MSMEs’ greenness across six dimensions (production
materials, business activities, business environment, community feedback, green business
and green operations) and aggregates over 120 indicators through an algorithm-based
scoring model. By leveraging both publicly available data and private customer information,
MYbank continuously refines its model to improve accuracy. To date, it has rated more than
8 million MSMEs (MYbank, 2024). The bank also designed financial products based on the
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rating results (see Annex Case 1) (MYbank, 2024). MYbank greenness ratings are now used
by other local banks in Zhejiang. And the Greenness Evaluation Standard has been adopted
and modified by multiple municipal governments in Zhejiang province.

The key innovation in MYbank’'s model is its focus on entity-level evaluation to
measure a business's overall green impact. Since tracking the precise use of funds is
challenging for MSMEs, the standard prioritizes indicators that reflect broader
environmental performance. These include business activities (e.g., electricity, water, gas
consumption), business environment (e.g., whether the company properly handles waste),
and community feedback (e.g., whether the company has received an environmental award,
see Annex Case 1 for details).> Additionally, firms that have violated environmental laws and
regulations are screened out. By incentivizing MSMEs to provide additional data and improve
their green ratings, this approach encourages sustainable business practices while
expanding access to finance. MYbank has observed a strong correlation between a firm's
greenness and its loan default rate—greener MSMEs tend to have lower default rates
(MYbank, 2024a).

Figure 2: MYbank Greenness Rating Model
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The second approach involves developing industry-specific activity-based standards
for green working capital loans. China’s existing national green taxonomy is difficult to
directly use to judge which of a company's operational activities are green. For example, if a
manufacturing firm wants to obtain a green working capital loan, it needs to assess whether
its daily operational activities are aligned with the green taxonomy. It means the firm’s
procurement of raw materials, the purchase of business services, and the sale of inventory
goods need to be analyzed one by one. Since most loans for MSMEs are working capital loans
(i.e., general-purpose loans), industry-specific guidance can help financial institutions
identify MSME green activities more efficiently.

PBoC Taizhou Branch developed a industry-specific database of production activities
to define green working capital loans. As the business activities in each sector are quite

5> For example, whether the MSME has received honors such as regularly assessed “green factory”,
“green supply chain management enterprise”, or “green industrial park” by the national or provincial
government.
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different, the local authorities decided to develop green labeling guidance industry by
industry. The PBoC Taizhou Branch focused on the city’'s two key industries—injection molding
and auto parts. Based on the nation’s current green product standards of the injection
molding industry, the working group developed ways to identify green activities (Zhejiang
Financial Association, 2023). It compiled lists of green raw materials, products, and fixed
assets used in these industries and integrated them into a public digital platform called Micro
Green Connect (ff£¢iX). This system enables banks to upload contracts and invoices to
assess how environmentally friendly a given operational activity is. For example, Micro Green
Connect would use firm-specific data to determine that 30% of an MSMFE's working capital
loan qualifies as green.

Each of these two approaches has its advantages and limitations. Entity-level green
standards for MSMEs depend on available data and involve subjective decisions regarding
the selection and weighting of indicators, which may lead to concerns about consistency and
comparability. On the other hand, identifying green activities at the industry level requires
substantial resources and time, as each sector must undergo a separate assessment.

How did pilot cities in Zhejiang address the problem of high green due
diligence costs for MSMEs?

Once the standard problem is addressed, the next challenge is the cost of obtaining
sustainability-related information on borrowers. Financial institutions require data on,
inter alia, green certifications, pollutant emissions, and carbon footprints to assess eligibility
for green financing. However, MSMEs struggle to provide this information due to limited
capacity in managing environmental data and the cost of external certifications. Moreover,
banks find it less cost-effective to collect such data for MSMEs, given their relatively low profit
margins per customer.

Green digital platforms were introduced to lower due diligence costs. The development
of such platforms in cities like Huzhou, Quzhou, and Taizhou required an initial public
investment of approximately 3 million yuan (ca. $410,000), with annual maintenance costs
ranging from 15% to 30% of that amount, according to our interview partners. While large
banks often invest in proprietary ESG rating systems at a cost of 1.5 to 3 million yuan, small
and medium-sized banks have relied on government-built platforms to reduce their
expenses. These platforms allow MSMEs to obtain environmental ratings at a lower cost by
combining data from electricity utilities, supply chain partners, public agencies such as the
environmental ministry, and MSMEs themselves (see Figure 3). Green digital platforms also
eliminate the need for costly third-party green product certifications, environmental
management system certifications, or carbon emission verifications that our interview
partners estimate at between 5,000 and 90,000 yuan (ca. $700 and $12,000) per company,
depending on certification complexity.

12



Figure 3: Green due diligence using digital platforms
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Huzhou’s government played a leading role in reducing green and ESG data costs by
integrating various public sector resources. The Huzhou Municipal Financial Office, in
collaboration with the Municipal Economy and Information Bureau, Taxation Bureau,
Statistical Bureau, and local utility companies developed a carbon efficiency rating system
based on energy consumption data from local enterprises.® Using data on coal, gas, oil, and
electricity usage, the government estimated carbon emissions and benchmarked firms
againstindustry averages (see Annex Case 3). Additionally, Huzhou established an ESG rating
system that aggregates public data, including air pollutant emissions and environmental
violation records. These two ratings have relatively high credibility based on consistent public
data sources and methodologies, reducing the cost for companies and banks to seek third-
party certification. All rating results are accessible on the Huzhou Green Finance One-Stop
Service Platform for local banks.”

Quzhou adopted a similar digital rating approach with a broader sectoral coverage.
Unlike Huzhou, which primarily focuses on carbon efficiency ratings for enterprises in locally
dominant industries, Quzhou's platform extends its ratings to individuals and businesses
across various industries, including energy, transportation, construction, and agriculture.
The system classifies firms and individuals into different carbon efficiency levels based on
their industry, product type, and individual consumption patterns (see Annex Case 3)® Banks
can access these ratings through the digital platform with the borrower’s consent, enabling
a more streamlined due diligence process.

Taizhou's digital platform integrates green working capital loan labeling with green
ratings. In addition to offering green enterprise ratings similar to Huzhou's, Taizhou
developed industry-specific methods to label green working capital loans (Annex Case 2).

61n China, not all local governments are able to effectively aggregate enterprise administrative data
and public utility data.

7 Huzhou Green Finance One-Stop Service Platform, https://www.huzldt.com/
8 Quzhou Carbon Accounts Platform, http://qzqrt.ysb.qz.gov.cn:8080/entsilver/carbonProduct/view
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This automated assessment simplifies the due diligence process and allows financial
institutions to evaluate green credit eligibility efficiently. Key features of the green digital
platforms in the above-mentioned three pilot cities are shown in Table 3.

Table 3: Key features of green digital platforms in Zhejiang pilot cities

Huzhou Green Finance
One-Stop Service
Platform?®

Quzhou Carbon Accounts
Platform'

Taizhou Micro Green
Connect

- Carbon efficiency rating

- Green rating

- Information about
companies’ green financing
needs and FI's green
finance products

- Carbon account rating and
rating report

- Information about
companies’ green financing
needs and Fl's green
finance products

- Green working capital loan
labeling
- Green rating

- Coverage: 47,910
enterprises by December
2024, of which large
enterprises accounted for
0.3%, medium-sized
enterprises 2.3%, small
enterprises 19.6%, and
micro-enterprises 77.8%. "
- Green loan volume: 405.6
billion yuan by December
2024, of which around 8%
for MSMEs.'?

- Coverage: 4,000
enterprises (mainly large
ones) and over 2 million
individuals by end-2023

- Green loan volume: 76.3
billion yuan. 3

- Coverage: 20,000
enterprises, of which ca.
4,000 MSME by June 2023

- Green loan volume: 90
billion yuan, of which nearly
7 billion yuan for MSMEs

- Inclusive MSME loan share
of green loan volume rose
from 3.31% in June 2021 to
7.8% in October 2022 (F.

Zhang et al., 2023)"4

Through these digital platforms, Zhejiang's pilot cities reduced green due diligence
costs by centralizing data collection and rating systems. By utilizing government
resources to compile environmental data from the public sector and private providers, and
making this information accessible to banks, they lowered the financial burden on MSMEs
while improving the credibility and transparency of green finance assessments. In addition
to green due diligence, the digital platforms also provide information about green finance

® Huzhou Green Finance One-Stop Service Platform, https://www.huzldt.com/

0 Quzhou Carbon Accounts Platform, http://qzqrt.ysb.qz.gov.cn:8080/

1 Data provided by the local government.

12 Data provided by the local government.

13 Constantly enhance the supply of green finance, China News, 06 Feb 2024,
https://mp.weixin.qq.com/s/K24Gt7uoYILkuvj56pM-vQ

4 Inclusive MSME loans (Z2/NMMEFR) are defined as below 10 million yuan, that is ca. $1.4 million.
See PBOC (2025) for more details.
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products banks in the municipality offer. Potential borrowers can also use the platform to
share preferences regarding the size and maturity of green debt financing they seek.

Financial product innovations

Financial institutions in Zhejiang's pilot cities have introduced innovative products to
support green finance for MSMEs. After the public sector alleviated data collection burdens
through digital platforms, the private sector developed financial solutions that link credit
terms to environmental performance. Banks in these cities have tailored products such as
greenness-rating-linked loans, carbon-efficiency-linked financing, and transition finance
products. MYbank, for instance, offers green loans with a 10% interest rate discount (without
direct government support) to approximately 1 million MSMEs that achieve a 5-star green
rating. In Huzhou, financial institutions have introduced loans tied to the city's carbon
efficiency ratings, where borrowers receive preferential interest rates if they improve their
carbon efficiency over time (Diao, 2023). While not explicitly labeled as sustainability-linked
loans (SLLs), these financial products operate under the same principles. Similarly, Quzhou's
banks provide loans linked to corporate and individual carbon efficiency ratings, granting
favorable loan terms to highly rated borrowers (Li & Lin, 2022). For example, Jiangshan City
Peroxide Co., Ltd.,, an MSME, obtained a 5 million yuan (ca. $700'000) "Green Carbon
Reduction Loan" from the Agricultural Bank of Quzhou at an interest rate of 4.3%, a reduction
of 30 basis points, after improving its carbon account rating from yellow to dark green (Li &
Lin, 2022).

Policy support

The governments of Zhejiang's pilot cities provide strong policy support to encourage
green finance adoption. In addition to establishing green finance standards and building
digital platforms as public infrastructures, pilot cities in Zhejiang Province have allocated
fiscal resources to directly incentivize green lending. Policy support measures include
interest subsidies for green loans, credit guarantees, and discounts on the premium for
credit default insurance. Huzhou and Quzhou, for instance, each allocate 10 billion yuan (ca.
$1.4 billion) annually to fund these green finance incentives, ensuring that financial
institutions have the necessary support to scale up sustainable lending (Lei & Mei, 2023).

4. POLICY RECOMMENDATIONS AND POTENTIAL
CHALLENGES

Policy recommendations

Policy recommendations for promoting green finance for MSMEs should address the key
challenges identified and draw from the pioneering practices in Zhejiang Province's pilot
programs. Based on these insights, we propose three main strategies: develop proper
standards for green MSME finance, establish digital platforms to facilitate green due
diligence, and provide policy support and incentives for both MSMEs and financial
institutions.
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First, financial regulators, together with local governments, should develop proper
standards for green MSME finance, especially on the entity level. Since MSMEs often
face significant challenges in accessing activity-based finance, entity-based standards are
needed to provide green working capital loans for MSMEs. With entity-level standards in
place, banks are better equipped to identify green MSMEs and then provide green or
sustainability-linked (working capital) loans based on their sustainability performance,
without intimidating challenges of tracking the use-of-proceeds of loans. By implementing
entity-level green finance standards, financial institutions can more effectively identify and
fund the greening of MSMEs.

Second, public authorities should establish or support the establishment of digital
platforms to facilitate green due diligence. Such data platforms can help mitigate the
information asymmetry problem between MSMEs and banks, enhancing credibility while
lowering the costs of information disclosure for MSMEs and green due diligence costs for
banks. With subsequent improvements and greater standardization, green digital platforms
can also address cross-border information asymmetry problems. For example, they can help
MSMEs meet environmental reporting requirements in international trade, such as from the
EU Carbon Border Adjustment Mechanism (CBAM) or global value chain partners. Green
digital platforms, as complements to existing credit registries, can be created at the
municipal, provincial, or national level, and funded by the government, big data firms, or by
a group of financial institutions as a shared resource. Authorities should also support
research on carbon accounting methodologies and promote information-sharing across
relevant agencies to ensure consistency and reliability.

The design of green digital platforms must balance accuracy and accessibility. For
example, information on electricity consumption is readily available at a granular level in
most countries, and it is reasonably reliable as utility companies have few incentives to
under-report the electricity bills of customers. But the relative weight of electricity
consumption as a source of GHG emissions varies not only between sectors but also
between firms in the same sector. More data sources can improve accuracy over time. Pilot
cities in Zhejiang Province used electricity consumption and other proxies for emission
evaluation at first and then established more sophisticated carbon accounts at a later stage.
These are practical and valuable experiences of “create first, improve later” and “learning by
doing” (J. Ma & Chen, 2024).

Third, governments and financial regulators should provide policy support and
incentives to stimulate both the demand and supply sides of green MSME finance. On
the demand side, governments can subsidize green certification costs for MSMEs, enabling
them to develop sustainable business models and increase their eligibility for green
financing. Additionally, policies that require large corporations to manage and disclose their
Scope 3 emissions can create pressure for MSMEs within their supply chains to transition
toward greener practices. On the supply side, financial regulators can encourage banks to
offer preferential loans to green MSMEs by prioritizing them within existing policy incentives,
such as re-lending facilities, financing guarantees, and green finance evaluations. Without
such policy interventions, MSMEs are unlikely to adopt green finance products at scale, and
financial institutions may find it unviable to offer these services.
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Potential challenges

Potential challenges exist in replicating the experiences of Zhejiang's pilot cities in
other regions of China and EMDEs. Three key obstacles include fiscal constraints,
governance capacity, and the availability of existing data infrastructure and credit systems
for MSMEs.

First, policy support requires fiscal resources. The development of green finance
standards, construction of digital platforms, and subsidies for green loans, credit default
insurance and certifications all require government spending, which could be challenging for
some governments with tight budgets. Moreover, the success of Zhejiang's pilot cities is
arguably policy-driven and largely dependent on government spending. However, currently
there is little public information regarding the cost-effectiveness of these measures. To
facilitate experience-sharing and improve policy efficiency, governments should analyze and
disclose the cost-effectiveness of specific policy incentives. Key questions include how much
digital platforms reduce due diligence costs for MSMEs and banks, the extent to which green
certifications improve MSME sales and financing access, and the level of interest rate
subsidies required, if any, to make green loans profitable for banks and affordable for
MSMEs.

Second, governance capacity must be sufficient. Effective implementation of green
finance policies requires well-coordinated government actions, including a solid
understanding of green finance and collaboration among different agencies. A robust and
modernized data governance system is necessary for facilitating data-sharing arrangements
with utilities and other stakeholders. Establishing such a system might also require revisions
to outdated confidentiality laws and regulations that prevent consent-based data sharing.
Ensuring data security and privacy protection is crucial to maintaining customer trust in
green digital platforms.

Third, the feasibility of green digital platforms depends on existing infrastructure. The
availability and quality of existing databases, including for environment- and climate-related
data, largely influences the feasibility and costs of establishing digital platforms of green
MSME finance. If strong credit registries that cover MSMEs exist, incorporating
environmental and climate information of MSMEs into existing systems is far more efficient
than building platforms from scratch. If proper databases or credit registries are absent, the
public sector has a leading role to play in the construction of the necessary information
infrastructure.

Policymakers seeking to promote green MSME finance can draw valuable lessons from
Zhejiang's pilot programs, but each model comes with challenges that must be
addressed. The different models presented above provide valuable experiences for other
regions to develop inclusive green finance for MSMEs. Each model also comes with
challenges to be tackled. Green finance policies alone are unlikely to be sufficient;
coordination among various government agencies is essential to make green finance work
for MSMEs.

5 Clear targeting of beneficiaries is key for cost effectiveness. A recent empirical study finds no
significant difference in financing cost between green listed MSMEs in China’s pilot zones and their
peers elsewhere. However, the study includes all pilot zones in the country, not just in Zhejiang, and
suggests that in some cases polluting MSMEs may have received policy support inadvertently, diluting
the impact of green finance policies (S. Zhang & Cheung, 2025).
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5. ANNEX

CASE ONE:
MYbank formulated standards to evaluate MSMESs’ greenness at entity level

MYbank, a key affiliate of Ant Group—China's largest fintech company—is a digital bank
headquartered in Hangzhou, Zhejiang Province. As of its 2023 annual report, it was serving
over 53 million MSMEs (MYbank, 2024a). When expanding into green finance, MYbank
encountered three main challenges: the absence of standardized green assessment criteria
for MSMEs in China, limited access to environmental data and high information acquisition
costs, and the lack of commercial sustainability in green MSME finance due to lower returns
compared to costs.

To address these challenges, MYbank leveraged its expertise in risk management and
algorithmic modeling to develop a digital, entity-based green evaluation standard for
MSMEs. Collaborating with local financial regulators and research institutions, MYbank
played a leading role in formulating the "Specification for Micro and Small Enterprise
Greenness Assessment." This standard incorporates over 120 indicators across six
categories: production materials, activities, environment, community feedback, green
business, and green operations (Table 4). Recognizing data limitations, the framework
differentiates between core and non-core indicators to enhance applicability.

Building on this standard, MYbank established a supervised algorithmic model to assess the
greenness of MSMEs within its customer base. As of now, this model covers over 8 million
MSMEs, demonstrating a scalable approach to green finance that integrates data-driven
assessment with financial inclusion.

MYbank has integrated a green financing service into its internet platform, allowing MSMEs
to easily access their green evaluation results online. The bank also encourages MSMEs to
upload relevant green evidence to enhance their ratings, further refining the assessment
process.

Leveraging these greenness ratings, MYbank has provided green loans with preferential
interest rates to approximately 1 million MSMEs (MYbank, 2024a). The bank has observed a
strong correlation between a firm's greenness and its loan default rate—greener MSMEs
tend to have lower default rates. This finding should not be mistaken for causation -
greenness and a low default rate might both be the result of good entrepreneurship, for
example. But the correlation has nevertheless reinforced the commercial viability of green
MSME finance by improving both risk management and profitability. In essence, MYbank's
approach has helped mitigate the challenges of absent standards, limited data availability,
and commercial sustainability that initially hindered its expansion into green finance.
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Table 4: Methodology of MSME greenness assessment and indicator examples

Category Assessment content and indicator example

Assessing the greenness of a company's equipment, supplies and
Production other production materials (e.g.,, Whether these production
Materials materials are recyclable and comply with China's advanced energy
efficiency or other green labels).

Assessing the greenness of a company’s energy consumption and

Business . :
Activities other resource usage behaviors (e.g., the relative performance of
a company'’s electricity, water, gas, and carbon emissions)
. Assessing the greenness of a company's environmental
Business

management systems (e.g., whether the company properly
handles waste gas, wastewater and hazardous waste)

Assessing the green awards and punishments given by the society
(e.g., whether the company has been rewarded as a green
company or green factory by the government)

Assessing the greenness of a company's main business and
products (e.g., whether the company's main produced or sold
products have obtained green product certification or energy-
saving product certification)

Assessing the greenness of a company’s logistics and general
administrative behaviors (e.g., whether the company's business
transportation, warehouse storage and packaging meets some
low carbon, high energy efficiency or recyclable standards)
Source: Zhejiang Society of Finance, 2022

Environment

Community
Feedback

Green Business

Green Operation

CASE TWO:

Taizhou formulated standards to evaluate the greenness of MSMEs’ working
capital loans

Taizhou City, known for its dynamic private economy, has been a national pilot for MSME
finance since 2015. By the end of 2023, the city had 598,500 MSME loan accounts, covering
over 65% of market entities, with MSME loans making up 51.15% of total loans (Chen, 2024).

Despite this strong MSME financing landscape, green loans remain a small fraction of MSME
lending in Taizhou. As of June 2021, inclusive green loans (under RMB 10 million) accounted
for only 3.31% of all green loans in the city. Recognizing the challenge of labeling green
working capital loans for MSMEs, the Taizhou government developed the Micro Green
Connect ({4£3X) digital platform to facilitate green loan labeling.

The platform was built through a step-by-step approach. First, key local industries with high
MSME concentration, such as mold manufacturing and automotive parts production, were
selected. Researchers mapped business processes that involve capital flows, including raw
material procurement, equipment purchases, production processes, and sales. Next,
national and local industry standards were integrated into these processes, forming a "green
production database" to guide loan classification.
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With this system in place, financial institutions now only need to input borrower names and
fund usage details, and the platform determines what share of a loan aligns with China's
green finance standards. Bank staff then manually verify compliance using the green
production database, finalizing the green credit labeling.

Since its launch in late February 2022, Micro Green Connect has facilitated over 170,000
green loan labels by October 2022, benefiting more than 10,000 borrowers and exceeding
50 billion yuan in total financing. The platform achieved an accuracy rate of nearly 90% and
helped increase the share of inclusive green loans from 3.31% in June 2021 to 7.8% in
October 2022 (Zhejiang Financial Association, 2023).

Despite its success, the platform still faces high labeling costs, as each industry requires a
tailored approach to define green activities within its business processes. Expanding this
system to additional industries remains a challenge for Taizhou.

CASE THREE:
Huzhou City and Quzhou City compile carbon emission data for MSMEs

By leveraging digital platforms and sector-specific rating methodologies, Huzhou and
Quzhou have made innovative efforts to improve MSME access to green finance, despite
data limitations.

Huzhou and Quzhou, two green finance pilot cities in Zhejiang Province, have pioneered
solutions to address the lack of carbon emission data for MSMEs. After being selected as
pilot cities in 2017, both governments established public information platforms for green
finance. Following China’s 2020 carbon neutrality pledge, they began developing systems to
help firms calculate their carbon emissions.

Huzhou created the carbon efficiency rating system (Fx3#3), which assesses enterprises
across four sectors (industry, agriculture, services, and buildings). Based on our interviews,
by the end of 2024, it had assigned carbon efficiency ratings to 19'000 enterprises, including
14’400 in the industrial sector. The rating for industrial enterprises is based on carbon
intensity (GHG emissions per gross value added), categorized into five grades, with lower
ratings indicating better performance. MSMEs that lack electricity consumption and business
income data remain largely uncovered. For buildings, the rating is derived from electricity
and gas consumption, comparing a building's emissions to the average of similar structures.
By mid-2024, the MSME share of green loans in the city has reached 8%.

Quzhou developed a carbon account system (#&MKF{RZ) covering five sectors: industry,
agriculture, energy, construction, and transport. The system also functions as a rating
mechanism, categorizing enterprises into four types (deep green, light green, yellow, and
red) based on their performance relative to sector-specific averages. Unlike Huzhou, Quzhou
employs multiple carbon intensity indicators for different sectors. For instance, the
transportation sector considers mileage carbon intensity, vehicle carbon intensity, and
freight or passenger turnover carbon intensity. By the end of 2022, Quzhou's system had
rated over 2700 industrial enterprises, more than 1'000 agricultural enterprises, and
additional firms across the energy, construction, and transportation sectors (Li & Lin, 2022).

Although Quzhou's system covers fewer enterprises than Huzhou's, it provides more
comprehensive ratings. Many industrial and energy sector firms in Quzhou use digital energy
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data collectors that record energy consumption every 15 minutes (Li & Lin, 2022). Enterprises
must also report monthly carbon emissions, which are reviewed by the Quzhou
Environmental Bureau and verified annually by third-party institutions.

The carbon efficiency ratings from both cities have been integrated into local green finance
digital platforms. Financial institutions use these ratings to innovate green finance products,
while the government incentivizes financing entities by offering policy support for issuing
carbon efficiency-related financial products (J. Ma & Chen, 2024).
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