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Credit and Carbon Around the World: 1990 vs. 2019

Source: Data from the World Bank
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Credit and Carbon: Some Examples

Source: Data from the World Bank
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Research Question

Financial deepening contributes to economic development, but
its effect on economy’s carbon intensity is an open empirical
question:

➼ Examples: Both positive and negative relationships observed around
the world.

➼ Policymakers: Financial deepening plays a key role in facilitating
economic development, and could play a crucial role in green
transition.

➼ Theory: No formal theoretical model. However, several channels
linking financial deepening and CO2 emissions intensity have
been proposed.

➼ But there is still little empirical evidence on the effect of fi-
nancial deepening on CO2 emissions intensity.
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Research Question

Financial deepening might potentially have positive or negative effect
on CO2 emissions intensity:

➼ Positive: If banks finance investments in more traditional, carbon-intensive
technologies, they can contribute to increasing CO2 emissions.

➼ Negative: If banks finance investments in new, greener (and potentially
riskier) technologies, they can contribute to lowering CO2 emissions.

The empirical question is: Which of these channels dominates? →
Banks might tend to finance more traditional investments:

➼ Banks might operate with a relatively short time horizon – loan maturity
– leading them to ignore environmental risk (De Haas and Popov, 2023).

➼ Banks might be technologically conservative and might not be well-suited
to finance innovative, high-risk, high-return investments (Degryse et al.,
2022).

➼ Expansion in bank lending alleviates firms’ financial constraints – includ-
ing constraints on polluting firms (Levine et al., 2018; Goetz, 2019).
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Research Question

Financial deepening might thus lead to both economic development and higher
CO2 emissions intensity → Trade-off

➼ Some country-level characteristics were found to reduce the CO2 emissions →
These characteristics might also help to reduce the carbon-intensity of credit.

Institutional environment might play an important role:

➼ Stricter climate change legislation might force banks to take environmental
risks into account when providing loans (Ongena et al., 2018).

➼ In a better and stable institutional environment , banks might be less risk
averse and more likely to finance riskier newer, more innovative and carbon-
efficient investments (Reghezza et al., 2022).

➼ As financial markets are more likely to invest in less carbon-intensive technolo-
gies, relatively more developed financial market might entice banks to finance
less carbon-intensive investments (De Haas and Popov, 2023; Horky and Fidr-
muc, 2024).

➼ Foreign banks can make domestic banking sectors more competitive by bringing
capital, expertise, and new technologies (World Bank, 2018) – enticing banks to
finance investments in newer and greener technologies.

Better institutional environment, controlling for the level of economic develop-
ment, could thus help to effectively manage the trade-off.
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This Paper

Research question:

➼ What is the effect of financial deepening on CO2 emissions intensity and how can
the potential trade-off in the effect of financial deepening be effectively managed?

Approach:

➼ Use data for a large panel of 125 economies over the years 1990-2019.
➼ Use annual changes in credit-to-GDP to construct a proxy for financial deepening.
➼ Use the local projections approach of Jorda (2005) to identify the effect of financial

deepening on CO2 emissions intensity.
➼ Exploit the heterogeneity of a large sample of countries and use conditional lo-

cal projections to identify factors that might limit the carbon intensity of financial
deepening.

Findings:

➼ Financial deepening increases the CO2 intensity of the economy.
➼ However, more environmental regulations, a stronger rule of law, and a financial

system that is relatively more market–based mitigate the positive effect of financial
deepening on CO2 emissions.

➼ Hence, banks tend to finance more traditional and carbon-intensive invest-
ments, but a better institutional environment seems to encourage banks to
finance more innovative and greener investments.
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Regression Specification and Estimation

Specification

➼ Starting point: Panel regression model of De Haas and Popov (2023).

➼ Augment by: Financial (credit) deepening.

➼ Financial deepening proxy: Annual increase in credit-to-GDP.

Estimation

➼ Sample: 125 countries over the years 1990-2019.

➼ Standard local projections framework with both leads and lags of the treatment
variable (financial deepening).

➼ Regressions estimated with fixed effects estimator.

➼ To sharpen the treatment identification, AIPW estimator of Jorda and Taylor (2016)
is used in a robustness check.
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Empirical Methodology: Unconditional Local Projections

To study the effect of financial deepening, we use the local projections
(LP) approach of Jorda et al. (2005).

This method is based on the generation of impulse responses through
the estimation of a specific regression for each forecast horizon, with
these regressions being conditional on a set of regressors in the initial
time period:

CO2i,t+h − CO2i,t = αi + βh
1 FDi,t + βh

2j

2∑
j=1

FDi,t−j + βh
3h

h∑
h=1

FDi,t+h

+δh
l

3∑
l=0

(CO2i,t−l − CO2i,t−1−l) + γh′Xi,t + τt + ϵi,t+h, for h = 1, ..., 5

(1)
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Empirical Methodology: Conditional Local Projections

Next, we exploit the large heterogeneity of our sample and study the
role of country-level institutional characteristics in mitigating the effect of
financial deepening on CO2 emissions intensity.

To empirically test this hypothesis, we interact our measure of financial
deepening with an indicator variable for the above-average value of
institutional characteristic:

CO2i,t+h − CO2i,t = αi + βh
1aIi,tFDi,t + βh

1b(1 − Ii,t)FDi,t + βh
2j

2∑
j=1

FDi,t−j

+βh
3h

h∑
h=1

FDi,t+h + δh
l

3∑
l=0

(CO2i,t−l − CO2i,t−1−l) + γh′Xi,t

+τt + ϵi,t+h, for h = 1, ..., 5

(2)

We then compare the estimated impulse responses {βh
1a}H

h=0 and
{βh

1b}H
h=0 to gauge the difference in the effect of financial deepening that

occurs in countries w/o better institutions.
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Baseline Results

Financial deepening induces:

➼ An increase in CO2 emissions intensity over the medium-term.

➼ A one-standard-deviation increase in credit-to-GDP leads to an increase
in CO2 emissions per dollar of GDP by about 0.6 percentage points over
a 5-year horizon.

➼ These results indicate that CO2 emissions per dollar of GDP fall on aver-
age by 3.9 percentage points instead of 4.5 percentage points, all other
things equal, over a 5-year horizon.

Our results also indicate:

➼ The presence of environmental Kuznets curve.

➼ Banking crises do not influence the CO2 intensity of the economy.
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Effect of Financial Deepening w/o Better Institutions

Conditional Local Projections indicate:

➼ More environmental regulations, a stronger rule of law, and a more market-
based financial system dampen the positive effect of financial deepen-
ing on CO2 emissions intensity.

➼ Countries with an initially lower carbon intensity can mitigate the ef-
fect of financial deepening by improving their general institutional en-
vironment.

➼ Countries with an initially higher carbon intensity are better off focus-
ing on environmental regulations.

Key implications:

➼ While financial deepening tends to contribute to higher CO2 emissions
intensity, better institutional environment mitigates this effect.

➼ In a better institutional environment, banks tends to finance in-
vestments in riskier and more innovative investments that are less
carbon-intensive.
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Robustness Checks

Financial Development Index of Svirydzenka (2016)

Augmented Inverse Probability Weighted (AIPW) estimator

Instrumental variables

Nickell bias and cross-sectional dependence

Panel Vector Autoregressive (PVAR) Model
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Conclusions

On average, financial deepening has a positive effect on CO2 emissions intensity:

➼ A one-standard-deviation increase in credit-to-GDP leads to an increase in CO2
emissions per dollar of GDP by about 0.6 percentage points over a 5-year horizon.

➼ This finding indicates that banks prefer financing investments in traditional, more
carbon-intensive investments and consumption.

➼ While financial deepening plays a crucial role in facilitating economic develop-
ment, it also increases carbon intensity of the economy → Trade-off.

How can this trade-off be effectively managed?

➼ Institutional environment plays an important role.

➼ More environmental regulations, a stronger rule of law, and a more market-based
financial system mitigate the positive effect of financial deepening on CO2 emis-
sions intensity.

➼ Countries with initially lower carbon intensity are better off focusing on improving
the general institutional environment, while countries with higher initial carbon
intensity are better off focusing on environmental regulations.

While there is a trade-off in the effect of financial deepening, this trade-off can be
effectively managed.
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Thank you for your attention!

Boris Fisera
Slovak Academy of Sciences: boris.fisera@savba.sk
Charles University: boris.fisera@fsv.cuni.cz
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Financial Development Index of Svirydzenka (2016)
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Augmented Inverse Probability Weighted (AIPW) Estimator
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Instrumental Variables
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Nickell Bias and Cross-Sectional Dependence
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Panel Vector Autoregressive (PVAR) Model
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