GREEN FINANCE OF OIL PRODUCTION*

Helena Cordt,* Julien Daubanes,” and Yiding Ma®

April 30, 2025

Abstract

In the past decade, a rapidly growing number of investors has committed to stop financing the
production of carbon resources. While investors’ sacrifice increases the cost of capital for oil
production projects, no normative benchmark exists that indicates the financial returns that
markets should forego to produce incentives aligned with climate objectives. To fill the gap,
we harness economic modeling, empirical calibration, and numerical simulations. We build a
model of the oil market in which the industry’s cost of capital affects drilling decisions. We
calibrate the model using data covering all U.S. oil assets and simulate the dynamic competitive
equilibrium in two counterfactual scenarios for the period 2000-2023: one with carbon pricing,
and one with “green finance,” modeled as an augmented cost of capital. In our setting, a $60
carbon price decreases oil-related emissions by 26%. By contrast, an increase in the cost of
capital by 5 percentage points results in an increase in emissions by 2%. On the one hand,
green finance (slightly) increases the marginal cost of oil production but, on the other hand, it
generates short-termism, inducing the industry to exploit oil fields that would have remained
untapped otherwise. For moderate increases in the cost of capital, the second effect dominates,
making green finance counterproductive. Green finance becomes effective when it makes the
net-present value of oil projects negative, which calls for unrealistically high costs of capital.
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Extended abstract

In the past decade, a rapidly growing number of investors—representing more than $40 trillion
in assets as of April 2025—have committed to stop financing the production of carbon resources
(Global Fossil Fuel Divestment Commitments Database, 2025). Recent empirical evidence shows
that investors’ voluntary sacrifice effectively limits the availability or increases the cost of capital
for fossil fuel producers, inducing them to scale down operations (e.g., Green and Vallée (2025)).
Yet, no benchmark exists to assess whether current commitments are sufficient, nor to indicate the
financial returns that markets should forego to produce incentives in line with society’s climate
objectives.

In this paper, we estimate such a benchmark in the case of oil, by estimating the cost of capital
for oil production projects that would be environmentally equivalent to carbon pricing. Since the
indirect resolution of the carbon externality through financial channels has no precedent, we rely

on economic theory, empirical calibration, and numerical simulations.

Model. We consider the dynamic competitive equilibrium allocation of oil in the U.S. oil extrac-
tion industry between 2000 and 2023. Our model of oil supply is inspired by Anderson, Kellogg, and
Salant’s (2018) empirical evidence showing that oil production is determined by drilling decisions,
followed by physically determined extraction over time. Each field is characterized by its reserves,
development date, constant marginal cost of production, and binding production capacity. Given
prices, each field’s drilling date, if any, is determined so as to maximize the net present value of its
exploitation. Prices are established on a competitive market, balancing supply and demand at all
dates. The theoretical effect of the cost of capital is twofold. First, it raises fields’” marginal pro-
duction costs, making more fields unprofitable. Second, it makes the industry more short-termist,

advancing drilling dates of profitable fields.

Data, calibration, and simulations. To calibrate our model, we use Rystad Energy data
covering all U.S. oil fields. Besides discovery dates, reserves, and production, we estimate the
LCOE of all oil fields, which we use as a proxy for marginal production costs.

In our simulations, we take as given the continued production from all fields that were active

before 2000. We build a new algorithm that solves dynamic drilling decisions, determining which



fields are exploited and their respective drilling dates.

We consider two counterfactual scenarios, both assuming perfect competition for comparison
purposes. In the first scenario, oil traded is subject to a carbon price of $60 per ton of CO2. Under
this carbon pricing scenario, the cost of capital is taken as the actual cost of capital for the U.S.
oil industry (i.e., the weighted average cost of capital, WACC). Our simulation show that a $60
carbon price reduces emissions by 26% with respect to no carbon pricing.

In the second scenario, we examine green finance: The WACC is augmented and there is no
carbon price. We first consider an increase of 5 percentage points in the cost of capital. Perhaps
surprisingly, our simulation shows that this increase results in more cumulative emissions! As
anticipated, green finance translates into higher marginal cost of production. But this effect is
limited, increasing the marginal cost of the median oil asset by only 8%. At the same time, the
5-percentage-point rise in the cost of capital makes the industry significantly more short-termist,
inducing it to exploit oil fields that would remained untapped over the period. This latter effect
explains why a small increase in the cost of capital is counterproductive at reducing oil production
and CO2 emissions. For green finance to be effective, the cost of capital must rise enough to render
a significant number of oil fields unprofitable. For instance, achieving an environmental impact
equivalent to a $60 carbon price would require increasing the cost of capital by 80 percentage

points, an unrealistically large spread.

Related literature and contribution. Pedersen’s (2023) pioneering analysis demonstrates
green finance’s theoretical potential to address the carbon externality. His simulation of the ef-
fect of the cost of capital on the constant marginal cost of coal suggests that the climate-aligned
cost of capital would be unrealistically high. However, he left unexplored the equilibrium analysis
of green finance, including its inefficiency. Caron and Daubanes (2025) theoretically examine the
second-best optimal cost of capital, pointing to the dead-weight loss associated with green finance.
Our analysis adds to this strand of literature by modeling and simulating the dynamic oil market
using real data.

Recent empirical papers estimate the real effect of concerned investors on the cost of capital of
green firms relative to brown firms—a spread called the green premium—see, among many others,

Flammer (2021), Green and Vallée (2025), and Eskildsen, Ibert, Jensen, and Pedersen (2024). We



contribute to this literature by providing a normative benchmark against which the green premium
can be compared to assess investors’ alignment with society’s interest. Our finding that moderate
green finance is counterproductive in the oil industry is reminiscent of Hartzmark and Shue (2023):
They find that a greater cost of capital causes an increase in brown firms’ carbon intensity. Our
analysis suggests that it may also increase emissions in absolute terms.

The analysis of supply-side climate policies, initiated by Harstad (2012)—see also, e.g., Asheim,
Faehn, Nyborg, Greaker, Hagem, Harstad, Hoel, Lund, and Rosendahl (2019)—has mainly focused
on direct regulation of carbon resource reserves and their production. Our paper extends the
analysis of supply-side climate policies to financial penalties.

Finally, a set of recent papers has modeled and simulated the oil market using the same data
we use here, to study various sources of inefficiency in the actual allocation of oil—see, e.g., Asker,
Collard-Wexler, and De Loecker (2019), Coulomb, Henriet, and Reitzmann (2025), and Asker,
Collard-Wexler, De Canniere, De Loecker, and Knittel (2024). Our objective is very different: For
example, our simulation exercises do not seek to assess the real allocation of oil. Yet, we make
a methodological contribution to this literature by developing and solving a model in which oil
production is determined by drilling decisions, rather than by the management of fields’ reserves,

in line with Anderson et al. (2018).

References

Anderson, S. T., Kellogg, R., & Salant, S. W. (2018). Hotelling under pressure. Journal of
Political Economy, 126(3), pp. 984-1026. Retrieved 2025-04-28, from https://www. jstor
.org/stable/26550410

Asheim, G. B., Fehn, T., Nyborg, K., Greaker, M., Hagem, C., Harstad, B., ... Rosendahl,
K. E. (2019). The case for a supply-side climate treaty. Science, 365(6451), 325-327. doi:
10.1126/science.aax5011

Asker, J. W., Collard-Wexler, A., De Canniere, C., De Loecker, J., & Knittel, C. R. (2024,
November). Two wrongs can sometimes make a right: The environmental benefits of market

power in oil (NBER Working Paper No. w33115). National Bureau of Economic Research.



Asker, J. W., Collard-Wexler, A., & De Loecker, J. (2019, April). (mis)allocation, market power,
and global oil extraction. American Economic Review, 109(4), 1568-1615. doi: 10.1257/
aer.20171438

Caron, J., & Daubanes, J. (2025). Optimal green finance.

Coulomb, R., Henriet, F., & Reitzmann, L. (2025, 03). “bad” oil, “worse” oil, and carbon misallo-
cation. The Review of Economic Studies, rdaf018. doi: 10.1093/restud/rdaf018

Eskildsen, M., Ibert, M., Jensen, T. I., & Pedersen, L. H. (2024, December 27). In search of the
true greenium. Retrieved from https://ssrn.com/abstract=4744608 (Available at SSRN)
doi: 10.2139/ssrn.4744608

Flammer, C. (2021). Corporate green bonds. Journal of Financial FEconomics,
142(2), 499-516. Retrieved from https://www.sciencedirect.com/science/article/pii/
S0304405%X21000337 doi: https://doi.org/10.1016/j.jfineco.2021.01.010

Global Fossil Fuel Divestment Commitments Database. (2025). Global fossil fuel divestment com-
mitments. Retrieved from https://divestmentdatabase.org/ (Accessed April 28, 2025)

Green, D., & Vallée, B. (2025). Measurement and effects of bank exit policies. Journal of Financial
Economics. Retrieved from https://ssrn.com/abstract=4090974 (Forthcoming) doi:
10.2139/ssrn.4090974

Harstad, B. (2012). Buy coal! a case for supply-side environmental policy. Journal of Political
Economy, 120(1), 77-115.

Hartzmark, S. M., & Shue, K. (2023, December). Counterproductive sustainable investing: The
impact elasticity of brown and green firms (SSRN Working Paper No. 4359282).

Pedersen, L. H. (2023). Carbon pricing versus green finance. Retrieved from https://ssrn.com/
abstract=4382360 (SSRN working paper, last revised April 16, 2025) doi: 10.2139/ssrn
4382360



