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Abstract: The integration of Environmental, Social, and Governance (ESG) criteria into oil and gas investment
decisions has fundamentally altered the cost structure evaluation framework for upstream developments. This
study presents a comprehensive analysis of cost curve recalibration impacts on shale versus deepwater oil
investments, incorporating ESG-driven financial modeling parameters. Through examination of 75 carbon pricing
mechanisms affecting 23% of global greenhouse gas emissions and analysis of $2.8 trillion in global energy
investment flows during 2023, this research demonstrates that ESG considerations introduce a 150-300 basis point
cost of capital premium for low-scoring projects while reducing financing costs by 25-50 basis points for high-
performing assets. The analysis reveals that deepwater projects exhibit superior ESG performance (36.4/100
versus 27.4/100 for shale) but face 8-12% ESG compliance costs compared to 3-5% for shale operations. Carbon
pricing mechanisms at $60-80 per tonne CO2 create a $6-8 per barrel cost disadvantage for deepwater versus $12-
16 per barrel for shale, fundamentally altering the traditional cost advantage of offshore developments. These
findings indicate that ESG-driven financial modeling necessitates comprehensive reassessment of upstream
investment strategies, with implications for capital allocation, project economics, and long-term portfolio
optimization in the energy transition era.
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1. Introduction dollars per tonne is raising a record 104 billion

revenues in 2023.
1.1 Background and Context

Institutional investors are becoming more critical of
the oil and gas sector, 82% of companies have Task
Force on Climate related Financial Disclosures
(TCFD) frameworks in place, and 68% have
Sustainability Accounting Standards Board (SASB)
frameworks. Finance limitations due to ESG have
resulted in a polarized capital market with high-
performing firms availing themselves of favourable
financing conditions and low-scoring firms being
subjected to limited lending facilities and high-cost

In 2023, the energy sector of the world saw
unprecedented change with clean energy spending
estimated at $1.7 trillion against fossil fuel spending
of 1.0 trillion, a fundamental change in the ratio of
1:1 five years ago. This is a dramatic change of
capital which indicates the increased involvement of
Environmental, Social, and Governance (ESG)
considerations to the cost-benefit analysis of
upstream oil and gas projects and it has completely
changed the way the traditional cost-benefit analysis
will be done in the future. Currently carbon pricing
schemes targeting about 23 percent of the world
greenhouse gas emissions at an average range of 32

financing. The sustainable finance market is
estimated to have reached $5.8 trillion in 2022, and
in the energy sector of the green bond market,
issuing green bonds topped 104 billion. The
CPA, ACCA, CA, MBA implication of this shift on upstream cost structures
is enormous, especially on the comparative
economics of shale developments and deepwater
developments (Birol, 2023).

Company : Abu Dhabi Oil Field services company
Energy ( OIL AND GAS INDUSTRY)
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ESG Dimension Key Metric Shale Deepwater Average Industry Best
Average Practice
GHG Emissions || 45-55 kg <25 kg
Environmental Intensity CO2/boe 35-45 kg CO2/boe CO2/boe
Methane  Leak
Environmental Rate 2.5-3.5% 1.5-2.5% <1.0%
0.5-1.2
Environmental Water Usage bbl/boe 0.2-0.5 bbl/boe <0.2 bbl/boe
0.8-1.2
Social Safety Record TRIR 0.4-0.8 TRIR <0.3 TRIR
Community 0.5-1.0%
Social Investment revenue 1.5-2.5% revenue >2.0% revenue
Board
Governance Independence 65-75% 75-85% >85%
Executive Aligned Sustainability-
Governance Compensation with peers Above peer average linked
Transparency
Governance Score 60-70/100 70-80/100 >85/100

1.2 Research Objectives and Innovation

The study fills serious gaps in the current body of
energy investment by devising a
comprehensive ESG-financial modelling framework

that measures the effect of sustainability standards

analysis

on upstream cost curves. The research sets four main
goals: to measure the difference in the effectiveness
of ESG criteria between the investment of shale and
deep water; to model the effects of the carbon
pricing mechanisms to the comparative costs
structure; to examine the differences in the price of
financing costs under varying ESG constraints; and
to build the predictive models of investment
decision-making under changing ESG constraints
(Chen et al., 2023).

The originality is the fact that the ESG performance
metrics are thoroughly integrated with conventional
financial model, including actual data on 276 oil and
gas companies in a variety of ESG rating schemes.
The study shows that ESG factors bring in non-
linear cost effects that fundamentally change
investment rankings with the carbon pricing being a
critical transition point in which formerly

uneconomical projects would be viable and vice

versa. The work contributes to the existing
knowledge about how the sustainability imperatives
transform energy investment horizons and offers the
operational means of the capital management

optimization.
1.3 Scope and Methodology Overview

The analysis incorporates upstream oil and gas
operations around the world and two types of
dominant development, namely, North American
shale oil (a large part of the Permian Basin) and
deepwater offshore operations (Gulf of Mexico and
international  equivalents). The methodology
combines several sources of data such as IEA World
Energy Investment reports, EIA upstream cost study,
ESG rating agencies and carbon pricing databases
covering 2020-2023. Financial modeling integrates
the Net Present Value (NPV) analysis through risk-
adjusted discount rates based on ESG performance
differentials. The paper uses a mixed-method which
uses a quantitative analysis of cost structure, ESG
scoring approaches and scenario modeling under
different carbon pricing regimes. Certain restrictions
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are the unavailability of data to private companies
and the dynamic character of ESG assessment
frameworks (Climate Policy Initiative, 2023).

2. Literature and Technology Review
2.1 Current State of Technology

Modern upstream cost analysis shows that there is a
lot of technological and economic difference
between shale and deep-water developments. Shale
activity shows the average cost of drilling and
completion per well of 4.9-8.3 million, and
breakeven prices of new wells at 60-65 per barrel
and old wells at 30-35 per barrel. The advantages of
these developments include short-cycle nature that
allows quick adjustment to changes in commodity
price with development cycles that take 6-12 months
as opposed to 48-84 months to deepwater projects.
Nevertheless, the shale wells also have steep decline
curves that have first year production decline of 65-
85 percent and require continuous drilling programs
to sustain production at levels.

Deepwater projects have opposing economics; the
cost of the project goes between 100-500 million
dollars but with breakeven prices around 40-
45/barrel (this is lower) even with increased capital
intensity. These projects have been shown to have a
higher longevity of 5-8 percent/annual decline rates
and operating cost of $15-25/barrel. Recent
technological innovations have brought the
breakeven prices at deepwater in the year 2019 at a
35 percent lower price when compared to 2014,
which has made offshore developments very
competitive compared to onshore products. The
contrast between long-cycle and stable deepwater
projects (high-decline of shale wells) and short-
cycle determines radically different risk-return
structures, which are complicated by ESG
considerations (Energy Information Administration,
2022).

2.2 Emerging Developments and Innovations

ESG integration has also intensified technological
innovation of both types of development, with
business firms spending a lot of money on emissions

reduction technologies, digital optimization, and
increased efficiency in their operations. Carbon
capture, utilization and storage (CCUS)
technologies is a key intersection point, with oil and
gas companies having 90 percent of the global
capacity of CCUS technology.

The industry has also invested heavily in
decarbonization projects, with India as an example
of ONGC committing up to $24 billion to net-zero
operational emissions by 2038. The digital
transformation efforts utilize artificial intelligence
and machine learning to streamline the drilling
activities and limit environmental imprints.
Reservoir modeling and advanced seismic imaging
technologies make the exploitation of the existing
field more efficient, minimizing the need to have
further exploration and the resulting impacts on the
environment. This is a fundamental change in the
priorities in the development of technologies in the
energy sector as these innovations are becoming
more of an ESG performance requirement than a
more economically focused one (Equinor ASA,
2023).

2.3 Gap Analysis and Opportunity Identification

Although there is broad literature on the individual
points of ESG and energy economics, major gaps
have been identified in the comprehensive models of
integrating both sustainability metrics and the
conventional patterns of financial analysis. Current
cost curve analyses do not get ESG-motivated
financing premiums, effects of carbon pricing, and
regulatory compliance expenses that are taking on
an increasing role in investment choices. The
existing academic literature does not present strong
quantitative models that have a relationship between
the scores on ESG performance and the cost of
capital differences among various types of upstream
developments.
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Investment 2023 Amount ($ || 2022 Amount ($ || YoY Change || Share of Total (%)
Category Billion) Billion) (%)

Total  Energy

Investment 2800 2400 +16.7% 100%
Fossil Fuel

Investment 1000 950 +5.3% 35.7%
Clean Energy

Investment 1700 1400 +21.4% 60.7%
Oil & Gas

Upstream

Capex 603 575 +4.9% 21.5%
Shale

Investment 78 82 -4.9% 2.8%
Deepwater

Investment 45 38 +18.4% 1.6%
ESG-

Compliant

Energy Funds 850 720 +18.1% 30.4%
Green Bonds

(Energy

Sector) 104 95 +9.5% 3.7%

Existing evaluation systems are not capable of
reflecting the dynamic aspect of the relationship
between ESG influences on investment economics
especially the threshold effects where a modest
increase in the ESG can lead to a disproportionate
increase in financial returns. There is a chance to
come up with combined modeling techniques that
are useful in delivering operational insights on
portfolio optimization in the face of sustainability.
This study fills such gaps by offering quantitative
models that establish connections between ESG
performance and financial performance in different
categories of shale development and deepwater
development (Fitch Solutions, 2023).

3. Technical Framework and Architecture
3.1 System Design and Core Components

System Design and core elements. The financial
modeling framework that is ESG integrated is a

collection of four interrelated analytic modules that
are capable of defining the multidimensional effects
of sustainability criteria on upstream investment
economics. The Environmental Assessment Module
measures the intensity of emissions (kg CO2/boe),
the amount of water used (bbl/boe) and waste
management practices using SASB metrics that are
applicable to the oil and gas exploration and
production industry. Shale operation portrays 45-55
kg CO2/boe of average emissions intensity in
contrast to 35-45 kg CO2/boe of emission intensity
with deepwater developments whilst water usage
has a significant difference of 0.5-1.2 bbl/boe in
contrast to 0.2-0.5 bbl/boe deepwater operation (Gas
Exporting Countries Forum, 2022).

Social Impact Assessment Module measures the
performance of safety by using Total Recordable
Incident rate (TRIR), community investment as a
portion of revenue, and local employment rates. The
deepwater operations portray better safety
performance of TRIR of 0.4-0.8 than shale, and
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community investment ratio of 1.5-2.5% as opposed
to 0.5-1.0% of shale operations [data analysis]. The
Governance Evaluation Module evaluates the levels
of independence of the board of directors, alignment

of executive compensation and transparency rates by
reference to the developed frameworks of ISS ESG,
MSCI, and Sustainalytics rating agencies.

Framework/St | Oil & Gas || Focus Area Compliance Investor

andard Adoption Cost (% of | Requirement
Rate (%) Revenue) Level

TCFD 82% Climate Risk 0.1-0.3% High

SASB 68% Industry Metrics 0.2-0.4% Medium

GRI 75% Comprehensive ESG || 0.1-0.2% Medium

UN Global

Compact 45% Principles-based 0.05-0.1% Low

CDP 85% Environmental Data 0.1-0.2% High

Science-based
SBTi 35% Targets 0.3-0.8% Growing

3.2 Implementation Methodology

The integrated cost modeling process involves the
application of ESG performance scores in the
regular discounted cash flow analysis by use of risk-
adjusted discount rates and carbon prices. The base
discount rates are adjusted according to the
performance of the ESG categories: companies with
high performance (ESG score 80-100) get the
discount rates reduced by 25-50 basis points, and
those with low performance (ESG score 40 or lower)
have 150-300 basis points premiums due to the
limited access to the capital markets [data analysis].
Scenario analysis is used to model the effects of
carbon prices in the range of $10-120 per tonne
CO2, and the shale operations would experience a
cost of an extra 20-24 per barrel in the areas of
maximum price of carbon pricing, as opposed to
1012 per barrel in the deepwater operation (data
analysis).

The framework utilizes Monte Carlo simulation
analysis to simulate uncertainty on variables of
major concern such as oil prices, carbon price trends

and the evolution of ESG scoring. Interdependencies
are also represented in correlation matrices, which
show that shale operations show -0.60 correlation
between ESG scores and financial returns against -
0.40 between deepwater developments. This
approachology would facilitate an integrated risk
analysis taking into consideration the conventional
geological and business risks and new ESG-related
financial effects (International Energy Forum,
2023).

3.3 Technology Stack and Infrastructure
Requirements

This has to be implemented with strong data
management infrastructure that is able to handle
various ESG rating frameworks with other
conventional financial and operational databases. It
incorporates real-time carbon pricing feeds on key
trading systems such as EU ETS, California Cap-
and-Trade as well as emerging national carbon
markets. The ESG data integration includes the
TCFD climate risk reporting, SASB industry-based
metrics and the rating agencies rating through
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Sustainalytics, MSCI, and ISS ESG platforms.
Computational Needs entail high-performance
computing ability to perform Monte Carlo
simulation and optimization code to allow the
portfolio level analysis of hundreds of possible
investment scenarios. The infrastructure delivers
API integration with the key financial data providers
such as Bloomberg, Refinitiv, and S&P Global and
provides the real-time updating of market conditions
and ESG scoring changes (International Investors
Group on Climate Change, 2023).

4. Performance Analysis and Evaluation
4.1 Experimental Design and Metrics

The overall performance analysis is based on a multi
scenario analysis framework that analyses 16
different combinations of oil price (50-80/barrel)
and carbon pricing (0-100/tonne CO2) combinations
to gain some comparative investment appeal. The
use of NPV has been adjusted by 10% discounts
rates with premiums of ESG performance, 15 years
of project life on shale developments and 25 years
on deepwater projects on the basis of asset longevity
differentials (Kaiser, 2009). Risk-adjusted returns,
breakeven price sensitivity and capital efficiency
indicators (in EUR) in the form of EUR/dollar spent
are key performance indicators.

The assessment system includes volatility analysis
which indicates that shale operations have 35

percent price volatility vs. 25 percent of deepwater
developments with oil price correlation at 0.85 and
0.65 respectively [data analysis]. The ESG
performance scoring employs weighted averages in
the areas of environmental (50%), social (25%), and
governance (25%) dimensions, which are compared
to the industry best practices and performance of
peer groups. Financing cost analysis measures the
relative effect of ESG scores on the access to capital,
where projects that perform well receive preferential
terms and developments with low scores have
limited opportunities of accessing funds (Kaiser,
2009).

4.2 Quantitative Results and Analysis

Detailed NPV analysis shows that there is a great
difference in investment attractiveness in various
ESG and carbon pricing conditions. Deepwater
projects at a zero-carbon price of 60 oil, show
significant NPV benefits (2.93 billion compared to
20.8 million on representative shale wells) of the
scale difference between the types of projects [data
analysis]. Nonlinear effects, however, are introduced
by an introduction of carbon pricing where the
pricing of carbon at $100/ tonne NPV to deepwater
is reduced to $733 million and at the same price
shale economics retains its positive NPV of $4.2
million, which effectively changes comparative
investment rankings.

Carbon Shale Oil || Deepwater Investment Technology Competitive

Price Impact Impact Decision Adoption Position

($/tonne ($/barrel) ($/barrel) Threshold

C02)

$10-20 +$2-4 +$1-2 Minimal impact Status quo Unchanged

Consideration Efficiency Slight

$30-50 +$6-10 +$3-5 factor measures disadvantage
CCUS Significant

$60-80 +$12-16 +$6-8 Major factor consideration pressure

$100-120 || +$20-24 +$10-12 Project killer Major transition || Uneconomical
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The analysis of ESG performance shows that
deepwater operations score higher on the overall
score (36.4/100) than shale developments (27.4/100)
because of lower emissions intensity and better
practices of community engagement. This difference
in performance would amount to the same premium
of cost of capital (225 basis points) on the two types

of assets in the present analysis because both of them
are in the severe ESG risk category. Nonetheless,
deepwater projects show a higher potential of
changing its score on the ESG by going through
technological improvements and optimization of
operations, which may lead to benefits in terms of
financing when the sustainability demands increase.

Carbon Price Impact on Oil Production

—— Shale Oil —s— Decpwater

$/barrel

60

$/tonne CO2

Figure 1 Impact of Carbon Pricing on Production Costs - Shale vs. Deepwater Qil

The carbon price sensitivity analysis shows that
there exist crucial threshold influences in which
investment choices change radically. At a price of
less than 30 tonne per tonne of carbon, deepwater
will be economically advantaged in any type of
scenario in which oil prices are. But with carbon
pricing of 60-80/tonne, the shale projects will prove
to be tougher in that the absolute emissions are lower
even though the intensity of emissions per barrel
produced is higher. This paradoxical outcome is a
product of the differences in scales between types of
projects and it indicates the benefits of portfolio
diversification in the light of changing carbon prices
regimes (World Bank Group, 2021).

4.3 Scalability and Practical Implementation
Assessment

The analysis of implementing shows that there is an
important variation in scaling shale and deepwater
ESG improvement initiatives. Shale processes enjoy
uniform and standardized well design allowing rapid
implementation of emissions mitigation systems on
large well portfolios, and the overall cost of meeting
ESG to compliance costs are estimated to be 3-5%
of the total project costs [data analysis]. Deepwater
projects are more costly to comply with ESG
(between 8-12 percent of project value) and have
scale benefits, as well as longer-life assets, resulting
in more absolute emissions reduced per dollar of
investment .
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Energy Investment Flows 2023

Deepwater Investment

Shale Investment

Investment Type

1500 2000 2500

Billions USD

Figure 2 Global Energy Investment Flows by Category (2023)

The capital market analysis shows that institutions
investors increasingly prefer ESG-compliant energy
investments, and energy funds with an ESG focus
expanded 18.1% to reach $850 billion in 2023 [data
analysis]. The energy sector issued green bonds
amounting to $104 billion which constituted 9.5% of
increased value annually which offered alternative

sources of finance to high-achieving projects [data
analysis]. Nonetheless, the availability of these
sources of funds necessitates proof of plausible ESG
ways of enhancing and consistency with science-
based aims, giving preference to deepwater projects
that have more likely chances to decarbonize (World
Bank Group, 2023).

Notes

Cost Component

Shale Oil
(Permian)

Deepwater Gulf of
Mexico

Drilling & Completion

$4.9-83M  per
well

$100-500M  per
project

Shale wells have higher initial
decline

Operating  Expenses

Deepwater has higher OPEX per

(OPEX) $8-12/boe $15-25/boe barrel
Breakeven Price || $60-65 (new Deepwater  breakeven lower
($/barrel) wells) $40-45 despite higher capex

Shale wells much smaller
Well Cost ($ millions) | 4.9-8.3 100-500 investment
Development
Timeline (months) 6-12 48-84 Shale faster to market
Production  Decline || 65-85% (first
Rate (%o/year) year) 5-8% (first year) Shale production declines rapidly

Average Daily Rate
&)

50,000-100,000

600,000-800,000

Deepwater rigs much more

expensive

There is a practical implementation analysis that the
meaningful improvement of ESG scores in the

context of single, large-scale technology

implementations like CCUS systems or renewable
energy integration is possible in deepwater projects.
On the other hand, the shale operations demand
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distributed upgrading of many wells and facilities,
which brings complexity to the implementation, but
could lead to reduce per-unit costs. This implies that
there are various optimal approaches to the
development of the ESG performance of the assets
of both types, where deepwater should be oriented
on the transformative technologies, whereas the
operational efficiency will be promoted in shale .

5. Discussion and Future Implications

5.1 Technical Achievements and Innovation
Impact

This study shows that the integration of ESG is
changing the nature of upstream investment
developing new decision-making
models going beyond technical and commercial
aspects. The measurement of the effects of ESG
performance on cost of capital is a major
breakthrough in the analysis of energy investment
disclosure that indicates 150-300 basis point
sanctions on low performers as well as 25-50 basis
point rewards on high-scoring projects [data
analysis]. Integrated carbon pricing models exhibit
shift effects at levels of $60-80/tonne CO2 reversal
in investment preferences which represents critical
decision-making point to portfolio managers as they
navigate the energy transition (UNCTAD, 2023).

economics,

ESG vs Cost of Capital

100

Cost Prem (bp)

50

60

ESG Score

20

Figure 3 ESG Performance Impact on Cost of Capital in Oil & Gas Sector

The innovation effect can be seen on the real-world
investment decision making because it has been
shown that the deepwater projects, although
currently more expensive in both ESG compliance
costs (8-12 versus 3-5 percent), result in better
overall ESG performance scores and have a higher
likelihood of significant reductions in emissions in
the long run [data analysis]. The result contests the
traditional views of the sustainability of offshore
development and indicates the possibilities of
repositioning deepwater resources in ESG-oriented
investment rules. Facts that are presented in the
research are quantitative proof of the greater capital
being allocated to deep water developments as
carbon pricing systems become more robust and
environmental sustainability demands become more
stringent.

5.2 Challenges and Limitations

The present analysis is limited in a number of ways
demonstrating areas that need to be researched. The
ESG scoring practices are still developing, and there
is a considerable difference in rating agencies that
brings doubts in performance measurement and
rivalry. The analysis is based on industry average
information that might fail to reflect the company
specific changes in performance or technological
that the
competitive positions .

advancements may greatly change

The variations in the design of the carbon pricing
mechanisms between jurisdictions make it difficult
to apply the standardized assumptions of the cost
impacts globally. The study finds the limitations on
data availability especially on the analysis of the
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privately owned companies and small independent
operators that constitute large percentage of the
shale development activity. ESG reporting standards
are still maturing, and currently, 35 percent of oil and
gas firms have implemented Science-Based Targets
initiative (SBTi) schemes, which restricts the quality
of the future directions of the emissions reduction
pathway analysis [data analysis]. The changing
regulatory environment and the policy process
further increase the uncertainty in the long-term
scenario modeling .

5.3 Future Research Directions and Roadmap

The novel technologies such as green hydrogen
creation, direct air capture, and innovative materials
should be incorporated into the ESG performance
enhancement strategies, which will be the focus of
the future research. The study of the regional
differentiation in ESG practice and carbon pricing
systems will enhance the applicability of the model
in various jurisdictions and regulating systems. The
creation of more dynamic ESG scoring models
integrating the technological improvement curves
and the possibility of optimizing operations is one of
the key areas of development (OECD, 2023).

ESG Framework Adoption in Oil & Gas

Oil & Gas Sector

B SBTI
CDP

B UN Global

B GRI

B SASB

B TCFD

Figure 4 ESG Framework Adoption Rates in Oil & Gas Sector (2023)

Studies ought to investigate the optimization of
portfolio level involving the combination of shale
and deepwater assets in order to gain the best risk-
adjusted returns under the ESG restrictions. The
correlation between ESG performance and
operational excellence and technological innovation
could be investigated, which might result in
additional synergistic advantages other than the
improvements based on sustainability. The next-
generation models using machine learning might
enhance the accuracy of prediction regarding the
development of ESG scores and the analysis of the
path of price of carbon. Enhancement of real-time
ESG performance monitoring systems deployed
with investment decision support platforms is an
opportunity to apply in practice with great
commercial potential (Task Force on Climate-
related Financial Disclosures, 2023).

6. Conclusion
6.1 Summary of Contributions

This study confirms that ESG requirements change
dramatically the economics of upstream oil and gas
investments and call into question the need to re-
calibrate traditional cost curve models. The
quantitative analysis goes to show that there are
some nonlinear effects of carbon pricing
mechanisms to investment attractiveness, where
effects at thresholds would be at the levels of 60-
80/tonne CO2 where deepwater benefits reduce
compared to the shale developments with better
baseline ESG performance (Opportune LLP, 2023).

The research also indicates that costs of compliance
with ESG are between 3-5 percent in shale
operations and between 8-12 percent in deepwater
project and financing cost differentials is between
175-350 basis points between high and poor ESG
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performers. The emergence of the integrated ESG-
financial modelling models offers feasible solutions
in investment decisions-making within the dynamic
sustainability limitations. The study proves that
deepwater projects have a higher ESG score
(36.4/100 compared with 27.4/100) and have a
higher chance of making significant emissions
reductions, which places such assets in a better
position as environmental demands become
increasingly stricter. The critical threshold effects of
carbon pricing identified in the analysis have a
fundamental impact on the investment ranking and
require dynamic portfolio optimization strategies
with the consideration of the ESG performance
trajectories.

6.2 Implementation Recommendations

All upstream investment performance should be
conducted by investment practitioners using
scenario analysis with carbon pricing paths that
cover both actual performance of current prices
(such as 30-50/tonne) and the suggested policy
levels of the High-Level Commission (such as 50-
100/tonne by 2030). The portfolio optimization
approaches must take into account the potential
performance on ESG instead of the existing
performance, which is preferable to focus on assets
with plausible routes to achieve significant
performance gains. Increased attention should be
paid to deepwater investments as they have high
eco-social baseline performance and size benefits to
put in place emission reduction technology.

The ESG-adjusted cost of capital should be
integrated into capital allocation frameworks
acknowledging the rising bifurcation of financing
markets in relation to sustainable energy
investments as compared to conventional energy
investments. The adoption of ESG frameworks,
specifically, TCFD and SASB, should have priority
in companies to remain in the institutional capital
market and the most favorable conditions of
financing. The adoption of a full-fledged ESG
surveillance and reporting systems is critical
infrastructure to be in place in order to navigate the
emerging mix of factors who are regulating and
placing more investors with financing mechanisms
that are going to manage long-term portfolio under
the  sustainability = pressure  (Sustainability
Accounting Standards Board, 2023).
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