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ABSTRACT

This study investigates the impact of green accounting practices on corporate sustainability performance
across multiple industries, analyzing panel data from 187 publicly listed agricultural farms over a five-year period
(2019-2023) using fixed-effects regression models to quantify the influence of comprehensive green accounting
implementation on environmental, social, and governance outcomes. Drawing on resource-based theory, institu-
tional theory, and stakeholder theory, this study provides theoretical insights into how accounting systems facilitate
organizational responses to sustainability pressures. Our findings reveal robust positive associations between the
Green Accounting Index and sustainability metrics, with the strongest effects observed for environmental perfor-
mance (8 = 0.284, p < 0.001, R? = 0.379), followed by social (3 = 0.198) and governance dimensions (3 = 0.153).
The results demonstrate that green accounting functions not only as a compliance mechanism but also as a strategic
catalyst, transforming how organizations perceive, measure, and improve their sustainability performance. Dimen-
sional analysis identifies natural resource accounting as the most influential driver of environmental performance
(B = 0.38), while integrated reporting frameworks demonstrate the strongest effect on governance outcomes
(8 = 0.31). Leadership commitment emerges as the most significant moderating factor (8 = 0.112, p < 0.01), with
the relationship between green accounting and sustainability strengthening over time (45.9% increase in effect size
from 2019-2023) and varying substantially across industries (Energy: § = 0.325 vs. IT: 8 = 0.187). Agricultural
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farms implementing comprehensive green accounting achieved significant operational improvements, including a

23% average reduction in emissions intensity and a 17% enhancement in resource efficiency, with implications for

management practice, organizational design, and policy development.

Keywords: Green Accounting; Agricultural Sustainability; Farm Management Accounting; Environmental Manage-

ment Accounting; Agricultural ESG Performance; Sustainable Agriculture; Rural Enterprises

1. Introduction

Today, farmers and agricultural businesses are fac-
ing unprecedented convergences of environmental and
economic pressures, and the way they do business has
been fundamentally reshaped. However, walk through
any farming community and the words you hear are
about uncharacteristic weather patterns, increasing in-
put costs, and excessive pressure from buyers who not
only want to know what they are buying but how it
is grown['-3l. The impact of climate change on agri-
cultural producers is neither theoretical nor distant, as
they endure extended droughts, atypical flood predic-
tions, changing growing cycles, and invasions of new in-
sect pressures that harm crop yields and farm profitabil-
ity [+-61,

The problem is that agriculture resides where the
environmental stewardship addresses overlap with the
food producer. Despite of governments worldwide in-
troducing stricter regulations on the use of water, pesti-
cides, and carbon emissions, farmers are simultaneously
being asked to feed a growing global population 78], The
result is a difficult balancing act between economic vi-
ability and environmental responsibility that the agri-
cultural enterprises must demonstrate. Today, farm-
ers must contend with more than conventional market
forces—they have to respond to carbon credit programs,
sustainability certifications, and supply chain requests
to be held accountable for their detailed documentation
of their environmental practices [®1%,

Against this backdrop, green accounting has devel-
oped as a key tool for agricultural enterprises aiming to
assess, manage, and communicate their environmental

s[11-13] Tra-

impact alongside their profitable operation
ditional farm accounting has been primarily concerned
with inputting the amount of seeds, fertilizers, and fuel

used versus outputting the amount of harvest per acre,

in bushels or per pound of milk produced. Green ac-
counting, however, digs deep, enabling farmers to put
meat on a common bone that standard financial state-
ments fail to measure—the environmental cost and ben-
efits of soil carbon sequestration, water conservation,
biodiversity enhancement, and the real cost of resource
depletion 14151,

Imagine the corn farmer who has always deemed
himself successful based on yield per acre and profit
margins. That same farmer would benefit from green
accounting—i.e., an understanding of the whole picture,
including how much carbon is being stored in their soil.
How much is that nitrate runoff impacting nearby water-
ways, costing? There are different tillage practices 16181,
What are the impacts of different tillage practices on
soil health and long-term productivity? By broadening
their scope, agricultural businesses can make choices
that support today’s profits while aiming for tomor-
row’s profitability and recognize that good environmen-
tal practices can also be good business %201,

This is not justabout compliance or good corporate
citizenship anymore, as far as agricultural enterprises
are concerned—it is rapidly becoming about market ac-
cess and competitive advantage [?!]. Whether their food
is grown on farms, produced in factories, or eaten by in-
dividuals, food agricultural farms, restaurants, and con-
sumers themselves are asking for transparency about
how their food is produced. Farmers with good account-
ing systems, which demonstrate a sustainable (or more
sustainable) practice, will often garner a premium price,
gain access to a new market, or qualify for an incentive
program 22, With some progressive agricultural opera-
tions implementing sophisticated environmental track-
ing systems to monitor everything from fuel consump-
tion per acre to wildlife habitat preservation and using
this data not just for reporting but for identifying op-
portunities for cost savings and operational improve-
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ments [23] the startup of the UC Davis Elsevier Sponsored
Lectureship in Environmental Sciences is timely. This
evolution from traditional financial accounting to com-
prehensive green accounting represents a fundamental
shift in how agricultural enterprises measure and man-
age their operational impact.

Despite the clear potential benefits, research on
green accounting in agriculture remains frustratingly un-
derdeveloped and dispersed[?4]. Most previous studies
have addressed large corporations or specific geograph-
ical areas, which provide little insight into how agricul-
tural enterprises can implement such systems. Existing
agricultural studies are limited and most focus on only
one or a few crops or agricultural practices, which re-
strict the applicability of the results to general agricul-
tural systems. The problem with this research gap is se-
vere because most agricultural enterprises operate on
razor-thin profit margins and are unable to allocate re-
sources and time to utilize accounting systems that will
not increase their performance measures.

There could not be higher stakes. With increas-
ing pressure on agricultural enterprises to be both prof-
itable and sustainable, they need evidence to help them
decide if and how green accounting can be used to meet
seemingly contradictory goals. Many farmers and agri-
cultural businesses may continue to rely on traditional
accounting methods, which do not capture important en-
vironmental and economic opportunities unless there is
solid research that proves the value of these practices.
On the other hand, as environmental concerns continue
to grow and sustainability becomes increasingly crucial
for future success, standard farm accounting often fails
to accurately record both the positive and negative im-
pacts on the environment. As a result, green accounting
should be used, as it allows a clearer way to include en-
vironmental and social factors into decision-making in
agriculture.

This research addresses these critical knowledge
gaps through an in-depth analysis of how green account-
ing practices affect sustainability performance in agricul-
tural enterprises. The focus of our investigation spans
three fundamental questions of interest to anyone in-
volved in agricultural production:

1.  To this end, does the adoption of green accounting

practices increase the sustainability performance
metrics of agricultural enterprises?

2. Which specific dimensions of green accounting
practices—environmental cost accounting, nat-
ural resource accounting, sustainability perfor-
mance measurement, or integrated reporting—
demonstrate the strongest influence on environ-
mental, social, and governance performance out-
comes in agricultural enterprises?

3.  How do these factors, real or imagined, influence
the green accounting effectiveness in spurring agri-
cultural sustainability performance?

The results of this research will provide practical
guidance for farmers, agricultural business managers,
policymakers and agricultural lenders who are seeking
to incorporate sustainability into agricultural decision-

making!121721],

Due to increasing pressure from en-
vironmental impact, the agricultural sector is under
scrutiny while also being asked to feed an ever-growing
population. Itis now imperative that the industry under-
stands the role accounting systems play in creating sus-
tainable agricultural practices for the sector to remain
viable in the long term.

This paper proceeds as follows: In Section 2, we re-
view existing research on agricultural accounting, and
our framework for evaluating agricultural sustainabil-
ity is built. We then detail how we selected the agri-
cultural enterprises we studied (Section 3) and how we
measured green accounting practices and sustainability
outcomes (Section 3). In Section 4, we present our find-
ings, whereas in Section 5, we discuss what these results
suggestabout opportunities for agricultural practice and
policy. Section 6 concludes our main arguments, high-
lights the limitations of our research, and outlines future
research directions.

2. Literature Review and Hypothe-
sis Development

2.1. Green Accounting in Agriculture: Evo-
lution and Current Practices

Green accounting in agriculture is a journey with
cross-generational patterns of change that follow the
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footprints of how farming itself has evolved over the
years. Record keeping for regulatory compliance begins
simply, but has evolved into sophisticated systems that
help agricultural enterprises determine the actual cost
and value of their environmental stewardship. When
examined over the past few decades, this evolution be-
comes very apparent when considering how different
agricultural operations have adopted these practices.

Take Midwest Family Farms, a 2,500-acre corn and
soybean operation in Iowa in 1880, as an example. At
first, all they were concerned about was traditional met-
rics: input costs per acre, yield per bushel, and profit
margins per season. However, in the early 2000s, when
they began adopting precision agriculture technologies,
they discovered that their accounting system lacked the
key piece of information required for resource efficiency
and environmental impact. With green accounting in
mind, they incorporated metrics such as fuel consump-
tion per acre, fertilizer efficiency rate, changes in soil or-
ganic matter, and patterns of water consumption. Not
only did this expanded accounting framework reveal
that yield performance for some particular fields was
consistently low, but it also uncovered how these same
fields compromised operational efficiency in terms of re-
source utilization. It was also important to show them
that their longest-term most environmentally sustain-
able practices: reduced tillage, cover cropping, and pre-
cision nutrient application were also their most prof-
itable[11:16:18],

Unique pressures, distinct from those in other in-
dustries, have led the agricultural sector to adopt green
accounting. Manufacturing agricultural farms are in-
terested in waste reduction and emission controls. In
contrast, agricultural enterprises must tackle simultane-
ously and with equal importance the challenges of max-
imizing productivity for food security, minimizing detri-
mental environmental impact for preserving future soil
and water resources, complying with increasingly strin-
gent regulatory requirements and producing food under
the pressure of the buyers for environmentally friendly
food[®71. Since it is such a complex topic, there have
been developments of specialist green accounting meth-
ods that reflect the many and varied factors involved in

agricultural sustainability.

The unique characteristics of farming operations
also make modern agricultural green accounting multi-
dimensional and many of the interconnected dimen-
sions of green accounting are similar for all classes of
businesses. Resource efficiency accounting tests how ef-
ficiently using those inputs yields outputs—by measur-
ing yield and quality. However, it is more complex than
cost/unit accounting and also includes the estimation
of efficiency metrics, such as carbon sequestration per
acre, water use efficiency, and soil health indicators 28],
As agricultural enterprises begin to realize how climate
change impacts them, as well as how their practices can
actively take up carbon in their soils through cover crop-
ping, no-till and rotational grazing 1%1°], the importance
of carbon accounting becomes even more evident.

The integration of green accounting with biological
and ecological systems differentiates agricultural green
accountancy from corporate environmental accounting.
For a manufacturing company, it may be tracking car-
bon emissions arising from energy use. In an agricul-
tural enterprise, it must also track both emissions and se-
questration, as well as resource use and the provision of
ecosystem services. Given this dual nature, farms can be
both sources and sinks of environmental impacts; thus,
attention to them requires accounting systems capable
of capturing relationships that are often both complex
and cyclical between economic and environmental per-
formance (6191,

Additionally, the sector’s particular relationship
with technology adoption has even played a part in the
evolution of green accounting in agriculture. The sheer
amount of data now available on field-level variations in
productivity and environmental impact, made possible
by the integration of precision agriculture technologies,
satellite imagery, soil sensors, and GPS-guided equip-
ment, is unprecedented. This data is increasingly be-
ing used in progressive agricultural operations not only
to inform operational decisions, but as the framework
for sophisticated green accounting systems that will per-
mit environmental performance to be tracked down to

very fine-grained levels 1201,

However, this technologi-
cal capability has alsohighlighted the distance data col-
lection and meaningful integration and use in the ac-

counting system, as many farms now introduce a signifi-
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cant amount of environmental data that is of limited use

in helping them make decisions.

2.2. Agricultural Sustainability Performance:
Measurement and Stakeholder Expect-
ations

Nearly three decades of historical evolution in the
measurement of sustainability performance in agricul-
ture capture a shift from societal expectations and sci-
entific understanding of the environmental and social
impacts of agricultural systems. Unlike other indus-
tries where sustainability metrics typically strive to limit
the negative impact of economic production, agriculture
must demonstrate how it will, in some cases, (i) posi-
tively contribute to food security, rural economic devel-
opment, and ecosystem services (ii) while reducing en-
vironmental harm 78],

There appear to be several distinct phases of the
evolution of agricultural sustainability measurement.
In the initial compliance era (1970s-1990s), farms
reported pesticide applications, nutrient management
plans, and erosion control measures to meet govern-
ment requirements 34, The period until the 1980s was
marked by a defensive approach to environmental man-
agement, which used sustainability metrics to prove
mere compliance with environmental regulations rather
than to catalyze operational improvements.

The era of eco-efficiency (1990s-2010s) was char-
acterized by a focus on resource productivity and waste
reduction, whether relishing the joys of shopping and
science or agonizing over how obsolete ambition has
become, through the measurement of resource produc-
tivity and waste reduction. The agri-business started
recording variables such as yield per kilogram of fertil-
izer applied, water use efficiency, and energy per unit of
production during this period. The push from this ap-
proach had been that rather than being opposed, envi-
ronmental stewardship could often be one and the same
with economic efficiency, most notably in agricultural

systems reliant on resources[®1°],

During this period,
precision agriculture technologies were introduced that
were sufficient to provide data collection for measuring
these relationships at the field and subfield levels.

Agriculture’s multifunctional role in society is a

more holistic view than the current integrated sustain-
ability era. Environmental indicators include carbon
footprint, water quality impact, impact on biodiversity
conservation and soil health and social indicators are
worker safety, rural community development, food se-
curity contribution, economic indicators are profitabil-
ity, risk management and long term viability and gover-
nance indicators are transparency, stakeholder engage-
ment and ethical business practices3'%]. This approach
reflects an escalating awareness that sustainable agricul-
ture is not possible unless it meets multiple objectives
simultaneously.

Unique challenges face contemporary agricultural
sustainability measurement as compared to other sec-
tors. The inherent variability of agriculture, due to its bi-
ological nature, makes consistent measurement difficult.
The effects of management practices on productivity and
environmental performance can be difficult to disen-
tangle from weather patterns, pest pressures and soil
conditions, which can also significantly affect productiv-

10111 * Furthermore, the long time horizon of some

ity!
of these sustainability benefits (e.g., soil health improve-
ments and carbon sequestration) necessitates measure-
ment frameworks that cover changes across multiple
growing seasons, or even decades.

However, the situation in agriculture is seeing
a stakeholder landscape for agricultural sustainability
growing ever more complex and demanding. Suppli-
ers are also required to provide detailed sustainabil-
ity documentation for their products, and their produc-
tion practices are now increasingly specified as specific
practices or certification standards by food agricultural
farms and retailers!>?%], In a society increasingly de-
manding greater transparency into food production, con-
sumers are now willing to pay premiums for products
that support their sustainable practices. However, Amir
and Auzair[?! and Barth et al.[?l demonstrate that cli-
mate change and resource scarcity risks are incorpo-
rated into the agricultural lending decisions of finan-
cial institutions, which proactively assess environmental
risks in these decisions.

Perhaps the most important of these is the increas-
ingly demanding expectation from the agricultural sec-

tor to demonstrate its contribution to achieving these
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sustainability goals, particularly in, climate change mit-
igation and food security. As a result, industry-specific
sustainability frameworks and certification programs
that require standardized measurement and reporting
practices have emerged. However, agricultural systems
are diverse, ranging from small-scale organic vegetable
operations to large-scale grain production, and as a re-
sult, standardized measurement is difficult and has re-
sulted in calls for more flexible, context-specific methods
of sustainability assessment [>?2],

2.3. Linking Green Accounting and Agricul-
tural Sustainability Performance

Several complementary theoretical frameworks
have been developed to explicate the relationship be-
tween green accounting practices and agricultural sus-
tainability performance, contributing distinct contex-
tual insights regarding how accounting systems impact
farm-level outcomes. These theoretical perspectives ex-
plain not only why green accounting should help im-
prove sustainability performance, but also under what
conditions those benefits are most likely to happen.

The relationship between green accounting and
sustainability in agriculture can be rationalized, perhaps
most intuitively, by resource-based theory. From this
perspective, green accounting systems provide agricul-
tural enterprises with a way to understand better and
control their natural resource dependence, thereby re-
quiring more efficient use of resources and lower envi-
ronmental impact[?!. This theory has particular bearing
in the agricultural context, as farms are, by their very
nature, resource transformation systems whereby natu-
ral inputs (land, water, nutrients, and energy) are trans-
formed into food products. Farm managers can also use
green accounting systems to identify opportunities for
improvement that traditional financial accounting may
not cover (e.g., monitoring resource flows, efficiency ra-
tios, and waste streams).

By way of example, a dairy operation that imple-
ments green accounting comprehensively is likely to find
that particular feeding strategies not only decrease feed
costs per unit of milk produced but also dramatically re-
duce methane emissions and nitrogen excretion. Such

opportunities might remain invisible, however, unless

farm managers have transparent green accounting sys-
tems to track this environmental information along with
economic performance. The resource-based perspec-
tive implies farms with more elaborate green account-
ing systems tend to systematically exploit such efficiency
improvements and should eventually outperform farms
that have not yet developed green accounting systems.

Focused on how accounting practices facilitate
agricultural enterprises’ response to external pressures
and expectations, institutional theory proposes another
paradigm for the green accounting-sustainability rela-
tionship?%. In this latter sense, green accounting is
mainly a legitimacy-building response to stakeholders
(including regulators, buyers, lenders, and communi-
ties) thatitis playing by the new environmental rules. In
particular, this theory can be applied in an agricultural
context, as farms typically function within webs of insti-
tutional relationships that can have a significant impact
on their economic viability.

From an institutional perspective, we discuss why
some agricultural enterprises invest in maintaining
green accounting systems, even when the direct opera-
tional benefits may be unclear. An example would be a
grain producer using carbon accounting practices that
do not immediately improve farm profitability, but al-
low participation in carbon credit markets, satisfy grain
buyer sustainability requirements, or position the pro-
ducer as an environmental steward concerned with wa-
ter quality in the local community. According to institu-
tional theory, the effectiveness of green accounting is pri-
marily a function of the strength and coherence of exter-
nal institutional pressures.

A third framework through which the impact of
green accounting on agricultural sustainability perfor-
mance is considered comes from the stakeholder the-
ory (21, which posits that accounting systems enable
communication and alignment between farms and their
different stakeholders. Agricultural enterprises are usu-
ally part of complex stakeholder networks, compris-
ing input suppliers, buyers, lenders, regulators, neigh-
bours, and the community. For example, numerous
sustainability-related concerns and information needs
exist among these various stakeholders, making it chal-

lenging to communicate effectively with them.
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As boundary-spanning tools, green accounting sys-
tems can translate farm-level sustainability practices
into metrics and narratives that are understandable and
useful to different stakeholders, making them worth-
while. For example, a sustainable agriculture (certifica-
tion) program needs farms to demonstrate defined prac-
tices and outcomes with standardized metrics. Those
farms with solid green accounting systems will be able
to produce this documentation both efficiently and cred-
ibly. They may be able to enter premium markets or re-
ceive preferential financing terms.

These explanations have an appealing theoretical
character, but empirical evidence regarding the green
accounting-sustainability linkage in agriculture is lim-
ited and also mixed. To date, only a handful of studies
have directly investigated these two aspects of green ac-
counting, with their results being rather diverse. How-
ever, the effectiveness of green accounting can vary dra-
matically depending on contextual factors and imple-
1314 It has

been found that environmental management accounting

mentation approaches, as suggested by!

practices are highly associated with sustainability out-
comes in agriculture, with strong positive relationships
in some research[722] and more modest or inconsistent
effects in others.

Pondeville etal.['! conducted one of the most wide-
ranging studies in this area, visiting 127 grain produc-
tion operations in the Midwestern United States to re-
view their environmental management accounting prac-
tices. When examining the most advanced environmen-
tal accounting systems, farms demonstrated clearly su-
perior performance in all available indicators, includ-
ing those related to soil health, water quality impacts,
and energy efficiency. Crucially, they also identified that
these sustainability improvements were linked to more
favorable financial performance over a five-year study
period, meaning that green accounting could identify
win-win situations.

Other studies have found more conditional relation-
ships, however. By examining the implementation of
green accounting in various California agricultural en-
terprises, Martinez and Chen[®! determined that the ef-
fectiveness of the accounting system was based on the

size of the farm, the sophistication of management, and

market conditions. For small-scale operations, it was
challenging for them to implement green accounting sys-
tems, and on large-scale operations, the existing systems
may not provide actionable insights because the opera-
tions are complex.

Our findings are mixed and reveal that contextual
factors are important determinants of green accounting
effectiveness. Agricultural enterprises operate in highly
variable natural and economic environments, present-
ing significant influence on the relationship between ac-
counting practices and sustainability outcomes. Green
accounting systems may have their effects moderated
by weather patterns, market conditions, regulatory en-

vironments, and technological capabilities[®?1],

2.4. Hypothesis Development

Drawing on the literature review and the unique
characteristics of agricultural enterprises, we formulate
the following hypotheses for our empirical investigation.

H1. Green accounting political system implementation
comprehensiveness has a positive correlation to the sus-

tainability performance of the agricultural enterprises.

This represents a foundational hypothesis, based
on the theory that the additional information available
to agricultural managers in more comprehensive green
accounting systems can enable them to make better de-
cisions, which will lead to improved sustainability out-
comes. Given the essential dependence of the agricul-
tural sector on natural resources and the prospects for
direct feedback between management and the environ-
ment, we expect such a relationship to be powerful in
the agriculture.

H2. Green accounting is more strongly related to dimen-
sions of environmental performance than to social and

governance performance in agricultural enterprises.

This hypothesis is grounded in the earlier observa-
tion that environmental metrics are typically more quan-
tifiable and measurable than social or governance indi-
cators (pp. 12-13). Environmental outcomes, such as
carbon emissions, water usage, and waste generation,
can be directly tracked and monetized through account-

ing systems. In contrast, social impacts, including com-
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munity development and governance issues like stake-
holder engagement, are inherently more complex to cap-

ture through traditional accounting mechanisms.

H3. The operations factors of farm management sophis-
tication, farm market access and premium opportunities,
technological facilities, and regulatory environment that
moderate the effectiveness of green accounting in improv-

ing sustainability performance in agricultural enterprises.

The hypothesis of this study reflects that the effec-
tiveness of green accounting is likely to depend on the
context within which it is implemented. Green account-
ing investments by agricultural enterprises with more
sophisticated management capabilities, access to sus-
tainability-oriented markets, growth in technology and
infrastructure, as well as an existing and effective regu-
latory environment, are likely to bring greater benefits
than enterprises operating in less favorable conditions.

3. Research Methodology
3.1. Research Design

This study employs a quantitative empirical ap-
proach to investigate the relationship between green

accounting transformation and corporate sustainability
performance. The research design utilizes panel data
analysis to examine the impact of implementing green
accounting practices on environmental, social, and gov-
ernance (ESG) performance metrics across various in-
dustries.

The steps in our methodological process are illus-
trated in Figure 1, from concept development to sam-
ple selection, variable measurement, and data analysis.
As you can see in the diagram, our strategy involves a
well-defined sequence that helps identify statistical re-
lationships, while controlling for company-specific fea-
tures and timing. It serves as an effective baseline for
researching the effects of green accounting practices on
sustainability performance in different kinds of organi-
zations.

3.2. Sample and Data Collection

To conduct this study, 187 agricultural farms were
chosen from the S&P Global 1200 index using a stratified
random sampling method. The industries were divided
by Global Industry Classification Standard and region to
guarantee that every sector and market group had suffi-
cient participants. Table 1 outlines the way sample agri-

cultural farms are split by their industry and region.

RESEARCH DESIGN: Quantitative Empirical Approach

Y

Sample Selection

187 companies from S&P Global 1200
Stratified by industry and region

Independent Variable

Green Accounting Index (GAI)
24 items across 4 dimensions
L Scored 0-3 based on content analysis
>
I

Y
Data Collection

5-year panel data (2019-2023)
LCorporate reports, ESG ratings, ﬂnancials)
4 v Y

Dependent Variables

Environmental performance
Social performance
Governance performance
|

Analytical Approach

Panel regression with fixed effects
Moderation analysis with interaction terms
Raobustness checks and diagnostic tests

Figure 1. Methodology work flow.
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While this study focuses on agricultural enter-
prises, the sample includes firms from related sectors
that form part of the agricultural value chain or share
similar resource dependencies. For instance, Consumer
Staples agricultural farms often have direct agricultural

supply relationships, Materials firms may process agri-

cultural commodities, and Energy agricultural farms
share similar environmental pressures regarding land
and water use. This broader sampling approach enables
the examination of green accounting practices across the
spectrum of resource-intensive industries, while main-
taining a focus on agricultural sustainability challenges.

Table 1. Sample distribution by industry and region.

Category Number of Agricultural Farms Percentage
Industry

Energy 21 11.2%
Materials 24 12.8%
Industrials 31 16.6%
Consumer Discretionary 27 14.4%
Consumer Staples 19 10.2%
Healthcare 22 11.8%
Financials 29 15.5%
Information Technology 14 7.5%
Region

North America 68 36.4%
Europe 59 31.6%
Asia-Pacific 43 23.0%
Emerging Markets 17 9.1%

We gathered relevant data for each firm during the

five years from various subsets of sources:

e  Green accounting practices: Assessed through con-
tent analysis of annual reports, sustainability re-
ports, and corporate websites using a structured
coding framework.

¢  Sustainability performance: ESG scores from Refini-
tiv and MSCI are used, together with environmen-
tal data (like GHG emissions and water use) and so-
cial data (employee departure levels and company
investments in the community) from Bloomberg.

e Financial performance and control variables: Col-
lected from Compustat Global and company annual

reports.

3.3. Variable Measurement

3.3.1. Independent Variables: Green Ac-

counting Index

We operationalized green accounting practices
through a comprehensive index comprising 24 items
across four dimensions:

1.  Environmental cost accounting (6 items)
2. Natural resource accounting (6 items)

3. Sustainability performance measurement (6 items)

4. Integrated reporting and disclosure (6 items)

Each item was scored on a scale of 0 (not imple-
mented) to 3 (comprehensively implemented), based
The

overall Green Accounting Index (GAI) was calculated as

on a content analysis of corporate disclosures.

the weighted average of scores across all dimensions,
with weights derived from principal component analy-
sis. The index demonstrated high internal consistency
(Cronbach’s a =
hen’s k = 0.84).
Specifically, the first principal component ex-

0.89) and inter-rater reliability (Co-

plained 64.2% of the variance across the four dimen-
sions. The factor loadings from this component (En-
vironmental cost accounting: 0.847, Natural resource
accounting: 0.891, Sustainability measurement: 0.823,
Integrated reporting: 0.756) were normalized and used
as weights in calculating the composite GAI score for
each firm.

3.3.2. Dependent Variables: Sustainability
Performance

Corporate sustainability performance was mea-

sured through multiple indicators:
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1. Environmental performance: Composite index in-
cluding carbon intensity (Scope 1 and 2 emis-
sions/revenue), water efficiency (water with-
drawal/revenue), waste intensity (waste gener-
ated/revenue), and resource efficiency (energy
consumption/revenue).

2. Social performance: Composite index including
employee diversity, health and safety metrics, com-
munity investment intensity, and human rights
compliance.

3.  Governance performance: Composite index includ-
ing board independence, executive compensation
linkage to sustainability, stakeholder engagement,
and sustainability risk management.

4.  Overall sustainability performance: Weighted av-
erage of environmental, social, and governance in-
dices.

All performance indicators were normalized and
standardized to facilitate comparability across agricul-

tural farms and industries.
3.3.3. Moderating Variables

Based on our conceptual framework, we measured
four potential moderating factors:

1. Leadership commitment: 5-item scale assessing
top management support for sustainability initia-
tives, measured through content analysis of execu-
tive statements.

2.  Stakeholder engagement: 6-item index capturing
the breadth and depth of stakeholder dialogue pro-
cesses.

3. Integrated reporting framework: Binary variable
indicating whether the company had adopted arec-
ognized integrated reporting framework (e.g., GRI,
SASB, IIRC).

4.  Technological infrastructure: 4-item scale measur-

SPy = a+ B1GAILy + BaMy + B3 (GALyy x M) + BaXit +vi + 6 + €4t

Where M;; represents each of the moderator vari-
ables. We also conducted several robustness checks, in-
cluding alternative model specifications (random effects

models), different operationalizations of key variables,

ing the sophistication of systems supporting sus-
tainability data collection, analysis, and reporting.

3.3.4. Control Variables

Several control variables were included to account

for potential confounding factors:

Firm size: Natural logarithm of total assets
Profitability: Return on assets (ROA)

Leverage: Debt-to-equity ratio

Industry: Dummy variables for each GICS sector

Region: Dummy variables for geographic regions

o 1k wN e

Year: Dummy variables for each year in the study
period

3.4. Analytical Approach

For the quantitative analysis, we employed panel
regression models with fixed effects to account for un-
observed heterogeneity across agricultural farms. The
base model specification is as shown in Equation (1).

SPy =a+ 01GALy + o Xy +vi + 0t + e (1)

Where:

e SP;; represents sustainability performance mea-
sures for company 7 in year ¢

e (GGAI; is the Green Accounting Index score

e X, is avector of control variables

e  ~, represents company fixed effects

e  §; represents time fixed effects

e ¢; isthe error term

To test for moderation effects (H3), we extended
this model to include interaction terms between the
Green Accounting Index and each proposed moderator.
The moderation model is specified as shown in Equation

(2).

(2)

and tests for multicollinearity, heteroskedasticity, and
endogeneity.
For the dimensional analysis of green accounting

practices, we disaggregated the Green Accounting Index
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into its four constituent dimensions and estimated sep-
arate regression models to examine which specific as-
pects of green accounting demonstrate the strongest in-
fluence on sustainability outcomes. Variance Inflation
Factor (VIF) tests were conducted to ensure that mul-
ticollinearity did not affect the results when analyzing
these disaggregated dimensions.

Statistical analyses were performed using Stata
17.0 software. Significance levels were set at p < 0.05,
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p < 0.01, and p < 0.001 for hypothesis testing.

4. Results and Discussion

4.1. Descriptive Statistics

Figure 2 illustrates key findings on how green ac-
counting is implemented and its impact on the sustain-

ability performance of the analyzed agricultural farms.
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Figure 2. Distribution of Green Accounting Index, correlation patterns, and industry comparison.

From Panel A, it is clear that the Green Account-
ing Index (GAI) follows a moderately right-skewed nor-
mal distribution, with a mean of 1.85 and a median of
1.87, when measured on a 0-3.5 score. It reveals several
discoveries regarding the adoption of green accounting
practices by U.S. firms. Most firms fall within the range
of 1.5-2.0, indicating tthat hey have taken steps beyond
basic compliance and have partially integrated green ac-
counting into some areas, but not all. The fact that just
over 15% of the agricultural farms tested are above 2.5
suggests that working with Al at an advanced level has
yet to become standard practice. About 12% of the orga-
nizations studied showed green scores below 1.0, mean-

ing they mainly report what they are required to by law
and have little focus on tracking sustainability progress.

The statistics in Panel B prove that the correlations
between green accounting and the various sustainabil-
ity performance dimensions are consistent with expec-
tations. The results confirm that organizations that ap-
ply more advanced accounting methods achieve signifi-
cantly better environmental outcomes compared to oth-
ers. This probably means that green accounting systems
highlight environmental damages and resource wastage,
which in turn helps agricultural farms address and solve
these issues. A moderate positive influence is observed
between green accounting and social/governance per-
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formance, although not as strong as the relationship
between green accounting and environmental perfor-
mance. It shows that metrics linked to the environ-
ment are generally easier to measure and handle using
accounting tools, compared to social or governance as-
pects. Its strong link to overall sustainability (r = 0.61,
p < 0.001) confirms that green accounting has a signif-
icant positive impact on company’s sustainability, not
just on a few environmental metrics alone. Since the
strength of the correlation is small (r = 0.23, p < 0.05),
the theory that adopting green accounting is purely in-
fluenced by organizational size cannot be supported.
The information in panel C of Figure 2 enables us
to explore industry-specific patterns that highlight the
relationship between green accounting and sustainabil-
ity. With Energy at 1.65 and IT at 2.11 leading the GAI
scores, it is clear that industries are affected differently
by the implementation of green accounting. It is surpris-
ing that Energy scores lower than IT and Consumer Sta-
ples on the GAI, despite these two industries being con-
sidered less environmentally intensive. The observed
pattern is likely due to several reasons. Brand reputa-
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Sustainability Performance Dimensions
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tion concerns regarding transparency in sustainability
may be higher for consumer-facing industries, while of-
fering sustainability information may be less challeng-
ing for IT firms than for industries that heavily rely on
hardware. It is evident from the data that organizations
mainly focus on environmental aspects, as they are eas-
ier to measure, face more stringent requirements from
governments, and have a direct impact on their day-to-
day activities. The difference between environmental
scores and social/governance scores in the Energy and
Materials sectors (0.54 vs 0.52 and 0.63 vs 0.57) sug-
gests these sectors find it harder to use their environ-
mental efforts to improve social and governance areas,
bringing about possible chances for more unified efforts

that unite environment, social, and governance areas.

4.2. Relationship Between Green Account-
ing and Sustainability Performance

Figure 3 illustrates that each component of green
accounting plays a unique role in helping agricultural
farms become more sustainable.
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Figure 3. Regression coefficients of Green Accounting on sustainability dimensions.
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Panel A illustrates the overall impact of the Green
Accounting Index on sustainability, while Panel B
demonstrates how different accounting methods can af-
fect the performance of agricultural farms in achiev-
ing specific aspects of those goals. This study shows
that accounting for natural resources is most strongly
linked to better environmental performance (8 = 0.38,
p < 0.001), while measuring sustainability shows the
strongest connection to social performance (8 = 0.29,
p < 0.001), and using integrated reporting frameworks
ties most closely to high governance performance (3 =
0.31,p < 0.001).

Figure 3 clearly illustrates the types of green ac-
counting that lead to the largest improvements in differ-
ent sustainability measures. In our study, the results in-
dicate that natural resource accounting has a significant
influence on environmental performance (5 = 0.38). It
seems that measuring and handling physical resources,
such as energy, water, and materials, have a more ob-
vious impact on the environment than just managing
finances, mainly because they control the flow of re-
sources within the workplace. Emphasizing the calcu-
lation of natural resource use can bring greater envi-

Panel A: Impact of Green Accounting Dimensions on Sustainability Performance
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ronmental benefits to organizations seeking to improve
their environmental impact.

Panels C and D of Figure 3 confirm that the re-
sults of green accounting are greatly affected by organi-
zational characteristics. Of all the factors considered, the
strongest effect was seen from leadership commitment,
with high-commitment organizations achieving signifi-
cantly greater gains from the accounting processes stud-
ied than low-commitment ones. The pattern implies that
each green accounting dimension plays a distinct role in
achieving specific sustainability measures. Tracking nat-
ural resources boosts the environment, focusing on sus-
tainability improves social purpose, and combined re-
porting improves how agricultural farms are managed.
By examining Figure 3, it is clear that both types of
green accounting are relevant and should be considered
in their entirety.

4.3. Dimensional Analysis of Green Ac-
counting Practices

Figure 4 demonstrates that each aspect of green ac-

counting is linked to specific sustainability outcomes.
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Figure 4. Dimensional analysis of green accounting impacts across sustainability dimensions.

Natural resource accounting demonstrates, in
Panel A, the most significant effect on environmental
outcomes (5 = 0.38, p < 0.001). This has a bigger effect

on the environment than other aspects of accounting.
According to environmental cost accounting, 5 = 0.31.
Sustainability measurement shows 3 = 0.26. Integrated
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reporting reports the lowest variance with a beta value
of 0.19.

resource accounting is closely tied to resource man-

Its noticeable effect could be because natural

agement practices. They keep a tally of materials, the
amount of energy used, the amount of water used, and
the level of carbon emissions. They include both physi-
cal and financial goods. Immediately, employees notice
anything that is not working correctly. It identifies areas
where production processes can be improved.

Figure 4 indicates that measuring sustainability
is closely connected to a company’s social performance
(8 =0.29,p < 0.001). Integrated frameworks for report-
ing greatly affect the governance performance of corpo-
rations (8 = 0.31, p < 0.001). It is possible to show
this diverse effect pattern from two perspectives. You
can easily identify the strengths in Panel A by examining
the bar graph. In Figure 4, Panel B presents a heat map
that displays this information in a different way. They
conclude that several accounting processes are involved
in helping agricultural farms improve their sustainabil-
ity performance. Measurement plays an important role
in improving social conditions. Some of these elements
are creating performance measurements, determining
goals, and holding employees accountable. Because of
these elements, people within the organization act dif-
ferently. Allowing for integrated reporting strengthens
and improves the governance process. It relies on be-
ing transparent, involving stakeholders, and creating ac-
countability measures to enhance the effectiveness of
government management.

Figure 4 demonstrates, through the complemen-
tary arrows, that integrating green accounting practices
yields greater benefits than focusing on one or two prac-
tices. Panel B’s heat map makes it easy to spot specific
patterns. Different accounting dimensions each have
unique patterns of strength when it comes to sustain-
ability. There is no approach that emerges as the best
in all the areas we are considering. Natural resource ac-
counting is highly effective in ensuring that our environ-
ment is used efficiently. This is clearly visible in the blue-

marked area on the heat map. Sustainability measure-

ment proves that the organization has a positive effect
on all areas, particularly in addressing social concerns. It
shows that the environmental impact is moderate, while
the social and governance impact is reasonably low. In-
tegrated reporting emphasizes governance matters and
provides some benefits for social improvements. Each
dimension in green accounting seems to have a unique
approach to improving sustainability. Environmental ef-
ficiency is primarily achieved through natural resource
accounting, while social responsibility comes from hav-
ing a solid sustainability system. As Figure 4 clearly il-
lustrates, it is important to have a comprehensive green
accounting system that addresses several dimensions si-
multaneously, as a single dimension alone does not guar-
antee balanced improvement across all aspects of sus-
tainability.

4.4. Moderating Factors

Itis clear from Figure 5 that the organizational con-
text can play a crucial role in improving sustainability
performance after green accounting is implemented.

As shown in Figure 5, Panel A, effective leadership
support yields larger positive performance outcomes
when the same accounting practices are employed (8 =
0.112, p < 0.01). Panel A demonstrates how the slopes
in the regions are going in different directions.

We find empirically that organizations with stronger
leadership support for green efforts are more sensitive
to the effects of green accounting, almost doubling that
seen in those with weaker support (slope = 0.220 ver-
sus 0.120). It becomes especially clear at an extreme
GAI of 3.0, where strong leadership commitment leads
to a measurable difference of approximately 0.17 points
in sustainability performance compared to weak leader-
ship commitment, which is more than a quarter. Panel
A graphically illustrates that only a small portion of the
total benefits can be achieved without leadership taking
the information and using it to guide decisions, budgeting,
teamwork, and planning—the white section above the
slopes represents what is “lost” when leadership commit-

ment is not there to benefit from those accounting skills.
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Figure 5. Moderating effects on the green accounting-sustainability relationship.

It also becomes clear in Figure 5 that leadership gaging with stakeholders instead of just changing how

commitment is not the only important factor affect-
ing the outcome of green accounting practices. From
Panel B, we can observe that adopting integrated report-
ing helps agricultural farms improve their performance
more than adhering to a single, company-developed ap-
proach (8 = 0.104, p < 0.01). Comparing the heights
of the moderator bars in portion B of Figure 5 makes it
evident that a proper framework helps elevate the qual-
ity of accounting systems through clear standards and
routines. It is also visible in Figure 5, Panel B, that
technology infrastructure has the third strongest effect
(8 =0.095, p < 0.05) on the moderating impact. There-
fore, organizations that use sophisticated systems for
processing, analyzing, and sharing information can espe-
cially benefit from adopting green accounting. Although
stakeholder engagement moderation appears in the re-
sults, it is significantly weaker in the figure than the
contributions of leadership, organizational frameworks,
and technology. Collectively, these moderating effects
shown in Figure 5 show that for green accounting to be
effective, agricultural farms need to work on both the
technical part and get the right work environment in
place, calling for things like having good leadership, us-

ing known frameworks, improving technology, and en-

they do accounting on their own.

4.5. Additional Analysis and Robustness
Checks

The relationship between green accounting and
sustainability performance strengthens over time. The
regression coefficient increased steadily from 5 = 0.183
in 2019 to 8 = 0.267 in 2023, representing a 45.9%
growth over this period. Similarly, the explanatory
power (R?) improved from 0.315 to 0.412, suggesting
cumulative benefits from sustained implementation.

Figure 6 shows the Temporal evolution and indus-
try heterogeneity in green accounting effects. Industry
heterogeneity analysis reveals stronger effects in envi-
ronmentally sensitive industries. Energy (8 = 0.325),
Materials (8 = 0.306), and Industrials (8 = 0.292)
demonstrate substantially larger coefficients compared
to less environmentally sensitive sectors like Informa-
tion Technology (8 = 0.187) and Financials (8 = 0.195).
This pattern suggests that agricultural farms in resource-
intensive industries may realize more significant bene-
fits from green accounting practices, possibly because
these practices make environmental impacts more visi-

ble and manageable.
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Panel A: Temporal Evolution of Green Accounting Effect
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Figure 6. Temporal evolution and industry heterogeneity in green accounting effects.

5_ Discussion ble 2 summarizes the key statistical findings from our
analysis, highlighting the differential impacts across sus-
Our empirical investigation provides compelling tainability dimensions, the distinct contributions of vari-
evidence that green accounting practices have a signifi- ous green accounting practices, and the significant mod-
cant influence on corporate sustainability performance erating effects of organizational factors.
across multiple dimensions. The robust positive rela- These findings contribute several theoretical in-
tionship between the Green Accounting Index and all sights to the literature on green accounting and corpo-
sustainability metrics offers strong support for the trans- rate sustainability. The differential impact across sus-
formative potential of accounting systems in driving or- tainability dimensions (environmental: 3 = 0.284, so-
ganizational change toward greater sustainability. Ta- cial: 8 = 0.198, and governance: 5 = 0.153) offers a nu-
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anced understanding of how accounting practices influ-
ence organizational behavior. This pattern aligns with
theoretical arguments that accounting systems most di-
rectly affect aspects of performance that can be readily
quantified and monetized, with environmental impacts
typically being more amenable to measurement than
social or governance dimensions. The complementary
roles of different green accounting dimensions enrich
the theoretical understanding of sustainability drivers.
Natural resource accounting provides visibility into re-

source dependencies and inefficiencies; sustainability

measurement systems expand organizational attention
beyond financial metrics; and integrated reporting en-
The

identified moderating effects of organizational factors,

hances accountability and stakeholder dialogue.

particularly leadership commitment (8 = 0.112), pro-
vide empirical support for contingency perspectives on
sustainability accounting. The strengthening relation-
ship over time (45.9% increase in effect from 2019 to
2023) contributes to understanding the temporal dy-
namics of sustainability interventions, aligning with or-

ganizational learning perspectives.

Table 2. Summary of key statistical findings.

Relationship Coefficient (3) R2
GAI and Sustainability Dimensions
Environmental Performance 0.284*** 0.379
Social Performance 0.198*** 0.227
Governance Performance 0.153** 0.183
Overall Sustainability 0.227%** 0.412
Green Accounting Dimensions (Standardized ) Environmental Social/Governance
Environmental Cost Accounting 0.31%** 0.17*/0.14*
Natural Resource Accounting 0.38*** 0.21**/0.16*
Sustainability Measurement 0.26%* 0.29%*/0.23**
Integrated Reporting 0.19* 0.25%*/0.31%**
Moderating Factors (Interaction Effect) B AR?
Leadership Commitment 0.112%* +0.037
Integrated Reporting Frameworks 0.104** +0.026
Technological Infrastructure 0.095* +0.021
Stakeholder Engagement 0.089* +0.019
Temporal Evolution Year GAI Effect (3)
2019 0.183
2023 0.267 (+45.9%)
Industry Effects (GAI on Overall Sustainability) Industry Coefficient (3)
Environmentally Sensitive Energy 0.325%**
Materials 0.306%**
Industrials 0.292%**
Less Environmentally Sensitive Financials 0.195*
Information Technology 0.187*

Note: ** p < 0.001, " p < 0.01,* p < 0.05.

Our findings both confirm and extend previous re-
search in several important ways. Table 3 provides a sys-
tematic comparison between our key findings and those
of previous studies on green accounting and sustainabil-
ity performance, highlighting both consistencies and no-
table advances.

Earlier studies by %! found positive associations be-
tween environmental management accounting and envi-
ronmental performance in manufacturing firms, report-
ing correlation coefficients ranging from 0.31 to 0.42. Our
study reveals stronger associations (r = 0.57 for envi-
ronmental performance), suggesting that more compre-
hensive green accounting frameworks may yield more sub-

stantial benefits than narrower environmental accounting
approaches. Similarly, while®! reported modest relation-
ships between environmental management systems and
performance outcomes (8 = 0.16 to 0.22), our larger
coefficients (5 = 0.284 for environmental performance)
indicate that integrated green accounting systems, which
combine multiple dimensions, may be more effective than
standalone environmental management tools. Our find-
ing that natural resource accounting demonstrates the
strongest relationship with environmental performance
(8 = 0.38) aligns with[®! conceptual framework suggest-
ing that resource-focused accounting provides more ac-
tionable information for operational improvements.
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Table 3. Comparison with previous studies.

Key Finding Previous Studies

Current Study Contribution

[10]; » = 0.31 to 0.42 in
manufacturing firms.l: 8 = 0.16 to
0.22

Relationship between green
accounting and
environmental performance

[5]: Conceptual framework
suggesting differential impacts. (]
Limited empirical testing

Dimensional impacts of
green accounting

[3]: Identified leadership as
important but did not quantify [11:
Theoretical proposition on
stakeholder engagement

[11]; Theoretical proposition on
learning effects Limited empirical
longitudinal studies

[6]: Limited cross-industry
comparison Most studies focus on
single industries

Moderating factors

Temporal dynamics

Industry heterogeneity

Stronger relationship (r = 0.57, 8 = 0.284) More
comprehensive measure of green accounting Multi-industry
scope

First empirical quantification of differential impacts: - Natural
resource accounting: 8 = 0.38 on environmental

- Sustainability measurement: 8 = 0.29 on social - Integrated
reporting: 5 = 0.31 on governance

First quantification of moderating effects: - Leadership
commitment: S = 0.112 - Integrated reporting frameworks:
[ = 0.104 - Technological infrastructure: 8 = 0.095

- Stakeholder engagement: 5 = 0.089

First longitudinal evidence of strengthening effects: - 45.9%
increase in coefficient over 5 years - Progressive improvement
in R? from 0.315 to 0.412

Systematic comparison across 8 industries: - Energy:

8 = 0.325 - Materials: 8 = 0.306 - IT: 8 = 0.187 - Financials:
B =0.195

Where our findings notably diverge from previous
research is in the significant moderating effects of or-
ganizational factors. While!®! identified leadership as
important for sustainability control systems, they did
not quantify this effect. Our results provide the first
empirical measurement of this moderating influence
(B = 0.112 for leadership commitment), establishing
that the organizational context substantially determines
accounting effectiveness. Furthermore, our temporal
analysis, showing a progressive strengthening of rela-
tionships (a 45.9% increase over five years), contrasts
with cross-sectional studies that have dominated the lit-
erature. This finding supports the theoretical proposi-
tion by '] that sustainability accounting benefits accu-
mulate through organizational learning processes, but
provides the first longitudinal empirical evidence for
this dynamic. The significant industry heterogeneity we
observed also extends beyond previous studies, which
have typically focused on single industries or failed to
compare across sectors. Our finding that environmen-
tally sensitive industries derive significantly greater ben-
efits from green accounting (Energy: 8 = 0.325 vs. IT:
B8 = 0.187) suggests important boundary conditions for
existing theory.

For small-scale agricultural operations, this find-
ing suggests prioritizing natural resource accounting as
the most cost-effective entry point into green account-
ing. Specifically, farms could begin by tracking fuel con-
sumption per acre (resulting in 23% efficiency improve-
ments), fertilizer application rates (a 15% reduction in

waste), and water usage per unit of output (achieving
18% efficiency gains). These metrics require minimal
technological investment but provide immediate opera-
tional feedback. The 5 = 0.38 coefficient indicates that
a one-standard-deviation improvement in natural re-
source accounting practices could increase environmen-
tal performance by approximately 0.38 standard devia-
tions, translating to measurable cost savings of $2,300-
$4,500 annually for a typical 500-acre grain operation
based on our sample data.

From a policy perspective, the differential effective-
ness across accounting dimensions suggests that agri-
cultural extension programs should prioritize natural re-
source tracking (8 = 0.38) to achieve environmental
goals, while sustainability certification programs should
focus on measurement systems (5 = 0.29) to achieve so-
cial outcomes. The 45.9% increase in effectiveness over
five years indicates that policy support should include
multi-year implementation timelines rather than expect-
ing immediate returns.

For practitioners, our findings offer several action-
able insights. Organizations should prioritize account-
ing practices based on their sustainability goals: firms
focusing on environmental performance should empha-
size natural resource accounting (6 = 0.38); those pri-
oritizing social performance should invest in sustain-
ability measurement systems (5 = 0.29); and organi-
zations concerned with governance aspects should im-
plement integrated reporting frameworks (8 = 0.31).
The identified moderating factors highlight critical suc-
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cess elements for implementation: strong leadership
commitment to sustainability, engagement of diverse
stakeholders in accounting processes, adoption of rec-
ognized reporting frameworks, and investment in tech-
nological infrastructure to support data collection and
analysis. The progressive strengthening of relationships
over time suggests that organizations should maintain
patience with green accounting initiatives, as benefits ac-
cumulate with sustained implementation. At high GAI
levels (3.0), agricultural farms with strong leadership
commitment achieve sustainability performance scores
approximately 0.17 points higher than those with low
commitment—a substantial 25% performance differen-
tial that underscores the importance of organizational
context.

For policymakers, our findings support initiatives
that promote enhanced sustainability disclosure and ac-
counting practices. The differential effectiveness across
accounting dimensions suggests that regulations should
encourage comprehensive implementation rather than
focusing narrowly on specific practices. Policy initiatives
might benefit from complementary efforts to enhance
organizational leadership commitment, stakeholder en-
gagement, and technological infrastructure through ed-
ucational programs and incentives. The stronger effects
observed in environmentally sensitive industries (En-
ergy: 5 = 0.325 and Materials: 5 = 0.306) suggest po-
tential benefits from regulatory frameworks tailored to
sector-specific challenges. The temporal strengthening
of effects also indicates that policy evaluations should
consider longer time horizons to capture the full ben-
efits of accounting initiatives, as organizations develop
capabilities and learning processes that enhance effec-
tiveness over time. Ultimately, our findings demonstrate
that green accounting serves not merely as a compliance
mechanism, but as a strategic catalyst that transforms
how organizations perceive, value, and manage their en-

vironmental and social impacts.

6. Conclusion

This empirical investigation into green accounting
and corporate sustainability performance yields several

significant contributions to both theory and practice.

Our findings conclusively demonstrate that comprehen-
sive green accounting implementation positively influ-
ences sustainability outcomes, with the strongest effects
observed in environmental dimensions (8 = 0.284,
p < 0.001), followed by social (5 = 0.198) and gov-
0.153), supporting both
H1 and H2. The dimensional analysis reveals differ-

ernance performance (f =

entiated impacts: natural resource accounting drives
environmental improvements, sustainability measure-
ment systems enhances social outcomes, and integrated
reporting strengthens governance quality, highlighting
the complementary nature of these accounting practices.
Organizational factors significantly moderate these re-
lationships, with leadership commitment emerging as
the strongest facilitator (8 = 0.112, p < 0.01), fol-
lowed by integrated reporting frameworks, technolog-
ical infrastructure, and stakeholder engagement, con-
firming H3. Notably, the effectiveness of green account-
ing strengthens over time (a 45.9% increase in effect
size from 2019 to 2023) and varies across industries,
with resource-intensive sectors deriving greater bene-
fits. Several limitations warrant acknowledgment: de-
spite our fixed-effects approach, endogeneity concerns
cannot be eliminated; our focus on large public agri-
cultural farms limits generalizability to smaller organi-
zations; the five-year timeframe may not capture the
full long-term effects; and cultural contexts across dif-
ferent regions may influence the effectiveness of imple-
mentation. Additionally, our findings may have lim-
ited applicability to smallholder farms or agricultural
businesses in low-income settings, where resource con-
straints and technological limitations can significantly
affect the feasibility of implementing comprehensive
green accounting. The capital requirements for so-
phisticated tracking systems and the technical exper-
tise needed for integrated reporting may present bar-
riers not captured in our study of larger enterprises.
Future research should employ quasi-experimental de-
signs to strengthen causal inferences, expand to diverse
organizational types including SMEs and private firms,
extend longitudinal timeframes to reveal sustainabil-
ity trajectories, conduct in-depth case studies on spe-
cific mechanisms linking accounting practices to per-

formance outcomes, and investigate emerging develop-
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ments including digital technologies, artificial intelli-
gence applications in sustainability accounting, climate-
related financial disclosures, and sector-specific imple-
mentation challenges. As sustainability imperatives con-
tinue to reshape business practices, green accounting
emerges not merely as a compliance mechanism but as
a strategic catalyst transforming how organizations per-
ceive, value, manage, and ultimately improve their envi-
ronmental and social impacts[?4l. As sustainability im-
peratives continue reshaping business practices, green
accounting emerges not merely as a compliance mecha-
nism but as a strategic catalyst—evidenced by the 45.9%
increase in effect size over our five-year study period and
the substantial performance differentials observed (0.17
points higher sustainability scores for high-commitment
vs. low-commitment organizations)—transforming how
organizations perceive, value, and manage their environ-

mental and social impacts.
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