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Abstract. Against the backdrop of global warming and advancement of carbon
peaking and carbon neutrality goals, green total factor productivity (GTFP)
serves as a core metric for measuring the efficiency of green transition. Its impact
on corporate profitability represents a pivotal issue in the synergy between green
development and microeconomics. This study employs a two-way fixed effects
model, utilizing a sample of Chinese A-share listed companies from 2010 to
2024, to empirically examine the influence of GTFP on corporate profit margins
and its heterogeneous characteristics. Findings reveal: GTFP enhancement sig-
nificantly stimulates growth in corporate net profit margins. It offers reference
value for differentiated approaches to advancing corporate green transition and
optimizing policies that synergies environmental and economic objectives.
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1 Introduction

In recent years, as the pace of global warming continues to accelerate, reducing carbon
emissions and promoting green development have become widely accepted objectives
within the international community. Against this backdrop, China has actively imple-
mented new development concepts, steadfastly pursuing high-quality development. In
Selected Works on Ecological Civilisation by Xi Jinping, General Secretary Xi Jinping
emphasized that 'green development is the fundamental color of high-quality develop-
ment', stressing the imperative to accelerate the green transformation of development
patterns to support the achievement of carbon peaking and carbon neutrality goals. Data
from the Ministry of Industry and Information Technology indicates that during the
14th Five-Year Plan period, China has made significant strides in green and low-carbon
development, with the momentum for green development continuously strengthening.
The 15th Five-Year Plan period represents a critical phase for achieving China's dual
carbon goals. Throughout this process, GTFP—a vital indicator for measuring the qual-
ity and efficiency of economic greening—has garnered increasing academic attention.
Against the backdrop of nationwide advocacy for transitioning towards green innova-
tion and sustainable development, can enhancing green TFP drive enterprises to reduce
costs and improve efficiency, thereby boosting profit margins? What mechanisms un-
derpin its impact on corporate profitability?

© The Author(s) 2026

J. Rak et al. (eds.), Proceedings of the 2026 11th International Conference on Social Sciences and Economic
Development (ICSSED 2026), Advances in Economics, Business and Management Research 391,
https://doi.org/10.2991/978-94-6239-701-9_53


https://doi.org/10.2991/978-94-6239-701-9_53
http://crossmark.crossref.org/dialog/?doi=10.2991/978-94-6239-701-9_53&domain=pdf

The Promoting Effect of Enterprise Green Total Factor ... 521

To verify the aforementioned issues, this paper employs a two-way fixed-effects
model. Based on an analysis of GTFP and profit margin data from A-share listed com-
panies between 2010 and 2024, it provides an overall description of the impact of GTFP
on corporate profit margins. Furthermore, it examines the heterogeneous effects of two
factors—regional division into eastern, central and western China, and whether the firm
belongs to a high-tech industry—on profit margins across different enterprises. This
aims to comprehensively analyses the role of enhancing GTFP from a more micro-level
perspective.

2 Literature Review

From a macro perspective, GTFP is an essential source of green economic growth over
the long term [1]; Shifting to a micro perspective, GTFP serves as the benchmark for
assessing enterprises' transition towards green development models under resource and
environmental constraints [2]. Existing research in this field primarily focuses on two
dimensions, providing a robust theoretical foundation and research reference for this
paper. Firstly, the measurement of GTFP employs two main methodological ap-
proaches: parametric and non-parametric. Peng Lin et al. [3] adopted the parametric
method, utilizing the SFA model to decompose GTFP growth into rates of technologi-
cal progress, technological efficiency, returns to scale, and allocative efficiency. This
structural decomposition offers a framework for identifying growth drivers. In his 2021
study [4], a non-parametric approach was employed to construct a three-stage super-
efficient SBM-DEA model integrated with the Malmquist-Luenberger index. This
methodology effectively eliminates managerial inefficiency, external environmental
factors, and random errors, thereby yielding a more authentic dynamic evolution of
GTFP. Secondly, research has been conducted on the key determinants and operational
mechanisms influencing GTFP. Existing research primarily explores its driving factors
through macro and micro pathways. Regarding macro factors, prior studies have exam-
ined influences on GTFP from both policy dimensions—such as environmental regu-
lations [5], mixed-ownership reforms [6], and green financial support—and economic
phenomena dimensions—including industrial intelligentsias and population agglomer-
ation within urban clusters [7].

At the micro level, research focuses on the enabling effects of digitalization and
greening. Empirical evidence indicates that the synergy between digitalization and
greening generates a significant “multiplier effect”. Through resource synergies and
innovation synergies, this approach enhances firms' GTFP more efficiently than either
transformation alone [8]; Regarding micro-level transmission mechanisms [9], research
indicates that specific corporate actions such as green factory certification serve as ef-
fective tools for directly enhancing the total factor productivity of green enterprises. On
the one hand, the financing support and market signals generated by certification in-
centivize firms to increase R&D expenditure and patent output. On the other hand, by
internalizing environmental costs and strengthening external oversight, it optimizes the
efficiency of capital allocation within enterprises, thereby reducing inefficient invest-
ments.
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Profit margins, as a key indicator of a company's profitability, continue to attract
close attention from businesses, investors and other stakeholders alike. The factors in-
fluencing these margins hold significant research value. Existing studies on their influ-
encing mechanisms can broadly be categorized into two main directions: external
mechanisms and internal mechanisms. From the perspective of external mechanisms,
research indicates that environmental regulations exhibit a negative correlation with
profit margins when firms refrain from technological innovation. Conversely, when
firms engage in technological innovation, formal environmental regulations demon-
strate an inverted “N”-shaped threshold effect on profit margins [10]. From the per-
spective of internal mechanisms, scholars have explored the impact of corporate behav-
ior on profitability through lenses such as firm imports [11], environmental tax reform
[12], and artificial intelligence [13].

In summary, existing research has established a multi-faceted paradigm centered on
diverse measurement methodologies for GTFP. It has identified GTFP drivers at the
policy, economic phenomenon, and micro-level corporate behavior dimensions, while
dissecting the internal and external mechanisms influencing corporate profit margins.
This work lays the theoretical groundwork for exploring the relationship between GTFP
and corporate performance. However, significant gaps persist in the existing literature:
Firstly, the analytical focus predominantly resides at the macro and micro levels, with
relatively scarce research addressing the direct impact of enhanced GTFP on microe-
conomic entities; Secondly, existing research has yet to leverage systematic quantita-
tive data to clearly delineate the heterogeneous characteristics and constraint bounda-
ries of internal and external factors affecting GTFP and corporate profit margins under
varying contextual variables, such as industry heterogeneity and different stages of cor-
porate green transition. Thirdly, existing research predominantly focuses on the unidi-
rectional driving effect of policies or transformation behaviors on GTFP, overlooking
the potential promotional relationship between GTFP and corporate profitability. This
approach struggles to fully reveal the dynamic patterns of their long-term synergistic
development.

This paper's marginal contribution lies in transcending the macro- and meso-level
analytical perspectives of existing research. By examining the micro-level enterprise
dimension, it reveals the transmission mechanism through which GTFP enhances cor-
porate profit margins. This addresses the shortcomings of unidirectional drive analyses
in existing studies, refines the theoretical framework for the synergy between green
development and corporate profitability, and provides micro-level insights for corpo-
rate green transition practices and relevant policy formulation.

3 Theoretical Mechanisms and Research Hypotheses

The enhancement of GTFP not only signifies that enterprises have achieved higher eco-
nomic output under resource and environmental constraints, but also translates into ro-
bust financial performance—increased profit margins—through systematic optimiza-
tion of internal operations and external market relationships. The specific mechanism
operates along three pathways: Firstly, GTFP improvement solidifies the profit base by
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reducing costs. On one hand, improved GTFP signifies that the enterprise has mini-
mized resource consumption—such as energy and raw materials—for a given output,
thereby reducing both the resource and environmental compliance costs per unit of
product and end-of-pipe treatment expenses. On the other hand, GTFP enhancement
fundamentally represents a combined improvement in technical efficiency and alloca-
tive efficiency. Through capital renewal methods—specifically, acquiring advanced
environmentally friendly production equipment to replace traditional, outdated machin-
ery—the enterprise further elevates and optimizes its energy and resource utilization
efficiency and structural efficiency [14]. Cost savings directly expand the enterprise's
profit margin, providing the most fundamental safeguard for profit growth. Secondly,
the enhancement of GTFP fosters new profit growth points through ‘green empower-
ment’. Green Credit Guidelines explicitly define the scope for banks to allocate green
credit resources, incorporating enterprises' environmental and social risks as key crite-
ria for bank ratings and credit issuance [15]. The green efficiency advantage embodied
by GTFP signals to the market that the enterprise possesses long-term sustainable com-
petitiveness and sound governance standards. This helps attract green-preference in-
vestors, reduce financing costs, and thereby provide crucial financial support for green
innovation and R&D. It drives corporate transformation and upgrading, propelling
growth in revenue and profits. Ultimately, enhancing GTFP fosters a stable long-term
profit environment through risk avoidance and synergistic efficiency pathways. Against
the backdrop of increasingly stringent environmental regulations, administrative pen-
alties can impact corporate revenue through policy intervention [16]. However, high
GTFP enables enterprises to effectively circumvent costs associated with environmen-
tal violations—including administrative penalties, production suspensions for rectifi-
cation, and reputational damage—thereby reducing unexpected profit erosion. Moreo-
ver, in today's landscape where industrial chain collaboration grows increasingly vital,
enterprises with high GTFP find it easier to establish green supply chains with upstream
and downstream partners. This capability enhances green innovation activities such as
product R&D, design, and recycling, yielding significant positive effects on corporate
performance [17]. Accordingly, this paper proposes the following hypothesis:
H: The improvement in GTFP has driven the growth in profit margins.

4 Empirical Analysis

4.1 Empirical Model

To verify the impact of GTFP on profit margins, this paper constructs the following
two-way fixed effects model:

NetProfity=o+pGTFP;+Year+Companyite; (1)

i, t represents the profit margin of firm i in year ¢, GTFP;, denotes GTFP of firm i in
year t, Year, is the year fixed effect, Company; is the individual firm fixed effect, and
&ir 1s the random disturbance term.
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4.2 Related Variables

Dependent variable

NetProfit: Expressed using the annual profit margin data from the listed company's
current year's annual report.

Core explanatory variable

GTFP: This study employs the non-radial SBM-ML index to measure GTFP. Based
on the non-radial SBM directional distance function, this method more accurately re-
flects production efficiency under the dual constraints of economic output and environ-
mental limitations.

Data Source

The sample for this study comprises Chinese A-share listed companies after 2010.
Data on profit margins, company codes, and other metrics are sourced from CSMAR
and company annual reports. Input factors, expected outputs, and unexpected outputs
required for GTFP calculations are derived from the China City Statistical Yearbook,
China Statistical Yearbook on Environment, company annual reports, and corporate
social responsibility reports. Table 1 presents descriptive statistics for key variables.

Table 1. Descriptive statistics

VARIABLES (1) 2) 3) “) 5) (6)

N mean sd min P50 max
GrossProfit 39,303 0.2836 0.1646 -0,0281 0.2507 0.8419
NetProfit 38,970 0.0799 0.1237 -1.0967 0.0687 0.4897
GTFP 34,287 1.0077 0.1196 0.7338 1.0298 1.2180

5 Empirical Results

To examine the impact of GTFP on NetProfit, this study constructed a panel regression
model with fixed effects added stepwise. The benchmark regression results are pre-
sented in Table 2. Findings indicate that the GTFP coefficient remains significantly
positive regardless of whether fixed effects are controlled. Column (3), which simulta-
neously controls for both individual and time fixed effects, reveals that a one-unit in-
crease in GTFP significantly raises the net profit margin by 0.0446 units, confirming
the study's research hypothesis H.

Table 2. Benchmark regression results

(1) 2) (3)
NetProfit NetProfit NetProfit
0.5105%*%* 0.2605%** 0.0446*
GTFP (77.6826) (34.6039) (1.7049)
cons -0.4481%** -0.1884%** 0.0358
- (-64.1433) (-23.7402) (1.3184)

Individual fixed effects No Yes Yes
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Time-fixed effect No No Yes
N 26759 26643 26643
R? 0.1802 0.5432 0.5675

T statistics in parentheses
*p<0.10,"p<0.05,""p<0.01

6 Conclusions and Recommendations

This study employs a two-way fixed effects model to examine the impact of enhanced
GTFP on corporate profit margins and its underlying mechanisms, based on panel data
from Chinese A-share listed companies spanning 2010-2024. Findings indicate that
enhanced GTFP significantly stimulates corporate profit margin growth, validating Hy-
pothesis H. Based on these findings, the following policy recommendations are pro-
posed: First, governments should intensify support for enterprises undertaking green
technological transformation. Policies such as tax relief and green credit subsidies
should encourage firms to phase out energy-intensive, outdated equipment and adopt
environmentally efficient production technologies. Establishing a GTFP evaluation and
disclosure framework would compel enterprises to regularly calculate and publish rel-
evant metrics, thereby enhancing investor, customer, and regulatory oversight of green
efficiency. This market-driven mechanism would motivate firms to integrate green
GTFP improvement into their long-term development strategies.
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
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which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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