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ABSTRACT

While carbon accounting is recognized as a pivotal environmental governance tool, prior literature has not
explored in detail the mechanisms through which this informational resource translates into tangible investment
decisions. This gap is particularly pronounced in emerging market contexts, which are characterized by multiple
barriers regarding managerial cognition and capital availability. To address this knowledge gap, this study investi-
gates the impact of carbon accounting quality within Vietnamese agricultural enterprises. Employing partial least
squares structural equation modeling on survey data collected from 235 senior managers, the empirical analysis
identifies carbon accounting quality as the main driver that exerts the strongest direct influence (3 = 0.496). Beyond
this direct pathway, information quality also has an indirect effect (3 = 0.185) by enhancing the perceived benefits
held by management. A critical and novel contribution of the research is the validation of the positive moderating
role of access to green finance (§ = 0.250). The availability of such capital functions as a vital catalyst that alleviates
resource bottlenecks to significantly amplify the translation of perceived benefits into investment actions. With the
model explaining 47.2% of the variance in investment decisions, the findings confirm that sustainable transition

*CORRESPONDING AUTHOR:
Mai Phuong Dang, Faculty of Corporate Finance, Academy of Finance, Hanoi 100000, Vietnam; Email: dangphuongmai@hvtc.edu.vn

ARTICLE INFO

Received: 13 October 2025 | Revised: 10 January 2026 | Accepted: 14 January 2026 | Published Online: 31 July 2026
DOLI: https://doi.org/10.36956 /rwae.v7i3.2826

CITATION

Dao, H.M., Dang, M.P, 2026. From Carbon Accounting Quality to Green Investment: Moderated Mediation of Perceived Benefits and Access
to Green Finance in Vietnamese Agriculture. Research on World Agricultural Economy. 7(3): 274-290.
DOI: https://doi.org/10.36956 /rwae.v7i3.2826

COPYRIGHT

Copyright © 2026 by the author(s). Published by Nan Yang Academy of Sciences Pte. Ltd. This is an open access article under the Creative
Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) License (https://creativecommons.org/licenses/by-nc/4.0/).

274


https://orcid.org/0000-0003-2622-649X
https://orcid.org/0009-0008-3323-5080

Research on World Agricultural Economy | Volume 07 | Issue 03 | September 2026

requires both internal information transparency and a supportive external financial ecosystem to provide a robust

quantitative basis for green governance strategies.

Keywords: Resource-Based View; Stakeholder Theory; PLS-SEM (Partial Least Squares-Structural Equation Mod-

eling); Emerging Economy

1. Introduction

Vietnam’s commitment to achieve net-zero emis-
sions by 2050 presents the agricultural sector with sys-
temic challenges. As a cornerstone of the national econ-
omy, the sector faces a sustainable development para-
dox: the dual imperative to maintain growth momentum
for socio-economic security and to restructure the pro-
duction models to mitigate adverse ecological impacts.
These challenges are compounded by increasingly strin-
To-

gether with the direct impacts of climate change, they

gent green technical barriers in export markets.

threaten the livelihoods of millions of agricultural work-
ers. This complex landscape mandates that enterprises
within the sector strategically reposition their develop-
ment pathways to address escalating demands from di-
verse stakeholders ).

Within this context, green investment decisions
(GID), such as adopting circular agriculture, smart irri-
gation technologies, or renewable energy, are no longer
a luxury but have become an existential imperative de-
termining a firm’s competitive capacity and sustainable
survival 2], However, executing these decisions faces in-
herent barriers, including high upfront costs, high risks,
and notably, a lack of reliable information for assessing
their effectiveness. To navigate this complex environ-
ment, carbon accounting has emerged as a strategic tool
allowing firms to systematically quantify, analyze, and
report their emission flows®l. Contemporary studies
confirm that applying advanced carbon accounting tech-
niques serves as a foundation for fostering sustainable
development indices* and increasing investment levels
in green research and development[°],

According to the Resource-Based View (RBV), a
high-quality carbon accounting (CAQ) system is an in-
valuable informational resource [°]. However, the nature
of CAQ in the Net-zero era extends far beyond mere dis-
closure; it demands accuracy, comparability, and data

assurance!’l. Recently, Luo and Pan!®! provided signifi-
cant empirical evidence showing that the quality and as-
surance of carbon information help mitigate inefficient
investment by improving the information environment
and reducing information asymmetry.

Although the role of environmental information is
widely acknowledged, a theoretical and practical knowl-
edge gap persists regarding the mechanism through
which accounting information translates into concrete
investment action within agricultural enterprises. Does
high-quality information automatically lead to decisions,
or is its effect contingent upon managerial understand-
ing? This study argues that information from CAQ is
only truly effective when it shapes the perceived benefits
(PB) of managers. Drawing on signaling theory, trans-
parent information helps managers recognize opportu-
nities to attract green investors[®! and access capital at

lower costs[10

1, thereby generating internal motivation
for investment decisions.

Furthermore, even the strongest investment inten-
tions may prove futile without sufficient capital, a chal-
lenge particularly acute in the agricultural sector. There-
fore, this research integrates access to green finance (GF)
as a critical moderating factor. Recent evidence from Li
et al.['l and Ma'?l indicates that green finance acts as
an essential catalyst, enabling firms with transparent in-
formation to overcome liquidity constraints and realize
innovation projects. Especially in transition economies,
the interaction between green credit policy and firm
ownership characteristics is a key factor driving informa-
tion disclosure and practical action 3.

To elucidate these complex relationships, this study
develops and tests a moderated mediation model, ana-
lyzing the pathway from CAQ to GID via the mediator of
PB and the moderator of GF. This research has three sig-
nificant contributions. First, it clarifies the internal psy-
chological mechanism, showing that information must
be recognized by managers to foster action. Second, it
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identifies the external financial boundary condition, em-
phasizing the indispensable role of a supportive finan-
cial ecosystem. Finally, by utilizing empirical data from
Vietnam, the study provides specific policy implications
to support the green transition of a pivotal economic sec-
tor within an emerging market context.

2. Hypotheses and Research Model

2.1. Hypothesis Development

This study draws on stakeholder theory and the
RBV to explain how CAQ shapes GID. From an RBV per-
spective, CAQ is more than just neutral information in-
put; it functions as a strategic capability that under-
pins sustained competitive advantage when it meets
the VRIO criteria of value, rarity, inimitability, and or-

ganizational embeddedness[®l.

High-CAQ systems pro-
vide valuable information useful for decision-making
that goes beyond compliance, enabling firms to identify
carbon-intensive processes, prioritize abatement oppor-
tunities, and uncover complementarities between cost
efficiency and environmental performance, which is con-
sistent with the natural RBV of the firm 2],

Recent empirical work shows that robust carbon
accounting and disclosure systems enhance firm value
and green innovation by improving the quality and cred-
ibility of emissions data, thereby supporting strategic
decision-making and resource allocation for sustainabil-

ity projects !,

Moreover, these capabilities are rela-
tively rare because they require the co-evolution of ad-
vanced measurement technologies, specialized human
capital, and committed leadership, which many agricul-
tural enterprises, particularly in emerging economies,
do not yet possess!'®l. CAQ’s uniqueness comes from its
embedding in firm-specific routines, tacit expertise, and
historically accumulated data architectures that com-
petitors find difficult to replicate. Recentadvances in car-
bon accounting research further emphasize that devel-
oping high-quality CAQ systems requires iterative learn-
ing, cross-functional integration, and path-dependent
capability-building processes that are inherently socially
complex and resistant to imitation*>!, These character-
istics are fully consistent with RBV arguments that inter-

nal routines, tacit knowledge, and evolving data infras-

tructures constitute key sources of unique competitive
advantage.

Finally, realizing the strategic potential of CAQ de-
pends on organizational structures that enable the in-
tegration of carbon data into planning, budgeting, and
investment appraisal processes. Studies on carbon ac-
counting and green finance show that when emissions
information is systematically incorporated into capital
budgeting and risk management, firms are more likely
to undertake low-carbon projects and improve their sus-
tainable development indices!*l. In line with the argu-
ment by Schaltegger and Csutora®] that monetized and
reliable carbon information can be used to evaluate the
business case of environmental investments, we argue
that CAQ serves as a strategic interface that transforms
raw emissions data into actionable investment insights.
Taken together, when CAQ satisfies VRIO conditions, it
becomes a core strategic capability that provides a solid
informational foundation for firms to commit to green in-
vestments. Accordingly, we posit that firms with higher
CAQ will pursue greener, more systematic investment
portfolios than those with less sophisticated carbon in-
formation systems.

Complementing the RBV, stakeholder theory high-
lights how CAQ becomes a strategic response to an in-
creasingly demanding multi-stakeholder environment.
Agricultural enterprises in Vietnam operate within a
dense network of stakeholders, including regulators,
supply chain partners, investors, local communities, and
international standard setters, whose expectations dif-
fer in power, legitimacy, and urgency. In line with stake-
holder salience theory, firms must prioritize and nav-
igate these diverse pressures simultaneously, making
high-quality CAQ an essential tool for managing stake-
holder demands °l,

State agencies and government bodies exert co-
ercive and normative pressures when they translate
national net-zero commitments and climate pledges
into regulations, such as potential carbon pricing
schemes, disclosure mandates, and sectoral emission
standards[*). Recent evidence on mandatory carbon dis-
closure regimes and supply-chain transmission of disclo-
sure requirements shows that regulation and customer

demand for emissions data significantly improve emis-
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sions performance and strengthen stakeholder monitor-
ing along global value chains[!’]. In this context, high-
quality CAQ functions both as a risk management and a
legitimacy mechanism. It supplies transparent, consis-
tent, and verifiable data that can be used to demonstrate
compliance, anticipate policy shifts, and engage with reg-
ulators, thereby minimizing regulatory uncertainty and
avoiding potential sanctions (8],

Beyond the state, influential supply chain partners,
especially international buyers participating in initia-
tives such as CDP Supply Chain, enforce their own cli-
mate targets using stringent information and perfor-
mance requirements for upstream suppliers, including
detailed product carbon footprints and lifecycle emis-
sions['7], Failure to provide reliable carbon information
can lead to exclusion from global supply chains, whereas
firms that invest in CAQ can differentiate themselves as
trustworthy partners and leverage environmental per-
formance as a source of competitive advantage ]

The investment community and financial institu-
tions further amplify these pressures. The rapid growth
of environmental, social, and governance investment
and the proliferation of green financial instruments have
increased investors’ sensitivity to climate-related risks
and their demand for credible emissions data!'l. Prior
research on voluntary disclosure indicates that higher-
quality environmental and carbon disclosure reduces in-
formation asymmetry, lowers the cost of capital, and

(201, Recent stud-

improves access to external finance
ies specifically focused on carbon information disclo-
sure quality show that high-quality carbon information
enhances firm value and stimulates green innovation,
in part because it signals superior environmental man-
agement to capital providers, At the same time,
cutting-edge work on carbon accounting quality demon-
strates that external assurance of emissions reports im-
proves CAQ, especially where internal systems are weak,
thereby further increasing stakeholder confidence in re-
ported data?!l, In this context, CAQ no longer functions
solely as an internal reporting tool. It becomes a key re-
lational resource that supports the negotiation of regula-
tory expectations, supply chain contracts, and financing
terms.

By providing a robust and auditable basis for quan-

tifying carbon costs and efficiencies, CAQ allows man-
agers to justify green projects to stakeholders with short-
term financial orientations and to communicate the fi-

22l In

nancial rationale of decarbonization strategies!
short, we expect that firms with higher CAQ will exhibit
stronger and more systematic engagement in green in-
vestments, driven jointly by the pursuit of competitive
advantage and by multi-directional stakeholder pres-

sures. Hence, we propose the following hypothesis:
H1. CAQ has a positive effect on GID.

The effect of information quality on organizational
action is typically mediated by managerial perception.
In this study, we conceptualize PB as the key cognitive
mechanism linking CAQ to GID. High-quality carbon in-
formation transforms abstract and technical emissions
metrics into strategic knowledge about efficiency poten-
tials, regulatory exposure, reputational risks, and new
market opportunities. Empirical work revisiting the
Porter hypothesis indicates that well-designed environ-
mental regulation and accurate environmental informa-
tion can stimulate eco-innovation, improve productivity,
and enhance competitiveness through innovation offsets
rather than merely imposing compliance costs[?324],
When firms possess granular and reliable carbon cost
information, they can better identify resource and en-
ergy efficiency opportunities, redesign processes, and
adopt low-carbon technologies that reduce operating
costs and vulnerability to future climate policies?%].

Recent micro-level evidence shows that high-
quality carbon disclosure and accounting are associated
with stronger green innovation and improved sustain-
able development performance, suggesting that man-
agers internalize both the cost-saving and opportunity-
enhancing dimensions of low-carbon investments (4],
Moreover, high-quality carbon disclosures help firms
build legitimacy and strengthen their reputation with
customers, investors, and other stakeholders, which
can lead to better market access and brand differenti-
ation[26], At the same time, CAQ enables more proactive
legal and regulatory risk management by allowing firms
to anticipate carbon pricing, disclosure mandates, and
supply-chain requirements, thereby lowering the like-

lihood of sanctions or abrupt compliance costs!'7], As
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these economic, strategic, and risk-related benefits are
more clearly perceived, they shape managerial attitudes
toward green projects, making them appear less arbi-
trary and more integral to long-term competitiveness.

PB thus functions as a cognitive bridge that con-
verts the informational value of CAQ into a stronger
intention to allocate capital to green investments and
to prioritize such projects within the firm’s investment
portfolio. Therefore, we expect that CAQ improves GID
primarily through its impact on managers’ benefit per-
ceptions. We therefore hypothesize that:

H2. PB mediates the relationship between CAQ and GID.

To align with the structural path analysis de-
picted in the conceptual model, this overall mediating
mechanism is decomposed into two constituent sub-
hypotheses:

H2a. CAQ has a positive effect on PB.
H2b. PB has a positive effect on GID.

However, favorable perceptions alone do not guar-
antee action. Turning intention into actual green in-
vestment is contingent on the availability of financial
resources, particularly in developing economies where
firms often face severe capital constraints and green
projects involve high upfront costs and long payback pe-
riods. We argue that access to GF plays a critical moder-
ating role in the PB-GID relationship.

The growing literature on green finance highlights
itsrole in directing capital toward environmentally bene-
ficial projects through instruments such as green bonds,
green loans, and sustainability-linked credit facilities,
and shows that green financing can reduce emissions,
support technological upgrading, and enhance firms’
sustainable performance'°]. At the firm level, empirical
evidence shows that access to dedicated green financial
products and favorable lending conditions significantly
increase the likelihood and scale of green investment,
especially among companies that are already aware of
climate risks and mitigation technologies but are con-
strained by financing frictions!?’], Research on green
and sustainable finance in emerging markets similarly
suggests that well-designed green finance programs and

supportive banking practices help firms convert envi-

ronmental aspirations into concrete investment actions
and improve both financial and non-financial perfor-
mance 28],

Thus, GF operates as a catalyst that determines
whether the perceived attractiveness of green projects,
shaped by CAQ and reflected in PB, can be realized
in practice. When access to GF is favorable through
concessional interest rates, appropriate collateral re-
quirements, credible taxonomies, and transparent pro-
cedures, firms with strong perceived benefits can mobi-
lize external capital to cover high upfront costs, scale up
projects, and tolerate longer payback horizons?°l. Un-
der such conditions, PB is more likely to translate into
actual GID, amplifying the positive PB-GID link.

Conversely, when access to GF is limited or transac-
tion costs are high, even managers who clearly recognize
the strategic and financial advantages of green invest-
ments may delay, scale back, or cancel projects due to lig-
uidity constraints and risk aversion. Evidence from cli-
mate finance and sustainable investment also suggests
that firms with better access to external finance are bet-
ter positioned to exploit the strategic opportunities aris-
ing from environmental and social initiatives, whereas
financially constrained firms struggle to act on similar
perceptions 3%, Accordingly, we expect the marginal ef-
fect of PB on GID to be stronger when firms have eas-
ier access to GF and weaker when capital constraints are
tighter. This leads to the following hypothesis:

H3. Access to GF positively moderates the relationship be-
tween PB and GID, such that the relationship is stronger

when access to green finance is higher.

Finally, consistent with prior research on cor-
porate environmental investment, firm characteristics-
especially firm size-are likely to influence GID and must
be controlled for to avoid biased estimates of the main
effects. Larger firms typically possess more available re-
sources, more sophisticated management systems, and
greater exposure to public and regulatory scrutiny, all of
which increase both the capacity and the pressure to un-

(271, Thus, firm size is incor-

dertake green investments
porated as a control variable affecting GID in the empir-
ical model, allowing us to isolate more accurately the ef-

fects of CAQ, PB, and GF on green investment behaviour.

278



Research on World Agricultural Economy | Volume 07 | Issue 03 | September 2026

2.2. Research Model

Drawing upon the established theoretical founda-
tions and the hypotheses developed, this study pro-
poses a comprehensive moderated mediation model.
This model aims to elucidate the complex mechanism
through which CAQ influences the GID of enterprises.
Specifically, the model posits that CAQ exerts not only a
direct effect on GID but also an indirect effect mediated
by the variable PB. Furthermore, to reflect real-world
barriers, the model incorporates GF as a moderating fac-
tor, which is hypothesized to strengthen the relationship

H2 (Mediating hypothesis)

between PB and GID.

To enhance the robustness of the findings and ac-
count for potential confounding effects, the model also
includes firm size (FS) as a control variable. This vari-
able controls for the direct influence of organizational
size on the capacity and motivation to undertake green
investments. Collectively, this framework permits a si-
multaneous examination of how (via the mediation of
PB), when (contingent upon GF), and under what condi-
tions (after controlling for the influence of size) carbon
accounting quality can effectively promote corporate en-
vironmental investment activities (Figure 1).

Figure 1. Proposed model and hypotheses.

3. Research Methodology

3.1. Research Design and Data Collection

This study employs a quantitative methodology us-
ing a survey to collect primary data. To select the survey
participants, we adopted a two-stage non-probability
sampling method. In the first stage, a list of potential
agricultural enterprises was selected using convenience
sampling. This list was compiled by the authors from
available sources. These mainly include membership di-
rectories of large business associations and the research
team’s professional networks. This approach was se-
lected for its feasibility and efficiency. [t was appropriate
due to the lack of a comprehensive and public sampling
frame for all agricultural enterprises in Vietnam.

In the second stage, purposive sampling was used
to identify specific respondents within each selected en-
terprise. The core objective was to collect in-depth and
reliable information regarding strategic decisions. We
therefore targeted only the two positions with the most
relevant authority and knowledge: Chief Executive Offi-
cers and Chief Accountants. This ensures that the col-
lected data accurately reflects the perspective of the

highest managementlevel. It also maximizes the content
validity of the research.

The survey was conducted from November 2024 to
January 2025. A total of 368 questionnaires were dis-
tributed. Following the collection period, 263 responses
were collected. The data were then screened to elim-
inate invalid or incomplete entries. This yielded a fi-
nal dataset of 235 valid responses for analysis, corre-
sponding to an effective response rate of 63.9%. This
response rate is considered quite favorable for a demo-
graphic of senior managers. It indicates their interest in
the research topic and significantly alleviates concerns
about non-response bias. Prior to its official deployment,
the questionnaire underwent a rigorous refinement pro-
cess. This includes in-depth consultations with three
academic experts and two industry professionals to en-
sure all terminology was clear and appropriate for the

Vietnamese context.

3.2. Sample Characteristics

The research sample was designed to ensure rep-
resentativeness and reliability for the data analysis. Re-
gardingjob positions, the sample is comprised of 42.6%
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CEOs and 57.4% Chief accountants, reflecting the suc-
cessful outreach to respondents with the authority and
expertise required to accurately assess the concepts
within the research model. The educational level of the
respondents is high, with 45.1% holding a master’s de-
gree or higher, which bolsters the quality of the col-
lected responses. Work experience is well-distributed,
with the group having 5 to less than 10 years of experi-
ence constituting the largest segment (43.4%), indicat-
ing that most respondents possessed sufficient practi-

cal experience to provide valid assessments. Regarding
the firm characteristics, the research sample exhibits
a broad geographical distribution, with representation
from the northern (46.0%), southern (39.1%), and cen-
tral (14.9%) regions. The sample isalso diverse in scale,
comprising large (41.7%), medium-sized (35.3%), and
small (23.0%) enterprises. Overall, the sample’s charac-
teristics demonstrate its suitability and diversity, pro-
viding a solid data foundation for testing the model
(Table 1).

Table 1. Characteristics of the Survey Sample (N = 235).

Demographics Frequency Percent (%)
Job Position

Chief Executive Officer 100 42.6

Chief Accountant 135 57.4
Educational Level

Bachelor’s Degree 129 54.9

Master’s Degree or Higher 106 45.1
Work Experience

<5 years 52 221

5to <10 years 102 43.4

210 years 81 34.5

Region of Operation

Northern region 108 46.0

Central region 35 14.9

Southern region 92 39.1

Enterprise Size

Small 54 23.0

Medium 83 35.3

Large 98 41.7

Source: Author synthesis.

3.3. Measurement of Variables

All latent variables in the model were measured us-
ing multi-item scales with a 5-point Likert scale, rang-
ing from 1 (“Strongly disagree”) to 5 (“Strongly agree”).
These scales were carefully adapted from previous stud-
ies published in reputable international journals (Table
2). Specifically, the CAQ scale consists of four indica-
tors, developed based on the standards of the GHG Proto-
col 31, drawing upon core concepts from the theoretical
framework of Schaltegger and Csutora®! and illustrated
by practical evidence from the case study by Lee 2, Cao
et al.l?®l, and Gipper et al.[?ll. The PB scale includes
four indicators, adapted from the foundational works of
Porter and Linde!?®, and further informed by empiri-
cal studies from Li et al.[®3! and Cao et al.[??l. The GF

scale comprises three indicators, based on firm-level in-

vestment studies by Kalantzis et al.[?”) and Popescu and
Popescul?®l. Finally, the GID scale contains four indica-
tors, adapted from the measurement frameworks of In-

derst et al.[3 and Kalantzis et al.[27].

3.4. Data Analysis Method

The collected data were analyzed by Partial Least
Squares Structural Equation Modeling (PLS-SEM) using
the SmartPLS 4.0 software. The selection of PLS-SEM is
justified by its distinct advantages in handling complex
models, its relaxed requirements regarding data normal-
ity, and its specific suitability for prediction-oriented re-
search objectives 3], To ensure a clear and comprehen-
sive presentation of results, this study adopts a standard
two-stage analytical procedure combined with advanced
assessment tools.
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Table 2. Variables and measurement items.

Variables Description Sources
Carbon Accounting Quality (CAQ)
My company provides a full and transparent presentation of its GHG emissions
CAQ1 (Scope 1, 2, and, where applicable, Scope 3), including methodologies and as-
sumptions.
. . - . Adapted from: Schaltegger
CAQ2 My company provides multi-year emissions data to allow for the comparison dré Bl Gi g8
of trends over time. anm] sutora ™ [Zlgper et
al.'*™; Cao et al."*™; GHG
CAQ3 My company’s carbon emissions data is verified by an independent third party  Protocol *!; Lee ®?.
or is subject to a rigorous internal quality assurance process.
CAQ4 Carbon accounting information is highly integrated into the management re-
porting system to support investment and operational decisions.
Perceived Benefits (PB)
PB1 Our leadership believes that green investments will help reduce long-term op-
erational costs (e.g., energy savings, raw materials, waste treatment costs).
PB2 Green investment is a strategic opportunity to improve our company’s reputa-
tion, brand image, and competitive advantage. Adapted from: Porter and
Linde®!; Cao et al.?®l; Li et
PB3 Proactive green investment helps our company better meet requirements from ) 331
the supply chain/customers and opens up new market opportunities.
PB4 Green initiatives help our company mitigate risks related to legal and increas-
ingly stringent environmental regulations.
Access to Green Finance (GF)
GF1 Our company perceives that there are numerous green capital/credit sources
available in the market for investment projects.
) . A ) . ) Adapted from: Kalantzis et
The financial institutions we work with offer preferential conditions (e.g., inter- [27]
GF2 . . al.**”}; Popescu and
est rates, loan terms) for green investment projects. 28]
Popescu ™.
GF3 The procedures and requirements for accessing green finance sources are clear
and feasible for our company.
Green Investment Decisions (GID)
GID1 In the past three years, my company has made significant investments in up-
grading machinery and equipment to save energy.
GID2 My company has invested in cleaner production technologies to reduce emis-
sions directly at the source (e.g., emission treatment, water recycling). )
Adapted from: Kalantzis et
GID3 Our leadership plans to increase the budget allocation for green projectsinour 5] [27]. [nderst et al. 34,
upcoming investment strategy.
When approving a new investment project, environmental criteria (e.g., CO; re-
GID4 duction levels) are considered an important factor in the decision-making pro-

cess.

Given that data were collected from a single source
at a single point in time, potential common method bias
(CMB) was addressed in a preliminary step. This was
achieved through a full collinearity assessment by exam-
ining variance inflation factor (VIF) values, following the
recommendations of Kock 361,

Upon confirming that CMB was not a significant

concern, the first stage focused on evaluating the mea-

surement model to verify reliability and validity. Specif-
ically, internal consistency reliability was assessed via
Cronbach’s alpha and composite reliability. Convergent
validity was evaluated using the average variance ex-
tracted (AVE), while discriminant validity was tested
using the heterotrait-monotrait ratio (HTMT) criterion,
which reflects the established standard practice 37

In the second stage, the structural model was ana-
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lyzed to test the proposed hypotheses. The statistical sig-
nificance of path coefficients was determined through a
bootstrapping procedure employing 5,000 subsamples.
Notably, to elucidate the magnitude of effects and the
model’s predictive power for a robust presentation of
findings, the analysis extends beyond the coefficient of
determination (R?). It incorporates the predictive rel-
evance (Q?) metric via the PLSpredict procedure. This
multidimensional approach ensures that the drawn con-
clusions possess not only statistical significance but also

high practical value.

4. Research Results

4.1. Common Method Bias Control

To ensure the accuracy of the model estimations,

testing for multicollinearity is an indispensable step.

This issue occurs when independent variables in a model
are highly correlated, leading to unstable and difficult-to-
interpret coefficient estimates. In this study, we used the
VIF to assess the level of multicollinearity. According to
the criteria proposed by Hair et al.[3%], VIF values for la-
tent variables (Inner VIF) and indicators (Outer VIF) be-
low 3.0 or 5.0 are considered acceptable, indicating no
serious multicollinearity issues. The results of the full
collinearity VIFs analysis are presented in Table 3. As
shown, the range of outer VIF values for the indicators
of the research constructs is between 1.454 and 2.162,
all of which are well below the 3.0 threshold. Notably,
the inner VIF values for the relationships between con-
structs in the endogenous model are also very low, with
the highest value being 1.239. These results provide con-
vincing evidence that the research model is not affected
by multicollinearity, thus ensuring the reliability of the

subsequent analyses and interpretations (361,

Table 3. Full collinearity VIFs analysis.

Latent Construct (Indicators) Outer VIF Range Inner VIF
CAQ (CAQ1-CAQ4) 1.662-1.882 1.239
FS (Firm Size) 1.000 1.010
GF (GF1-GF3) 1.587-1.684 1.015
GID (GID1-GID4) 1.454-1.622 -
PB (PB1-PB4) 1.913-2.162 1.239
GF x PB 1.000 1.007

Source: Authors’ calculation using SmartPLS 4.

4.2. Measurement Model Assessment

The reliability of the scales was evaluated using
Cronbach’s alpha, composite reliability (Rho_a, Rho_c).
The findings indicated that all constructs were reliable.
Specifically, the values for Cronbach’s alpha (ranging
from 0.774 to 0.860), composite reliability (Rho_c, from
0.855 to 0.905), and, notably, the more conservative es-
timate of Rho_a (from 0.774 to 0.866), all surpassed the
recommended threshold of 0.70, thereby confirming the
high internal consistency of the measurement scales [*°].
Convergent validity was assessed using the AVE. All con-
structs had AVE values greater than 0.5 (ranging from
0.595 to 0.703), confirming that the indicators for each
construct converge well and effectively represent the

concepts they measure [38],

To test for discriminant validity, the study used
the HTMT ratio of correlations. According to Henseler
et al.371 the HTMT value between two constructs
should be less than 0.85 (or 0.90 for models with sim-
ilar concepts). The analysis revealed that the highest
HTMT value in the model was 0.649 (between PB and
GID). As all HTMT values were significantly below the
most stringent threshold, it can be concluded that the
scales achieved good discriminant validity. This pro-
vides strong evidence for the distinctiveness of the con-
structs in the model, affirming that each one is unique
and measures a different phenomenon. Overall, the
analysis confirms that the study’s measurement model
is robust, reliable, and valid, providing a dependable
foundation for the evaluation of the structural model
(Table 4).
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Table 4. Results of Measurement Model Reliability and Validity Assessment.

Construct Cronbach’s Alpha CR (Rho_c) CR (Rho_a) AVE Highest HTMT Result
CAQ 0.832 0.888 0.833 0.666 0.592 (with GID)
GF 0.783 0.872 0.804 0.695 0.205 (with GID)
GID 0.774 0.855 0.774 0.595 0.649 (with PB)
PB 0.860 0.905 0.866 0.703 0.649 (with GID)

Source: Authors’ calculation using SmartPLS 4.

4.3. Structural Model Assessment and Hy-
pothesis Testing

After the measurement model was confirmed to be
reliable and valid, the next step was to assess the struc-
tural model to test the research hypotheses. The results
of the PLS-SEM structural equation model analysis are

presented in Figure 2.

Path coefficients (), t-statistics (¢t-values), and con-
fidence intervals were estimated using a bootstrapping
procedure with 5,000 resamples, a robust method for
assessing statistical significance without requiring as-
sumptions of normal data distribution®%. The results

of the main hypothesis tests are summarized in Table 5.

GF1
PB1 PE2 PB3 PB4
"\ ol 7 / GF 0866 Gk
0840 0834 0842 pg39 0B

0793—» GF3

Firm size
~
1.000
0.431
CAQ GID1
cAQ2 GID2
0.312
CAQ3 GID3
CAQ4 GID4
Figure 2. The results of the PLS-SEM structural equation model analysis.
Table 5. Hypothesis Testing Results.

Hypothesis Relationship Path Type Path Coefficient (B)  ¢-Statistic  p-Value Conclusion
H1 CAQ ->GID Direct Effect 0.312 5.319 0.000 Supported
H2 CAQ ->PB->GID Indirect Effect 0.185 5.621 0.000 Supported
H3 GF x PB -> GID Interaction Effect 0.250 4.392 0.000 Supported

Control FS-> GID Direct Effect 0.041 0.826 0.409 Not Supported

Source: Authors’ calculation using SmartPLS 4.

The analysis indicates that all direct relationships
in the model are statistically significant at the p < 0.001
level. Specifically, the results strongly support hypothe-
sisH1, showing that CAQ has a significant and strong pos-

itive effect on GID (3 = 0.312, t = 5.319). This finding re-
inforces the key argument that a high-quality carbon in-
formation system, providing reliable and timely data, is
a core foundation for management to confidently make
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investment decisions in green technologies and projects,
thereby realizing the “win-win” opportunities proposed
by Porter and Linde [?%].

The results also confirm hypothesis H2 regarding
the indirect effect (CAQ -> PB -> GID), with a significant
indirect coefficient of 0.185 (t = 5.621). This confirms
the partial mediating role of PB in the relationship be-
tween CAQ and GID, as a significant direct effect of CAQ on
GID still exists. In other words, high-quality information
has both a direct impact on action and an indirect impact
through shaping and reinforcing perceptions of benefits,
thus promoting green investment comprehensively.

Hypothesis H3, which pertains to the moderating
effect of Green Finance (GF), also receives strong sup-
port from the data. The interaction term (GF x PB ->
GID) is positive and statistically significant ( = 0.250, ¢
= 4.392). This finding shows that GF serves as a critical
catalyst, positively moderating the relationship between
PB and GID. Specifically, in an environment where green
financial resources (such as concessional loans or green
bonds) are easily accessible under transparent condi-

tions?7], the impact of PB on GID becomes significantly
stronger. Conversely, barriers to capital access can sub-
stantially weaken this link, even when perceptions of
benefits are high. This highlights the multifaceted nature
of the green investment decision-making process, where
internal drivers (perceptions) need to be supported by
favorable external conditions (finance).

The control variable, Firm Size (FS), was not found
to have a statistically significant effect on GID (§ = 0.041,
t = 0.826, p = 0.409). This implies that, within the con-
text of this study’s sample, the impetus for green invest-
ment may be driven more by strategic and cognitive fac-
tors than by the absolute size of the enterprise.

Regarding the model’s explanatory power, the R?
value for the main dependent variable, GID, is 0.472, in-
dicating that the model explains 47.2% of the variance
in GID. For the mediating variable, PB, the R? is 0.186
(Table 6). These values are considered moderate to sub-
stantial in social science research, confirming that the
model has good predictive and explanatory power for

the phenomenon under investigation 3°],

Table 6. Model Explanatory Power.

Construct R? R? Adjusted
GID (Green Investment Decision) 0.472 0.460
PB (Perceived Benefits) 0.186 0.182

Source: Authors’ calculation using SmartPLS 4.

4.4. Model Predictive Power and Assessment

The results of the predictive power assessment
presented in the table demonstrate that the research
The

szredict indices for both dependent variables yielded

model possesses substantial predictive value.

positive values, specifically 0.245 for green investment
decisions and 0.174 for perceived benefits. In ac-
cordance with the criteria established by Shmueli et

al.39

, szredict value greater than zero indicates that
the model holds superior predictive capability relative
to the naive mean-based benchmark. This finding con-
firms that the theoretical framework not only effec-
tively explains the relationships between carbon ac-
counting quality and the outcome variables but also
holds practical utility in forecasting investment behav-

ioral trends within agricultural enterprises. Such pre-

dictive capability is particularly salient for managers
seeking to anticipate the efficacy of green finance strate-
gies. The prediction error metrics provide further sub-
stantiation of the model’s accuracy. The RMSE and MAE
values for both dependent variables remain within ac-
ceptable and relatively balanced ranges. Specifically,
the root mean square error for green investment de-
cisions is 0.875 while it is 0.917 for perceived bene-
fits, with corresponding mean absolute error values of
0.706 and 0.791, respectively. The stability observed in
the magnitude of error metrics across the two variables
suggests consistency in the predictive capacity of the
model. Accurate predictive capability enhances the re-
liability of the research recommendations and enables
managers to utilize the model for evaluating compli-
ance prospects and formulating investment decisions

grounded in transparent data (Table 7).
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Table 7. Model Predictive Power Assessment Results.

Dependent Variable Q% predict RMSE MAE
GID 0.245 0.875 0.706
PB 0.174 0.917 0.791

Source: Authors’ calculation using SmartPLS 4.

5. Discussion of Research Results

The empirical findings of this study offer a mul-
tidimensional and profound insight into the mecha-
nism driving green investment within the Vietnamese
agricultural sector, signifying a paradigm shift from a
compliance-based view to a strategic resource-based
perspective. The confirmation of the direct impact of
CAQ on GID reinforces the core premise of the RBV in
the digital era. Consistent with contemporary scholars
such as Huang et al.'", Luo and Pan!®!, and Glenk['%],
our results indicate that high-quality carbon informa-
tion has evolved into a strategic intangible asset in the
race toward net-zero. By satisfying the VRIO criteria
through accuracy and auditability, CAQ mitigates the in-
herent opacity of agricultural operations. This trans-
parency serves not only for regulatory reporting but also
functions as a risk mitigation mechanism, empowering
managers to identify inefficiencies and allocate capital
confidently to green technologies. This finding refutes
the conventional view of environmental accounting as a
cost burden, instead asserting it as a prerequisite for re-
solving under-investment issues caused by information
asymmetry. This strongly supports the foundational ar-
guments of Porter and Linde[?! and Schaltegger and
Csutora®!, while being bolstered by the recent analyses
of Gipper et al.[?1].

Delving deeper into the transformation mecha-
nism, the study elucidates the psychological dimension
through the mediating role of PB. The validation of this
pathway underscores that informational resources do
not automatically lead to strategic action but must over-
come a perception barrier. Reliable carbon data re-
shapes managerial cognition, converting abstract envi-
ronmental pressures into tangible business equations,
such as energy cost savings or premium market posi-
tioning. This result resonates with the meta-analytical
perspectives of Zhang et al.[?3], demonstrating that ac-

curate information stimulates innovation by altering the

risk-return calculus of leadership. Furthermore, align-

1261 and Feng and Huangl®! within

ing with Cao et al.
the framework of signaling theory, transparent infor-
mation serves as a signal of legitimacy. This creates a
psychological impetus for leaders to commit to green
investments to safeguard corporate reputation, attract
green investors, and reduce the cost of capital. Con-
sequently, managers perceiving that their accounting
system broadcasts positive signals regarding ESG per-
formance experience a significantly heightened internal
motivation to commit to investment. Thus, CAQ acts as
the evidence, while PB functions as the conviction neces-
sary for decision-making.

Notably, the research highlights the boundary con-
ditions of these relationships through the moderating
role of GF. The acceptance of this interaction effect re-
veals the catalytic nature of capital markets in emerg-
ing economies. While internal information and cogni-
tive motivation are necessary conditions, they remain
insufficient to surmount the barriers of substantial ini-
tial costs and long payback periods characteristic of
agricultural projects. The findings demonstrate that
favorable access to green capital, such as concessional
credit or green bonds, significantly amplifies the trans-
This re-

flects the conclusions of Ahmad et al.[*%], Kalantzis et

lation of managerial intent into execution.

al.?7], as well as Li et al.['"1 and Ma['?], confirming that
the synergy between internal transparency capabilities
and an external supportive financial ecosystem is a key
factor in unlocking capital flows for green transition.
Specifically in Vietnam, where the capital market is de-
veloping, green finance operates as a bridge resolving
the liquidity constraints that often stifle innovation in
the private sector.

Finally, the finding that the firm size control vari-
able lacks statistical significance offers a profound im-
plication regarding the institutional context of export-
oriented agriculture. Contrasting with traditional the-

ories that favor large enterprises, this result suggests

285



Research on World Agricultural Economy | Volume 07 | Issue 03 | September 2026

an equalization of competitive status driven by global
supply chain pressures. As analyzed by Deng et al.[17],
institutional isomorphism compels Small and Medium-
sized Enterprises (SMEs) to adopt rigorous sustainabil-
ity standards similar to those of large conglomerates to
maintain their position in the global value chain, par-
ticularly when exporting to the EU or the US. Conse-
quently, for these SMEs, green investment is driven less
by economies of scale and more by the existential neces-
sity of maintaining organizational legitimacy and rights
to access international markets.

6. Implications of the Study
6.1. Theoretical Implications

The findings of this study offer significant contri-
butions to the existing literature by synthesizing Stake-
holder Theory and the RBV into a coherent frame-
work for explaining green investment behaviors. Unlike
prior studies that predominantly focused on direct re-
lationships, this research elucidates the complex mech-
anism wherein perceived benefits mediate the impact
of carbon accounting quality on investment decisions.
Furthermore, by situating the model within an emerg-
ing economy context, the study provides empirical evi-
dence for the boundary conditions of these relationships,
specifically highlighting the catalytic role of access to
green finance. This validates the argument that in tran-
sitional markets, internal capabilities must be coupled
with favorable external financial conditions to translate

strategic intent into actualized investment.

6.2. Practical Recommendations

Based on the empirical results, this study proposes
specific recommendations targeted at three key stake-
holder groups: corporate managers in the agricultural
sector, policymakers, and financial institutions.

For corporate managers and practitioners, the con-
firmation of the mediating role of perceived benefits sug-
gests that the value of carbon accounting quality extends
beyond regulatory compliance. Managers should re-
think the role of carbon accounting from a mere adminis-

trative obligation to a strategic asset that drives competi-

tive advantage. To operationalize this, agricultural enter-
prises are recommended to invest in advanced environ-
mental management information systems that ensure
data reliability and transparency. More importantly,
leadership must actively utilize this data to communi-
cate the economic and reputational benefits of green ini-
tiatives to internal stakeholders. By integrating carbon
reduction targets into departmental key performance in-
dicators, managers can align the cognitive perceptions of
the workforce with the firm'’s strategic green objectives,
thereby facilitating smoother approval and implementa-
tion of green projects.

For policymakers and regulators, the proven mod-
erating effect of access to green finance underscores the
necessity of a supportive financial ecosystem. The re-
sults indicate that even with high internal motivation,
firms may hesitate to invest without sufficient capital
support. Therefore, recommendations for this group fo-
cus on removing financial barriers rather than solely im-
posing reporting mandates. Policymakers should prior-
itize the development of a comprehensive green taxon-
omy and legal framework for green bonds and credits.
Specific interventions should include establishing credit
guarantee funds for agricultural projects and offering
preferential interest rate mechanisms for verified green
investments. These measures will reduce the cost of cap-
ital and mitigate the risks associated with long-term en-
vironmental projects, effectively unlocking private sec-
tor participation in the national net-zero agenda.

For financial institutions and investors, the study
highlights the relevance of carbon accounting quality
as a critical screening criterion. Banks and investment
funds are recommended to incorporate the maturity
of a firm’s carbon accounting system into their credit
appraisal processes. A high-quality reporting system
should be viewed as a signal of lower transition risk and
better governance. Consequently, financial institutions
should design specific green financial products that re-
ward firms possessing transparent emissions data with
streamlined approval processes or lower lending rates.
This approach not only safeguards the financial sector’s
portfolio against climate risks but also incentivizes agri-
cultural firms to upgrade their information disclosure

practices to access capital more easily.
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7. Limitations and Future Research

Although this study has provided important re-
sults, it is not without certain limitations that need to
be acknowledged. First, the study uses a two-stage non-
probability sampling method, combining convenience
and purposive techniques. While this method was ap-
propriate for targeting the correct experts, it inherently
limits the statistical generalizability of the findings. The
results may not apply to the entire population of Viet-
namese agricultural enterprises. Future research could
therefore use random sampling methods to enhance ex-
ternal validity. Second, the use of cross-sectional data
only allows for testing correlations at a specific point
in time. It cannot definitively establish causal relation-
ships between the variables. Future studies should
use panel data or conduct longitudinal surveys. This
would track changes in variables over time and pro-
vide stronger causal evidence. Third, the research re-
lies on perceptual data collected from managers. Al-
though the scales were validated for reliability and va-
lidity, using objective secondary data would enhance
the results. This could include actual investment costs
from financial statements or audited emissions data.
Fourth, regarding the classification of agricultural op-
erations, the current survey design did not stratify en-
terprises into specific sub-sectors such as crop produc-
tion, livestock, aquaculture, or forestry. Consequently,
the analysis could not disaggregate the sample to ex-
amine potential heterogeneity in investment behaviors
across these distinct categories. Future research should
incorporate this classification to assess whether the im-
pact of carbon accounting varies among different agri-
cultural sub-sectors. Finally, the research context may
limit the generalizability of the findings beyond Viet-
nam. The role of green finance can differ significantly
between countries with varying levels of financial mar-
ket development. Therefore, cross-national compara-
tive studies would be a promising avenue for future re-
search.

8. Conclusions

In the context of Vietnam’s agricultural sector fac-
ing an urgent need for sustainable transformation, this

study was conducted to unravel the complex mecha-
nisms through which carbon information quality im-
pacts green investment decisions. By successfully devel-
oping and testing a moderated mediation model, the re-
search has provided clear empirical evidence of these
impact pathways. The results confirm that CAQ influ-
ences GID directly. It also operates indirectly by enhanc-
ing managers’ perception of benefits (PB). This finding
highlights the dual role of CAQ as both a technical, infor-
mational resource and a tool for shaping strategic cogni-
tion. Critically, the study underscores the indispensable
catalytic role of GF. It acts as a decisive factor in convert-
ing perception and intention into tangible investment ac-
tion.

Theoretical contributions: Theoretically, this study
makes several important contributions to the relevant
academic literature. First, it enriches the resource-
based view by demonstrating that the value of an infor-
mational resource is not automatically realized. It re-
quires an internal cognitive process through which the
resource is transformed into a true capability. Second,
the research extends stakeholder theory by showing that
meeting external demands can generate internal bene-
fits. This allows firms to shift from passive compliance
to proactive opportunity-seeking. Finally, for the field
of sustainable finance, the study provides firm-level em-
pirical evidence of the enabling role of green finance. It
confirms that green finance is not just a source of capital
but also a strategic catalyst.

Practical implications: Practically, these findings
offer critical guidance for both enterprises and poli-
cymakers. For managers, the research sends a pow-
erful message. They should view investment in car-
bon accounting systems not as a compliance cost, but
as a strategic investment in decision-making capabil-
ity. They need to proactively use this data to shape
perceptions throughout the organization. For policy-
makers, the results emphasize that information trans-
parency regulations will not be fully effective without
strong financial support. In summary, the synergy be-
tween high-quality information, positive managerial cog-
nition, and a supportive financial environment is the key.
This synergy is essential to accelerating the transition to

a greener and more sustainable economy.
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