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Pascalina Van Sweet Sesa (Indonesia), Otniel Safkaur (Indonesia),
Hesty Theresia Salle (Indonesia), Yohanes Leonardo Aleu Kaize (Indonesia)

WHY ENVIRONMENTAL COSTS
GO UNCLASSIFIED: ACCOUNTING
PRACTICES AND INSTITUTIONAL
GAPS IN SOUTH PAPUA,
INDONESIA

Abstract

Large-scale enterprises in developing economies routinely incur environmental ex-
penditures, yet these costs frequently remain unclassified within formal accounting
systems, limiting their utility for regulatory evaluation and public accountability. This

study examines how environmental cost-recording practices in large-scale enterprises

relate to the Environmental Agency’s financial control function in South Papua’s haz-
ardous waste governance system. A qualitative design was employed, drawing on inter-
views with eleven informants from two environmental agencies and three large-scale

enterprises in the Merauke region, supplemented by secondary hazardous waste data

spanning 2017 to 2022. The study finds that both enterprises incur identifiable expen-
ditures across all four environmental management accounting cost categories, cover-
ing prevention, detection, internal failure, and external failure, yet none are formally
classified as environmental costs in their financial statements. Total hazardous and

toxic waste stored reached 88,172.81 cubic meters over the study period, yet the finan-
cial footprint of this activity remains invisible within existing accountability structures.
The Environmental Agency’s supervisory framework is confined to technical docu-
ment compliance, with no mechanism for engaging enterprise financial cost data. The

absence of a regulatory demand signal for environmental cost classification emerges

as a recurring and consistent explanation across all informants, operating alongside

enterprise-level capacity constraints and the absence of standardized cost classifica-
tion frameworks. These findings suggest that supervisory framework design warrants

greater attention in efforts to close the environmental cost classification gap, and point

toward areas warranting further institutional exploration, including the potential role

of pollution cost benchmarks and sustainability-linked supervisory performance indi-
cators as directions for future policy development.

Keywords environmental accounting, waste, classification,
accountability, governance
JEL Classification M41, Q53, H83

INTRODUCTION

A persistent gap exists in environmental accounting research between
what enterprises actually spend on environmental management and
what becomes formally visible within their accounting systems. In de-
veloping economies, large-scale enterprises in resource-intensive in-
dustries routinely incur environmental expenditures covering waste
transportation, monitoring, audits, and land rehabilitation, yet these
costs are frequently absorbed into general operational accounts with-
out classification as environmental costs. This aggregation makes
them inaccessible to regulators, auditors, and sustainability reporting
mechanisms, leaving the financial dimension of corporate environ-
mental performance effectively invisible within formal accountability
structures.

http://dx.doi.org/10.21511/afc.07(2).2026.09
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This invisibility constitutes a scientific problem at the intersection of environmental management ac-
counting and public financial control. Classifying environmental costs into distinct categories, namely
prevention, detection, internal failure, and external failure, enables more precise managerial and regu-
latory evaluation of environmental performance (Hansen & Mowen, 2009; United Nations Division
for Sustainable Development, 2001), yet this classification rarely materializes in practice even where
accounting infrastructure is present (Fadillah et al., 2022; Nofriadi et al., 2025). Conventional explana-
tions point to limited managerial awareness, weak disclosure incentives, or absent classification frame-
works. What remains less examined is whether the gap reflects supply-side constraints within the firm
or the absence of institutional demand from regulatory agencies whose supervisory frameworks do not
engage with environmental cost information at all.

South Papua, Indonesia, presents a context where this question carries particular empirical weight. As
a newly established province with active large-scale palm oil, port, and power generation operations,
South Papua generates substantial volumes of hazardous and toxic waste, regulated under Government
Regulation Number 22 of 2021 concerning the management of substances classified in Indonesian reg-
ulation as Limbah Bahan Berbahaya dan Beracun (B3). The Environmental Agency, known as Dinas
Lingkungan Hidup, holds the supervisory mandate over these enterprises, yet the extent to which its
oversight framework engages with the financial dimension of enterprise environmental management
remains undocumented. Understanding this relationship and the conditions that prevent environmen-
tal cost information from functioning as an input into regulatory control is the scientific problem this

study addresses.

1. LITERATURE REVIEW

Environmental management accounting (EMA)
offers a framework for identifying, measuring,
and reporting environmental costs, grouped
into prevention, detection, internal failure, and
external failure categories (Hansen & Mowen,
2009; United Nations Division for Sustainable
Development, 2001). Systematic application sup-
ports better managerial decisions on waste re-
duction, resource efficiency, and regulatory com-
pliance (Huynh & Nguyen, 2024), and extends
this value into external accountability once cost
analysis is properly structured (Boatca et al,
2023). Even basic environmental cost records can
serve regulatory control functions (Taygashinova
& Akhmetova, 2019), and combining several
costing techniques within one EMA framework
makes environmental costs traceable where
waste generation is structural to production, a
condition mirrored in South Papua’s palm oil
and port operations (Nyakuwanika et al., 2021),
although the field’s conceptual foundations re-
main fragmented compared to more established
branches of accounting (Di Vaio et al., 2023).
This relevance extends beyond internal manage-
ment to how regulatory bodies assess corporate
environmental performance.

http://dx.doi.org/10.21511/afc.07(2).2026.09

The link between environmental cost disclosure
and regulatory oversight has drawn growing at-
tention. Government accounting supervision sig-
nificantly increases environmental investment by
improving disclosure quality and easing financ-
ing constraints (Wang et al., 2025), and regulatory
agencies retrieve corporate financial reports to in-
form enforcement investigations in high-pollution
industries, positioning environmental cost infor-
mation as a functional input for public financial
control (Li & Wang, 2024). Environmental leg-
islation encourages firms to capitalize environ-
mental expenditures under stronger legitimacy
pressure (Wang & Chen, 2022), regulators in less
developed assurance markets depend heavily on
their own capacity to interpret corporate financial
data (Hazaea et al., 2022), and non-governmental
organizations prefer government-collected envi-
ronmental information over corporate voluntary
disclosures because of persistent quality deficits in
company reports (Wichianrak et al., 2023).

Implementation remains uneven across develop-
ing economies despite this recognized importance.
Research on developing-country contexts remains
thin, leaving settings such as Indonesia’s outer
regions underexamined (Qian et al.,, 2021), and
Indonesian firms show lower disclosure quality
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than Malaysian peers, rarely classify environmen-
tal expenditures separately, and lack standardized
cost classification frameworks and managerial
awareness (Abdullah et al., 2020; Fadillah et al.,
2022; Nofriadi et al., 2025). Emerging-economy
manufacturers more broadly face incoherent gov-
ernment policy, limited technological readiness,
and weak cost-allocation practices (Mukwarami
et al., 2023), while Vietnamese enterprises adopt
EMA less because of firm size or resources and
more because of institutional pressure from reg-
ulators and business partners, reinforcing that
demand, more than technical capacity, drives
classification behavior (Nguyen, 2024). Stringent
Vietnamese waste regulations correlate with lower
disclosure due to compliance burdens and weak
enforcement, while clearer energy frameworks
produce the opposite effect (To & Tran, 2025),
and top listed Indian companies still report waste
accounting narratively instead of in monetary
terms, limiting its regulatory usefulness (Adler et
al., 2022). Much of this gap traces to weaker in-
stitutional isomorphic pressure in developing
countries, a pattern also found among small and
medium enterprises and best explained jointly
through institutional, stakeholder, and resource-
based theory (Mukwarami & van der Poll, 2024;
van der Poll, 2022). These conditions matter most
once environmental costs are folded into general
accounts and become invisible to external evalu-
ators. Disclosure structure, more than volume,
determines the regulatory utility of environmen-
tal cost data; weaker institutional environments
produce more superficial non-financial reporting,
and two decades of EMA research trace this pat-
tern to the absence of institutional mechanisms
that turn environmental cost information into a
usable input for external accountability (D’Amore
et al., 2025; Grueso-Gala & Camison-Haba, 2025;
Zatini et al., 2025).

Evidence from Indonesia reinforces this pattern
directly. Environmental disclosure among listed
manufacturing and mining companies has im-
proved but stays concentrated on compliance
narratives instead of quantified operational im-
pacts, with governance characteristics, more than
regulatory demand, driving disclosure quality
(Wahyuningrum et al., 2026), and green account-
ing adoption among Indonesian manufacturing
firms has expanded without a corresponding shift
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toward monetized environmental cost disclosure
(Adisty & Sumarna, 2025). In the palm oil sector,
which shares South Papua’s industrial profile, sus-
tainability reporting emphasizes general signaling
instead of the granular, classifiable cost data a su-
pervisory agency needs for compliance assessment
(Alaika & Firmansyah, 2024; Soleha & Rosiana,
2021), suggesting that the disconnect between
environmental cost recording and regulatory fi-
nancial control is a specific classification gap even
where disclosure is otherwise improving.

Legitimacy theory and stakeholder theory to-
gether offer a useful lens for understanding why
classification fails to emerge even where enter-
prises possess adequate accounting infrastructure.
Organizations converge toward similar structures
in response to coercive, mimetic, and normative
pressures more than purely technical consider-
ations; legitimacy is tied to an organization’s re-
sponsiveness to the expectations of audiences it
depends on, such as regulators, and stakeholder
theory broadens this by holding firms accountable
to a wider set of parties. including regulators and
affected communities (DiMaggio & Powell, 1983;
Freeman, 1984; Suchman, 1995). Legitimacy is the
public perception that an organization’s actions
conform to accepted social norms, and firms un-
der stronger legitimacy pressure tend to produce
more extensive and structurally deeper environ-
mental disclosure, a behavior shaped as much by
observed institutional expectations as by any sin-
gle regulator (He et al.,, 2019; Huang et al., 2022;
Luo et al., 2022), though reporting can become
decoupled from actual compliance when political
interests dominate (Qian et al., 2024). When regu-
latory agencies treat environmental cost informa-
tion as a criterion of supervisory evaluation, firms
come under pressure to produce it in a classifiable,
verifiable form, and without that signal they have
little incentive to invest in classification regardless
of technical capacity. Even so, legitimacy pressure
does not translate uniformly into substantive dis-
closure quality, since some firms respond strategi-
cally instead of genuinely to external scrutiny (Li
et al., 2018).

Regulatory agencies clearly shape this dynam-
ic, though their capacity to do so is itself uneven.
Structured central inspections encourage substan-
tive environmental improvements, with stronger
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effects among firms with better governance, and
EMA implementation improves environmental
accountability only when supported by adequate
governance and institutional capacity (Kopyrina
et al., 2023; Rahman et al., 2024). Stronger busi-
ness-government relations are positively associ-
ated with corporate carbon monitoring in devel-
oping countries, though this weakens where cor-
ruption is present, and regulators across devel-
oping countries broadly lack the monitoring and
enforcement capacity needed to turn formal rules
into substantive outcomes (Blackman et al., 2018;
Khan et al., 2026).

A critical tension emerges from this literature.
Regulatory agencies can use financial and ac-
counting information effectively to drive genu-
ine environmental improvements (Kopyrina et
al,, 2023; Li & Wang, 2024; Wang et al., 2025),
yet regulatory scrutiny can also produce a chill-
ing effect on voluntary environmental disclosures
among firms with weaker governance, yielding
fewer quantitative details instead of more substan-
tive reporting (Zakota, 2025), and even where reg-
ulatory pressure exists, corporate environmental
cost classification stays shallow and inconsistent
in the Indonesian context (Abdullah et al., 2020;
Fadillah et al., 2022). In sum, environmental cost
information can serve as a genuine input for regu-
latory control; its absence is closely tied to weak in-
stitutional and legitimacy pressure in developing
economies, and regulatory engagement can cut ei-
ther way, strengthening substantive disclosure in
some settings while triggering defensive reporting
in others. What remains unexamined is how this
tension plays out where supervisory capacity is it-
self constrained, and classification standards are
absent at both the corporate and regulatory levels.

A further dimension of this problem concerns
the statutory basis of environmental financial
control. In Indonesia, the supervisory authority
of environmental agencies is defined under Law
Number 32 of 2009 on Environmental Protection
and Management, specifically through Article
71, which mandates oversight of enterprise com-
pliance with environmental protection and man-
agement regulations, and Article 74, which enu-
merates the specific powers of environmental
oversight officials, covering inspection, sampling,
document review, and site entry. Notably, neither

http://dx.doi.org/10.21511/afc.07(2).2026.09
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provision grants environmental agencies the au-
thority to access or evaluate enterprise financial
statements or environmental cost records. The
absence of environmental cost reporting require-
ments from the statutory supervisory framework
is therefore not a matter of implementation fail-
ure or resource constraint alone. It reflects a struc-
tural gap in the legal architecture itself, in which
environmental financial control falls outside the
defined scope of the agency’s statutory mandate.
This distinction matters for understanding the na-
ture of the problem. Where the gap is one of im-
plementation, supervisory capacity building and
resource investment may suffice. Where the gap is
one of statutory authority, reform requires legis-
lative or regulatory action to expand the agency’s
mandate to encompass environmental cost infor-
mation as a criterion of compliance assessment.

Based on the above discussion, this study aims to
examine how environmental cost recording prac-
tices in large-scale enterprises relate to the finan-
cial control function of the Environmental Agency
in South Papua’s hazardous waste governance sys-
tem. This objective is pursued through three spe-
cific aims, consisting of assessing how companies
record and classify environmental costs within
their financial reporting systems, evaluating the
degree to which the Environmental Agency’s su-
pervisory mechanisms utilize environmental cost
information in assessing corporate compliance,
and analyzing the implications of the identified
gaps for environmental governance and sustain-
ability targets in the region.

2. METHODS

This study adopts a qualitative research design
grounded in institutional theory, which holds that
governance arrangements and accounting prac-
tices are best understood through the lived experi-
ences of actors operating within them rather than
through aggregate indicators alone (Saunders et
al., 2012). Examining why environmental expendi-
tures remain unclassified in enterprise accounting
systems requires access to the interpretive logics,
operational realities, and institutional constraints
of both regulators and regulated firms, the kind
of contextually embedded knowledge that surveys
or secondary datasets cannot adequately capture.
The frontier character of South Papua, where the
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institutional landscape governing environmental
oversight and cost reporting remains fluid and
under-documented, further justifies an explorato-
ry qualitative approach that can generate theoreti-
cally grounded insights for subsequent systematic
investigation (Malterud et al., 2016).

Eleven key informants were selected through pur-
posive sampling, targeting individuals with di-
rect operational knowledge of hazardous waste
management, environmental supervision, or en-
vironmental cost recording within their respec-
tive organizations. The sample comprises five of-
ficials from two environmental regulatory agen-
cies and six staff members from three large-scale
enterprises consistent with the information power
framework of Malterud et al. (2016), which holds
that a smaller, purposively selected sample with
high informational density is preferable to a larger
but less focused one. The three enterprises rep-
resent distinct operational profiles within South
Papua’s industrial landscape, covering port lo-
gistics at PT PELINDO, palm oil processing at
PT Bio Inti Agrindo, and power generation at the
State-Owned Gas-Fired Power Plant. Their roles
in the analysis differ, however. The State-Owned

Table 1. Profile of informants

Gas-Fired Power Plant informant contributed ac-
counts of oversight mechanisms and supervisory
effectiveness, consistent with the first and third
thematic dimensions of the interview instrument.
The environmental cost classification analysis pre-
sented in Table 4 is based on PT PELINDO and PT
Bio Inti Agrindo, the two enterprises whose infor-
mants provided sufficiently detailed accounts of
their environmental expenditure recording prac-
tices to support systematic mapping against the
EMA cost categories established by Hansen and
Mowen (2009). Findings concerning environ-
mental cost classification are therefore explicitly
bounded to these two enterprises, and inferences
are drawn accordingly. Table 1 presents the profile
and organizational affiliation of each informant.

The informant group spans institutional levels and
functional roles, from agency secretaries and sec-
tion heads responsible for regulatory planning to
operations managers and environmental staff di-
rectly engaged in waste handling and financial re-
cording, enabling the study to capture both regu-
latory intent and enterprise operational realities.
Table 2 summarizes the distribution of informants
by gender, age, and educational background.

Informant ID Position Organization
Informant 1 ; Secretary of the Environment Agency Merauke Regency Environmental Agency
_Informant 2 Head of Environmental Coaching and Supervision Merauke Regency Environmental Agency

us and Toxic Waste Se
vironment Division

.‘I'n.fg[m‘a'r)t“? Head of Hazardous and Toxic Waste Section

Informant 6

Informant 8

Informant 9

.Informant10

Informant 11 Hazardous Waste Supervisory Staff

PT Bio Inti Agrindo, Palm Oil Enterprise

Table 2. Informant distribution

Characteristic Category L =
‘woman 4 4 22
Gender ‘Man 7 o4
‘Above50years L 2
41 to 50 years 3 27

ABE
30t040years > 2
Below30Oyears 2 =
Doctoral degmr‘g't‘% 0 0
. Master’s degree ! °
Education Bachelor’s degree ¢ D e 82
‘ Diploma ! 2

144

Note: Percentages are rounded to the nearest whole number and may not sum to 100%.
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Primary data were collected through face-to-face
in-depth interviews conducted individually with
each informant, structured around three thematic
dimensions. The first addressed the supervision
procedures of environmental agencies, adapted
from Malia (2019). The second covered enterprise
practices in recording and classifying environ-
mental expenditures within their accounting sys-
tems, informed by Alsaid and Mutiganda (2024)
and Imbiri et al. (2023). The third explored the re-
lationship between those accounting practices and
SDG accountability, with sustainability-related
questions adapted from Alaika and Firmansyah
(2024). Secondary data, including environmental
management documents, permit records, and haz-
ardous waste volume reports for the period 2017
to 2022, were obtained from the Merauke Regency
Environmental Agency to contextualize interview
findings empirically. The hazardous waste volume
data are presented in Table 3.

Interview recordings were transcribed verbatim
and analyzed through qualitative content analy-
sis using N'Vivo software, which systematically re-
duces textual data into interpretive categories and
improves the accuracy, efficiency, and auditability
of the analytical procedure (Hartono et al., 2025;
Molinari & de Villiers, 2021; Silva, 2022). The cod-
ing approach combined theory-driven and induc-
tive elements. Initial codes drew on Hansen and
Mowen’s (2009) EMA framework and the prin-
cipal-agent literature on regulatory information
asymmetry (Laffont & Tirole, 1993) as sensitizing
concepts, covering categories such as supervisory
mandate scope, cost classification practice, and in-
formation availability. Open coding was then ap-
plied inductively across the full interview corpus,
yielding themes including the repeated absence of
a pollution cost rate benchmark and the consistent

Accounting and Financial Control, Volume 7, Issue 2, 2026

pattern of recording environmental expenditures
without disaggregation. Axial coding established
relationships between categories, leading to three
interconnected institutional conditions, namely
informational asymmetry, resource constraints,
and regulatory gap. Each code was operational-
ized with a descriptive definition and at least two
anchor quotations from different informants, and
a second researcher independently coded twenty
percent of transcripts to check consistency, with
disagreements resolved through discussion. The
evidentiary chain from interview data to the re-
ported themes is elaborated further at the opening
of the Results section

Allinformants provided informed consent prior to
participation, with anonymity protected through
the use of numerical identifiers throughout da-
ta collection, analysis, and reporting. Personal
identifiers were removed before data were stored
and will not be disclosed in any form. This study
was conducted under Ethical Exemption No.
0942/UN20.1.4/PP/2026 issued by Universitas
Cenderawasih, confirming compliance with appli-
cable ethical standards for research involving hu-
man participants.

3. RESULTS

Before turning to the findings by thematic area,
the analytical pathway from the interview data to
the reported themes is worth clarifying. The six
oversight mechanisms discussed below were de-
rived inductively from informant descriptions of
their supervisory activities, each supported by at
least three informant accounts using substantially
similar language, and reflect the thematic clus-
tering that emerged from axial coding in NVivo,

Table 3. Hazardous and toxic waste volume in merauke regency, 2017 to 2022

Stored (m?)

° Transferred to Third Parties (m?)

Handled (m3)

Year
Liquid Solid Total Liquid Solid Total Liquid Solid Total
2018 432811 4,581.46 3,991.40 4,627.67

3,561.50
‘12 97.17

2019

021 2309563
L2022 3426741 ¢ 13375 1 34,401
S-Year Total | 86,909.45 @ 1,263.36 @ 88,172.81 -

7697807

Note: The “Handled” category recorded zero values across all years in the original dataset and is therefore excluded from this

table.

http://dx.doi.org/10.21511/afc.07(2).2026.09
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where accounts of document review, periodic re-
porting verification, and field inspection were first
coded separately before being organized into a
coherent taxonomy of supervisory instruments.
The theme of regulatory non-demand for environ-
mental cost classification was not a pre-specified
category but emerged consistently across all enter-
prise informants regardless of whether they were
prompted directly on the topic. Informants from
PT PELINDO, PT Bio Inti Agrindo, and the State-
Owned Gas-Fired Power Plant each volunteered,
unprompted, that the Environmental Agency had
never requested an environmental accounting re-
port, and this convergence across enterprises is
treated as strong evidence of the theme’s salience.
As a negative case worth noting for transparency,
two regulatory informants described their agen-
cies as performing a form of environmental ac-
counting oversight through their monitoring of
waste management compliance. These accounts
do not contradict the main finding, since neither
informant described any mechanism for accessing
enterprise financial data, but they indicate that the
boundary between technical oversight and finan-
cial accountability is perceived differently among
agency officials.

Coded interview data identify six mechanisms
through which the Environment Agency oversees
hazardous and toxic waste management by large-
scale enterprises, namely cross-agency coordina-

Child
Child

Child

O

coordination

@

/I:ck of trained

tion, periodic field visits with direct observation,
human resource development through certifica-
tion programs, physical inspection of temporary
waste storage facilities against standard operat-
ing procedures, direct mentoring and coaching of
enterprise staff, and periodic verification of envi-
ronmental compliance reports submitted through
SIMPEL, the Ministry of Environment and
Forestry’s Electronic Environmental Reporting
System (Sistem Informasi Pelaporan Elektronik
Lingkungan Hidup), and its successor platform
SPEED (Sistern Pelaporan dan Evaluasi Digital).
The coding structure underlying these findings is
presented in Figure 1.

The scale of hazardous waste generation that these
mechanisms are designed to govern is substantial.
Secondary data in Table 3 show a nearly fourfold
increase in stored waste volumes between 2017
and 2022, with third-party processors serving as
the sole treatment pathway throughout the study
period.

In practice, oversight is weighted heavily to-
ward the administrative end of this spectrum.
Enterprises submit environmental manage-
ment and monitoring matrices every six months
through digital platforms, and agency review is
confined to document completeness and proce-
dural compliance. All five regulatory informants
confirmed that supervisory review does not ex-

O
O

personnel

child———— > Ensuring that the

SUPERVISION\
Child

Child

Child \

Child

instruments they
are using are
in accordance to the
SOP

~@

administrtrative

O

verification of
environmental
accounting reports
periodically

interview and ober-

vation

Figure 1. NVivo coding diagram: Environmental Agency oversight mechanisms
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tend to enterprise financial statements or envi-
ronmental cost records, and that no mechanism
currently requires enterprises to report environ-
mental costs as a separately classified category, a
pattern that held regardless of institutional level
and points to a systemic feature of the oversight
framework rather than a case-specific limitation.
As shown in Figure 2, hazardous and toxic waste
oversight is organized around three dimensions,
namely the absence of a standard operating proce-
dure specific to hazardous waste oversight, envi-
ronmental document compliance, and main per-
formance indicators, none of which incorporate
financial cost data as an evaluative criterion.

This structure reflects the statutory scope of the
agency’s mandate under Article 71 and Article
74 of Law Number 32 of 2009 on Environmental
Protection and Management, which defines the
agency’s oversight authority in terms of enterprise
compliance with environmental protection regu-
lations and specifies inspection, sampling, and
document review as its core tools. Neither provi-
sion establishes a basis for accessing or evaluating
enterprise financial statements or environmental
cost records, so the exclusion of financial cost data
from supervisory evaluation is a structural feature
of the current legal framework and not merely a
gap in implementation.

Taken together, these findings confirm that the
Environmental Agency’s current oversight mecha-
nisms generate no demand signal for environmen-

Accounting and Financial Control, Volume 7, Issue 2, 2026

tal cost classification at the enterprise level, leaving
the financial dimension of hazardous waste gover-
nance outside the formal supervisory framework.
The environmental cost classification analysis that
follows is based on PT PELINDO and PT Bio Inti
Agrindo, the two enterprises whose informants
provided sufficiently detailed accounts of environ-
mental expenditure recording practices to support
systematic EMA category mapping. The State-
Owned Gas-Fired Power Plant informant contrib-
uted contextual accounts of oversight and super-
visory dynamics that inform the broader findings
but did not provide the expenditure detail needed
for category-level analysis, and the classification
findings below should be read as bounded accord-
ingly. This absence of regulatory demand raises
the question of how enterprises themselves handle
environmental expenditures when no external re-
quirement to classify them exists.

Before presenting the expenditure mapping, it is nec-
essary to state the classification rules applied in this
study. Following Hansen and Mowen (2009), pre-
vention costs are expenditures undertaken to pre-
vent the generation of waste or the release of contam-
inants into the environment, that is, costs incurred
proactively before any environmental damage oc-
curs. Detection costs cover expenditures for moni-
toring, testing, and auditing whether environmental
performance meets applicable standards. Internal
failure costs arise from activities that produce waste
or contaminants not yet released into the external
environment. External failure costs are incurred af-

No SOP specific

/ to LB3 oversight
Child

Child >

LB3 Oversight

Child

=

Environmental
Document

Main Indicator

Figure 2. NVivo coding diagram: Hazardous and toxic waste oversight dimensions
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ter contaminants or waste have been released and
represent expenditures to remediate, compensate for,
or manage the consequences of that release.

Applying these definitions to the expenditures iden-
tified through interviews produces several map-
pings that warrant explicit justification. Hazardous
waste transportation to licensed third-party proces-
sors is classified here as a prevention cost because
its purpose is to keep hazardous substances from
being released into the local environment by trans-
ferring them to an authorized treatment facility be-
fore any release occurs, making it a proactive mea-
sure rather than a remedial response. Community
water quality monitoring at PT Bio Inti Agrindo
is classified as an external failure cost because it is
conducted in response to the enterprise’s recogni-
tion that its operations carry a risk to water sources
used by surrounding communities, representing
an ongoing cost of managing an externality already
present in the operational environment. Watershed
reforestation and community development pro-

o

Child Child

Child
//‘____,_,___—Child

grams at PT Bio Inti Agrindo are likewise classi-
fied as external failure costs, because they represent
expenditures aimed at restoring or compensating
for ecosystem and community impacts resulting
from the enterprise’s land use and operations, con-
sistent with the Hansen and Mowen (2009) concep-
tion of external failure costs as encompassing both
remediation and societal damage compensation.
Alternative classifications are defensible for some of
these items, and the present mapping reflects the
closest available alignment between the stated pur-
pose of each expenditure as reported by informants
and the conceptual definitions within the selected
EMA framework.

Interviews with PT PELINDO and PT Bio Inti
Agrindo reveal that both enterprises incur identifi-
able expenditures across all four environmental cost
categories established by Hansen and Mowen (2009).
The coding structure capturing these practices,
alongside related barriers and SDG contributions, is
presented in Figure 3.

O O

Business entities

Influencing
factors

/ Barriers O
. L e,

Waste handling

Application of ——_, .
environmental Ch"d\,
accounting Recording all costs

Child

Child
Child

o

SDG 15 (land
ecosystem)
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operations SDG Pollution cost

O tariff is not

explained
SDG 12 (responsible
consumption &
production)

Figure 3. NVivo coding diagram: Environmental cost recording practices and SDG contributions
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Prevention costs include annual employee train-
ing and hazardous waste transportation to li-
censed third-party processors outside the re-
gion. Detection and assessment costs include
semi-annual environmental audits and water
and air quality monitoring, alongside participa-
tion in PROPER, the Ministry of Environment
and Forestry’s Corporate Performance Rating
Program (Program Penilaian Peringkat Kinerja
Perusahaan). Internal failure costs are limited,
comprising minor spill cleanup at PT PELINDO
and an emergency response system at PT Bio Inti
Agrindo aligned with Ministry of Environment
and Forestry Regulation No. 74 of 2019. External
failure costs include mangrove rehabilitation,
community water quality monitoring, watershed
reforestation, and community development pro-
grams. The full distribution of identified expendi-
tures across EMA cost categories is presented in
Table 4.

Despite the scale of these expenditures, none are
formally classified as environmental costs in either
enterprise’s financial statements. All are recorded
within integrated financial accounting systems as
general operational expenditures, indistinguish-
able from routine business costs for purposes of
regulatory review or public reporting. Enterprise
informants confirmed that these environmental
costs are included in financial statements but have
never been separated into a distinct category, with
expenditures such as waste transportation, staff
training, audits, and reforestation all recorded
within the general accounting system, and noted
that the Environmental Agency has never request-
ed a specific environmental accounting report,
leaving agency oversight concentrated on techni-
cal and administrative compliance instead of fi-
nancial classification.

Table 4. Environmental expenditures by EMA cost

Accounting and Financial Control, Volume 7, Issue 2, 2026

It is important to note that the presence of inte-
grated financial accounting systems within these
enterprises does not, by itself, confirm that they
possess the specific environmental-accounting
capability needed to generate reliable EMA clas-
sifications by waste type, volume, environmental
risk, or cost driver. What the interviews establish
is that both enterprises record environmental ex-
penditures as aggregate cost line items within their
general operational accounts, and that accounting
personnel are familiar with the categories of ex-
penditure incurred. Neither enterprise, however,
demonstrated a systematic internal practice of dis-
aggregating these expenditures according to EMA
cost categories, linking cost entries to specific
waste volumes or risk profiles, or producing any
internal environmental cost report approximating
the structure required for formal EMA classifica-
tion. The accounting infrastructure is present in
the sense that transactions are captured and trace-
able, but the environmental-accounting capability,
understood as the organizational routines, classi-
fication logic, and reporting templates needed to
translate those transactions into verifiable EMA
categories, has not been developed within either
enterprise.

This account is consistent with the position con-
veyed by PT PELINDO informants and aligns
with the broader supervisory picture provided
by the State-Owned Gas-Fired Power Plant in-
formant, who similarly confirmed that environ-
mental expenditures are captured within the en-
terprise’s integrated financial accounting system
without specific environmental cost labeling, and
that no request for separately classified environ-
mental cost reporting has ever been received from
the Environmental Agency. Across all three enter-
prises, environmental expenditures are embedded

category, PT PELINDO and PT Bio Inti Agrindo

EMA Cost Category PT PELINDO

PT Bio Inti Agrindo

Employee training (IDR 5-10
Prevention costs million/year); hazardous waste

_.yean)

Detection and assessment
costs

air quality monitoring (IDR 20-70
....million/year)

Internal failure costs Minor spill cleanup expenditures

Mangrove rehabilitation (IDR ~ 30

External failure costs .
million/year)

: transportation (IDR ~ 100 million/
Environmental audits and water/

Employee training (IDR ~ 10 million/participant); hazardous waste
transportation (IDR ~ 40 million/shipment)

Semi-annual environmental audits and quality monitoring (IDR
250-300 million/cycle); PROPER participation

Community water quality monitoring (IDR ~ 150 million/year);
watershed reforestation; community development
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within general operational cost categories in ways
that make them invisible as environmental costs
to any external evaluator, whether a regulator, an
auditor, or a sustainability reporting body. These
findings indicate that the classification gap ob-
served across both enterprises is closely associated
with the absence of any regulatory or institutional
mechanism that requires or rewards formal envi-
ronmental cost disaggregation within enterprise
financial reporting systems. Whether this absence
constitutes the primary cause of the gap, relative
to managerial capacity constraints or the absence
of standardized classification frameworks, can-
not be established with certainty from the present
qualitative design, though it emerges as a consis-
tent and recurring explanation across all enter-
prise and regulatory informants.

This classification gap carries consequences that
extend into the broader accountability system
through which sustainability progress is tracked.
Community water quality monitoring at PT Bio
Inti Agrindo represents a tangible contribution
to SDG 6, particularly target 6.3 on reducing wa-
ter pollution, and to SDG 3, specifically target
3.9 on reducing illness from hazardous chemi-
cal exposure. Mangrove rehabilitation at PT
PELINDO and watershed reforestation at PT Bio
Inti Agrindo constitute measurable contributions
to SDG 14 on life below water and SDG 15 on life
on land. The near-complete transfer of hazardous
and toxic waste to licensed third-party processors
across both enterprises is relevant to SDG 12, par-
ticularly target 12.4 on the environmentally sound
management of hazardous wastes, and to SDG 13
on climate action.

A further dimension of the accountability gap
concerns the absence of a standardized pollution
cost rate at the provincial level. Without a regula-
tory benchmark specifying the financial liability
per unit of hazardous waste generated, enterprises
have no reference point for disaggregating expen-
ditures by waste type, volume, or risk, and even
if classification were attempted, the resulting fig-
ures would lack a common metric for regulators
to assess their adequacy. The polluter pays prin-
ciple, as described in the EMA literature, presup-
poses precisely such a measurement framework
as a precondition for meaningful environmental
cost accountability (United Nations Division for
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Sustainable Development, 2001), and its absence
in South Papua marks an area where future reg-
ulatory development would be needed before en-
vironmental cost classification could serve its
intended accountability function. Consequently,
the financial data needed to assess enterprise con-
tributions to SDG 12, target 12.4, cannot be con-
structed from existing records, since these do not
carry unit-level cost information, and regulatory
informants acknowledged this gap directly, noting
that properly recorded environmental costs would
help the agency assess the transparency of enter-
prise environmental commitments, but that over-
sight attention remains concentrated on technical
reports and environmental management matrices
instead. Because none of these expenditures are
classified as environmental costs or linked to any
regulatory performance indicator, they cannot be
aggregated or formally reported as contributions
to provincial SDG progress, reflecting the broad-
er structural disconnect between environmental
cost information held within enterprise financial
systems and the mechanisms through which SDG
progress is assessed provincially.

4. DISCUSSION

The findings of this study reveal a structural dis-
connect between environmental cost recording
practices at the enterprise level and the financial
control function of the Environmental Agency
in South Papua’s hazardous waste governance
system. This disconnect operates through three
mutually reinforcing conditions, namely the ab-
sence of environmental cost classification within
enterprise accounting systems, the exclusion of fi-
nancial cost data from agency supervisory mech-
anisms, and the consequent invisibility of enter-
prise environmental contributions within pro-
vincial SDG accountability frameworks. Each of
these conditions merits interpretation against the
existing literature.

The finding that both PT PELINDO and PT Bio
Inti Agrindo incur substantial expenditures across
all four EMA cost categories while failing to clas-
sify any of them as environmental costs is consis-
tent with the pattern documented by Fadillah et al.
(2022), who found that separately classifying envi-
ronmentally related expenditures remains uncom-
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mon among Indonesian firms even where such
expenditures are routinely incurred, and with
Nofriadi et al. (2025), who identify the absence of
standardized cost classification frameworks and
limited managerial awareness as persistent barri-
ers to EM A implementation in the Indonesian con-
text. What the present study adds to this picture is
a more precise account of where classification fails
to emerge. Both enterprises record environmental
expenditures within integrated financial account-
ing systems, and their personnel are familiar with
the expenditure categories incurred, a form of
general accounting infrastructure that nonethe-
less falls short of what the EMA literature would
recognize as environmental-accounting capability,
that is, the organizational routines and reporting
logic needed to map expenditures to specific EMA
categories by waste type, volume, risk, or cost
driver. Neither enterprise has developed that ca-
pability, and no internal initiative to do so appears
to have been undertaken in the absence of an ex-
ternal requirement. This is consistent with Zhao et
al. (2025), who find that disclosure structure is ul-
timately shaped by the regulatory utility external
actors assign to it. The present study cannot rule
out that managerial capacity constraints or lim-
ited awareness of EMA frameworks also contrib-
ute to the gap, but the evidence consistently points
to the absence of external demand as a recurring,
structurally embedded condition that existing ca-
pacity alone would not be sufficient to overcome.

The supervisory findings extend and complicate
the conclusions of B. Li and Wang (2024), who
demonstrate that environmental regulatory agen-
cies in developed economy settings retrieve corpo-
rate financial reports to inform enforcement inves-
tigations, particularly for high-pollution industries.
In South Papua, no equivalent practice exists. The
Environmental Agency’s oversight framework is
organized exclusively around technical compli-
ance indicators, document verification, and ad-
ministrative reporting through digital platforms,
with no mechanism for retrieving or evaluating
enterprise financial cost data. This finding echoes
T. Wang and Chen (2022), who show that legisla-
tive environmental mandates alone are insufficient
to drive substantive environmental cost capitaliza-
tion unless accompanied by active external super-
vision that engages with financial reporting. The
South Papua case illustrates what happens when
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that supervisory engagement is absent at the in-
stitutional design level and not only at the imple-
mentation level, confirming the theoretical predic-
tion of Laffont and Tirole (1993) that constrained
regulators will systematically rely on observable
administrative proxies instead of outcomes-based
financial data. As established earlier, this con-
straint traces to the statutory scope of the agency’s
mandate under Law Number 32 of 2009, so even
a well-resourced agency operating within the cur-
rent legal framework would lack the formal basis
to treat environmental cost information as a regu-
latory input. The problem is therefore one of statu-
tory design as much as institutional capacity, a dis-
tinction that carries real implications for the type
of reform needed.

The resource constraint and informational asym-
metry findings reported in this study are consis-
tent with Kopyrina et al. (2023), who observe that
intensive regulatory oversight capable of driving
genuine corporate environmental improvements
requires a level of supervisory resource mobili-
zation that most developing economy agencies
cannot sustain on a routine basis. Rahman et
al. (2024) similarly find that EMA implementa-
tion improves environmental accountability only
when supported by adequate governance struc-
tures and institutional capacity, and that either el-
ement alone is insufficient. Blackman et al. (2018),
reviewing environmental regulation across de-
veloping countries more broadly, reach a parallel
conclusion, showing that regulators in these set-
tings frequently lack the monitoring and enforce-
ment capacity needed to translate formal rules in-
to substantive outcomes. The South Papua case fits
that broader pattern, though whether it reflects a
structural feature of developing economy super-
vision in general or conditions specific to a newly
established frontier province is a question com-
parative research across contexts would need to
address. Governance structures and institutional
capacity appear underdeveloped in complementa-
ry ways here, with the agency lacking the person-
nel, equipment, and budget for independent field
verification, while enterprises lack any external
accountability pressure to classify their environ-
mental costs formally, producing a self-reinforc-
ing equilibrium in which neither party demands
the information that would make the other’s ac-
countability function more effective.
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The regulatory gap finding, specifically the absence
of a standardized pollution cost rate at the provincial
level, connects to a broader observation in the EMA
literature about the role of reference benchmarks in
shaping classification behavior. Taygashinova and
Akhmetova (2019) argue that basic environmental
cost records can serve regulatory control functions
without disrupting existing accounting systems, but
only when a common measurement framework ex-
ists to translate physical waste volumes into finan-
cially quantifiable liabilities, a condition absent in
South Papua, leaving enterprises without a basis for
determining what a formally classified environmen-
tal cost should look like and regulators without a ba-
sis for judging whether recorded expenditures are
adequate. Boatca et al. (2023) make a related point in
showing that structured environmental cost analysis
supports external accountability precisely because
it creates a shared language between the firm and
its regulatory environment. Where that shared lan-
guage is absent, as in South Papua, the accountability
function cannot operate regardless of the goodwill of
either party.

The finding that enterprise environmental expendi-
tures carry direct relevance to multiple SDG targets
yet remain invisible within provincial accountability
frameworks connects to a tension in the literature
between regulatory oversight as a driver of substan-
tive disclosure and as a trigger for defensive or super-
ficial reporting. Zakota (2025) finds that regulatory
scrutiny can produce a chilling effect on voluntary

environmental disclosures among firms with weaker
governance, yielding fewer quantitative details in-
stead of more substantive reporting. In South Papua,
however, the problem is not that oversight pressure
produces defensive responses, but that oversight
pressure simply never reaches the financial dimen-
sion of environmental performance at all. A. Wang
et al. (2025) show that government accounting su-
pervision can significantly increase environmental
investment by improving disclosure quality and eas-
ing financing constraints, though this effect depends
on supervisors actually engaging with financial ac-
counting data. Realizing that potential in settings
like South Papua would require prior development of
the supervisory frameworks, cost classification stan-
dards, and pollution cost benchmarks that would
make such engagement feasible, though designing
and implementing these instruments falls beyond
what the present qualitative study can directly pre-
scribe. Abdullah et al. (2020) attribute Indonesia’s
comparatively lower environmental disclosure qual-
ity to a less developed voluntary disclosure environ-
ment. The South Papua evidence adds a further in-
stitutional dimension to this picture, suggesting that
regulatory demand for environmental cost infor-
mation has not yet been institutionalized in a form
enterprises can respond to, even where accounting
infrastructure is present. This observation is specific
to the South Papua context and should be read as
generating a hypothesis worth testing in other set-
tings, not as evidence of a general mechanism across
developing economies.

CONCLUSION

This study examined how environmental cost recording practices in large-scale enterprises relate to the
financial control function of the Environmental Agency in South Papua’s hazardous waste governance
system. The findings show that PT PELINDO and PT Bio Inti Agrindo incur substantial expenditures
across all four environmental management accounting cost categories, yet neither enterprise has de-
veloped the environmental-accounting capability needed to disaggregate those expenditures into for-
mal EMA categories by waste type, volume, risk, or cost driver, even though both record them within
integrated financial accounting systems. This distinction matters because a general accounting system
does not automatically translate into the capacity for environmental cost classification, and developing
that capability does not appear to have been pursued in the absence of an external requirement to do so.
Across all informants, the absence of a regulatory demand signal for environmental cost classification
emerges as a consistent structural condition shaping this outcome, alongside other contributing factors
such as the absence of standardized EMA classification frameworks and limited managerial familiarity
with formal environmental cost categories, while the Environmental Agency’s oversight framework re-
mains organized exclusively around technical compliance and document verification, leaving it without
any mechanism for engaging with enterprise financial cost data.
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This institutional configuration leaves enterprises with no incentive to classify environmental costs and
the agency without the financial evidence needed to move beyond administrative oversight. The novelty
of this study lies in reframing the environmental accounting implementation problem from a question
of corporate disclosure capacity to one of regulatory demand architecture, without dismissing the role
of managerial awareness and classification capacity as contributing factors. This finding is specific to
the South Papua context and cannot be read as evidence of a general mechanism applicable to develop-
ing economies as a whole. Its analytical value lies in generating questions for future investigation, par-
ticularly whether the statutory exclusion of environmental cost data from supervisory mandates and
the absence of pollution cost benchmarks are features shared by comparable frontier industrial prov-
inces in Indonesia and elsewhere, questions that would require comparative research designs beyond
the qualitative, single-province inquiry conducted here.

This study is not without limitations. Access constraints meant that not all targeted enterprises partici-
pated, and the absence of detailed financial statement data limited the depth of analysis on environmen-
tal cost measurement practices. Future research could extend this inquiry through comparative studies
across Indonesian provinces with differing levels of institutional development to assess whether the
statutory and capacity constraints identified here are region-specific or reflect a more systemic pattern,
and quantitative investigation of the relationship between supervisory framework design and environ-
mental cost classification quality at a broader scale would further strengthen the analytical transfer-
ability of these findings.
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