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Abstract	
This	study	asks	whether	environmental	management	accounting	(EMA)	lifts	performance	for	manufacturing	SMEs	in	
Indonesia	 and	 whether	 that	 lift	 travels	 partly	 through	 environmental	 innovation	 (EI)	 while	 being	 shaped	 by	 top	
management	support	(TMS)	and	institutional	pressure	(IP).	Data	from	167	decision-makers	at	manufacturing	firms	
across	five	Indonesian	regions	were	analyzed	with	partial	least	squares	structural	equation	modeling	(PLS-SEM)	and	a	
5,000-resample	bootstrap.	EMA	turned	out	to	be	positively	tied	to	firm	performance	(β	=	0.523,	p	<	0.001)	and	to	EI	(β	
=	0.747,	p	<	0.001)	and	EI	itself	carried	a	positive	link	to	firm	performance	(β	=	0.224,	p	=	0.001)—a	pattern	consistent	
with	EI	partially	mediating	the	EMA–performance	link.	Counter	to	expectations,	TMS	(β	=	-0.149,	p	=	0.002)	and	IP	(β	
=	 -0.122,	p	=	0.028)	both	weakened	rather	 than	 reinforced	 the	EI–performance	connection.	Taken	as	a	whole,	 the	
pattern	 points	 to	 environmental	 information	 paying	 off	 mainly	 once	 it	 is	 converted	 into	 real	 innovation,	 with	
managerial	attention	and	outside	pressure	adding	little	when	that	innovation	stays	geared	toward	compliance	instead	
of	 strategic	 integration.	 Bringing	 EMA,	 EI,	 managerial	 support,	 institutional	 pressure	 and	 a	 dual	 financial-and-
environmental	view	of	performance	into	one	model,	the	study	pushes	sustainability	accounting	research	further	into	
resource-limited	SME	settings.	
Keywords:	Environmental	Innovation,	Environmental	Management	Accounting,	Firm	Performance,	Manufacturing	
SMEs,	Sustainability	Accounting.	
	

Introduction	
Firms	 everywhere	 are	 pushed	 to	 reconcile	
economic	activity	with	environmental	responsibili
ty	as	climate	risk	intensifies	and	resources	become	
scarcer	and	corporations	are	expected	 to	protect	
the	 environment	 without	 sacrificing	 financial	
viability	 (1-3).	 Indonesia	 illustrates	 this	 tension	
clearly:	small	and	medium	sized	enterprises	(SME
s)	generate	a	substantial	portion	of	national	output	
and	 employment	 and	 make	 up	 most	 registered	
businesses	 in	 the	 country	 (4,	 5).	 Against	 that	
backdrop,	 manufacturing	 SMEs	 must	 stay	
competitive	 while	 confronting	 wasteful	 resource	
use,	 emissions,	 tightening	 regulation	and	 shifting	
market	expectations.	
One	 response	 to	 this	 tension	 is	 environmental	
management	 accounting	 (EMA),	 which	 pairs	
monetary	data	 on	 environmental	 costs,	 revenues	
and	 liabilities	 with	 physical	 data	 on	 material,	
energy,	 water,	 waste	 and	 emissions.	 Together,	
these	 data	 streams	 can	 sharpen	 cost	 visibility,	
guide	 resource	 allocation,	 tighten	 operational	

control	and	inform	environmental	decisions	(6,	7).	
Studies	linking	environmental	management	prac-
tices,	EMA	and	organizational	performance	gener
ally	 find	 favorable	 associations	 (8-10).	 Yet	 the	
evidence	base	 is	uneven.	Many	measures	capture	
only	fragments	of	the	EMA	construct	and	much	of	
this	work	examines	environmental	performance	in	
isolation	rather	than	alongside	financial	outcomes	
(11-19).	A	smaller	strand	of	research	points	to	firm	
value	 effects	 transmitted	 through	 green	 or	
environmental	 innovation,	 suggesting	 that	EMA’s	
performance	 payoff	 depends	 on	 how	 firms	 turn	
environmental	information	into	action	(20).	
This	 study	 addresses	 that	 gap	 by	 combining	
environmental	 innovation	 (EI),	 top	 management	
support	(TMS)	and	institutional	pressure	(IP)	in	a	
single	model.	 Previous	 research	 shows	 that	 both	
managerial	 commitment	 and	 institutional	 dema-
nds	influence	how	EMA	is	adopted	and	how	much	
it	leads	to	environmental	improvements	(21,	22).	
In	this	approach,	EMA	is	seen	as	a	management	
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system	 that	 generates	 knowledge	 by	 turning	
environmental	costs	and	resource	flows	into	useful	
information	 for	 planning	 and	 control,	 using	
established	tools	such	as	life-cycle	costing	and	full-
cost	accounting	(23-29).	EI	is	the	stage	where	this	
information	 leads	 to	 action,	 such	 as	 adopt-
ing	cleaner	technologies,	streamlining	processes,	
creating	 recyclable	 products	 and	 making	 other	
changes	 to	 reduce	 environmental	 harm	 while	
maintaining	economic	value	(30-32).	TMS	refers	to	
the	 strategic	 focus	 and	 resources	 that	 senior	
leaders	 dedicate	 to	 these	 efforts	 (33-37).	
Institutional	 theory	 helps	 explain	 how	 different	
types	of	pressure—	coercive,	normative	 and	
mimetic—encourage	 firms	 to	 adopt	 certain	
practices	 to	maintain	 legitimacy	 (38,	 39).	 In	 this	
study,	 firm	 performance	 is	 viewed	 as	 both	 a	
financial	 and	 environmental	 result,	 not	 just	 an	
economic	measure	(40).	
These	 relationships	 carry	 particular	weight	 in	
Indonesia,	where	regulations	classify	SMEs	by	
business	 capital	 and	 manufacturing	 SMEs	 face	
growing	demands	from	domestic	and	global	supply	
chains,	 climate	 change,	 rising	 resource	 costs	 and	
stricter	 environmental	 rules	 (41-43).	 Limited	
resources,	however,	mean	the	same	managerial	or	
institutional	 pressures	 that	 push	 firms	 toward	
visible	environmental	action	could	produce	either	
real	 innovation	 or	 compliance-focused	 practices	
with	little	performance	value.	
EMA	 should	 improve	 firm	 performance	 because	
clearer	 visibility	 into	 environmental	 costs	 and	
resource	 flows	 supports	 sharper	 decisions	 and	
stronger	 environmental	 outcomes	 (44-47).	 That	
same	visibility	should	extend	to	EI,	since	it	exposes	
waste,	 inefficient	 resource	 use	 and	 openings	 for	
cleaner	 products	 and	 processes,	 letting	 EI	 carry	
forward	part	of	what	EMA	contributes	to	perform
ance	 (48-50).	 Management	 commitment	 adds	
another	 layer,	 as	 leaders	 who	 supply	 resources,	
training,	 monitoring	 and	 strategic	 direction	 for	
environmental	 initiatives	 should	 help	 a	 stronger	
TMS	translate	into	larger	performance	gains	from	
EI	(51-59).	Institutional	pressure	can	push	firms	in	
the	same	direction	by	encouraging	environmental	
practices	that	align	with	stakeholder	expectations	
(60-62).	Institutional	theory	nonetheless	cautions	
that	 this	 can	 tip	 into	 symbolic	 compliance	 once	
legitimacy	pressure	outpaces	a	firm's	actual	capa-
city	 for	 change,	 yielding	 decoupling	 or	 green-
washing	 instead	 of	 real	 innovation,	 a	 risk	 that	

looms	largest	for	resource-constrained	SMEs	(63-
68).	
The	study	contributes	to	the	existing	body	of	liter
ature	in	three	ways.	Firstly,	it	places	environment
al	management	accounting	(EMA)	in	relation	to	a	
combined	financial	and	environmental	performan
ce	 framework	 within	 small	 and	 medium-sized	
enterprises	 in	 Indonesia,	 thus	 extending	 the	
evidence	to	a	developing	economy	that	is	resource-
limited.	Secondly,	it	views	environmental	innovati
on	(EI)	as	the	mechanism	by	which	the	knowledge	
derived	from	EMA	is	turned	into	actual	performan
ce	 results.	 Thirdly,	 it	 regards	 top	 management	
support	 (TMS)	 and	 institutional	 pressure	 (IP)	 as	
boundary	 conditions	 affecting	 the	 relationship	
between	 EI	 and	 performance,	 in	 order	 to	 show	
whether	these	factors	promote	innovation	or	inst
ead	 lead	 to	 compliance-based	 behaviour.	Taken	
together,	 these	 aspects	 fill	 a	 gap	 in	 previous	
research,	since	earlier	work	has	usually	examined	
EMA,	innovation,	management	support,	institutio
nal	 pressure	 and	 environmental	 performance	
separately	 rather	 than	 as	 part	 of	 an	 integrated	
process.	To	the	authors'	knowledge,	this	is	among	
the	first	studies	to	test	environmental	manageme
nt	accounting,	environmental	innovation,	manage
rial	 support	 and	 institutional	 pressure	 jointly	
within	a	single	financial-	and-	environmental	perf
ormance	 model	 for	 manufacturing	 SMEs	 in	 a	
developing	 economy,	 which	 constitutes	 the	
originality	of	this	study.	
Three	research	questions	guide	the	analysis:		
RQ1:	 Among	 Indonesian	 manufacturing	 SMEs,	
does	EMA	improve	firm	performance	and	promo-
te	environmental	innovation?		
RQ2:	 Does	 environmental	 innovation	 act	 as	 a	
mediator	linking	EMA	to	firm	performance?		
RQ3:	 Do	 top	 management	 support	 and	 institu-
tional	pressure	change	the	strength	or	direction	of	
the	link	between	environmental	innovation	and				
firm	performance?		
Five	corresponding	 hypotheses	 follow:	 EMA	 is	
expected	 to	 have	 a	 positive	 effect	 on	 firm	
performance	(H1)	and	on	environmental	innova-
tion	(H2),	with	environmental	 innovation	 in	 turn	
expected	 to	 mediate	 the	 EMA-to-performance	
relationship	(H3).	Top	management	support	(H4)	
and	institutional	pressure	(H5)	are	each	expected	
to	 positively	 moderate	 how	 strongly	 environ-
mental	 innovation	 translates	 into	 firm	 perfor-
mance.		



Maretia	et	al.																																																																																																																																						Vol	7	ǀ	Issue	4	

1474	
	

Figure	1	lays	out	these	proposed	direct,	mediating	and	moderating	links.	
	

	
Figure	1:	Conceptual	Framework	

	

Methodology	
This	quantitative,	cross-	sectional	study	investigat
ed	 the	relationships	among	EMA,	EI,	TMS,	 IP	and	
firm	 performance	 in	 Indonesian	 manufacturing	
SMEs.	 The	 target	 population	 comprised	
manufacturing	SMEs	located	in	West	Java,	Central	
Java,	 East	 Java,	 Jakarta	 and	 North	 Sumatra.	
Purposive	sampling	was	used	to	identify	firms	that	
met	 three	 study	 criteria:	 5-99	 employees,	
preparation	 of	 financial	 reports	 and	 active	
engagement	 in	 environmental	 innovation	
practices.	Eligible	respondents	were	organization
al	 decision-makers	 with	 sufficient	 knowledge	 of	
environmental	 and	 financial	 practices,	 including	
chief	executive	officers	and	managers	responsible	
for	 finance	 or	 operations.	 The	 final	 dataset	
comprised	 167	 valid	 responses.	 Medium-sized	
firms	 represented	 57%	 of	 the	 sample	 and	 small	
firms	 43%.	 Geographically,	 41%	 of	 respondents	
were	 from	 Jakarta	 and	 32%	 from	West	 Java;	 the	
remaining	 respondents	 were	 distributed	 across	
Central	 Java,	 East	 Java	 and	 North	 Sumatra.	 The	
largest	 sector	 groups	 were	 culinary	 businesses	
(27%),	 clothing	 (20%)	 and	 food	 and	 beverages	
(19%),	with	the	balance	distributed	among	other	
manufacturing	 subsectors.	 The	 respondents’	
business	 locations	 ranged	 from	 approximately	
3.61°N	to	8.17°S	latitude	and	97.62°E	to	113.82°E	
longitude.	 The	 main	 sampling	 clusters	 were	
Jakarta	 (6.20°S,	 106.82°E),	 Bandung	 (6.92°S,	
107.62°E),	 Bekasi	 (6.24°S,	 106.98°E)	 and	 Bogor	
(6.60°S,	106.81°E)	in	West	Java,	Surabaya	(7.26°S,	
112.75°E)	 in	 East	 Java,	 Semarang	 (6.99°S,	
110.41°E)	 in	 Central	 Java	 and	 Medan	 (3.61°N,	
98.67°E)	in	North	Sumatra.	

Data	 collection	 ran	 from	April	 to	mid-June	2025,	
with	every	construct	rated	on	a	seven-point	Likert	
scale.	Seven	EMA	items	tracked	how	firms	record	
and	analyze	physical	environmental	data,	identify	
and	 allocate	 environmental	 costs,	 build	
environmental	 performance	 indicators	 and	
channel	 that	 information—through	 accounting	
systems	 or	 dedicated	 software—into	 operational	
and	strategic	choices	 (6,	7,	9,	10,	15,	21).	Five	EI	
items	 covered	 sustainability-driven	 changes	 to	
products	 and	 processes,	 from	 leaner	 packaging	
and	 sustainable	 product	 design	 to	 recyclable	
products	 and	 cleaner	 production,	 plus	 firms'	
visible	push	toward	such	innovation	(9,	64).	TMS	
relied	on	two	indicators	capturing	management's	
commitment	 to	 EMA	 and	how	 far	 environmental	
impact	feeds	into	business	evaluation	and	strategic	
choices	 (21).	 IP	 drew	 on	 two	 items	 covering	
regulatory	or	standards-driven	pressure	alongside	
stakeholder	expectations	on	environmental	issues	
(7,	 21).	 Firm	 performance	 combined	 nine	 items	
spanning	 financial	 indicators—revenue,	 profit	
margin,	 market	 share,	 operating	 cost	 efficiency,	
waste-	related	cost	management—	with	environm
ental	 ones	 such	 as	 waste	 reduction,	 resource	
efficiency,	a	smaller	footprint	and	recycling	(6,	7,	9,	
10,	 14,	 15,	 21,	 68).	 Two	 firm-performance	 items	
(FP1	and	FP9)	were	removed	because	their	outer	
loadings	 fell	 below	 the	 0.70	 threshold,	 leaving	
seven	items	in	the	final	model.	
Because	the	model	combines	direct,	mediating	and	
moderating	 relationships	 at	 once,	 SmartPLS	 4.0	
was	 used	 to	 run	 partial	 least	 squares	 structural	
equation	 modeling	 (PLS-SEM)—a	 technique	 that	
fits	 prediction-oriented	 models	 built	 on	 modest	
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samples	 and	 does	 not	 depend	 on	 multivariate	
normality	 (69,	 70).	 The	 work	 unfolded	 in	 two	
stages:	 first,	 indicator	 loadings,	Cronbach's	alpha,	
composite	 reliability,	 AVE,	 HTMT,	 the	 Fornell-
Larcker	criterion	and	cross-loadings	were	used	to	
check	 the	 measurement	 model;	 then	 5,000	
bootstrap	 resamples	were	drawn	 to	estimate	 the	
structural	 model's	 path	 coefficients	 and	 test	 the	
hypothesized	 direct,	 indirect	 and	 interaction	
effects.	 Effect	 size	 (f²),	 explained	 variance	 (R²),	
predictive	relevance	(Q²)	and	SRMR	rounded	out	
the	 assessment,	 with	 the	 full	 workflow	

summarized	in	Figure	2.	Ethical	clearance	for	the	
study	came	 from	the	Ethics	Commission	 for	Data	
Research,	Institution	of	Research	and	Community	
Service	 (LPPM),	 Universitas	 Kristen	 Maranatha	
(No.	108-	1/LPPM/UKM/IV/2025).	Before	answer
ing,	 respondents	 were	 informed	 of	 the	 study's	
purpose	and	assured	that	their	responses	would	be	
kept	 confidential	 and	 used	 solely	 for	 research	
purposes;	respondents	provided	informed	consent	
by	 proceeding	 with	 and	 submitting	 the	 online	
questionnaire.

	

	
Figure	2:	Research	Design	and	Analytical	Workflow	

	

Results	
Table	 1	 sets	 out	 the	 descriptive	 statistics	 for	 the	
167	observations,	none	of	which	had	missing	data.	
Every	 construct	 averaged	 above	 the	midpoint	 of	
the	 seven-point	 scale,	 pointing	 to	 generally	
favorable	 perceptions	 of	 the	 practices	 and	

outcomes	captured.	Firm	performance	carried	the	
highest	mean	(5.96)	and	environmental	innovation	
the	 lowest	(4.41);	 firm	performance	was	also	the	
most	 tightly	 clustered	 (SD	 =	 0.84),	 whereas	
institutional	pressure	varied	the	most	(SD	=	1.20).

	

Table	1:	Descriptive	Statistics	
Variable	 N	 Minimum	 Maximum	 Mean	 Standard	

Deviation	
Environmental	Management	Accounting	(EMA)	 167	 1.57	 7.00	 4.52	 1.18	
Environmental	Innovation	(EI)	 167	 1.80	 6.60	 4.41	 0.99	
Top	Management	Support	(TMS)	 167	 1.50	 7.00	 4.59	 1.18	
Institutional	Pressure	(IP)	 167	 2.00	 7.00	 4.56	 1.20	
Firm	Performance	(FP)	 167	 3.78	 7.00	 5.96	 0.84	
	

Reliability	and	convergent	validity	both	came	out	
well	 for	 the	measurement	model.	 Table	 2	 shows	
every	construct	clearing	0.70	on	Cronbach's	alpha	
and	composite	reliability	and	0.50	on	AVE	and	the	
indicator	 loadings	 in	 Table	 3	 stayed	 above	 the	
recommended	cutoff	 (71).	Three	checks	spoke	to	
discriminant	validity.	HTMT	figures	in	Table	4	sat	
under	 the	 0.90	 ceiling	 (72).	 Table	 5's	 Fornell-
Larcker	 comparison	 put	 each	 construct's	 AVE	
square	 root	 ahead	 of	 its	 correlations	 with	 the	

others	and	Table	3's	cross-loadings	confirmed	that	
every	 indicator	 loaded	 highest	 on	 its	 own	
construct."	 (Cross-loadings	 are	 reported	 in	Table	
3;	 Table	 5	 is	 the	 Fornell-Larcker	 criterion).	
Together,	 these	checks	confirm	the	measurement	
model's	 reliability	 and	 validity.	 Figure	 3	 then	
presents	 the	 estimated	 structural	
model,	including	the	standardized	path	coefficient
s,	outer	loadings	and	R²	values.

	

Table	2:	Construct	Reliability	and	Validity	
Construct	 Cronbach's	

Alpha	
Composite	

Reliability	(ρ_a)	
Composite	

Reliability	(ρ_c)	
Average	Variance	
Extracted	(AVE)	

Top	Management	Support	(TMS)	 0.921	 0.925	 0.962	 0.926	
Institutional	Pressure	(IP)	 0.915	 0.922	 0.959	 0.922	
Environmental	Management	
Accounting	(EMA)	

0.875	 0.877	 0.903	 0.570	
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Firm	Performance	(FP)	 0.950	 0.951	 0.959	 0.768	
Environmental	Innovation	(EI)	 0.787	 0.787	 0.855	 0.540	
	

Table	3:	Discriminant	Validity:	Cross-loadings	
Indicator	 TMS	 IP	 EMA	 FP	 EI	 TMS	×	EI	 IP	×	EI	
TMS1	 0.965	 -0.086	 0.095	 0.259	 0.120	 0.021	 0.055	
TMS2	 0.960	 -0.100	 0.034	 0.240	 0.079	 0.023	 -0.057	
IP1	 -0.087	 0.956	 0.088	 0.260	 0.136	 -0.011	 0.056	
IP2	 -0.098	 0.964	 0.061	 0.287	 0.107	 0.012	 0.029	
EMA1	 0.071	 0.003	 0.747	 0.528	 0.550	 0.094	 0.157	
EMA2	 0.057	 0.039	 0.786	 0.563	 0.611	 0.121	 0.020	
EMA3	 0.017	 0.150	 0.749	 0.554	 0.580	 0.080	 0.073	
EMA4	 0.101	 0.035	 0.763	 0.510	 0.577	 0.083	 0.072	
EMA5	 0.096	 -0.029	 0.720	 0.406	 0.479	 0.059	 0.066	
EMA6	 -0.032	 0.136	 0.745	 0.571	 0.614	 -0.033	 0.100	
EMA7	 0.068	 0.046	 0.777	 0.528	 0.515	 0.059	 0.110	
FP2	 0.157	 0.284	 0.598	 0.892	 0.588	 0.021	 -0.076	
FP3	 0.260	 0.250	 0.602	 0.872	 0.568	 -0.085	 -0.008	
FP4	 0.209	 0.262	 0.597	 0.857	 0.564	 -0.093	 0.017	
FP5	 0.268	 0.191	 0.618	 0.881	 0.587	 -0.133	 0.010	
FP6	 0.146	 0.311	 0.601	 0.875	 0.503	 -0.027	 0.006	
FP7	 0.293	 0.267	 0.661	 0.896	 0.587	 -0.055	 0.001	
FP8	 0.250	 0.187	 0.599	 0.863	 0.592	 -0.106	 -0.027	
EI1	 0.052	 0.118	 0.532	 0.487	 0.710	 0.011	 0.063	
EI2	 0.088	 0.078	 0.557	 0.461	 0.749	 0.122	 0.052	
EI3	 0.084	 0.115	 0.541	 0.474	 0.755	 -0.027	 0.177	
EI4	 0.071	 0.063	 0.572	 0.469	 0.737	 0.056	 0.048	
EI5	 0.088	 0.089	 0.542	 0.499	 0.724	 0.023	 -0.007	
IP	×	EI	 0.001	 0.043	 0.112	 -0.012	 0.090	 -0.118	 1.000	
TMS	×	EI	 0.023	 0.001	 0.087	 -0.078	 0.051	 1.000	 -0.118	
Note:	TMS	 =	 Top	Management	 Support,	 IP	 =	 Institutional	 Pressure,	 EMA	 =	 Environmental	 Management	 Accounting,	 FP	 =	 Firm	
Performance,	EI	=	Environmental	Innovation.	
	

Table	4:	Discriminant	Validity:	Heterotrait-monotrait	Ratios	(HTMT)	
Construct	 TMS	 IP	 EMA	 FP	 EI	
Top	Management	Support	(TMS)	 —	 	 	 	 	
Institutional	Pressure	(IP)	 0.105	 —	 	 	 	
Environmental	Management	Accounting	(EMA)	 0.093	 0.093	 —	 	 	
Firm	Performance	(FP)	 0.275	 0.306	 0.759	 —	 	
Environmental	Innovation	(EI)	 0.121	 0.149	 0.894	 0.752	 —	
TMS	×	EI	 0.024	 0.013	 0.107	 0.087	 0.073	
IP	×	EI	 0.061	 0.046	 0.121	 0.024	 0.107	
	

Table	5:	Discriminant	Validity:	Fornell-larcker	Criterion	
Construct	 TMS	 IP	 EMA	 FP	 EI	
Top	Management	Support	(TMS)	 0.962	 	 	 	 	
Institutional	Pressure	(IP)	 -0.096	 0.960	 	 	 	
Environmental	Management	Accounting	(EMA)	 0.068	 0.077	 0.755	 	 	
Firm	Performance	(FP)	 0.260	 0.285	 0.697	 0.877	 	
Environmental	Innovation	(EI)	 0.104	 0.126	 0.747	 0.650	 0.735	
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Figure	3:	PLS-SEM	Structural	Model	Results	(Standardized	Path	Coefficients,	Outer	Loadings		

and	R²	Values)	
	

The	 structural	model	 was	 evaluated	 using	 5,000	
bootstrap	 resamples.	 As	 shown	 in	 Table	 6	 and	
Figure	 3,	 EMA	 had	 a	 positive	 effect	 on	 firm	
performance	(β	=	0.523,	p	<	0.001),	supporting	H1	
and	a	positive	effect	on	environmental	innovation	
(β	=	0.747,	p	<	0.001),	supporting	H2.	Environmen
tal	 innovation	 also	 had	 a	 positive	 effect	 on	 firm	
performance	(β	=	0.224,	p	=	0.001).	The	mediation	
analysis	 indicated	 that	 EMA	 affected	 firm	
performance	 both	 directly	 and	 through	
environmental	 innovation;	 with	 the	 direct	 path	
remaining	 significant,	 the	 pattern	was	 consistent	
with	partial	mediation	and	supported	H3.	
The	 moderation	 results	 differed	 from	 the	
predicted	direction.	The	TMS	×	EI	interaction	was	
negative	and	significant	(β	=	-0.149,	p	=	0.002)	and	

the	 IP	×	EI	 interaction	was	 likewise	negative	and	
significant	 (β	 =	 -0.122,	 p	 =	 0.028).	 Thus,	 higher	
levels	of	TMS	and	IP	were	associated	with	a	weaker	
positive	 relationship	 between	 EI	 and	 firm	
performance.	 Because	 H4	 and	 H5	 predicted	
positive	 moderation,	 neither	 hypothesis	 was	
supported.	The	significant	direct	paths	 from	TMS	
to	 firm	 performance	 (β	 =	 0.228,	 p	 <	 0.001)	 and	
from	IP	to	firm	performance	(β	=	0.244,	p	<	0.001)	
were	 retained	 in	 the	 moderation	 model	 as	
constituent	 main	 effects	 and	 should	 not	 be	
interpreted	 as	 reversing	 the	 negative	 interaction	
effects.	 Table	 6	 reports	 the	 full	 set	 of	 path	
coefficients	and	Table	7	reports	the	corresponding	
effect	sizes.	

	

Table	6:	Structural	Path	Coefficients	
Relationship	 Original	

Sample	(O)	
Sample	Mean	

(M)	
Standard	Deviation	

(STDEV)	
T	Statistics	
(|O/STDEV|)	

p-value	

TMS	→	FP	 0.228	 0.234	 0.051	 4.502	 <0.001	
IP	→	FP	 0.244	 0.245	 0.048	 5.066	 <0.001	
EMA	→	FP	 0.523	 0.520	 0.066	 7.968	 <0.001	
EMA	→	EI	 0.747	 0.749	 0.036	 20.903	 <0.001	
EI	→	FP	 0.224	 0.227	 0.069	 3.266	 0.001	
TMS	×	EI	→	FP	 -0.149	 -0.143	 0.048	 3.090	 0.002	
IP	×	EI	→	FP	 -0.122	 -0.121	 0.055	 2.215	 0.028	
Note:	TMS	 =	 Top	Management	 Support,	 IP	 =	 Institutional	 Pressure,	 EMA	 =	 Environmental	 Management	 Accounting,	 FP	 =	 Firm	
Performance,	EI	=	Environmental	Innovation.	
	

Table	7:	Effect-size	Matrix	(f²)	
Construct	 TMS	 IP	 EMA	 FP	 EI	 TMS	×	EI	 IP	×	EI	
Top	Management	Support	(TMS)	 	 	 	 0.146	 	 	 	
Institutional	Pressure	(IP)	 	 	 	 0.167	 	 	 	
Environmental	Management	Accounting	(EMA)	 	 	 	 0.344	 1.261	 	 	
Firm	Performance	(FP)	 	 	 	 	 	 	 	
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Environmental	Innovation	(EI)	 	 	 	 0.063	 	 	 	
TMS	×	EI	 	 	 	 0.067	 	 	 	
IP	×	EI	 	 	 	 0.040	 	 	 	
Note:	TMS	 =	 Top	Management	 Support,	 IP	 =	 Institutional	 Pressure,	 EMA	 =	 Environmental	 Management	 Accounting,	 FP	 =	 Firm	
Performance,	EI	=	Environmental	Innovation.	
	

Effect	sizes,	listed	in	Table	7,	place	EMA's	effect	on	
EI	in	the	large	range	(f²	=	1.261)	and	its	effect	on	
firm	performance	just	below	that,	at	the	top	of	the	
medium	 band	 (f²	 =	 0.344).	 IP's	 effect	 on	 firm	
performance	was	medium	(f²	=	0.167),	while	TMS	
(f²	 =	 0.146),	 EI	 (f²	 =	 0.063)	 and	both	 interaction	
terms—TMS	 ×	 EI	 (f²	 =	 0.067)	 and	 IP	 ×	 EI	 (f²	 =	
0.040)—landed	 in	 the	 small	 range	 against	 the	
usual	 0.02/0.15/0.35	 cutoffs	 (73).	 The	 model	

accounted	 for	 55.8%	 of	 the	 variance	 in	 EI	 and	
65.3%	in	firm	performance	(R²	=	0.558	and	0.653),	
a	 moderate	 level	 of	 explanatory	 power	 and	
positive	 Q²	 values	 across	 all	 endogenous	
constructs	point	to	adequate	predictive	relevance.	
SRMR	 for	 the	 estimated	 model	 was	 0.052,	
comfortably	 under	 the	 0.08	 benchmark;	 the	
remaining	fit	statistics	appear	in	Table	8.

	

Table	8:	Model	Fit	
Fit	Index	 Saturated	Model	 Estimated	Model	
SRMR	 0.051	 0.052	
d_ULS	 0.709	 0.746	
d_G	 0.372	 0.373	
Chi-square	 363.635	 359.932	
NFI	 0.861	 0.863	
	

Discussion	
Together,	 these	 results	 help	 explain	 how	 EMA	
shapes	both	the	financial	and	environmental	sides	
of	 performance	 in	 Indonesian	 manufacturing	
SMEs.	 That	 EMA	 is	 positively	 linked	 to	
performance	 fits	 the	 view	 of	 environmental	
information	as	a	 strategic	 resource	 rather	 than	a	
mere	 reporting	 obligation:	 once	 costs,	 material	
use,	waste	 and	 operational	 slack	 become	 visible,	
firms	can	allocate	resources	and	tighten	control	in	
ways	 that	 also	 serve	 environmental	 goals	 (9,	 10,	
15).	 This	 dual	 payoff	 matters	 in	 a	 resource-
constrained	 SME	 setting,	 where	 sustainability	
efforts	tend	to	persist	only	when	they	also	pay	for	
themselves.	
EMA	 also	 showed	 a	 strong	 positive	 relationship	
with	 environmental	 innovation,	 echoing	 the	
broader	 idea	 that	environmental	accounting	data	
grows	more	 useful	 once	managers	 use	 it	 to	 spot	
openings	 for	 cleaner	 technologies,	 leaner	
processes,	recyclable	products,	or	less	waste	(9,	11,	
50).	 The	 mediation	 result	 further	 indicates	 that	
environmental	innovation	is	one	pathway	through	
which	 EMA	 is	 translated	 into	 organizational	
outcomes.	 From	 a	 knowledge-based	 perspective,	
EMA	 generates	 structured	 environmental	 know-
ledge,	while	 innovation	 converts	 that	 knowledge	
into	 changes	 in	 products	 and	 processes.	 The	
remaining	 significant	 direct	 EMA-performance	
relationship	indicates	that	other	mechanisms,	such	

as	 cost	 visibility,	 resource	 control	 and	 risk	
reduction,	may	operate	alongside	innovation.	
The	 negative	 TMS	 interaction	 requires	 more	
careful	 interpretation.	 It	 does	 not	 mean	 that	
managerial	support	is	inherently	detrimental:	TMS	
had	 a	 positive	 direct	 association	 with	 firm	
performance.	 Rather,	 in	 this	 sample,	 increasing	
TMS	 was	 associated	 with	 a	 weaker	 marginal	
performance	 return	 from	 environmental	
innovation.	 This	 pattern	 differs	 from	 studies	 in	
which	 managerial	 commitment	 strengthens	
environmental	 initiatives	 (21,	 52,	 54).	 One	
plausible	explanation,	consistent	with	institutional	
theory,	 is	 decoupling:	 visible	managerial	 support	
may	 sometimes	 emphasize	 compliance,	
reputation,	 or	 formal	 endorsement	 without	 the	
complementary	 capabilities	 needed	 to	 turn	
environmental	 innovation	 into	 economic	 and	
environmental	 value	 (63,	 67).	 The	 finding	
therefore	 points	 to	 the	 quality	 and	 strategic	
content	 of	 managerial	 support,	 not	 merely	 its	
presence.	
A	parallel	story	 fits	 institutional	pressure.	 IP	was	
positively	tied	to	firm	performance	directly,	yet	its	
interaction	with	EI	came	out	negative—suggesting	
that	 while	 outside	 demands	 can	 nudge	 firms	
toward	 environmental	 practices,	 heavier	
regulatory	or	stakeholder	pressure	may	pull	scarce	
managerial	 attention	 and	 resources	 toward	
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paperwork	 and	 compliance	 rather	 than	
experimentation	 and	 capability-building	 (7,	 21,	
60).	 For	 SMEs	 already	 stretched	 thin	 on	 finance	
and	 technical	 capacity,	 that	 trade-off	 could	 well	
erode	 the	 extra	 performance	 environmental	
innovation	 would	 otherwise	 deliver,	 echoing	
earlier	work	showing	that	legitimacy	pressure	can	
push	 firms	 toward	 symbolic	 rather	 than	
substantive	 environmental	 responses	 when	
practices	never	become	fully	internalized	(63,	67).	
Given	 the	 cross-sectional	 design,	 though,	 this	
remains	 an	 interpretation	 worth	 testing	 further	
rather	than	direct	proof	of	symbolic	compliance.	
Practical	Implications	
Managers	 should	 connect	 EMA	 directly	 to	
operational	and	 innovation	decisions	 rather	 than	
treating	it	as	an	environmental	reporting	exercise.	
A	 practical	 sequence	 is	 to	 identify	 high-cost	 or	
high-impact	material	 and	 energy	 flows,	 translate	
them	 into	 a	 short	 list	 of	 innovation	 priorities,	
assign	 cross-functional	 responsibility	 and	 track	
both	 environmental	 and	 financial	 outcomes.	 Top	
management	 support	 should	 therefore	 include	
capability	 building—such	 as	 staff	 training,	 pilot	
budgets,	 access	 to	 technical	 expertise	 and	
performance	indicators	linked	to	resource	savings	
and	 waste	 reduction—rather	 than	 only	 formal	
endorsement	or	compliance	targets.	Policymakers	
and	 industry	 associations	 can	 reinforce	 this	
approach	 by	 providing	 simplified	 EMA	 tools,	
technical	 assistance,	 training,	 environmental	
audits	 and	 outcome-based	 incentives	 that	 help	
SMEs	convert	regulatory	demands	into	implement
able	innovations.	 These	 recommendations	 are	
especially	relevant	because	the	moderation	results	
suggest	that	pressure	or	leadership	attention	alone	
is	insufficient	when	organizational	capabilities	are	
weak.	
The	study	contributes	theoretically	by	integrating	
EMA,	 environmental	 innovation,	 managerial	
support,	 institutional	 pressure	 and	 a	 dual	
financial-environmental	performance	construct	in	
one	 model.	 It	 also	 shows	 that	 variables	 usually	
assumed	 to	 strengthen	 sustainability	 initiatives	
can	 have	 more	 complex	 interaction	 effects	 in	
resource-constrained	 firms.	 This	 finding	 extends	
the	 knowledge-based	 view	 by	 emphasizing	 the	
conversion	 of	 environmental	 information	 into	
innovation	 and	 extends	 institutional	 theory	 by	
showing	 that	 legitimacy-related	 forces	 may	
condition	the	value	created	by	that	innovation.	
	

Conclusion	
Taken	 as	 a	 whole,	 the	 evidence	 indicates	 that	
environmental	 management	 accounting	 is	
positively	 associated	with	 firm	 performance	 and	
environmental	 innovation	 among	 Indonesian	
manufacturing	 SMEs.	 Environmental	 innovation	
channels	part	of	EMA’s	influence	into	performance	
outcomes,	 alongside	 a	 direct	 EMA-performance	
relationship.	 Contrary	 to	 expectations,	 top	
management	 support	 and	 institutional	 pressure	
both	 weakened	 the	 positive	 environmental	
innovation-performance	relationship,	despite	each	
having	 a	 positive	 direct	 association	 with	 firm	
performance.	 Read	 together,	 these	 patterns	
suggest	 that	 environmental	 information,	
managerial	 attention	 and	 external	 pressure	 are	
most	beneficial	when	supported	by	the	capabilities	
needed	 to	 translate	 environmental	 goals	 into	
substantive	operational	innovation.	The	originality	
of	 this	 study	 lies	 in	 its	 joint	 treatment	 of	 EMA,	
environmental	 innovation,	 managerial	 support	
and	 institutional	 pressure	 within	 one	 dual	
financial-and-environmental	 performance	 model,	
a	combination	that	prior	research	in	manufacturin
g	SMEs	has	not	examined	as	an	integrated	process.	
Several	 limitations	 should	 be	 considered	 when	
interpreting	these	conclusions.	Respondents	were	
concentrated	 in	 two	 regions—41%	 from	 Jakarta	
and	32%	from	West	Java,	or	73%	of	the	sample—
so	 the	 findings	 should	 not	 be	 treated	 as	
automatically	 representative	 of	 manufacturing	
SMEs	elsewhere	in	Indonesia.	The	cross-sectional	
design	 also	 limits	 causal	 and	 temporal	 inference	
and	the	reliance	on	respondents’	perceptions	may	
not	 fully	 reflect	 firms’	 actual	 environmental	 and	
financial	practices.	Finally,	the	quantitative	design	
cannot	 on	 its	 own	 explain	 why	 the	 moderation	
effects	 were	 negative.	 Future	 research	 would	
benefit	 from	 broader	 regional	 samples,	
longitudinal	 or	 multi-wave	 designs,	 objective	
environmental	 and	 financial	 indicators	 and	
qualitative	 case	 studies	 or	 interviews	 examining	
whether	 capability	 constraints,	 compliance	
behavior,	 or	 decoupling	 explain	 the	 moderation	
pattern.	
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