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A B S T R A C T

Circular Economy (CE) is considered as a significant sustainable initiative for waste minimization in manu-
facturing firms, but very little research is available on circular economy readiness in Micro, Small and Medium
Enterprises (MSMEs). This study aims to develop an extended Theory of Planned Behavior model (ETPB) to
explore small firm’s readiness towards circular economy. Environmental commitment and green economic in-
centives were considered as additional components of the ETPB model. The empirical results of the ETPB model
are based on structural equation modeling (SEM), indicate that environmental commitment and green economic
incentives with standard components better explains the CE readiness in comparison to the original TPB model.
The extended TPB-1 model established the interrelationship between attitude, social norm, perceived behavioral
control, additional components and improves the explanatory power of ETPB model. The findings show the
impact of attitude, social pressure, environmental commitment and green economic incentives on CE readiness is
positive and significant whereas the impact of perceived behavioral control is non-significant. Social pressure
and green economic incentives found significantly influencing other predictive components. The research
findings will provide a strong platform to understand the relevance of CE readiness in MSMEs and designing
strategic plans to encourage circular economy implementation in manufacturing small firms.

1. Introduction

The Indian Micro, Small and Medium Enterprise (MSME) sector is of
significant economic importance and contributes to 8 percent of Gross
Domestic Product (GDP) and approximately 46 percent of the total
exports (MSME, 2016a; CII, 2015). MSMEs consist of 36.17 million
units and provide employment to over 80 million people (Basha, 2013;
MSME, 2016b; SMBDCI, 2016). In one hand, the sector acts as a bul-
wark for the economy and provides pliability to ward off global eco-
nomic shocks and adversities (CII, 2015) and on the other hand, ac-
counts for 70 percent of the industrial pollution (MoEF, 2012) resulting
in $ 32 billion environmental cost, serious health hazards and perma-
nent damage to the natural environment (NPC and Parvez, 2013;
Saxena and Bhattacharyya, 2010; Wath et al., 2011; Khwaja, 2010).
Thus, circular economy approach has been adopted by the Government
of India in collaboration with countries like Japan, Germany and Eur-
opean Union to manage waste and achieve a sustainable economy
(Mutz, 2015; Lehmann et al., 2014; MacArthur et al., 2015).

Circular economy (CE) approach is a competitive environmental
strategy that aims at realizing waste minimization, environmental
conservation, energy efficiency and economic development (Bastein

et al., 2013; MacArthur, 2013). CE approach promotes continuous
economic development without posing significant environmental and
resource challenges. In circular economy, industrial waste becomes
valuable input where it can be repaired, reused and upcycled using
cost-effective waste management techniques, resulting in eco-efficient
and value-added product and processes (Granek, 2011; Crowther and
Gilman, 2014). Circular economy benefits the business and society as a
whole with better supply chain, low price volatility of resources, im-
proved customer relationship and new employment opportunities (Kok
et al., 2013).

Circular economy is a widely used approach in different countries
but its implementation in India is in very nascent stage (Mutz, 2015).
Various research has addressed the key issues in introduction, devel-
opment and implementation of CE approach in Indian firms (Salotra,
2015; Khwaja, 2010). Mutz (2015) found that poor information
sharing, lack of political willpower, weak inter-agency coordination
and profit maximization approach hinders the progress towards re-
source sufficient economy. Fusion Report (2014) identified that lack of
finance, inconsistent environmental legislations and low commitment
are the top three barriers for CE implementation. It has been also ob-
served that ineffective enforcement of relevant regulations, poor
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institutional support, lack of economic incentives, poor technical skills
and low environmental awareness also affects the CE readiness in small
firms (Rizos et al., 2015; Agnello et.al, 2015; Möllemann, 2016).
Plentiful studies indicated that both internal and external factors are
responsible for firm’s CE behavior (Shi, 2003; Zhang et al., 2013). In-
ternal factors including attitude, environmental commitment and in-
ternal capabilities have been identified as significant determinants of
cleaner production (Montalvo, 2003). Social pressure, government
regulations and competition are identified as important external factors
for managing the waste in a sustainable manner (Lozano, 2012). Re-
search on Indian firms claimed that the owner-manager attitude, social
pressure, human resource capabilities and green economic incentives
significantly impact firms’ environmental initiatives (Singh et al., 2014;
Sangle, 2010; Singh et al., 2016c).Government subsidy, tax benefits,
financial capabilities and infrastructure equip small firms to act pro-
environmentally (Singh et al., 2015; Mutz, 2015; Bhupendra and
Sangle, 2016).

This study applies Theory of Planned Behavior (Ajzen, 1991), a most
influential psychological theory to examine the internal and external
factors that support circular economy readiness of manufacturing
MSMEs (Zhang et al., 2013). We expand the interpretative schema of
the study with environmental commitment and green economic in-
centives as additional predictive components. To the best of our
knowledge, CE readiness and additional components have never been
used in conjunction with TPB model to address the issue of sustainable
waste management. Therefore, the present study aims to develop an
extended theory of planned behavior model to address the following
questions. First, to examine the influence of attitude, social pressure
and perceived behavioral control on CE readiness in small manu-
facturing firms. Second, to examine whether the two additional pre-
dictive components can improve the explanatory power of firm’s CE
readiness. The study also investigates the interrelationship among
standard and additional predictors of ETPB model and test the relative
strength of social pressure on attitude towards CE readiness in a col-
lectivistic culture like India where subjective norm is expected to have
greater strength compared to attitude.

The research results will endow information for CE promotional
strategies and encourage further normative research on CE application
at the organizational level. Insights developed from extant literature
have been organized in Section 2. Section 3 presents the research
methodology for obtaining data and explanatory variables followed by
data analysis and results in Section 4. Section 5 discusses the derived
findings and conclusion covered in section 6.

2. Review of literature

2.1. Theory of planned behavior model

The Theory of Planned Behavior (TPB) derived from the Theory of
Reasoned Action (TRA) considers the influence of personal determi-
nants in the prediction of firm’s readiness to implement circular
economy approach (Ajzen, 1991). In TPB, behavioral intention is de-
termined by three major factors namely attitude, subjective norms and
perceived behavioral control. Attitude (A) is defined as the mental and
neural state of owner-managers of the firm which influences the im-
plementation of circular economy in firm’s product and processes
(Montalvo, 2003; Kumar, 2012). Subjective norm is a perception about
undertaking or not undertaking specific behavior by the firm due to the
pressure of the external stakeholders. The Perceived Behavioral Control
(PBC) focuses on internal capabilities and management beliefs of the
firms to execute CE readiness (Montalvo, 2003).

Two additional factors such as environmental commitment and
green economic incentives are included in TPB model to test the pre-
dictive ability of the circular economy readiness. Environmental com-
mitment shows willingness and engagement of the firms to adopt cir-
cular economy whereas green economic incentives are defined as the

benefits provided by the government and non-government agencies for
applying green management practices (Agnello et al., 2015; Moorthy
et al., 2012).

2.2. The components of extended theory of planned behavior model

2.2.1. Attitude (A)
Attitude is defined as a psychological emotion with positive or ne-

gative evaluation of individual behavior. Attitude (A) toward the im-
plementation of circular economy is explained as the degree to which
firm’s owner or manager anticipate favorable or unfavorable outcome
from the performance of such behavioral action (Montalvo, 2003). If CE
implementation associate with economic benefit, cost effectiveness and
resourcefulness, the attitude will tend to be positive (Tseng et al., 2008;
Tseng et al., 2009). On the contrary, association of CE implementation
with increased capital investment, high technology infusion, trained
human resources results in negative attitude. Strong awareness, salient
beliefs and organizational culture foster individual’s attitude towards
adoption of such behavior (Montalvo, 2003; Tseng et al., 2009). It has
been also acknowledged that positive owner/manager’s attitude to-
wards the natural environment has a profound effect on firm’s green
commitment and leads to the adoption and implementation of sus-
tainable waste management practices in their firms (Roxas and Coetzer,
2012). Therefore, the study considered resourceful and energy efficient
(REE), waste management (WM), radical approach (RA) and cost-ef-
fectiveness (CE) as firm’s attitudinal notion.

2.2.2. Social pressure (SP)
Subjective norm is defined as the degree of perceived social pressure

in execution of any behavioral action (Ajzen, 1991). In other words,
social pressure is a combination of injunctive and descriptive norm
which promulgate firm’s perception of what important referents in-
cluding government, customers, market, community and banks, think
they ought to do and beliefs concerning the significant referent’s own
behavior (Rivis and Sheeran, 2003). Drake et al. (2004) identified that
environmental regulations play a vital role in shaping environmental
awareness among firms towards waste management. Extant literature
on recycling behavior argued that social pressure is a key component in
TPB model and play a crucial role in improving perceived attitude,
green commitment and promoting sustainable behavior (Montalvo,
2003; Roxas and Coetzer, 2012). The external factor such as community
and market influences an individual’s or firm’s responsibility towards
environment and the society as a whole (Pratarelli, 2010). The pressure
from regulatory bodies also induces firms towards sustainable actions
such as green innovation and waste minimization (Singh et al., 2016c).
Research asserted that external referents have significant influence on
altitudinal notion of individual and affect green behavior (Zhang et al.,
2013). For example, market and society increase awareness towards
environmental risk that insists enterprise towards sustainable actions
which bring economic benefit and social recognition. Few studies ex-
plored that social norms act as a strategic vigor through environmental
standards and regulations (Delmas, 2002; Singh et al., 2014; Wang
et al., 2007; Wen et al., 2009), market demand (Johnstone and
Labonne, 2009) and pressure from community, banks (Chen and Soyez,
2003) for the implementation of sustainable waste management prac-
tices within the firm (Zhang et al., 2013; Han et al., 2010; Sangle,
2010). Therefore, our study considered market pressure (MR), com-
munity demand (CD), regulatory institutions (RI) and financial in-
stitutions (FI) as the components of social pressure.

2.2.3. Perceived behavioral control (PBC)
Perceived behavioral control (PBC) is considered as another key

component of the TPB model. It is defined as the perception of possible
existing or upcoming ease or difficulties in performing certain behavior
(Ajzen, 1991). PBC evaluates controlling factors that may facilitate or
impede specific behavioral action to embark upon particular situation
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(Han et al., 2010). Various research has demonstrated that firm’s CE
behavior is positively predisposed by technological capabilities, green
innovation, supply chain and technical or non-technical cooperation
(Zhang et al., 2013). The firm’s competence and control over such green
opportunities explain their commitment and behavioral intention to-
wards sustainable waste management. In MSMEs, technological, fi-
nancial and managerial resources along with a small number of cus-
tomers in limited geography are major impediments (Schaefer et al.,
2011; Schaper, 2002). Thus, small firms often show low ability and
readiness for adopting sustainable waste management practices
(Hamann et al., 2017; Spence, 2007). Thus, present study considered
technological capabilities (TC), financial capabilities (FC), human re-
source capabilities (HRC), and infrastructural capacity (IC) to explain
small firms’ perceived behavioral control.

2.2.4. Environmental commitment (EC)
Environmental commitment is defined as the firm’s ethical values

for environmental protection and green activities to protect its business,
society and ecology (Chang et al., 2011; Weaver et al., 1999; York,
2009). Environmental commitment is also viewed as a strategic busi-
ness orientation that reflects firm’s attitude of doing business in a sus-
tainable manner. Strong environmental commitment is derived out of
attitude, perceived behavioral control, perceived economic benefits and
external environment (Mutz, 2015). Stone (2006) claimed that en-
vironmental commitment improves green manufacturing consciousness
and environmental responsibilities resulting into organizational sus-
tainability, improved business performance and waste minimization
(Singh et al., 2016a, 2016b; Tallon, 2008). Environmental advance-
ments have also produced conflicting results regarding their effective-
ness due to the diverse nature and operating condition of MSMEs
(Parker et al., 2009). The environmental consciousness among small
firms seems low because they perform their actions for survival rather
than sustained growth. They consider waste management techniques as
auxiliary service which directly not relate to the firm’s productivity and
profits (Bhupendra and Sangle, 2016; Sangle, 2010). Therefore, this
study considered environmental consciousness of product and process
(EPP), reuse and recycling of resources (RRR) and environmental re-
sponsibility (ER) to elucidate environmental commitment of the firm.

2.2.5. Green economic incentives (GEI)
Green economic incentives (GEI) are defined as inducement or

supplemental reward that motivates green actions. The financial re-
wards facilitate waste minimization, recycling and other forms of high-
level waste treatment that are essential for resource-efficient circular
economy (Gunsilius, 2015). MSMEs believe that additional investments
in pollution prevention, waste recycling and low carbon economy
would cost more than the expected profits. GEI strengthen internal
capabilities (PBC) and positively influence the internal decision making
process within the enterprise (Rizos et al., 2015). The inducement such
as grants, subsidies, loans and tax concessions influences behavior of
owner/managers and their business towards circular economy
(Bradford and Fraser, 2008; Chang et al., 2011; Roxas and Coetzer,
2012; TERI, 2015). In addition, government support in marketing of
green products and procurement of cheaper recycled raw material help
small firms to engage in green practices (Pimenova and Van Der Vorst,
2004; Naffziger et al., 2003). Research suggested that economic support
or motivation strengthen firm’s internal capabilities (Mutz, 2015) and
influence commitment towards green manufacturing (Sezen and
Çankaya, 2013; Chang et al., 2011). Therefore, this study considered
government subsidies and tax benefits (GSTB), premium price for green
products (PP), and recycled raw material at cheaper price (CP) as de-
terminants of green economic incentives.

2.3. Summary and hypotheses

We summarize the review of literature with three broad research

questions and series of hypotheses on the basis of prior research.
RQ 1: How do standard components (attitude, social pressure and

perceived behavioral control) of ETPB model influence CE readiness?
Based on earlier work relating standard components and willingness to
act for waste management, recycling and pollution prevention
(Montalvo, 2003; Zhang et al., 2013; Sánchez-Medina et al., 2014; Liu
and Bai, 2014). We hypothesized that:

H1. Attitude positively influences circular economy readiness of the
firm.

H2. Social pressure positively influences circular economy readiness.

H3. Perceived behavioral control positively influence circular economy
readiness.

RQ 2: What is the role of environmental commitment and green
economic incentives in influencing circular economy readiness using
ETPB model? Based on extant literature relating environmental com-
mitment and green economic incentives with green behavioral inten-
tion (Singh et. al, 2016 a, 2016b; Stone, 2006; Bhupendra and Sangle,
2016; Esfahbodi et al., 2016; Bradford and Fraser, 2008), we hy-
pothesized that:

H4. Environmental commitment of the firm positively influences
circular economy readiness.

H5. Green economic incentive positively influences circular economy
readiness.

RQ 3: What is the interrelationship between standard and additional
predictors of ETPB model? How external referents influence attitude,
commitment for circular economy readiness? Based on existing litera-
ture relating standard, additional predictors of CE readiness (Zhang
et al., 2013; Roxas and Coetzer, 2012; Singh et al., 2015; Bhupendra
and Sangle, 2016), we hypothesized that:

H6. Attitude positively influences environmental commitment of the
firm.

H7. Social pressure positively influences attitude, environmental
commitment and green economic incentives.

H8. Perceived behavioral control positively influence environmental
commitment.

H9. Green economic incentives strongly influence environmental
commitment and perceived behavioral control of the firm.

3. Research methodology

3.1. Data collection

The present study considered those industries which are highly
prone to the environmental tribulations and listed as special red and
ordinary red under Central Pollution Control Board (CPCB, 2016). The
sampled firms are primarily from dairy and dairy products, bakery and
confectionery, food and food processing, pulp and paper, cast iron
foundry industry.

A cross-sectional survey has been conducted to validate the con-
ceptual model. In many cases, MSMEs research becomes inconclusive
due to low response rate (Merritt, 1998) and poor interpretation of the
survey questions (Smith and Kemp, 1998). Therefore, each respondent
has been introduced to the concept of circular economy and data have
been collected through a self-reported questionnaire. A total of 570
enterprises were approached out of which 248 valid responses were
received, indicating a valid response rate of 43.5 percent. The re-
spondents to the survey consisted of 47 owners, 29 directors, 93 man-
agers, 79 senior level employees and supervisors. In the sample, one
respondent represents one firm.
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3.2. Measures

To assess the readiness towards circular economy implementation,
measurement items are developed as per the guidelines and instructions
on the extended theory of planned behavior (Ajzen, 2013). The study
used components adapted from studies of recycling behavior (Han
et al., 2010; Mutz, 2015; Xue et al., 2010; Rizos et al., 2015) and
cleaner technology adoption behavior (Zhang et al., 2013).The com-
ponents are explained below.

3.2.1. Dependent (manifest) variable
Following Han et al. (2010), Zhang et al. (2013) and Mutz,(2015), a

four-item measurement scale was developed to measure the firm’s CE
readiness. Respondents were asked to report their behavior ranging
from strongly disagree (1) to strongly agree (5) for each variable (e.g.,
“My firm increases the amount of reused parts or recycled/renewable
materials in manufacturing process”). The internal consistency of the
scale as assessed using Cronbach’s Alpha value is 0.843.

3.2.2. Predictor latent variables
3.2.2.1. Attitude (A). Four item measurement scale (Cronbach’s Alpha
α = 0.890) adapted from Xue et al. (2010); Lui & Bai, (2014) was used
to measure firm’s attitude towards CE implementation (e.g., ‘Circular
Economy is more resource and energy efficient approach’). The
respondents were asked to rate from strongly disagree (1) to strongly
agree (5).

3.2.2.2. Social pressure (SP). A four item measurement scale
(Cronbach’s alpha α= 0.853) adapted from Zhang et al. (2013); and
Rioz et al. (2015) was used to ascertain whether significant referents
would endorse or condemn the requirement of CE implementation (e.g.,
“Regulatory institutions insist to follow stringent rules and regulations
in development of eco-efficient waste management methodology in
production processes”).

3.2.2.3. Perceived behavioral control (PBC). A four item measurement
scale (Cronbach’s Alpha α=0.806) adapted from Han et al. (2010) and
Zhang et al. (2013) was used to measure the technological, financial,
human resource, infrastructural ease or difficulty in performing CE
implementation. The respondents were asked to rate items from
strongly non-supportive (1) to strongly supportive (5).

3.2.2.4. Environmental commitment (EC). Following Liu and Bai (2014),
a three item environmental commitment measurement scale
(Cronbach’s Alpha α=0.796) was used to acknowledge the firm’s
commitment toward CE implementation (e.g., “My firm considers the
potential environmental impact of product and production process”).

3.2.2.5. Green economic incentives (GEI). Based on Esfahbodi et al.
(2016), a three item measurement scale (Cronbach’s Alpha α=0.913)
was used to analyze the cost consciousness of small firms (e.g.,
“Government provides subsidy and tax benefits for the
implementation of CE practices”). The respondents were asked to rate
the items ranging from strongly disagree (1) to strongly agree (5).

Prior to the field survey, measurement items were pre-tested with

eight experts from diverse fields and twelve owners/managers of
manufacturing MSMEs. Experts include two academicians from central
university, three senior managers from National Small Scale Industries
Corporation, two experts from DC-MSME and one senior official from
Central Pollution Control Board (CPCB). The expert’s opinion and
owner-managers’ review were sought to determine the appropriateness,
content clarity, readability and comprehension of measurement items.
The modifications and improvements recommended have been in-
corporated in the survey instrument. All measures conform to common
assessment practices and were presented to the respondents in mixed
order to minimize adjoining perceptions on items measuring the same
construct. The detailed scale items of the constructs are given in
Appendix A.

4. Data analysis and results

The research followed two-stage procedure proposed by Anderson
and Gerbing (1988) to test the data fit and examine the proposed
conceptual model using structural equation modeling. First, exploratory
factor analysis (EFA) and confirmatory factor analysis (CFA) were
performed to assess the quality and adequacy of the measurement
model using reliability and validity of the studied constructs. Second,
Structural Equation Modeling (SEM) was applied to test the structural
model and causal relationships (Hair et al., 1998). In the present re-
search, testing of the conceptual model is carried out with TPB (Model
1), extended TPB (Model 2) and extended TPB-1 (Model 3). The ETPB
model is an extension of TPB with environmental commitment and
green economic incentives. Furthermore, ETPB-1 is a modification in
ETPB model to test the inter-relationships of standard and additional
components.

4.1. Measurement model analysis

Exploratory factor analysis (EFA) was employed using maximum
likelihood method and Promax rotation to identify the underlying di-
mensions of variables. A total of 22 items with six factors were iden-
tified for measurement model and path analysis. To test the sampling
adequacy Kaiser-Meyer-Olkin (KMO) and Bartlett’s Test of Sphericity is
computed. The KMO value (0.879) of sampling adequacy and Bartlett’s
Test of Sphericity (p = 0.001) are found significant (Tobias and
Carlson, 1969; Kaiser, 1970).

Confirmatory factor analysis (CFA) was conducted to test the ade-
quacy and quality of the measurement model. Specifically, variables
were assessed for unidimensionality, reliability, convergent validity and
discriminant validity. The CFA results showed in first two columns of
Table 3 indicate a satisfactory fit to the data for each measurement
model and achieved a suitable possible standard of model fitting
(Marcoulides and Schumacker, 1996; Marsh and Hau, 1996). Factor
loadings for each item are above 0.50 and significantly associated with
their respective constructs (p < 0.01).

The reliability of the constructs in measurement model is assessed in
connection with internal consistency which is similar to Cronbach’s
Alpha (Cronbach, 1951). Table 1 shows that Cronbach’s Alpha value for
all constructs ranging between 0.80–0.90, which satisfies the rule of
thumb (Hair et al., 2011) and implies internal consistency (Bagozzi and

Table 1
Descriptive Statistics and Reliability Measures.

Constructs Items Mean SD Factor Loadings Cronbach's Alpha AVE

Attitude (A) 4 4.04 0.71 0.688–0.916 0.89 0.656
Social pressure (SP) 4 3.92 0.62 0.596–0.912 0.853 0.599
Perceived behavioral control (PBC) 4 2.92 0.92 0.606–0.956 0.866 0.616
Environmental commitment (EC) 3 3.38 0.88 0.809–0.948 0.796 0.77
Green economic incentives (GEI) 3 3.45 0.63 0.693–0.794 0.913 0.533
Readiness (R) 4 4.024 0.66 0.723–0.759 0.843 0.546
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Yi, 1988; Nunnally, 1978; Hair et al., 2011). Thus reliability results are
reasonably judged. The construct validity is measured using convergent
and discriminant validity. The convergent validity examines the
agreement between the items of a construct. The Average Variance
Extracted (AVE) was calculated to examine the convergent validity of
the measurement scales. All AVE values are greater than the threshold
limit of 0.50 which signifies that correlation between the latent vari-
ables of same construct is good and the convergent validity is achieved
(Fornell and Larcker, 1981). Discriminant validity is the degree to
which items differentiate between constructs. In other words, two
constructs are viewed as distinct but correlated constructs. It is mea-
sured by comparing square-root of AVE (on the diagonal) with corre-
sponding inter-construct correlation in inter-construct correlation ma-
trix. In inter-construct correlation matrix, square root of AVE (on the
diagonal) for each construct is higher than the corresponding inter-
construct correlations, addressing the discriminant validity of the con-
structs (see Table 2). Overall, reliability and construct validity of the
measures are adequately supported.

4.2. Structural model analysis

The study examined the explanatory power of the ETPB model
(Model 2) in predicting the circular economy readiness using to en-
vironmental commitment and green economic incentives as additional
predictors and compared with TPB model (Model 1). Furthermore, in-
terrelationships are established in ETPB model and renamed as ETPB-1
model (Model 3).Fit indices were adopted to ensure the acceptability of
each structural model. The satisfactory fit for each structural model

indicates goodness of fit and appropriateness of the overall statistics
(Table 3). The path coefficients were considered significant to support
hypotheses, if t-value exceeds ± 1.96 at 0.05 significance level (Hair
et al., 2011).

4.2.1. TPB model (Model 1)
The results of TPB model revealed that three standard components

of the model explained 44 percent of variance for firms’ CE readiness
(as shown in Table 2). The results of standardized path coefficient of
each estimate i.e. firm’s attitude (bA = 0.632, p < 0.001), social
pressure (bSP = 0.331, p < 0.01) and perceived behavioral control
(bPBC = 0.271, p < 0.01) shows significant contribution to the firms’
CE readiness. The empirical results of Model 1 show that the standard
components of TPB model exert potential impact on firm’s CE readiness.

4.2.2. Extended TPB model (Model 2)
The extended TPB model includes environmental commitment (EC)

and green economic incentives (GEI) as additional predictors to the TPB
model. The empirical results obtained from Model 2 shows that the five
components explain 55 percent of variance for firm’s CE readiness. The
fit indices also provide an acceptable fit to the data (See Table 3). The
standardized path coefficients of each estimate i.e. owner-manager’s
attitude (bA = 0.592, p < 0.01), social pressure (bSP = 0.226,
p < 0.01), environmental commitment (bEC = 0.15, p < 0.05) and
green economic incentives (bGEI = 0.410, p < 0.01) shows significant
contribution towards CE readiness whereas perceived behavioral con-
trol (bPBC = 0.139, p > 0.05) showed non-significant contribution to
the firms’ CE readiness. The standard and additional components were
found significant except perceived behavioral control. The environ-
mental commitment and green economic incentives exert potential
impact on firm’s CE readiness. Thus, findings validate the extension of
TPB model (Table 4).

4.2.3. Extended TPB-1 model (Model 3)
The ETPB-1 model incorporates certain interrelationships based on

previous research and assumptions (Zhang et al., 2013; Roxas and
Coetzer, 2012). The SEM results for Model 3 have shown an adequate fit
to the data, accounting for 59 percent of variance explained by the
model. The estimates of standardized coefficients have shown a sig-
nificant positive association of attitude (H1: bA = 0.481, p < 0.001),
social pressure (H2:bSP = 0.180, p < 0.05), environmental

Table 2
Inter-construct correlation and square root of AVE.

Factor A SP PBC EC GEI R

A 0.810
SP 0.33 0.774
PBC 0.44 0.290 0.785
EC 0.40 0.337 0.444 0.878
GEI 0.56 0.447 0.539 0.625 0.730
R 0.40 0.487 0.315 0.337 0.449 0.739

A: Attitude; SP: Social Pressure; PBC: Perceived behavioral control; EC: Environmental
commitment; GEI: Green economic incentives; R: Readiness.

Table 3
The fit indices of measurement model and structural Model.

Measurement model Structural Model

Goodness-of-fit statistics Recommended Rangea,b TPB Model Extended TPB
Model

TPB Model Extended TPB
Model

ETPB-1 Model

Chi-Square 147.697 286.53 167.79 276.81 279.69
Degree of Freedom 98 194 97 194 195
(χ2)/f < 3.0 1.507 1.477 1.73 1.427 1.434
RMR close to zero 0.024 0.025 0.08 0.058 0.047
GFI >0.90 0.93 0.908 0.925 0.911 0.909
NFI >0.90 0.935 0.913 0.926 0.916 0.915
RFI >0.90 0.921 0.896 0.909 0.9 0.899
TLI >0.90 0.972 0.964 0.959 0.968 0.967
CFI >0.90 0.977 0.97 0.967 0.973 0.972
RMSEA <0.08 0.045 0.044 0.054 0.046 0.042
PCLOSE >0.50 0.687 0.822 0.504 0.754 0.765
CAIC < saturated model and Independent

Model
395.208 670.8 421.129 661.753 657.46

CAIC (saturated Model) 885.326 885.826 885.326 1647.897 1647.817
CAIC (Independent Model) 2385.502 2389.653 2385.502 3428.474 3428.474

Adjusted squared multiple correlation (Adj
R2)

0.44 0.55 0.59

a Chen (2016).
b Zhang et al. (2013).
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commitment (H4:bEC = 0.145, p < 0.05) and green economic in-
centives (H5:bGEI = 0.398, p < 0.01) with readiness (R) whereas
perceived behavioral control (H3:bPBC = 0.119, p > 0.05) is found
non-significant.

The estimates of additional predictors in Model 3 have shown
combined results. The attitude positively influences environmental
commitment (H6:bA_EC = 0.231, p < 0.001). The impact of social
pressure on attitude (H7a:bSP_A = 0.454, p < 0.01) and green eco-
nomic incentives (H7c:bSP_GEI = 0.473, p < 0.01) is strongly sup-
ported whereas the impact of social pressure on environmental com-
mitment (H7b:bSP_EC = 0.083, p > 0.05) is found non-significant. The
influence of perceived behavioral control on environmental commit-
ment (H8:bPBC_EC = 0.383, p < 0.001) is strongly supported. Green
economic incentives have significant influence on perceived behavioral
control (H9b:bGEI_PBC = 0.382, p < 0.01) but its impact on environ-
mental commitment (H9a:bGEI_EC = 0.067, p > 0.05) is non-sig-
nificant.

The SEM results of Model 3 shown adequate fit to the data with
improved explanatory power (Model 1: Adj. R2 = 0.44; Model 2: Adj.
R2 = 0.55 and Model 3: Adj. R2 = 0.59) as compared to Model 1 and
Model 2 (see Table 3). Thus, Model 3 with path coefficients is a stan-
dardized solution and considered for further discussion on path analysis
(see Fig. 1).

5. Discussion

The study confirms the development of extended theory of planned
behavior (ETPB) model using environmental commitment and green
economic incentives as additional predictors in examining circular
economy readiness among manufacturing MSMEs. The key findings are
as follows:

First, the ETPB is an appropriate model to explore circular economy
readiness. The result findings validate that green economic incentives
and entrepreneurial commitment significantly influence circular
economy readiness (Liu and Bai, 2014; Agnello et al., 2015; Xue et al.,

2010; Chen, 2016; Botetzagias et al., 2015). In addition, ETPB-1 model
confirms the interrelationship between standard and additional pre-
dictors of ETPB model with better explanatory power which accounts
for 59 percent of variance (see Table 3).

Second, the owner-manager’s attitude (0.481) has shown a note-
worthy impact on CE readiness. The findings validate attitude as
dominant component that influences the adaptability for technological
innovation and sustainable waste management (Zhang et al., 2013;
Agnello et.al., 2015; Petts, 1998). A positive and significant casual path
from social pressure (0.454) on attitude is found (Zhang et al., 2013).
The result signifies the importance of social and cultural values in
shaping the way of doing business and brings out the change in attitude
towards normative values to ensure the application of sustainable waste
management (Liu and Bai, 2014; Chakraborty et al., 2018; Opoku,
2015).

Third, social pressure is another important determinant that ex-
pedites CE readiness. Social pressure has shown positive direct impact
(0.180) on CE readiness and higher indirect impact (0.218) through
attitude on CE readiness. At the same time, social pressure have sig-
nificant influence on green economic incentives (0.473) and also shown
substantial indirect effect through green economic incentives (0.188)
on CE readiness. In developing economies, regulatory pressure and
legal compliance significantly dominate and sensitize small firms in the
promotion and adoption of green technological initiatives. Previous
studies have confirmed that pressure imposed by regulatory and fi-
nancial institutions coupled with positive attitude and economic in-
centives strongly influences firm’s CE readiness (Mutz, 2015; Agnello
et al., 2015; Singh et al., 2015; Bhupendra and Sangle, 2016). Fur-
thermore, community and market also impose external pressure on
manufacturing firms. Thus, finding validates the role of external re-
ferents or social pressure in inducing green intention among small firms
(Shi et al., 2008; Han et al., 2010; Zhang et al., 2013; Liu and Bai,
2014).

Fourth, perceived behavioral control is a strong pillar to accelerate
the implementation of clean technologies and sustainable waste man-
agement (Shi et al., 2008). PBC significantly influences environmental
commitment (0.383) which implies that technological expertise and
financial capabilities of firms strongly impact the firm’s overall en-
vironmental commitment and consequently willingness to innovate and
greening the waste (Montalvo, 2003; Zhang et al., 2013). The findings
also showed non-significant relationship between PBC and CE readiness
which signifies that lack of control over internal capabilities including
space, unskilled workforce adversely affects the productivity and en-
vironmental performance of the firms (Montalvo, 2008; Vallerand et al.,
1992; Shi et al., 2008; Davis et al., 2006). Hence, poor perceived be-
havioral control is considered as primary stumbling block that hampers
the prospect of CE approach in MSMEs.

Fifth, environmental commitment (0.145) showed positive and
significant impact on CE readiness. This confirms the internalized
normative pressure and control which results into environmental value
and responsibility (Černe et al., 2012; Chhabra and Mohanty, 2014;
Wiener, 1982; Kidron, 1978).The findings also suggest that internal
factors including owner-manager’s attitude (0.231) and perceived be-
havioral control (0.383) has positive influence on environmental
commitment whereas external factors like social pressure (0.083) and
green economic incentives (0.067) have shown non-significant re-
lationship with environmental commitment. The possible explanation is
that environmental commitment is influenced by achievement need,
attitude, cultural capital and internal capabilities (Steers, 1977; Carlos
Pinho et al., 2014; Temminck et al., 2015).

Sixth, green economic incentives (0.398) are found positive and an
important predictive component influencing firm’s CE readiness. The
finding supports the arguments of previous studies which claimed that
financial support and incentives are vital for controlling industrial
waste and promoting circular economy in developing countries like
India (Agnello et al., 2015; TERI, 2015). In addition, GEI also influences

Table 4
Structural Equation modeling and hypotheses results (ETPB-1 Model).

Hypothesis Path coefficients Result
H1: Attitude positively influences circular

economy readiness of the firms.
0.481* Supported

H2: social pressure positively influences
circular economy readiness.

0.180** Supported

H3: Perceived behavioral control positively
influence circular economy readiness.

0.119 ns Not supported

H4: Environmental commitment of the firm
positively influences circular economy
readiness.

0.145** Supported

H5: Green economic incentives positively
influence circular economy readiness.

0.398* Supported

Additional paths
H6: Attitude positively influences environmental

commitment of the firm.
0.231* Supported

H7a: Social pressure positively influences attitude
toward circular economy approach.

0.454* Supported

H7b: Social pressure positively influences
environmental commitment toward circular
economy approach.

0.083 ns Not supported

H7c: Social pressure positively influences green
economic incentives of the firm.

0.473* Supported

H8: Perceived behavioral control positively influence
environmental commitment.

0.383* Supported

H9a: Green economic incentives positively influence
environmental commitment of the firm.

0.067 ns Not supported

H9b: Green economic incentives positively influence
perceived behavioral control of the firm.

0.382* Supported

ns: not significant.
* p < 0.01.
** p < 0.05.

M.P. Singh et al. Resources, Conservation & Recycling 135 (2018) 313–322

318



(0.473) perceived behavioral control which implies that financial sup-
port can strengthen internal capabilities including technology, infra-
structure and skilled workforce. Thus, this combination will result in
increase in circular economy readiness in manufacturing MSMEs (Xue
et al., 2010; Rizos et al., 2015; .Mutz, 2015; MacArthur et al., 2015).

6. Conclusion

The present study compared the original TPB and extended TPB
model and substantiate that ETPB model has a better explanatory
power in predicting circular economy readiness among manufacturing
MSMEs in India. The result confirms the significance of green economic
incentives and environmental commitment in ETPB model. The findings
also signify the role of strong attitude, increased social pressure, green
economic incentives and environmental commitment in promoting
circular economy readiness among small firms whereas perceived be-
havioral control was identified as impediment in the adoption of cir-
cular economy approach. ETPB model also established the inter-
relationship between standard and additional components.

The study suggests several courses of action.
First, awareness should be created about the potential damage due

to industrial waste and its adverse environmental and public health
impact. Large firms must educate their supply chain partners about
sustainable waste management practices such as waste management
circle, lean manufacturing, zero defect and zero effect (NPC and Parvez,
2013; MSME 2016b; Venugopal, 2016). In addition, involving MSMEs
in green initiatives such as Swachh Bharat Mission, water and elec-
tricity conservation initiatives will strengthen cultural values (TERI,
2015). An enterprise with strong cultural values exhibit higher trust
towards environment and perform green actions to ensure sustainable
development (Opoku, 2015; Tripathi and Singh, 2016). Such actions
may help in developing strong attitude and improved environmental
commitment of the firm towards the adoption of circular economy
(Möllemann, 2016).

Second, regulatory bodies such as Central Pollution Control Board

(CPCB), Bureau of Energy Efficiency (BEE) and National Small Scale
Industries Corporation (NSIC) must define elementary 3R targets and
ensure periodic audit to the non-compliance and anomalies for proper
execution of sustainable waste management practices (Mutz, 2015; Kok
et al., 2013). Similar to large public organizations, private organiza-
tions must participate in procurement of raw material from small firms.
In addition, large firms should also extend their technical and man-
agerial support to small business counterparts in order to achieve or-
ganizational sustainability. The government should provide green
economic subsidies, tax benefits, soft loans and subsidized materials to
boost intention and action towards sustainable waste management
practices (Möllemann, 2016). Such radical policy mix including carrots
(e.g. reduced costs and tax benefits) and sticks (e.g. regulation and
carbon tax) will strengthen internal capabilities and commitment of
small firms (Revell et al., 2010).

Third, the government should also motivate entrepreneurs for set-
ting up waste management enterprise and usage of government re-
search infrastructure i.e. public universities, mini tool room to devise
disruptive innovation for managing industrial waste. This initiative will
create employment opportunities in the local community and may re-
duce industrial waste without exerting any additional government ex-
penditure.

Finally, educational institutions should create a normative culture
among the students which will help in shaping one’s attitude, com-
mitment and behavior for sustainable actions in personal and business
life (Chakraborty et al., 2018; Samarasinghe, 2012; Shiffman and
Kanuk, 1994).

The current study includes some limitations which need further
research. The sample primarily belongs to manufacturing MSMEs which
does not represent entire Indian scenario. In future research, service
based MSMEs can also be included to test their understanding in de-
veloping circular economy. In addition, cultural values can also be
tested to understand the organizational culture and its role in devel-
oping CE approach. The suggested research model can be applied to test
the CE readiness among small firms from other countries too.

Appendix A

Constructs Observed Variables Code Reference

Attitude (A) Circular economy is more resource and energy efficient (REE) A01 Xue et al. (2010), Bai and Lui,
(2014)Circular economy is waste management (WM) A02

Circular economy is a radical approach to the way we make and use waste material
(RA).

A03

Fig. 1. Structural Model.
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Circular economy is a cost effective practice (CE). A04
Social pressure (SP) Market insists to manufacture affordable products by minimizing the environmental

impacts (MR)
SP
01

Zhang et al. (2013), Rioz et al.
(2015)

Community demands the adoption of circular economy (CD) SP
02

Regulatory institutions insist to follow stringent rules and regulations in
development of eco-efficient waste management methodology in production process
(RI)

SP
03

Financial institutions claim the considerations of environmental parameters of the
firms (FI).

SP
04

Perceived
behavioral
control (PBC)

Technological capability of the firm to implement circular economy practices (TC) PBC
01

Zhang et. al (2013), Hal et al.
(2010)

Financial capability of the firm to implement sustainable waste management
practices (FC)

PBC
02

Human resource capability of the firm to implement recycling activities (HRC) PBC
03

Infrastructural capacity (space) of the firm to implement circular economy (IC). PBC
04

Environmental
Commitment
(EC)

My firm considers the potential environmental consciousness of product and
production process (EPP).

EC
01

Liu and Bai (2014)

My firm reduces the use of virgin resource by emphasizing reuse and recycling of
resources (RRR).

EC
02

My firm value for environment and describe ourselves as environmentally
responsible firm (ER).

EC
03

Green economic
incentives (GEI)

Government provides subsidy and tax benefits for the implementation of CE practices
(GSTB).

GEI
01

Esfahbodi et al. (2016)

Industrial/direct buyers are ready to pay price premium for green products (PP). GEI
02

Availability of recycled raw material at cheaper rate than virgin raw material (CP). GEI
03

Readiness (R) My firm promote Design of products for reuse, recycle, recovery of material,
component parts

R 01 Han et al. (2010), Zhang
et al., (2013) and Mutz (2015)

My firm encourages establishing a recycling system for used and defective products R 02
My firm increases the content of reused parts or recycled/renewable materials in
manufacturing process.

R 03

My firm increases the demand for product by reducing the production cost and
minimizing lifecycle environmental impacts

R 04
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