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Abstract

Purpose — The purpose of this paper is to specify the treatment options of manufacturing companies
with the specific emphasis on recyclable wastes. The options are focused mainly on recycling instead
of taking recycling issue as a sub-function of environmental policies or reverse logistics disposition
strategies. This paper also aims to find out if there are some relationships between those options and
some characteristics of manufacturing companies.

Design/methodology/approach — A survey methodology is structured in order to collect pure
categorical data. Pearson chi-square and categorical regression analyses were carried out on a sample
of 255 Turkish manufacturers mostly operating in the textile, furniture, automotive and machinery
industries.

Findings — The results indicate that some characteristics that were expected to have relationships
with the treatment options, are supported by the two analyses while others are not. For example,
“employing at least an engineer” is in double-supported and “collaboration with other companies for
returns” is in the non-supported characteristic.

Practical implications — The results can be used as a guideline for manufacturers when they try to
find out what obstacles are making their companies less desirous of recycling. The companies will be
able to eliminate those obstacles and gain some competitive advantages by recycling materials.
Originality/value — The approach to treatment options on recyclable wastes, from manufacturing
companies’ point of view, links together the behavioural issues and institutional levels of those
companies. This study is unique not only in handling those issues in this perspective by intensely
focusing on recycling, but also by being the first large sample survey of those issues in Turkey.
Keywords Waste management, Manufacturing industries, Recycling, Turkey, Reverse logistics,
Solid wastes, Treatment options, Affecting characteristics

Paper type Research paper

Introduction

The materials containing glass, metal, paper, or plastic contributes heavily to the solid
waste stream and are allegeable to recycling. These materials can be included in both
packaging wastes (PWs) and none-packaging solid wastes (NPSWs). Recycling
increases environmental performance of companies and is one of the most important
ingredients for the structure of this performance. Environmental performances of
companies are also positively related to their economic performances (Russo and
Fouts, 1997). If PWs are not disposed and they are put into some recycling processes, it
1s possible to gain many benefits of an environmentally sound company (Dyllick 1989;
Cairncross, 1992; Light, 2000). After some repair and maintenance activities, scrapped
and wasted parts and components or some end-of-life products, other than packaging, Management of Environmental

are also become some recyclable materials. How those materials are to be treated is  Quality: An Im\e/r?aztmal quzrgfal
ol. 0.1,
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one of the major problems of companies. A number of studies show that recycling of pp. 107122
those materials provides some benefits or advantages to manufacturing companies © Fmerald Grow Publishing Limited

(Gallarotti, 1995; Ambec and Lanoie, 2008; Guide et al., 2000; Orsato, 2006). In generally DOI 10.1108/14777831311291177
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MEQ speaking, an environmentally sound company gains some increase in sales and market

241 shares, cost reduction in material, energy and services, better distribution nejtwork,

’ better corporate management, better risk management, and a green corporate image.

A manufacturing company is free to do any kind of treatment to those recyclable

materials unless it is mandated by some legislative regulations or suppressed by its

competitors. It may put them in trash directly or recycle. Putting them in trash seems

108 to be the least preferred one among other waste prevention options (Eurostat, 2009;

Republic of Turkey Ministry of Environment and Forest General Directorate of
Environmental Management, 2008).

No specific research could be found in the literature that focusses on recycling
separately from the company’s treatment options point of view. Therefore, the first
research question investigated in this study is to specify institutional treatments
of a company that can be managed on recyclable wastes. Based on different company
characteristics, some categories of companies increase the tendency for some of those
treatments while they decrease it for others. Then, the second question investigated
is to find out relationship degrees between how manufacturing companies behave
on recyclable wastes and the categories based on those company characteristics, in
other words, to find out how big the treatments are affected from those different
categories. In order to investigate the second question, analyses are based on survey
data from 255 Turkish manufacturing companies in this study.

The paper is organized as follows: first, based on a literature review, treatment
options of companies for PWs and NPSWs are specified; second, research hypotheses
regarding some characteristics of manufacturing companies are proposed; third,
a description of the methodology for the study and the results of analyses are
presented. Finally, these results are discussed and some concluding remarks are given.

Company’s treatment options for the wastes and recycling

From personal recycling behavior determinants point of view, Hornik and Cherian
(1995) classified the strongest predictors of recycling into six categories: knowledge of
recycling, perceived social influence, personal satisfaction derived from recycling,
frequency of collection, proximity of containers, and distribution of materials for
recyclables. In Aung and Arias (2006) study, social norms were the affecting factor of
personal norms and both norms were the affecting factors of intentions to act. Some
effects of those norms and intentions shape environmental behavior regarding waste
management. Bezzina and Dimech (2011) incorporated elements of the theory of
planned behavior (Ajzen, 1991), the model of altruistic behavior (Schwartz, 1977) as
well as other additional variables of personal recycling behavior. After an exploratory
factor analysis, they found nine determinants of recycling behavior in their survey
study: “personal recycling attitudes, norms and skills,” “scheme preference,”
“Intentions to act,” “inconveniences,” “social recycling attitudes and norms,”
“satisfaction with service provided,” “motivating factors,” “awareness of the
consequences,” and “knowledge of issues.”

From the behavior of a manufacturing company point of view, however, studies
handled recycling issues only indirectly. The studies in literature generally include
recycling in a company’s environmental policies, disposition strategies, and reverse
logistics activities. Orsato (2006) specified four generic competitive environmental
strategies. Those strategies are eco-efficiency, beyond compliance leadership,
environmental cost leadership, and eco-branding. A company may choose any
appropriate one of these strategies in terms of competitive advantage and competitive
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focus. In their survey study on process industry firms, French and LaForge (2006) Manufacturing
found that the most frequently used option for internal and external returns was companies
“dispose as waste or destroy.” “Blend-off at some percentage into the same or similar
product” was the second, and “repackage” was the third frequently used options. “Use
scrap or trim pieces from one product to re-cut smaller products” was the least
frequently used one among 11 options. Willems et al (2006) developed a linear
programming model for end-of-life scenario selection. This model minimizes the 109
costs in reverse supply chain from take-back organization to end-of-life options.
According to Thierry et al. (1995), five product recovery options are repair, refurbish,
remanufacturing, cannibalization, and recycling. The options are listed in order of the
required degree of disassembly (teardown).

From reverse logistics point of view, there are five disposition options about
what manufacturing companies may do to returned products: destroying, recycling,
refurbishing, remanufacturing, and repackaging (Skinner et al, 2008; Rogers
and Tibben-Lembke, 1998). Major types of reverse chain actors are traditional
middlemen such as retailers collect and return items, secondary commodities’ dealers,
manufacturer-controlled recycling centers, and resource recovery centers that process
unsorted municipal waste (Guiltinan and Nwokoye, 1975). Because the actors often
differ in the forward and reverse supply-chain systems, reverse supply-chain system
for recycled material is often designed after and separately from existing forward
supply chain (Field and Sroufe, 2007). If a returned or scrapped product needs to
end-of-life management and its refurbishment and remanufacturing are not possible,
the most favorable option is to recycle with disassembly and/or without disassembly
(Pagell et al, 2007). The company may perform some activities related to recycling
in house such as disassembly, separation, sorting, and cleaning but outsource all
fabrication activities of recycling (Thierry et al., 1995).

Another approach can be given from extended producer responsibility (EPR) point
of view. When implementing EPR, mandated or voluntary product take-back are
the two most important policy approaches in which recycling is affected. The
government mandates that manufacturers take-back products in the mandated
approach while the producers agree to organize a take-back system for their products
and set recycling goals in the voluntary approach. Based on the product in question
and throughout its life cycle, the types of EPR approach are categorized as liability,
economic, physical, ownership, and informative (Nnorom and Osibanjo, 2008).

All of the studies mentioned above are focussed on recovery options and
disposition strategies. In this study, however, the focus is heavily on recycling and how
a manufacturing company may behave on wastes from the recycling point of view.
In order to concentrate on this topic, the company’s treatments for recyclable wastes
are categorized into five options regardless of the producer’s responsibility is mandated
or voluntary:

(1)  To put PWs and NPSWs in trash: wastes are put directly in trash by companies
as soon as possible or within a very short time. A company experiences some
problems in this option such as being at a distance from proper landfill areas,
some difficulties in providing carriages or boxes, etc. A company that chooses
this option cannot take any advantage of the benefits of recycling.

@) To stock PWs and NPSWs somewhere in the facility: it is very important
that those materials should not damage around while they are staying in the
junkyards or other places. Those materials are retained in the company
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MEQ because the company hopes that they will be reused or there is no place

2.1 or mgathod to.dispose of. ’I_‘he most _important inconvenience of. this qptio_n @s

’ that it constricts the working area in a company. After a certain period, it is
inescapable to those stocked wastes send in trash.

3)  To give PWs and NPSWs another company without any purpose: a company

gives those materials to another company only to get rid of them easily and

110 harmlessly regardless of expecting any benefit from them. It is possible to give

them to other companies by expecting with or without any charge. The
company does not concern about recycling or not recycling of them.

4)  To recycle PWs and NPSWs in a facility of the company: this option removes
dependability to other companies in recycling efforts and many members of the
supply chain can remain ignorant (Pagell ef al., 2007). The companies that do
recycling processes internally have the opportunity of potential to establish
new businesses. On the other hand, this option may require the company to
invest more money in those facilities. A separate area should be allocated for
those facilities (Rogers, 2009). Furthermore, recycling matters, always needs
planning and taking care of as a secondary job, keep the company busy.

(b) To give PWs and NPSWs to another company for recycling purposes: the
company does not need any planning and spend any effort on recycling
continuously since this responsibility is given to another company. On the
other hand, the company has to accept prices and offers coming from
the recycling company. In the short term, to outsource recycling is a quick and
relatively low cost solution but in the long-term implications, it increases the
dependability of the focal firm to outside recycling companies and the risk of
loosing intellectual property, data, materials, and modules (Pagell et al, 2007).

Research hypotheses

Some characteristics of manufacturing companies and their environmental strategies
may be taken a role to determine the treatment of those companies on recyclable wastes
(Bowen et al., 2001). Certain characteristics make those companies more desirous of
some of these treatments while less desirous of some others. Six categorical
characteristics take place in the following sub-headings and hypotheses of this study
are proposed accordingly.

Quality certificate (QC) ownership

In a multinational survey, Rao (2002) found that 77 percent of the surveyed companies
agreed or strongly agreed with the implementation of ISO 14001 system benefits
recycling. Klassen (2000) found that investment in recycling is strongly associated with
investment in quality-related organizational systems. According to Klassen,
investment in recycling increase significantly as quality systems increased. Corbett
and Cutler (2000) suggested that having a quality management system in place does
facilitate the development of an environmental management system. Therefore, it can
be said that the companies holding any QC are more likely to recycle PWs and NPSWs
than the others are:

Hla. Treatment of a company on PWs (H1b ... NPSWs) is related to whether or not
the company has a QC.
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Using a software package (SP) for returns Manufacturing
Daugherty et al. (2005) found that information technology capabilities have a direct companies
impact on reverse logistics economic performance. Benefits of having an SP regarding
returns are facilitating the smooth and efficient backflow of product from the customer-
service desk all the way to the final disposition (Ferguson and Browne, 2001),
distinguishing parts and operations that belong to manufacturing from
remanufacturing (Dowlatshahi, 2005), easy exchange of information with reverse 111
logistics partners (Kulp ef al, 2004), and easy integration with other information
systems (Kim et al,, 2006). When an SP provides the disposition function, a decision is
made about whether or not the product is to be recycled (Rogers, 2009). Therefore, it
can be said that companies using an SP for returns are more likely and give much
attention to recycle PWs and NPSWs:

H2a. Treatment of a company on PWs (H2b ... NPSWs) is related to whether or not
the company uses an SP for returns.

Engineer employment (EE)

Some courses and trainings about recycling, environment and sustainability concepts
are given almost all of the branches in engineering education (Boyle, 2004). If an
engineer is given a managerial position, his knowledge and skills will enhance the
recycling effort in the organization’s culture. Engineers are the persons who usually
take the responsibility of environmental issues. In Johnson’s (1998) study, for example,
it is understood that much of the responsibility for ferrous scrap disposal are given to
facility engineers. A working engineer in a company may convince managerial stuff to
benefits and necessity of recycling. Therefore, if a manufacturing company employs at
least an engineer, it is more likely to recycle PWs and NPSWs:

H3a. Treatment of a company on PWs (H3b ... NPSWs) is related to whether or not
the company employs any engineer.

Company size (CS)

In this study, size of companies are determined in terms of their number of employees
and micro, small, medium and large companies are concerned with 0-9, 10-49, 50-249,
and over 249 working employees, respectively. Many of the studies in literature have
shown that when the size of companies are large, capabilities in sustainable
production, environmental management, green supply-chain management, and as
a result of these, in recycling practices are greater in those companies than their small
counterparts (Min and Galle, 2001; Simpson, 2010; Gonzalez et al, 2008; Lee and
Klassen, 2008; Ahmed et al., 1998). Therefore, it is expected that medium- and large-
sized companies are more likely to recycle than small- and micro-sized ones:

H4a. Treatment of a company on PWs (H4b ... NPSWs) is related to its size based
on number of employees.

Collaboration (CL) with other companies for veturns

Vachon and Klassen (2006) conducted an empirical survey, which indicates that
logistical and technological integration in a supply chain increase environmental
collaboration. They found in another study that as environmental collaboration
increases, a plant’s environmental performance improves (Vachon and Klassen, 2008).
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MEQ Vachon (2007) found that there is a significant positive correlation between

241 environm_ental collabora_tion with s_uppliers and i_nve_stment in _envi_ronmental

’ technologies. Therefore, it can be said that companies integrated in this kind of
collaboration pay much attention to recycling of PWs and NPSWs.:

Hb5a. Treatment of a company on PWs (H5b ... NPSWs) is related to whether or not
112 the company collaborates with other companies for returns.

Industry (IN) in which the company operates

Zhu et al (2008) compared four industries, namely power generating, chemical/
petroleum, electrical/electronic, and automobile companies, in terms of their green
supply-chain management (GSCM) practices. They found that GSCM, internal
environmental management, and green purchasing practices are significantly different
in those industries. Percentage of logistics social responsibility practices (purchasing,
sustainable transportation, sustainable packaging, sustainable warehousing, reverse
logistics) are significantly differentiated among eight industries in the study of Ciliberti
et al. (2008). Therefore, it is expected that some treatment options on recyclable wastes
are more preferential than the others are in some industries:

Hé6a. Treatment of a company on PWs (H6b ... NPSWs) is related to the industry in
which the company operates.

Methodology

The sample and questionnaire

Survey data were collected from manufacturing companies mostly operates in
Marmara region in Turkey. Marmara region is on the northwest side of Turkey and it is
the most industrialized region since many significant manufacturing cities such as
Istanbul, Bursa, Sakarya, and Kocaeli are located on it. Under these cities’ pressure,
manufacturing abilities are increased in some other cities of this region such as Bilecik
and Tekirdag.

Several managers in three manufacturing companies have filled and criticized
the questionnaire and several academicians gave some recommendations before the
whole survey was begun. Since the questions were very simple, no significant change
was made on the questionnaire. The respondents were asked about some
demographics of their companies. After these demographics, two multiple-choice
questions were asked about their company’s treatment options for PWs and NPSWs
as described in the first section. All the survey data were collected from March until
September in 2008. During that time, students of Statistics II course in the Faculty of
Economics and Administrative Sciences at Bilecik University have actively
participated to collect the survey data. No specific company name was given
to the students to collect the data. However, first they were requested to go to
manufacturing companies in textile, furniture, machinery, and automotive
industries. Second, they were requested to contact with persons who were in
managerial positions of those companies in order to fill the questionnaire. A total of
529 students were free to go to any manufacturing company that satisfied these
requests. As soon as a student submitted a single questionnaire, the respondent was
called by phone and asked if his/her answers were real. These calls were done for
every single questionnaire. A total of 255 usable questionnaires from different
manufacturing companies were collected. Therefore, the response rate of the
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questionnaire was about 48 percent. All of the respondents hold managerial
gpositions (25.5 percent owners, 5.1 percent shareholders, 49 percent top managers,
and 19.8 percent managers) in the companies. Detailed distribution of the sample is
shown in Table 1.

Analysis and results

First, the hypotheses were tested by using Pearson y* analysis because all of the data
were categorical. Table II shows the Pearson »* values between affecting
characteristics and companies’ treatments on packaging wastes (TPWs). There is no
relationship between SP and TPWs (p >0.05), and CL and TPWs (p > 0.05). There are
significant relationships between QC and TPWs (p <0.01), EE and TPWs (p <0.01), CS
and TPWs (» <0.01), and IN and TPWs (p <0.05). Therefore, H1a, H3a, H4a, and H6a
are supported but H2a and Hba are not.

Table III shows the Pearson y° values between affecting characteristics and
companies’ treatments on none-packaging solid wastes (TNPSWs). There is no
relationship between CL and TNPSWs (p > 0.05). There are significant relationships
between QC and TNPSWs (p <0.01), SP and TNPSWs (» <0.05), EE and TNPSWs
(»<0.01), CS and TNPSWs (p <0.01), and IN and TNPSWs (p <0.01). Therefore, H1b,
H2b, H3b, H4b, and H6b are all supported but H5b is not.

In Figures 1 and 2, frequency percentages for each category of PWs and NPSWs are
presented, respectively, for each affecting characteristics. In Figure 1, option (c) has the
lowest percentages in almost all affecting categories. Option (e) is the first choice for all
categories. In some categories, option (e) passes even 50 percent.

Percentage of returns for

Gty n %  Size n %  repair (within a year) n %
Istanbul 106 41.6 Micro 49 192 <1 55 216
Bursa 42 16.5 Small 115 451 Between 1 and 5 140 549
Kocaeli 18 7.1 Medium 56 220 Between 6 and 10 33 129
Bilecik 13 5.1 Large 35 137 >10 18 71
Sakarya 9 35 Total 255 100.0 Total 246 96.5
Tekirdag 4 16 Missing 9 3.5
Eskisehir 12 4.7 Industry n %  Total 255 100.0
Ankara 7 2.7 Textile 83 325
Others 44 17.2 Furniture 95 373
Total 255 1000 Automotive 15 59

Machinery 26 102

Others 36 14.1

Total 255 100.0
Company operates Percentage of returns for
(vear) n % renewal (within a year) n %
<0-3 43 16.9 <1 109 427
Between 3 and 7 36 14.1 Between 1 and 5 115 451
Between 8 and 15 71 27.8 Between 6 and 10 16 6.3
Between 16 and 30 59 23.1 >10 5 2.0
>30 37 145 Total 245  96.1
Total 246 96.5 Missing 10 3.9
Missing 9 3.5 Total 255 100.0
Total 255 100.0

Manufacturing
companies

113

Table 1.
Distribution of
the sample
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MEQ Very similar results are true for the options of NPSWs and they presented in
241 Figure 2. The most signi_ficant_ dif_ference between th_e results of F igurgs 1land 2 is
’ focussed on option (a). This option is preferred as the first one for companies that have
no QC, employ no engineer, are micro- and small-sized and operate in the furniture

industry. Especially in the furniture industry, option (e) is reduced to third level.
In the second part of the analysis, the hypotheses were tested by using categorical
114 regression. SPSS SP were utilized for this. Relationship between a response variable
and a set of predictors can be described by categorical regression analysis (Meulman
and Heiser, n.d.). It is very similar to multiple regression analysis in many aspects.

Figure 3 shows the conceptual model for this analysis.

For initial specifications of the analysis, optimal scaling levels were chosen as
“nominal” for each variable, initial configuration was chosen as “random,” and no
regularization method was used. Due to missing values, there were 229 usable
questionnaires for this analysis. Correlations of original variables were the same for
both PWs and NPSWs so that they presented in a single table, Table IV. For
correlations of transformed variables, Table V shows the correlations of PWs, and
Table VI shows the correlations of NPSWs separately.

Table VII shows the results of the hypotheses testing for PWs. If there is any large
negative value of importance (“Imp” marked column in the Table) measure, it indicates
multicollinearity. If there is any tolerance value near 1, it indicates no multicollinearity.
On the other hand, very low tolerance values indicate multicollinearity (Meulman and
Heiser, n.d.). When looking at these values in Table VII, the tolerance values indicate
that multicollinearity should not be a matter of concern in the model. The regression
results indicate TPWs is not affected by QC (5=0.023; p>0.05), SP (8 =0.004;
p>0.05), and CL ($#=0.021; p>0.05) variables. However, it is affected by EE

n Cramer’s V' Contingency coefficient — df %2 P
Quality certificate (QC) 229 0.246 0.239 4 13848  0.008**
Software package (SP) 229 0.171 0.169 4 6.695 0.153
Engineer employment (EE) 234 0.328 0.312 4 25171  0.000%*
Company size (CS) 234 0.361 0.340 4 30555  0.000%*
Table II Collaboration (CL) 228 0.158 0.156 4 5703 0.222
P 9 ! Industry (IN) 234 0.187 0.256 8 16404 0.037*
earson y~ values
for PWs Notes: df, degrees of freedom. *p <0.05; **p <0.01
n Cramer’s V' Contingency coefficient — df %2 b
Quality certificate (QC) 237 0.274 0.264 4 17.784  0.001%*
Software package (SP) 237 0.226 0.220 4 12077 0.017*
Engineer employment (EE) 243 0.326 0.310 4 25880 0.000**
Company size (CS) 243 0.360 0.339 4 31546  0.000**
Table III Collaboration (CL) 235 0.071 0.071 4 1.187  0.880
P 5 Industry (IN) 243 0.213 0.288 8 22007 0.005%*
earson y“ values
for NPSWs Notes: df, degrees of freedom. *p <0.05; *¥p <0.01
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(a) Putting them in trash Manufacturlng
(b) Stocking them somewhere in COl’l’lpanieS

our facility

(c) Giving them to another
company without any purpose
(d) Recycling them in our facility

En

Z

B

(e) Giving them to another
company for the recycling purpose 1 1 5

EE Yes

EE No

Micro and small

Categories

Medium and large —

CLYes —fs

R

0.00 10.00 20.00 30.00 40.00 50.00 60.00
Frequency percentages Figure 1

Notes: QC, quality certificate; SP, software package; EE, engineer employment; CL, Frequency perocfer%t;%‘e;:

collaboration

(8=0.246; p<0.01), CS (8=0.232; p<0.05), and IN (8=0.133; p<0.05) variables.
Therefore, Hla, H2a, and Hb5a are not supported while H3a, H4a, and H6a are
supported.

Table VIII shows the result of the hypotheses testing for NPSWs. According to
importance and tolerance values in Table VIII, multicollinearity should not be a matter
of concern in this model, either. The regression results indicate company treatment on
waste and scrap is not affected by QC (8 = 0.062; p > 0.05), SP (f = 0.006; p >0.05), and
CL (p =0.017; p > 0.05) variables. However, it is affected by EE (f = 0.188; p <0.05), CS
(=0.236; p<0.01), and IN (f =0.119; p <0.1) variables. Accordingly, H1b, H2b, and
Hb5b are not supported while H3b, H4b, and H6b are supported.

Discussions
szpotheses were tested by two different statistical analyses in this study, Pearson
y° and categorical regression. After gaining some insights from the results of
Pearson 7> analysis, one can have some further understandings from the results
of categorical regression. Double, single or no proofs can be achieved by applying
this procedure.

According to the results of both analyses, no significant relationship exists between
having an SP and the TPWs. It means that having or not having an SP for procedures
of returned products do not affect the TPWs. According to Pearson y” analysis,
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MEQ
24,1

116

Figure 2.
Frequency percentages
of TNPSWs

Figure 3.
Conceptual framework of
categorical regression

Table IV.

Correlations of original
variables for PWs

and NPSWs

Categories

a) Putting them in trash
QC Yes . @ 9

QC No [mm (b) Stocking them
somewhere in our facility

SPYes N (o) Giving them to another

company without any
purpose

[] (d) Recycling them in our
facility

SP No

EE Yes

EE No 7} (e) Giving them to another

company for the recycling

Micro and small purpose

Medium and large
CL Yes
CL No

Textile

ORI
[T

Furniture

Others

| I I I I I |
0.00 10.00 20.00 30.00 40.00 50.00 60.00

Frequency percentages

Notes: QC, quality certificate; SP, software package; EE, engineer employment; CL,
collaboration

Affecting characteristics

Hla, H2a, H3a, H4a, H5a, H6a | « Companies’

* Quality certificate treatments on PWs

« Software package
« Engineer employment

* Company size H1b, H2b, H3b, H4b, H5b, Heb | * Companies’
« Collaboration treatments on
« Industry NPSWs
n: 229 1 2 3 4 5 6
1. Quality certificate 1.000
2. Software package 0.384 1.000
3. Engineer employment 0421 0.355 1.000
4. Company size —0.495 —0.390 —0.472 1.000
5. Collaboration —0.002 0.149 0.003 0.044 1.000
6. Industry —0.227 —0.145 —0.286 0.004 0.045 1.000
Eigenvalue 2.344 1.077 0.988 0.616 0.570 0.404
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however, we cannot say the same interpretation for TNPSWs and it has only a single
analysis proof.

Manufacturing

There are insignificant results according to both analyses in CL with another companies
company for returned products. Therefore, this kind of CL does not affect a company’s
treatments on those materials directly. One possible reason can be given for this is that
returned products are not scraped or wasted each time. They are renewed or given
back to the customer most of the time with some little repair or modifications. It seems 117
natural that CL with other companies for this kind of operations does not have a direct
effect to determine recycling.
Relationships between QC and “TPWs and TNPSWs” have taken only Pearson y2
analysis proof. From Pearson ;(2 analysis point of view, our interpretations would be in
the direction of most of the literature findings such as Rao (2002), Klassen (2000),
n: 229 1 2 3 4 5 6
1. Quality certificate 1.000
2. Software package —0.384 1.000
3. Engineer employment —0421 0.355 1.000
4. Company size —0.495 0.390 0472 1.000 Table V.
5. Collaboration 0.002 0.149 0.003 —0.044 1.000 Correlations of
6. Industry —0.004 0.013 —0.019 0.251 0.055 1.000 transformed variables
Eigenvalue 2.278 1.079 1.045 0.617 0.571 0.409 for PWs
n. 229 1 2 3 4 5 6
1. Quality certificate 1.000
2. Software package —0.384 1.000
3. Engineer employment 0421 —0.355 1.000
4. Company size 0.495 —0.390 0472 1.000 Table VI.
5. Collaboration —0.002 —0.149 0.003 —0.044 1.000 Correlations of
6. Industry 0.108 —0.083 0.106 0.326 0.050 1.000 transformed variables
Eigenvalue 2.341 1.054 0.994 0.614 0.572 0.425 for NPSWs
Correlations Tolerance
n: 229 Zero-order Partial  Imp AT BT Standard p F P
Quality certificate —-0.197 0021 —0.024 0676 0.660 0.023 0.129 0.719
Software package 0.178 0.004 0.004 0.751 0.750 0.004 0.010 0.922
Engineer employment 0.345 0.223 0.440 0.701 0.662 0.246 9.262 0.003***
Company size 0.370 0.192 0.447 0576 0.608 0.232 6.497 0.011%*
Collaboration 0.019 0.023 0.002 0.958 0.960 0.021 0.151 0.698
Industry 0188 0138 0130 0894 0854 0133 4613 0.011%
R% 0192 Regression:  7.508 0.000 Table VIL

Notes: Imp, importance; AT, after transformation; BT, before transformation. *p <0.10; **p <0.05;
*kp < (.01

Categorical regression
results of TPWs
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Table VIII.
Categorical regression
results of TNPSWs

Correlations Tolerance
n: 229 Zero-order Partial  Imp AT BT Standardp F b
Quality certificate 0.268 0.057 0.085 0.681 0.660 0.062 0.760 0.384
Software package —0.189 0.006 —0.006 0.752 0.750 0.006 0.019 0.891
Engineer employment 0.336 0.174 0.320 0.711 0.662 0.188 6.489 0.012%*
Company size 0.391 0.196 0467 0577 0.608 0.236 7.144  0.008%**
Collaboration 0.012 0.019 0.001 0.959 0.960 0.017 0.161 0.688
Industry 0.222 0.123 0.134 0.882 0.854 0.119 2959 0.054*
R%0.198 Regression:  7.772  0.000%**

Notes: Imp, importance; AT, after transformation; BT, before transformation. *p <0.10; **p <0.05;
*kp <0.01

Corbett and Cutler (2000), and Skinner et al (2008) although the samples of
those studies are based on some different populations or case studies. Those
literature findings were explained briefly in the research hypotheses section in
this study.

EE, CS, and IN variables have taken double proof from both analyses. Employing
engineers can increase productivity in manufacturing processes. Engineers can find
out optimal solutions in many working areas. They positively influence recycling
processes and convince management about materials recycling. For example, Aung
and Arias (2006) found out that the workers learned about waste management from an
engineer in a flower plantation. There are many similar literature findings for CS
variable such as Min and Galle (2001), Simpson (2010), Gonzalez ef al. (2008), Lee and
Klassen (2008), and IN variable such as Zhu et al (2008) and Ciliberti et al (2008).
Those findings were also explained briefly in the research hypotheses section in this
study. Although those studies in literature depend on some different populations,
cases and analyses, we can needless to say that manufacturing companies tend
to recycling and handle it professionally when they become larger. Some kind of
industries such as textile, machinery, and automotive (as illustrated inside “others”
category in Figures 1 and 2), and their characteristics may pressure belonging
companies to recycling.

When looking at Figures 1 and 2, manufacturing companies do not want to give
PWs and NPSWs to another company without any purpose in general. If they do not
put them in trash, they may use them as is or through some recycling processes.
In general, option (e) is in first or second order for respondent companies. This
may indicate that recycling gains much attention in Turkey. On the other hand,
option (a) has first or second order for companies that have no QC, employ no engineer,
are micro- and small-sized and operates in furniture industry. This may indicate that
there is no enough reason for those companies to feel themselves under the pressure of
recycling or consciously enough about recycling.

Limitations and future research

All of the data come from Turkish manufacturing companies. These data
considerations may cause some bias problems when interpreting the results from
multinational point of view. In future studies, sample questions can be applied to
different countries and larger samples can be collected. Because the students were free
to go to any manufacturing company satisfying industry limitation, randomness

Downloaded from http://www.emerald.com/medq/article-pdf/24/1/107/1877466/14777831311291177..pdf by Bilecik Seyh Edebali Universitesi user on 22 January 2026



assumption is mainly provided. Therefore, the sampling procedure is not a pure Manufacturing
convenience sampling and does not hold many disadvantages of it.

companies
Conclusions
Recyclable materials can be treated and profited by companies in five different ways:
putting them in trash, stocking them somewhere in the facility, giving them to another 119

company without any purpose, recycling them in the company’s own facility, and
giving them to another company for recycling purposes. The first one is the worthless
one for both a company and a society. The second and third one can serve recycling
purposes only indirectly. The purpose is directly recycling in the fourth and fifth ones,
however. These last two are also the most adaptable ones to sustainable production
systems.

One of the significant findings of this study is that some affecting characteristics
of manufacturing companies may cause some aforementioned treatment options of
companies are more preferential than the others are. For both PWs and NPSWs,
these characteristics are QC ownership, using a SP for returns, employing an engineer,
being of a specific size, and operating in a certain industry. Another very interesting
finding of this study is whether or not collaborating with other companies when
dealing with those recyclable wastes is or is not related to a company’s treatment
options on them. Turkish companies usually give PWs and NPSWs to other companies
for recycling purposes. On the other hand, although those recyclable wastes are given
to another company for recycling purposes, they are mostly put in the trash by the
companies that have no QC, do not employ any engineer, are micro- and small-sized,
and operate in the furniture industry. Giving recyclable wastes to another company
without any purpose is the least preferred option among companies because
profitability from compensation for these wastes increasingly gains attentions among
them.

References

Ahmed, N.U, Montagno, R.V. and Firenze, RJ. (1998), “Organizational performance and
environmental consciousness: an empirical study”, Management Decision, Vol. 36 No. 2,
pp. 57-62.

Ajzen, 1. (1991), “Theory of planned behavior”, Organizational Behavior and Human Decision
Processes, Vol. 50 No. 2, pp. 179-211.

Ambec, S. and Lanoie, P. (2008), “Does it pay to be green? A systematic overview”, Academy of
Management Perspectives, Vol. 22 No. 4, pp. 45-62.

Aung, M. and Arias, M.L. (2006), “Examining waste management in San Pablo del Lago,
Ecuador: a behavioral framework”, Management of Environmental Quality: An
International Journal, Vol. 17 No. 6, pp. 740-52.

Bezzina, FH. and Dimech, S. (2011), “Investigating the determinants of recycling behaviour
in Malta”, Management of Envivonmental Quality: An International Journal, Vol. 22 No. 4,
pp. 463-85.

Bowen, FE., Cousins, PD, Lamming, R.C. and Faruk, A.C. (2001), “The role of supply
management capabilities in green supply”, Production and Operations Management,
Vol. 10 No. 2, pp. 174-89.

Boyle, C. (2004), “Considerations on educating engineers in sustainability”, International Journal
of Sustainability in Higher Education, Vol. 5 No. 2, pp. 147-55.

Downloaded from http://www.emerald.com/medq/article-pdf/24/1/107/1877466/14777831311291177..pdf by Bilecik Seyh Edebali Universitesi user on 22 January 2026



]\/]EQ Cairncross, F. (1992), “How Europe’s companies reposition to recycle”, Harvard Business Review,
2.1 Vol. 70 No. 2, pp. 34-45.
)

Ciliberti, F., Pontrandolfo, P. and Scozzi, B. (2008), “Logistics social responsibility: standard
adoption and practices in Italian companies”, International Journal of Production
Economics, Vol. 113 No. 1, pp. 88-106.

Corbett, L.W. and Cutler, DJ. (2000), “Environmental management systems in the New Zealand
120 plastics industry”, International Journal of Operations & Production Management, Vol. 20
No. 2, pp. 204-24.

Daugherty, P]J., Richey, R.G., Genchev, SE. and Chen, H. (2005), “Reverse logistics: superior
performance through focused resource commitments to information technology”,
Transportation Research Part E, Vol. 41 No. 2, pp. 77-92.

Dowlatshahi, S. (2005), “A strategic framework for the design and implementation of
remanufacturing operations in reverse logistics”, International Journal of Production
Research, Vol. 43 No. 16, pp. 3455-80.

Dyllick, T. (1989), “Ecological marketing strategy for Toni yogurts in Switzerland”, Journal of
Business Ethics, Vol. 8 No. 8, pp. 657-62.

Eurostat (2009), “Sustainable development in the European Union, 2009 monitoring report of the
EU sustainable development strategy”, Statistical Books, available at: http://
epp.eurostat.ec.europa.eu/cache/ITY_OFFPUB/KS-78-09-865/EN/KS-78-09-865-EN.PDF
(accessed December 9, 2010).

Ferguson, N. and Browne, J. (2001), “Issues in end-of-life product recovery and reverse logistics”,
Production Planning & Control, Vol. 12 No. 5, pp. 534-47.

Field, ] M. and Sroufe, R.P. (2007), “The use of recycled materials in manufacturing: implications
for supply chain management and operations strategy”, International Journal of
Production Research, Vol. 45 Nos 18-19, pp. 4439-63.

French, M.L. and LaForge, R.L. (2006), “Closed-loop supply chains in process industries:
an empirical study of producer re-use issues”, Journal of Operations Management, Vol. 24
No. 3, pp. 271-86.

Gallarotti, G.M. (1995), “It pays to be green: the managerial incentive structure and
environmentally sound strategies”, The Columbia Journal of World Business, Vol. 30 No. 4,
pp. 38-57.

Gonzalez, P, Sarkis, J. and Adenso-Diaz, B. (2008), “Environmental management system
certification and its influence on corporate practices — evidence from the automotive
industry”, International Journal of Operations & Production Management, Vol. 28 No. 11,
pp. 1021-41.

Guide, VDR. Jr, Jayaraman, V., Srivastava, R. and Benton, W.C. (2000), “Supply-chain
management for recoverable manufacturing systems”, Interfaces, Vol. 30 No. 3,
pp. 125-42.

Guiltinan, J.P. and Nwokoye, N. (1975), “Developing distribution channels and systems in the
emerging recycling industries”, International Journal of Physical Distribution & Logistics
Management, Vol. 6 No. 1, pp. 28-38.

Hornik, J. and Cherian, J. (1995), “Determinants of recycling behavior: a synthesis of research
results”, Journal of Socio-Economics, Vol. 24 No. 1, pp. 105-27.

Johnson, PF. (1998), “Managing value in reverse logistics systems”, Transportation Research
Part E: Logistics and Transportation Review, Vol. 34 No. 3, pp. 217-27.

Kim, H.-S., Lawrence, B., Zoghi, B. and Clark, N. (2006), “The role of reverse logistics information
system for returns handling process in an electronic distribution environment”, Review of
the Electronic & Industrial Distribution Industries, Vol. 5 No. 2, pp. 94-115.

Downloaded from http://www.emerald.com/medq/article-pdf/24/1/107/1877466/14777831311291177..pdf by Bilecik Seyh Edebali Universitesi user on 22 January 2026



Klassen, R.D. (2000), “Exploring the linkage between investment in manufacturing and Manufac’[uring
environmental technologies”, International Journal of Operations & Production companies
Management, Vol. 20 No. 2, pp. 127-47. P

Kulp, SK, Lee, HL. and Ofek, E. (2004), “Manufacturer benefits from information integration
with retail customers”, Management Science, Vol. 50 No. 4, pp. 431-44.

Lee, S.-Y. and Klassen, R.D. (2008), “Drivers and enablers that foster environmental management
capabilities in small- and medium-sized suppliers in supply chains”, Production and 121
Operations Management, Vol. 17 No. 6, pp. 573-86.

Light, E. (2000), “How to play the sustainability game”, NZ Business, Vol. 14 No. 5, pp. 22-6.

Meulman, JJ. and Heiser, WJ. (n.d.), “PASW categories 17.0”, available at: http://support.
spss.com/ProductsExt/Statistics/Documentation/17.0.2/User % 20Manuals/English/
PASW % 20Categories %2017.0.pdf (accessed December 9, 2010).

Min, H. and Galle, W.P. (2001), “Green purchasing practices of US firms”, International Journal of
Operations & Production Management, Vol. 21 No. 9, pp. 1222-38.

Nnorom, I.C. and Osibanjo, O. (2008), “Overview of electronic waste (e-waste) management
practices and legislations, and their poor applications in the developing countries”,
Resources, Conservation & Recycling, Vol. 52 No. 6, pp. 843-58.

Orsato, RJ. (2006), “Competitive environmental strategies: when does it pay to be green”,
California Management Review, Vol. 48 No. 2, pp. 127-43.

Pagell, M., Wu, Z. and Murthy, N.N. (2007), “The supply chain implications of recycling”,
Business Horizons, Vol. 50 No. 2, pp. 133-43.

Rao, P. (2002), “Greening the supply chain: a new initiative in south East Asia”, International
Journal of Operations & Production Management, Vol. 22 No. 6, pp. 632-55.

Republic of Turkey Ministry of Environment and Forest General Directorate of Environmental
Management (2008), Ankara, Turkish, available at: www.cygm.gov.tr/CYGM/Files/
EylemPlan/atikeylemplani.pdf (accessed December 9, 2010).

Rogers, LK. (2009), “Going in reverse to move forward”, Modern Materials Handling
Warehousing Management Edition, Vol. 64 No. 9, pp. 28-31.

Rogers, D.S. and Tibben-Lembke, R.S. (1998), “Going backwards: reverse logistics trends and
practices”, available at: www.rlec.org/reverse.pdf (accessed December 9, 2010).

Russo, MLV. and Fouts, PA. (1997), “A resource-based perspective on corporate environmental
performance and profitability”, Academy of Management Journal, Vol. 40 No. 3,
pp. 534-59.

Schwartz, SH. (1977), “Normative influences on altruism”, available at: www.google.com.
tr/books?hl=tr&lr=&id=1EgM5N6rIKwC&oi=fnd&pg=PA221q=Schwartz (accessed
November 20, 2012).

Simpson, D. (2010), “Use of supply relationships to recycle secondary materials”, International
Journal of Production Research, Vol. 48 No. 1, pp. 227-49.

Skinner, L.R., Bryant, PT. and Richey, R.G. (2008), “Examining the impact of reverse logistics
disposition strategies”, International Journal of Physical Distribution & Logistics
Management, Vol. 38 No. 7, pp. 518-39.

Thierry, M., Salomon, M., Van Nunen, J. and Van Wassenhove, L. (1995), “Strategic issues in
product recovery management”, California Management Review, Vol. 37 No. 2, pp. 114-35.

Vachon, S. (2007), “Green supply chain practices and the selection of environmental
technologies”, International Journal of Production Research, Vol. 45 Nos 18-19, pp. 4357-79.

Vachon, S. and Klassen, R.D. (2006), “Extending green practices across the supply chain — the
impact of upstream and downstream integration”, International Journal of Operations &
Production Management, Vol. 26 No. 7, pp. 795-821.

Downloaded from http://www.emerald.com/medq/article-pdf/24/1/107/1877466/14777831311291177..pdf by Bilecik Seyh Edebali Universitesi user on 22 January 2026



]\/]EQ Vachon, S. and Klassen, RD. (2008), “Environmental management and manufacturing
241 performance: the role of collaboration in the supply chain”, International Journal of
’ Production Economics, Vol. 111 No. 2, pp. 299-315.

Willems, B., Dewulf, W. and Duflou, J.R. (2006), “Can large-scale disassembly be profitable?
A linear programming approach to quantifying the turning point to make disassembly
economically viable”, International Journal of Production Research, Vol. 44 No. 6,
122 pp. 1125-46.
Zhu, Q., Sarkis, J. and Lai, K.-H. (2008), “Green supply chain management implications for
‘closing the loop’”, Transportation Research Part E, Vol. 44 No. 1, pp. 1-18.

About the author

Biilent Bagaran is an Assistant Professor in the Faculty of Economics and Administrative
Sciences at Bilecik University in Turkey. He teaches Operations Management and Statistics at
the Faculty. He holds an MBA from Illinois Institute of Technology and a DBA from Uludag
University in Turkey. His research interests include reverse logistics, inventory management and
cellular manufacturing. Biilent Basaran can be contacted at: bulent.basaran@hbilecik.edu.tr

To purchase reprints of this article please e-mail: reprints@emeraldinsight.com
Or visit our web site for further details: www.emeraldinsight.com/reprints

Downloaded from http://www.emerald.com/medq/article-pdf/24/1/107/1877466/14777831311291177..pdf by Bilecik Seyh Edebali Universitesi user on 22 January 2026



