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Although  the  research  on the  relationship  between  human  factors  and  environmental  sustainability
is  slowly  progressing,  environmental  training  has  attracted  the most  attention  from  researchers  and
practitioners.  However,  there  remains  a  lack  of research  that  integrates  and  systematises  the available
knowledge  on  organisational  environmental  training.  Environmental  training  is  fundamental  to  any  suc-
cessful  activity  of environmental  management,  conservation  and  recycling  of  resources.  Thus,  the  aim
of this  paper  was  to  present  the  results  of  a systematic  literature  review  on  environmental  training  in
organisations.  The  main  studies  in this  area  were  classified  and  coded,  and  a research  agenda  with  9 rec-

ommendations  that  may  advance  the  field  was  presented.  As a  result  of  the  gaps  in  the  current  literature,
a  framework  was  proposed  aiming  guide  and  strengthens  the  state-of-the-art  research  on  environmental
training.  Additionally,  results  show  that  more  research  is  needed  on environmental  training,  combining
training  and  green  human  resource  management  and  defining/measuring  the  objectives  of  the  envi-
ronmental  training  actions.  Future  studies  should  also  consider  mixed  methodologies  and  comparative
perspectives.
. Introduction

An increasing number of studies have concluded that adopt-
ng cleaner production and environmental management practices
n companies requires mobilising a wide range of organisational
esources (Daily et al., 2012; Kannan et al., 2012; Coelho et al.,
011; Murillo-Luna et al., 2011; Diabat and Govindan, 2011; Zhu
t al., 2011; Govindan and Cheng, 2011). Thus, not only are envi-
onmental technologies needed (Kuehr, 2007), but a number of
uman resource factors and management practices are also nec-
ssary, which have recently been referred to as “green human
esource management” (Jackson and Seo, 2010; Jackson et al., 2011;
enwick et al., 2013). The human factors include the organisational
ntecedents of environmental sustainability in companies (Pujari
t al., 2004) as well as the drivers of the pro-environmental activity
hat these companies seek.

Although the research on the relationship between these human
actors and environmental sustainability is slowly progressing

Wagner, 2011), environmental training has attracted the most
ttention from researchers and practitioners (Jabbour et al., 2010a;
eixeira et al., 2012). Environmental training is a priority because
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the companies can contribute little to sustainable development
without it (Agenda 21, 1992). Environmental training is funda-
mental to any successful activity of environmental management,
conservation and recycling of resources. Some studies on this
subject were conducted since the 1990s (Hale, 1995). However,
there remains a lack of research that integrates and systematises
the available knowledge on organisational environmental training
(Gunasekaran and Gallear, 2012), and a growing number of experts
consider the advancement of environmental training literature and
practice necessaries (Gunasekaran and Gallear, 2012; Gunasekaran
and Ngai, 2012; Renwick et al., 2013; Jackson et al., 2011).

Consequently, the objectives of this paper are to accomplish the
following:

• Identify the most relevant articles describing for organisational
environmental training;

• Classify and codify the various characteristics of these articles;
• Provide a brief summary of each article’s contribution;
• Describe the strengths and weaknesses of the studies in the avail-

able literature;
• Provide a research agenda and a framework for addressing the

major gaps in the current knowledge of environmental training.
To achieve these goals, we  present below the research
methodology (Section 2), the classification/coding method for the
identified articles (Section 3), a brief conceptual background for

dx.doi.org/10.1016/j.resconrec.2012.12.017
http://www.sciencedirect.com/science/journal/09213449
http://www.elsevier.com/locate/resconrec
mailto:prof.charbel@gmail.com
dx.doi.org/10.1016/j.resconrec.2012.12.017
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Table 1
The framework for classifying and coding the studies analysed.

Classification Meaning Codes for alternatives

1 Context
A – Developed country
B  – Undeveloped country
C – Not applicable

2 Focus

A  – Only ET (environmental training)
B  – ET and another human resource practice
C  – ET and various human resource practices
D – ET is not predominant in the analysis

3 Method

A  – Quantitative
B  – Qualitative
C  – Conceptual
D – Quantitative/qualitative or qualitative/quantitative
E  – Survey
F  – Cases

4 Sector analysed
A – Manufacturing
B  – Services
C  – Not applicable

5 Position in analytical model
A – Independent variable
B – Dependent variable
C  – Mediator variable

6 Goal of environmental training
A – Up to 1 goal
B – Up to 2 goals
C – 3 or more goals

7
Environmental
management practices

A – Organisational and planning practices
B – Operational practices
C – Communicational practices

8
Beneficiaries of
environmental training

A – Top Management/managers
B  – Other employees
C – Other stakeholders
A – Requirements for training
B – Training design/plan
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9 Phases of the training process

nvironmental training (Section 4), the profiles and results of the
tudied articles (Section 5), the results and a proposed research
genda (Section 6), and final considerations (Section 7).

. Research methodology

An integrative literature review was performed for this study
Huisingh, 2012). Such reviews are particularly useful for inte-
rating the results of studies on emerging issues. Further, they
rovide an in-depth analysis of the principal state-of-the-art stud-

es. Finally, integrative literature reviews characterise the research
eld and identify the challenges for developing future studies
Huisingh, 2012). Although several researchers have successfully
sed the review method (for example, Seuring and Müller, 2008;
ages Junior and Godinho Filho, 2010; Kampen et al., 2012), it has
ot yet been appropriately applied to the subject of environmental
raining.

Lages Junior and Godinho Filho (2010) have proposed that liter-
ture reviews should involve the following steps:

First Step – Conduct a thorough survey of the available articles
published on the subject in reputable academic databases;
Second Step – Develop a classification system with a logically
structured code;
Third Step – Apply the classification system to clarify and provide
structure to the existing knowledge on the subject;
Fourth Step – Provide a profile of the scientific production and the
main results of the identified articles based on the coding system;
Fifth Step – Analyse the gaps as well as the opportunities and

challenges for future studies.

The first step of the present study was conducted between
ovember 2011 and June 2012. This step involved a systematic
C – Training implementation
D – Training results
E – Not applicable

periodic search for articles related to environmental training. This
search was  conducted using keywords contained in the article
titles and abstracts as well as in the articles text. The words used
in the search included “environmental training”, “green training”,
“training and environment”, “training”, and “environmental man-
agement”. Other variations of these keywords were also queried to
increase the chances of a successful search. Initially, the ISI Web
of Knowledge and Scopus databases were queried. Next, searches
were conducted in the database of journals published by Elsevier,
Taylor & Francis, Emerald, Springer, and Sage.

The identified articles that did not discuss environmental train-
ing from an organisational point of view (for example, teaching
environmental management in schools) or were unavailable for
download were excluded from the study. As a result, 44 remaining
articles were considered for the review. Similar studies have sug-
gested a comparable number of articles for systematisation (Lages
Junior and Godinho Filho, 2010; Kampen et al., 2012). The classifi-
cation and coding of these articles were performed as described in
the next section.

3. Classification and coding

After collecting and screening the major environmental train-
ing studies, a classification framework was constructed to classify
and code the articles. This classification scheme included 9 major
themes numbered from 1 to 9. Each of the classification numbers
was  also coded using alphabetical letters (A, B, C, and so on).

This classification therefore involved a combination of num-
bers and letters. A given article could receive more than one code

for each item. Table 1 depicts the classification framework and
codes.

Classification 1 involved identifying the national context
under analysis in the studies and was coded on a scale from A–C.
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Table 2
Brief descriptions of the goals and results of each analysed study.

Study Brief summary

Babut et al. (2003) After discovering opportunities for gold mining in Ghana, Dumasi area, has impacted the environment. Mercury
contamination, in particular, is involved. The study suggests that only environmental training can change this situation.
Environmental technologies are available, but environmental training is required for the technology to be adopted.

Biehler-Baudisch (1994) This study argues that offering environmental training in German industry is still difficult but provides opportunities for
improvement.

Bohdanowicz (2006) The authors conducted a study on the environmental awareness of approximately 400 hotels in Poland and Sweden. They
conclude that environmental training should be an essential practice for greening hotels.

Brío and Junquera (2003) The authors argue that some limitations must be overcome before environmental innovations can be generated in SMEs. One
of  these limitations is the lack of adequately trained personnel for addressing environmental issues. They conclude that
environmental training is one of the main methods for training the human resource in SMEs that seek environmental
innovations.

Brío et al. (2007) The authors conducted a study on 110 manufacturing companies in Spain. They conclude that management involvement,
strategic interaction, and employee motivation and participation positively influenced the companies’ competitive
environmental advantage.

Brío et al. (2008) The authors conducted a case study of 8 companies in Spain. They conclude that environmental training was similar in these
companies. All of the cases provided in-house and external training to employees. The in-house training was led by
individuals who  were responsible for environmental management in the company.

Cloquell-Ballester et al. (2008) The authors propose a method for evaluating environmental training for the first time through e-learning in small and
medium enterprises in Valencia, Spain. They conclude that there was  demand for environmental training and that high
participant satisfaction was associated with the courses offered.

Daily and Huang (2001) The authors present arguments in favour of incorporating environmental training in an environmental management system.
They assert that both environmental training and other human factors (performance evaluation, rewards, etc.) are
fundamental for implementing an environmental management system.

Daily et al. (2012) The authors analysed the influence of environmental empowerment and environmental training (independent variables) on
employee-perceived environmental performance (dependent variable). They found that environmental training influenced
environmental performance to a greater extent than did environmental empowerment. Environmental teams among the
employees were the mediators in this relationship.

Daily et al. (2007) The authors studied employees from an American company. They conclude that the employees did not view environmental
training as having a direct impact on environmental performance. However, training was positively related to teamwork. This
mediator variable had a positive influence on environmental performance. Thus, environmental training empowered the
environmental teams.

Demirer et al. (2003) The authors report upon an environmental training program experience for municipal authorities in Turkey. They conclude
that  the environmental training process, which was focused on preventing pollution, was  successful based on participant
satisfaction.

Erdogan and Tosun (2009) The study examined hotel managers. The authors conclude that the environmental training for managers, employees, and
guests was  infrequently available or non-existent.

Golds (2011) The author reports on practical cases of companies that were planning environmental actions through environmental
training. The author also asserts the importance of offering environmental training for employees and the Top Management.
The author suggests that training should be led by the environmental management in in-house meetings.

Govindarajulu and Daily (2004) The authors argue that a company’s environmental performance (for example, developing environmentally improved
products) requires support from human resources. They conclude that environmental training is vital and that it is important
for  the Top Management to be skilled in environmental issues and be able to provide appropriate support for greening the
organisation.

Gunasekaran and Gallear (2012) The authors state that environmental training is crucial for implementing more advanced environmental practices, such as
green supply chain management. They indicate that new studies are needed to better understand the role of environmental
training.

Gunasekaran and Ngai (2012) The authors argue that environmental training is important for the future of operations management. They indicate that
training should result in a transformation towards management that maintains more environmentally sustainable operations.

Hale (1995) The study assessed the importance of environmental training for successfully implementing environmental technology and
management systems. The author concludes that long-term implementation is not successful without environmental training.

Jabbour (2011) The author surveyed 94 Brazilian companies to examine the intensity of the adopted human resource practices. The majority
of  the interviewees strongly agreed that environmental training should be continuous. Furthermore, although the
interviewees considered training to be an important investment, not all of the employees considered it to be a priority.

Jabbour and Santos (2008) The authors present a conceptual model integrating human practices and dimensions with the ISO14001 environmental
management system. They conclude that there is a synergistic effect between these dimensions. They also assert that
environmental training is important for implementing the ISO14001 system.

Jabbour et al. (2008) The authors studied the relationship between human resource practices and the phases of an ISO14001 environmental
management system. They discovered a low level of integration. The only human resource practice that was integrated in the
environmental management system of these companies was through environmental training.

Jabbour et al. (2010a) The authors propose a framework for relating the characteristics of environmental training (the hierarchical level that
receives environmental training and the key success factors) with an organisational design that can benefit from
environmental training.

Jabbour et al. (2010b) The authors present the results of a quantitative/qualitative study that investigated the methods through which Brazilian
companies have aligned human resource practices with environmental management. They discovered that environmental
training has been offered in companies with different intensities. Each of the 4 analysed cases had existing environmental
training.

Jackson and Seo (2010) The authors argue for including the subject of environmental sustainability in human resource management studies.
Environmental training provides one opportunity to do so.

Jackson et al. (2011) The authors argue that more environmental training studies are necessary and present topics for future analysis.
Liu et al. (2010) The authors conducted a study on 100 Chinese companies with ISO14001. They conclude that companies employing intensive

environmental training are more likely to have proactive environmental management.
López-Gramero et al. (2011) The authors conducted a case study on companies with a high level of environmental awareness in Spain. Their objective was

to  assess the relationship among several factors, including environmental training and the accumulation and use of
environmental knowledge. They conclude that environmental training is crucial for accumulating and correctly using the
knowledge to a more sustainable environment.
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Table 2 (Continued)

Study Brief summary

Madsen and Ulhoi (2001) The authors report the preliminary results of a research project conducted in Denmark. The goal of the research was  to
evaluate and create strategies for business environmental training.

Marshall and Mayer (1992) The study was the first to highlight the costs of lacking environmental training in businesses. The authors argue for offering
environmental training.

Massoud et al. (2011) The authors surveyed 220 manufacturing companies in Mexico. Their objective was to assess whether a certified
environmental management system, informal environmental management system, or non-existent environmental
management system influenced the adoption of environmental training and other human factors. They conclude that there
are  differences among the systems. They also conclude that a more formalised environmental management system is
associated with a greater probability of adopting human factors in a company.

Perron et al. (2006) The authors compared the environmental awareness of 2 companies. One of the companies offered environmental training to
all  of its employees, and the other did not. The authors discovered that the level of environmental awareness in companies was
similar. The results indicate a potential failure in the environmental training process, mainly involving training evaluation.

Pujari et al. (2004) The authors discovered that the interface between environmental experts and product development managers was  an
important antecedent to developing better environmental products. This interface allowed product development managers to
be  trained on environmental topics.

Ramus (2002) The study argues that supervisor support is crucial for proactive environmental management in companies. In addition to
encouraging employees, the managers ensured the availability of time and resources.

Rekker (2007) The article details the efforts of Estonian military organisations to become environmentally appropriate. The authors conclude
that environmental awareness in the military sector was increasing as a result of successful environmental training programs.
They also note that there were opportunities for studying environmental training in the Estonian military sector.

Renwick et al. (2013) The authors present a conceptual integration example between human resource practices and the environmental
management perspective using the Ability-Motivation-Opportunity (AMO) theory. They emphasise that environmental
training is essential for effectively implementing GHRM.

Sammalisto and Brorson (2008) The authors state the importance of environmental training and communication for a team that implemented ISO14001 at
Gävle  University (Sweden). They surveyed the participants of the process. They conclude that environmental training
improved the participant’s environmental knowledge.

Sarkis et al. (2010) The authors surveyed 157 companies in the automobile industry in Spain. They discovered that environmental training was  a
moderating variable in adopting environmental management practices. The technicality of the environmental management
practices adopted by a company was  positively associated with the relevance of environmental training.

Sarmento et al. (2007) The authors analysed the relationship between implementing environmental strategies and the company’s organisational
characteristics (such as size). They discovered that small companies implemented fewer environmental innovations and
training programs.

Shaw et al. (1999) The authors propose an environmental training process model based on 4 stages. The stages range from identifying training
requirements to evaluating the results. The authors examined whether 49 Australian companies employed an environmental
training process that used these phases. They conclude that few companies followed all of the steps even though most of the
companies stated the importance of growth in this area.

Soltero (2004) The article proposes “Training Within Industry”, an integrated training program that implements organisational concepts with
environmental subjects. The author concludes that the program could improve the environmental performance of companies.

Soubihia et al. (2010) The authors surveyed environmental management training requirements in small Brazilian companies. They discovered that
companies were particularly interested in developing environmental products and adopting environmental technologies.

Unnikrishnan and Hedge (2007) The authors analysed the characteristics of environmental training in several companies that were adopting cleaner
production strategies in India. They conclude that most of the companies offered environmental training and implementing
cleaner production. Further, the authors conclude that the suppliers of environmental technologies played an important role
in  this process.

Ureña et al. (2004) The authors studied 170 small- and medium-sized companies in Madrid (Spain) to measure the interest of companies in
environmental subjects. They conclude that most of the companies did not consider environmental training to be essential.

Venselaar (1995) The study was the first to argue that the industrial sector needed environmental training. The author argues that different
types  of environmental training must be offered for the environmental coordinators and other employees.

Wagner (2011) The author conducted a comparative analysis between 2 surveys (2001 and 2006) of manufacturing companies in Germany.
The  author concludes that the percentage of companies that had adopted environmental training had increased. However, the
importance of training compared to other environmental practices had decreased. The results indicate that environmental
training deserved more attention from human resource professionals. Additionally, the study confirms the positive
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relationship between company size and

lassification 2 referred to the focus of the environmental training,
hether it was predominant or marginal, and was  coded on a

cale from A–D. Classification 3 was associated with the research
ethod and was coded on a scale from A–F. Classification 4 was

elated to the analysed industrial sector, such as manufacturing,
nd was coded on a scale from A–C. Classification 5 was related
o the study’s framework or rationale/position position of the
nvironmental training as a variable in the study model. This
lassification was also coded on a scale from A–C. Classification 6
as related to the goals/advantages that environmental training

ould bring to the organisations from the researcher’s standpoint
scale A–C). Classification 7 was related to the training’s contri-
ution to the environmental management practices described by

onzález-Benito and González-Benito (2006). This classification
as coded on a scale from A–C. Classification 8 explored the target

udience of the environmental training (scale A–C). Finally, Classi-
cation 9 categorised the studies according to their references and
resence of environmental training.

contributions to improving the environmental training process
under the training standard ISO10015 (scale A–E).

4. A brief conceptual foundation of environmental training

Training can be defined as a systematic organisational pro-
cess that gives employees the knowledge, attitudes, and skills to
help organisations implement their missions and visions (Jabbour
and Santos, 2008). The goal of environmental training is to train
employees to take environmental action (Daily and Huang, 2001;
Govindarajulu and Daily, 2004). The literature has labelled environ-
mental training “green organisational antecedents” (Pujari et al.,
2004), “green human/organisational factors” (Daily and Huang,

2001), and, most recently, “green human resource management”
(Jackson et al., 2011; Renwick et al., 2013).

Green human resource management (GHRM) is concerned
with the systematic, planned alignment of typical human resource
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anagement practices with the organisation’s environmental
oals. GHRM practices involve the following (Renwick et al., 2013;
abbour and Santos, 2008):

The recruitment and selection of employees based on environ-
mental criteria;
Designing jobs and tasks that consider environmental issues;
Environmental training;
Performance evaluation based on environmental issues;
Financial and non-financial rewards related to environmental
performance.

The field of GHRM research is only just beginning (Jabbour et al.,
012; Jackson et al., 2011; Jackson and Seo, 2010) and is predom-

nantly theoretical (Renwick et al., 2013; Govindarajulu and Daily,
004; Daily and Huang, 2001). However, some studies indicate that
he companies that invest in sustainability are also generally listed
mong the “best places to work” (Golds, 2011). There is also a poten-
ially positive correlation between the GHRM practices and the
nvironmental performance of the companies (Daily et al., 2012).

As stated above, the GHRM process is prominent in the discus-
ion on the necessity of environmental training (Jabbour, 2011).
nvironmental training is pervasive because it tends to be the
uman resource practice that most effectively supports environ-
ental management (Brío et al., 2008). Companies with advanced

nvironmental management also tend to be more intensive in
heir environmental training (Jabbour et al., 2010b). Environmental
raining appears to co-evolve with the development of environ-

ental issues within organisations (Teixeira et al., 2012). This
elationship may  exist because organisations with different envi-
onmental requirements need different types of environmental
raining (Hale, 1995).

Because purely technological innovations are not sufficient
o improve the environmental performance of organisations
Venselaar, 1995), environmental training is important for “green-
ng” organisations in various sectors. These sectors include the

ilitary (Rekker, 2007), industry (Daily et al., 2007; Jabbour, 2011;
agner, 2011), service (Sammalisto and Brorson, 2008), and min-

ng (Babut et al., 2003) sectors.
Table 2 systematically describes the main studies on environ-

ental training that were considered in this article. Among these
tudies, the study by Daily et al. (2012) is noteworthy. This study
urveyed 220 companies in Mexico to investigate whether environ-
ental empowerment and training influenced the environmental

erformance of these companies. According to both the managers
nd employees, environmental training influenced environmental
erformance to a greater extent than did environmental empow-
rment. The study also found that environmental teams were a
ediating variable between the independent and dependent vari-

bles for the employees.
In a comparative study (2001–2006) examining German com-

anies, Wagner (2011) concluded that the percentage of companies
hat had adopted environmental training had increased (from 48%
n 2001 to 67% in 2006). However, the training had become a less
mportant priority. These results may  indicate that human resource

anagement needs to become more involved with and prioritise
ustainability issues. The study also found that a company’s size was
ositively correlated with the presence of environmental training.

In another study, Daily et al. (2007) surveyed 437 employ-
es of a company in the U.S. airline industry to assess the
elationships among various organisational and human resource
actors (empowerment, management support, training, rewards,

nd teamwork) and employee-perceived environmental perfor-
ance. The authors concluded that the environmental training
as not viewed by the employees as directly impacting envi-

onmental performance. However, the training was positively
nd Recycling 74 (2013) 144– 155

correlated with teamwork. Teamwork was a mediating variable
that positively influenced environmental performance. Thus, envi-
ronmental training empowered teams to improve environmental
performance.

In addition, Unnikrishnan and Hedge (2007) conducted a study
examining the environmental training characteristics of Indian
companies. These companies were adept at maintaining cleaner
production activities. The results showed the following:

• More than half of the analysed companies offered various types
of environmental training as part of streamlined production;

• Of the training types, in-house staff training and on-the-job train-
ing were most useful;

• Suppliers of cleaner technologies were very important in the
environmental training for some of the companies.

Furthermore, Jabbour (2011) conducted a survey to measure
the “greening” level of the human resource practices in 94 Brazil-
ian companies with ISO14001 certification. The environmental
managers interviewed rated the environmental training on a 7-
point scale. “Strongly disagree” and “strongly agree” were used
as the endpoints of the scale. The majority of the respondents
“strongly agreed” when asked about continuous environmental
training. However, they only “partially agreed” with the assertion
that environmental training was a priority. Finally, most “strongly
agreed” with the statement that environmental training was an
important investment. Additionally, Sarmento et al. (2007) argued
that environmental innovation was correlated with environmental
training in potentially polluting companies in Portugal; and Sarkis
et al. (2010) concluded that environmental training influenced the
adoption of environmental management practices in Spanish com-
panies.

Some environmental training studies have focused on smaller
companies. Soubihia et al. (2010) conducted a survey of small
businesses in Brazil with the goal of identifying the main environ-
mental training needs of entrepreneurs. These authors found that
environmental management issues could be grouped into blocks.
This survey was  useful for designing environmental management
courses for entrepreneurs and small businesses in Brazil. The most
highly rated measures included “Product development with less
environmental impact”, “Environmental technology for reducing
emissions”, and “Influence of climate change in the market where
I work”. Cloquell-Ballester et al. (2008) evaluated the e-learning
environmental training experience in small and medium compa-
nies in Valencia, Spain. These authors concluded that there was
demand for environmental training and that high participant satis-
faction was  associated with the courses. Lastly, Ureña et al. (2004)
conducted a study examining the interest of 170 entrepreneurs
from small and medium businesses on environmental management
in Madrid, Spain. They concluded that the respondents did not con-
sider environmental training to be essential. However, most of the
respondents were interested in implementing an environmental
management system and in learning more about environmental
law.

Brío et al. (2008) concluded that environmental training among
the analysed business cases tended to have some similarities as a
result of the ISO14001 certification requirements; all of the ana-
lysed companies had this certification. Almost all of the companies
provided in-house and external training to employees. The in-
house training was led by the individuals who were responsible
for environmental management in the company.

However, offering environmental training alone is not suffi-

cient, as shown by Perron et al. (2006). These authors compared 2
companies (Company 1 and Company 2). Company 1 devel-
oped an environmental training program for its workers.
Company 2 was  considered a control group and did not offer
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Table 3
Classification and coding of the analysed studies.

Study Country National
context

Focus Method Sector analysed Position of
variable

Number of
goals

Environmental
management
practices

Beneficiaries ISO10015

Babut et al. (2003) Ghana 1B 2A 3B, 3F 4C 5A 6C 7B 8B 9E
Biehler-Baudisch (1994) Germany 1C 2A 3A, 3E 4C 5A 6C 7A, 7B 8A, 8B 9E
Bohdanowicz (2006) Sweden 1B, 1A 2C 3A, 3E 4B 5A 6B 7A, 7B 8A, 8B 9E
Brío and Junquera (2003) Spain 1C 2C 3C 4C 5A 6C 7A, 7B 8A, 8B 9E
Brío et al. (2007) Spain 1A 2C 3A, 3E 4A 5A 6C 7A 8A, 8B 9E
Brío et al. (2008) Spain 1A 2C 3B, 3F 4A 5A 6C 7A 8A, 8B 9E
Cloquell-Ballester et al. (2008) Spain 1A 2A 3B, 3F 4A 5A 6B 7A 8A 9E
Daily and Huang (2001) USA 1C 2C 3C 4C 5A 6C 7A 8A, 8B 9E
Daily et al. (2012) USA 1B 2B 3A, 3E 4A 5A 6B 7A 8A, 8B 9E
Daily et al. (2007) USA 1B 2C 3A, 3E 4A 5A 6A 7A, 7B 8B 9E
Demirer et al. (2003) Turkey 1B 2A 3B, 3F 4A 5A 6B 7B 8C 9E
Erdogan and Tosun (2009) Turkey 1B 2D 3A, 3E 4B 5A 6C 7A, 7B 8A, 8B, 8C 9E
Golds (2011) UK 1C 2C 3C 4C 5A 6A 7A, 7B 8A, 8B 9E
Govindarajulu and Daily (2004) USA 1C 2C 3C 4C 5A 6C 7A 8A 9E
Gunasekaran and Gallear (2012) USA 1C 2D 3C 4C 5A 6A 7A, 7B 8A, 8B 9E
Gunasekaran and Ngai (2012) USA 1C 2D 3C 4C 5B 6A 7A, 7B 8A, 8B 9E
Hale (1995) UK 1C 2A 3C 4C 5A 6C 7A, 7B 8A, 8B 9E
Jabbour (2011) Brazil 1B 2C 3A, 3E 4A 5A 6C 7A 8A, 8B 9E
Jabbour and Santos (2008) Brazil 1C 2C 3C 4C 5A 6C 7A 8A, 8B 9E
Jabbour et al. (2008) Brazil 1B 2C 3B, 3F 4A 5A 6C 7A 8A, 8B 9E
Jabbour et al. (2010a) Brazil 1C 2C 3C 4C 5A 6C 7A 8A, 8B 9E
Jabbour et al. (2010b) Brazil 1B 2C 3D, 3E, 3F 4A 5A 6C 7A, 7B 8A, 8B 9E
Jackson and Seo (2010) USA 1C 2C 3C 4C 5A 6C 7A, 7B 8A, 8B 9E
Jackson et al. (2011) USA 1C 2C 3C 4C 5A 6C 7A, 7B 8A, 8B 9E
Liu et al. (2010) China 1B 2D 3A, 3E 4A 5A 6C 7A 8A, 8B 9E
López-Gramero et al. (2011) Spain 1A 2C 3B, 3F 4A 5A 6B 7A, 7B 8A, 8B 9E
Madsen and Ulhoi (2001) Denmark 1A 2A 3A, 3E 4A 5A 6B 7A, 7B 8A, 8B 9E
Marshall and Mayer (1992) Georgia 1C 2A 3C 4C 5A 6C 7A, 7B 8A, 8B 9E
Massoud et al. (2011) USA 1B 2C 3A, 3E 4A 5A 6C 7A 8A, 8B 9E
Perron et al. (2006) Canada 1A 2A 3B, 3F 4A 5A 6A 7A 8A, 8B 9D
Pujari et al. (2004) Canada 1A 2D 3A, 3E 4A 5A 6B 7B 8A 9E
Ramus (2002) USA 1A 2C 3A, 3E 4A 5A 6B 7A, 7B 8B 9E
Rekker (2007) Estonia 1B 2A 3B, 3F 4C 5A 6B 7A, 7B 8A, 8B 9E
Renwick et al. (2013) UK 1C 2C 3C 4C 5A 6C 7A, 7B 8A, 8B 9E
Sammalisto and Brorson (2008) Sweden 1A 2B 3B, 3F 4B 5A 6B 7A 8A, 8B, 8C 9E
Sarkis et al. (2010) USA 1A 2B 3A, 3E 4A 5C 6B 7A, 7B 8A, 8B 9E
Sarmento et al. (2007) Portugal 1A 2B 3A, 3E 4A 5B 6C 7A 8A, 8B 9E
Shaw et al. (1999) Australia 1A 2A 3B, 3F 4A 5A 6B 7A, 7B 8A, 8B 9A, 9B, 9C, 9D
Soltero (2004) USA 1C 2D 3C 4C 5A 6C 7A, 7B 8A, 8B 9E
Soubihia et al. (2010) Brazil 1B 2A 3A, 3E 4A 5A 6B 7A, 7B, 7C 8A 9E
Unnikrishnan and Hedge (2007) India 1B 2A 3B, 3F 4A 5A 6C 7A, 7B 8A, 8B 9E
Ureña et al. (2004) Spain 1A 2D 3A, 3E A 5A 6B 7B 8A 9E
Venselaar (1995) Netherlands 1C 2A 3C 4C 5A 6B 7A, 7B 8A, 8B 9E
Wagner (2011) Germany 1A 2C 3A, 3E 4A 5B 6B 7A, 7B 8A, 8B 9E
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Fig. 1. Frequency distribution for the Category 1.
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nvironmental training to its employees. Surprisingly, despite the
nancial resources invested by Company 1 in its environmental
raining program, the authors concluded that the employees
f the 2 companies showed a similar level of knowledge about
nvironmental management after the experiment. Thus, the
uthors asserted that it was not enough to offer environmental
raining alone. Rather, environmental training should be planned
sing the best practices. For example, appropriate instruments for
valuating the training results should be developed.

Shaw et al. (1999) concluded that the structure and planning
f the training process was not yet fully in use by the Aus-
ralian companies that they analysed. These companies lacked a

ethod for evaluating the environmental training requirements
nd results, and they focused on only one training method,
amely, the classroom method. The training programs focused on

mproving environmental skills without addressing the structural,
ommunication, and motivational aspects. Still, most companies
ecognised the importance of environmental training and expected
t to become more prominent in the future.

Although these results revealed that environmental training
as improved, the existing training practices are not yet suffi-
ient for implementing GHRM (Wagner, 2011). In particular, the
raining is necessary for adopting more advanced environmental

anagement practices such as green supply chain management
Gunasekaran and Gallear, 2012) and operations management in
ompanies seeking to be more sustainable (Gunasekaran and Ngai,
012). The relevant studies are dispersed and require systematic
eview.

. Results of the literature analysis

Table 3 presents the codifications for each research revised in
his study.

.1. National context

An analysis of the national context is a concern in the
ecent literature on both human resource management (Schuler
t al., 1993) and environmental management (González-Benito
nd González-Benito, 2006). This analysis is also relevant when
tudying environmental training. In the present study, the follow-
ng categories were used to characterise national contexts: “A –
eveloped Country”, “B – Undeveloped Country”, and “C – Not
pplicable”. Category “C” was only applied to articles that were
ot specific to a particular country (for example, if the article was
onceptual). It is interesting to note that in some cases, the atten-
ion of the study was directed towards developing countries even
hough the primary author was associated with a developed coun-
ry (Daily et al., 2012). Furthermore, some studies compared data
etween countries (Bohdanowicz, 2006) (Fig. 1).

The analysis showed that most of the articles (the sum of cat-
gories “A” and “B”) were dedicated to understanding a specific
ational context, especially in developed countries (category “A”).
owever, individual analysis revealed that category “C” was the

argest category. There was only one article comparing environ-
ental training between countries.

.2. Focus on environmental training

The second classification was related to the focus of the environ-
ental training in the analysed studies. The focus was classified as

A – Exclusively Environmental Training” when the research was

ocused only on understanding this GHRM practice. Other focuses
f environmental training included “B – Environmental Training
nd Another GHRM Practice”, or “C – Environmental Training and
arious GHRM Practices”. Finally, articles were classified as “D
Fig. 2. Frequency distribution for the Category 2.

– Environmental Training is not prevalent in the analysis” when
they contained indirect or non-detailed environmental implica-
tions (Fig. 2).

Most of the studies were classified as category “C”. These stud-
ies dealt with various GHRM practices. The articles in category
“A”, which focused solely on environmental training, were also
important. There were few articles that indirectly focused on envi-
ronmental training because this indirect focus was not the main
objective of the literature review. Furthermore, few articles focused
on environmental training and one other GHRM practice (category
“B”), such as environmental empowerment (e.g., Daily et al., 2012).

5.3. Research methods

The research methods of the articles were classified using the
following scale (Fig. 3):

• “A – Quantitative”, usually associated with category “E – Survey”;
• “B – Qualitative”, usually associated with category “F – Case

Study”;
• “C – Conceptual”, for review articles or articles with conceptual

proposals;
• “D – Mixed Methodologies/Combination of Methods”, for studies

usually associated with the categories “E – Survey/F – Case Study”
or “F – Case Study/E – Survey”.

The analysis clearly revealed that most environmental train-

ing studies were quantitative and used surveys (categories “A” and
“E”). Purely conceptual studies were the next most numerous (cat-
egory “C”), followed by qualitative studies based on a case study
(categories “B” and “F”). There was only one study that combined
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Fig. 3. Frequency distribution for the Category 3.

ethods (Jabbour et al., 2010b) by employing survey and case study
pproaches (categories “D”, “E”, and “F”).

.4. Economic sector analysed

Advancement in the understanding of environmental sustaina-
ility in the field of manufacturing and services is required to
ain insights on the differences between these two contexts
Gunasekaran and Gallear, 2012). The categories used to encode
he selected articles included “A – Focus on the Manufacturing Sec-
or”, “B – Focus on the Service Sector”, and “C – Not Applicable”.
ategory C was used to label conceptual articles that did not focus
n any specific manufacturing or service context (Fig. 4).

The results of the analysis revealed that the majority of the
tudies focused on the manufacturing sector. This sector generates
reater environmental impacts than does the service sector (Sarkis,
001).

.5. The position of “environmental training” in the research
ationale

The role assumed by the variable “environmental training” in
he logical development and rationale of the studies under review
as examined. The position of the environmental training was clas-

ified as “A – Independent Variable”, when it was  assumed that the
nvironmental training influenced other organisational variables;
B – Dependent Variable”, when the environmental training was

nfluenced by other organisational variables; or “C – Mediator Vari-
ble”, when the environmental training assumed an intermediate
osition in the relationship between 2 variables.

Fig. 4. Frequency distribution for the Category 4.
Fig. 5. Frequency distribution for the Category 5.

The results (Fig. 5) showed that the majority of the literature
viewed environmental training as being independent (category
“A”) from other variables, such as environmental performance.

The percentage of studies that viewed environmental training
as a dependent (category “B”) or mediator (category “C”) variable
was minimal.

5.6. Goals of environmental training

Environmental training was expected to be related to several
organisational goals. These goals may  include the following:

• Reinforcing another human resource practice. A synergistic effect
between training and GHRM could be expected (Daily et al., 2012;
Govindarajulu and Daily, 2004; Jabbour et al., 2010b);

• Improving the training process. The studies sought to strengthen
the environmental training cycle in organisations (Shaw et al.,
1999);

• Improving awareness (Jackson and Seo, 2010);
• Developing environmental skills to reduce employee environ-

mental impact (Jackson and Seo, 2010);
• Improving environmental performance by reducing the organi-

sation’s environmental impact (Unnikrishnan and Hedge, 2007);
• Improving organisational performance. Environmental training

may  have positive effects on other aspects of a company’s per-
formance, such as profit, innovation, and other factors (Brío et al.,
2007);
The articles were coded “A – Only One Goal Mentioned”, “B – Up
to Two  Goals Mentioned”, or “C – Three or More Goals Mentioned”
(Fig. 6).

Fig. 6. Frequency distribution for the Category 6.
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The analysis revealed that the majority of studies showed or
uggested that environmental training contributed to 3 or more of
he goals listed above (category “C”). Category “B” (up to 2 goals)
as the next largest category, followed by category “A” (one goal).

.7. The relationship with environmental management practices

González-Benito and González-Benito (2006) used the following
lassification scheme for environmental management practices. “A

 Planning and Organisational” was used to describe organisational
ctions that addressed environmental issues in the organisa-
ional structure, strategy, and culture. “B – Operational Practices”
nvolved environmental improvements in an organisation’s pro-
esses and products that reduced the organisation’s impact on
he environment. “C – Communicational Practices” was used to
escribe practices that communicate the organisation’s environ-
ental performance to the stakeholders. The same study suggested

 relationship between environmental training and more than
ne of these environmental management practices (Ribeiro and
abbour, 2012).

A majority of the studies in the literature review demonstrated a
elationship between environmental training and the environmen-
al management practices that were classified under categories “A”
nd “B”. The next most frequently found relationship was between
ategories “A” and “B”, followed by “A”, “B”, and “C” together (Fig. 7).

It is noteworthy that no study investigated category “C” alone.

.8. Beneficiaries of environmental training

Environmental training should always be planned based on the
otential beneficiaries (ISO10015):

“A – Top Management/managers” involved in the highest levels
of the organisational hierarchy;
“B – Other Employees in the Organisation” involved in the oper-
ational levels of the organisational hierarchy;
“C – Other Stakeholders”, defined as individuals who  are not
included in categories “A” and “B”, such as suppliers and cus-
tomers.

Categories “A”, “B”, and “C” were combined when the studies
ocused on multiple beneficiaries (Fig. 8).

The majority of the reviewed studies reported or suggested
nvironmental training for individuals in both category “A” and

ategory “B”. In practical terms, these studies included all of
he organisation’s employees. Some companies only offered
nvironmental training to the individuals on the highest level of
he organisational hierarchy (category “A”) and others only to
Fig. 8. Frequency distribution for the Category 8.

individuals in category “B”. Several studies described environmen-
tal training that was offered to all 3 target audience categories (“A”,
“B”, and “C”). Finally, the studies that only focused on category “C”
were the least numerous.

5.9. Contributions of ISO10015 to phases in the environmental
training process

ISO10015 is an important framework used to improve training
processes worldwide. Although it is useful for any type of training,
this standard is especially relevant for improving environmental
training, which has been a recent issue for organisations (Teixeira
et al., 2012). Therefore, environmental training was evaluated using
4 main cyclical stages (ISO10015):

• Definition of training needs. This stage is concerned with sur-
veying the training needs and establishing a framework for the
required and already developed skills. The goal is to identify the
skills that training should develop.

• Training design and planning. This stage involves decisions about
the allocation, roles, and responsibilities of the environmental
training process. It also involves training the task workers, estab-
lishing a training program, and offering the program to all of the
organisation’s employees.

• Training implementation. This stage is concerned with decisions
about training infrastructure. In particular, a decision must be
made about whether environmental training will be conducted
in-house or externally.

• Evaluation of training results. This stage involves recording the
environmental training and assessing trainee satisfaction.

For the purposes of analysing the reviewed literature, the first 4
phases of ISO10015 were classified as category “A – Requirements
for Environmental Training”, “B – Training Design and Planning”,
“C – Training Implementation”, and “D – Evaluation of Training
Results”. Category “E – Not Applicable” was  added for the studies
that did not mention or directly relate to these phases of the envi-
ronmental training process. A significant portion of the reviewed
literature did not mention or contribute to the phases of this pro-
cess. These studies were classified under category “E” (Fig. 9).

Only one study mentioned all of the phases of the environmental
training process (Shaw et al., 1999). In addition, only one study

significantly contributed to category “D – Evaluation of Training
Results” (Perron et al., 2006).
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Furthermore, with regard to how environmental training was
Fig. 9. Frequency distribution for the Category 9.

. Results and proposal for a research agenda

It is possible to weigh the strengths and weaknesses in the
iterature based on the results. It is also possible to consider the
pportunities for planning future environmental training studies,
s shown in Fig. 10. In this figure, the most well-studied issues and
he subjects that still need to be explored are highlighted.

Categories “A, B” in the national context (Classification 1)
ere the least frequently addressed categories in the literature.
hese categories were composed of studies that compared dif-
erent countries regardless of their development status. Thus,
ecommendation 1 is to develop studies that compare different

The most frequently addres sed categ ory of each classificati on it em = 

The secondary  categories of ea ch cl assification item = 

Category to be pri oritis ed in the res earc h agenda = 

Categories  to be additionally  co nsidered  in t he res earc h agenda = 

1.  Conte xt

“A” = 31,8 1%

“1A,  1B” = 2 .27 %

“C” = 36 .36 %

“B” = 29 .54 %

2.  Focus

“A” = 29,54%

“D” = 15.90%

“C” =  45,45%

“B” =  9.09%

3.  Method

“C” = 34,09%

“D,  E, F ” = 2.2 7%

“B, F ” = 25%

“A,  E”  = 38.63%

4.  Sector

“A” = 52.27%

“C” =  40,90%

“B” =  6,81%

5.  Positi on

“A” = 90,90%

“C” =  2.27%

“B” =  6,81%

Important  s

for a Res

Agenda 
Environ m

Training  ba

the gaps 

literatu

Fig. 10. Distribution of the analysis classifications and categories. Th
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national contexts to understand the characteristics of environmental
training.

The majority of studies on environmental training (Classifica-
tion 2) focused on both environmental training and other GHRM
practices (category “C”). More studies are needed to examine
whether a synergistic relationship between environmental training
and other human resource practices (category “B”) exists. More-
over, more diverse environmental sustainability studies are needed
to address the subject of environmental training, even if they
address the subject indirectly (category “D”). Recommendation 2 is
to develop studies to examine the relationship between environmental
training and other human resource practices.

Furthermore, quantitative studies using surveys (categories “A”
and “E”) predominated the research methodology classification
(Classification 3). However, few studies have integrated research
methods (categories “D”, “E”, and “F”) by employing quantitative-
qualitative or qualitative-quantitative study approaches. Thus,
Recommendation 3 is to apply mixed/combined methods to study envi-
ronmental training.

The manufacturing sector (category “A”) was  the most fre-
quently discussed category in the reviewed environmental training
studies (Classification 4). Therefore, more studies are required to
examine the service sector (category “B”) and to compare these
sectors. These comparative studies should examine companies in
both categories “A” and “B”. Thus, Recommendation 4 is to conduct
environmental training research in service sector organisations.
considered as a variable for analysis (Classification 5), most studies
considered environmental training to be an independent variable
(category “A”). Therefore, significant research opportunities for

6.  Goal

“A” =  11,36%

“C” =  52.27%

“B” =  36,36%

7. Practi ces

“A” =  34,09%

“A,  B, C”  = 2.2 7%

“A,  B” =  54,54%

“B” =  9.09%

8. Be neficiaries

“A” = 11,36%

“A,  B” =  72.7 2%

“C” =  2,27%

“B” = 9,09%

“A,  B, C”  = 4.5 4%

9. Proce ss

“A, B, C,  D”  = 2,27%

“E” =  95,45%

“D” = 2,27%

ubjects 

earch 

 on 

en tal 

sed on 

in the 

re

e percentages of articles observed in each category are listed.
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tudies that use environmental training as dependent and mediat-
ng variables exist. Thus, we suggest Recommendation 5, to conduct
tudies that examine environmental training as a dependent and, in
articular, mediating variable for other organisational variables.

Moreover, there is a lack of studies in category “A” of Classi-
cation 6, the objectives of environmental training. This category

ncludes studies in which only one goal was reached through envi-
onmental training. This type of study allows us to more precisely
nd thoroughly understand the contributions of environmental
raining. Thus, we suggest Recommendation 6, to develop in-depth
nd detailed studies on the contribution of environmental training to
eaching a specific organisational goal.

In addition, the analysis involving the environmental manage-
ent practices (González-Benito and González-Benito, 2006) in

lassification 7 revealed a lack of research that considered the
ontributions of environmental training to green communicational
anagement practices (category “C”). There was also a lack of

tudies that considered categories “A”, “B”, and “C”. Thus, we
uggest Recommendation 7, to conduct studies that verify the relation-
hip between environmental training and particular communicational
nvironmental practices.

With regard to the beneficiaries of environmental training (Clas-
ification 8), more studies are needed to examine environmental
raining for individuals in category “C – Other Stakeholders”. In
articular, studies can be conducted to examine environmental
raining offered to the organisations’ customers, suppliers, and
ther partners. As such, we suggest Recommendation 8, to exam-

ne the characteristics of environmental training for organisational
takeholders (individuals who are not classified in categories “A” or
B”).

Finally, there were 2 major shortcomings in Classification 9,
he phases of the environmental training process. The first was
elated to studies that considered all phases of the ISO10015-based
nvironmental training process (categories “A”, “B”, “C”, and “D”).
he second shortcoming was the lack of focus on evaluating the
nvironmental training results (category D). The present study
dentified these critical gaps. These shortcomings, however, have
lready been noted in the literature (Perron et al., 2006). Thus, we
ist Recommendation 9, to conduct studies that improve the environ-

ental training process, especially the evaluation of results.
Recommendations 1–9 are expected to lead to an environmen-

al training research agenda. These recommendations can be used
ndividually or combined for research. The combined approach

ould generate more original results and have greater potential
o contribute to the most current research in the field.

. Conclusions

The aim of this paper was to present the results of a system-
tic literature review on environmental training in organisations.
his type of literature review has proven useful for the scientific
ommunity (Seuring and Müller, 2008; Kampen et al., 2012; Lages
unior and Godinho Filho, 2010). The main studies in this area were
lassified and coded. Next, a research agenda with 9 recommen-
ations that may  advance the field was presented. Based on these
ecommendations, future studies may  partially or fully apply the
onceptual and methodological framework presented in Fig. 11.
s a result of the gaps in the current literature, this framework
ay  guide and strengthen the state-of-the-art research and, con-

equently, improve environmental management and GHRM. This
ramework may  also complement the research on environmental

raining.

Applying this framework may  also reveal the characteristics and
onstraints of a successful environmental training process in the
rganisational sector. These empirical results may  contribute to
Fig. 11. A framework for future studies based on the gaps in the literature.

more effective environmental management and gradually lead to
changes in an organisation’s positions towards the environment.

In addition to strengthening the current environmental training
research, the proposed framework can also be useful in producing
original research. This type of research can support both teach-
ing and academic investigations on environmental management,
environmental training, and GHRM, which are subjects of growing
interest in various higher education academic institutions.

Briefly, results show that more research is needed on environ-
mental training:

• Combining others green human resource management practices.
• Defining/measuring the objectives of the environmental training

actions.
• Considering mixed methodologies (e.g. survey and case studies).
• Applying comparative and cross-countries perspective.
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