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The need for a shift to environmentally friendly economies is undisputed. Procurement responsibility is the
steering of upstream supply chains; therefore, it is a main source for sustainable development, according to the
Natural Resource-Based View. Recent studies examine the adoption of green procurement practices and highlight
implementation barriers; the foremost seem to be reservations regarding the perceived cost of sustainable ser-
vices. Extant research measures the impact of organisations’ sustainable procurement on their overall economic
performance. To contribute to the literature, this study adds three different performance measures to examine 22
empirical studies. We employ a meta-analytical methodology, adding operational, market, and financial mea-
sures. The results demonstrate that the introduction of green procurement practices has a positive effect in each
of these areas and ultimately on organisations’ overall economic performance.

1. Introduction

Green procurement (GP) is the practice of making purchasing de-
cisions based on environmental factors in addition to traditional sup-
plier selection criteria such as price, quality, and availability
(Mahammadzadeh, 2012). The emergence of GP is fuelled by growing
ecological concerns and the imperative for sustainable development
(Appolloni et al., 2022). GP aims to reduce the environmental impact by
encouraging the use of products and services that consume fewer re-
sources, generate less waste, and cause fewer emissions (Miinch et al.,
2022). A seminal study by McKinsey et al., (2021) claims that approx-
imately two-thirds of the average company’s sustainable footprint can
be attributed to its suppliers. Hence, GP is thought to drive innovation
by pushing suppliers to develop more eco-friendly products. Actively
applying GP also mitigates regulatory risks across the supply chain as
companies increasingly face stringent environmental laws and mandates
Wilhelm and Villena (2021); Germany’s 2021 Supply Chain Act, for
example, mandates due diligence checks of large companies’ supply
chains for any human rights and environmental abuses. Companies
failing to comply risk financial penalties and exclusion from contracts.
Similar legislative frameworks are emerging across Europe, such as
France’s ‘Duty of Vigilance Law’, which requires companies to establish
and implement a vigilance plan to identify risks and prevent severe
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violations of human rights and environmental laws. Additionally,
multinational corporations should meet global standards such as ISO
14001. While these are not laws, they function as de facto requirements
for doing business in multiple regions and require a systematic approach
to environmental management, including that of procurement.

On the one hand, as the United Nations Environment Programme
(UNEP, 2022) pointed out, the perceived high cost of sustainable
products is one of the biggest barriers to their procurement. Other re-
searchers have come to the same conclusion, such as Vejaratnam et al.’s
(2020) literature review, Simion et al.’s (2019) study of the Romanian
construction sector, and Palm and Backman’s (2017) study of Swedish
municipalities that avoided electric vehicle procurement. Procurers in
China (Geng and Doberstein, 2008) and Saudi Arabia (Islam et al.,
2017a) also felt that high costs led to less preference for green products
and services in public procurement. Similar results were found in in-
ternational surveys done by Brammer and Walker (2011) as well as Leal
etal. (2019). On the other hand, GP is also thought to enhance corporate
image, providing a competitive edge in attracting consumers and in-
vestors concerned about sustainability (Nadvi and Raj-Reichert, 2015).
This theory is stated by Hart (1995) in his Natural Resource-Based View
(NRBV), which extends the Resource-Based View (RBV) and establishes
a link between the management of natural resources through GP prac-
tices and economic objectives. NRBV encourages organisations to
consider environmental practices (e.g. life-cycle costing, waste
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Abbreviations

EP Economic performance

FP Financial performance

GP Green procurement

GPP Green Public Procurement

GSCM  Green Supply Chain Management

1Q Intelligence quotient

MP Market-based performance

NRBV  Natural Resource-Based View

OP Operational performance

RBV Resource-Based View

SSCM Sustainable supply chain management
UNEP United Nations Environment Programme

prevention, and the promotion of sustainable development) not merely
as a regulatory obligation but as a strategic opportunity for innovation
and long-term competitiveness. In summary, GP is not merely an ethical
choice but a strategic one, blending environmental stewardship with
business objectives (Arora et al., 2020). Therefore, it is necessary to
widen the focus from cost to financial performance and maybe even
further to the overall economic performance of an organisation.

In academic research, the field of GP is predominantly interpreted in
the context of a triple-bottom-line (profit, people, and planet). John
Elkington coined this term in the mid-1990s to describe the shared,
overriding importance of economic, social, and environmental objec-
tives (Elkington, 1997). Concurrently, academic scholars are intensi-
fying their focus on the interdependencies of the objectives, i.e. how GP
can improve the performance and competitive advantage of organisa-
tions (Islam et al., 2017b). The present study is in line with these efforts.

A closer look at the results of those studies reveals incongruent
empirical findings related to the impact of GP on a firm’s economic
performance (EP) and competitiveness. Rao and Holt (2005) identify
significant benefits in competitiveness and EP, while Zhu et al. (2007)
refute any notable economic gains. Galeazzo et al. (2021) investigated
the relationship between GP and financial performance in the tourism
sector and found a positive influence only when adding two moderators
(long-term orientation and price-green-quality inference). Similar
studies examine the role of contextual factors, such as industry type or
geographic location, in mediating the relationship between GP and EP.
Moreover, GP is sometimes not discussed as an individual unit of anal-
ysis but is put into the broader context of Green Supply Chain Man-
agement (GSCM). GSCM refers to the integration of environmental
considerations into traditional supply chain management processes,
from product design and material sourcing to manufacturing and
product distribution (Srivastava, 2007). It focuses on the involved sup-
ply chain partners and takes a network perspective on adopting green
practices rather than a company or organisational level. Thus, better
evidence for the GP practice—performance link is required. As Balin and
Sari (2023) stated in a recent study, ‘All of these examples show that
providing empirical evidence about the effect of GPP [Green Public
Procurement] on FP [financial performance] is crucial [ ...]". Hence, this
study addresses the following research question (RQ).

RQ. How do GP practices affect the economic performance of buying
organisations?

The study commences by reviewing this practice-performance link
and conceptualising it through the lens of the NRBV to establish a
theoretical foundation. The core of the paper employs a meta-analysis to
systematically analyse studies offering empirical evidence into the
practice-performance link in the context of GP. Meta-analysis has been
described as the highest stage of evidence-based research (Reay et al.,
2009). It offers a statistically rigorous technique to aggregate results
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(Phan et al., 2015), thereby providing an understanding of the rela-
tionship between GP practices and EP, amongst others. In the case of GP,
a meta-analytical summary of results using various EP measures, as well
as an indication of their variability across studies seems to be lacking in
current research. The paper concludes by synthesising the meta-analytic
findings, offering practical implications for buying organisations, and
suggesting avenues for future research.

2. Understanding the practice-performance link in green
procurement

2.1. Specification of the concepts of ‘green procurement practice’ and
‘economic performance’

Overall, procurement practices are defined as a set of ‘activities that
relate to the interface between the supply base and purchasing’ (Nar-
asimhan and Das, 2001, p. 594). They are aimed at altering EP measures
such as cost, quality, and delivery (Das and Narasimhan, 2000). GP
practices may entail designing a supply chain according to social,
ecological, and economic aspects and integrating sustainability criteria
into the supplier selection process (Mahammadzadeh, 2012). It is thus
important to implement specific criteria in the supplier selection pro-
cesses for green contracts in accordance with the organisational culture
and strategy (Geroski, 1990). Focusing on the environmental dimension
of sustainability, ‘GP practice’ may entail the integration of green
criteria into purchasing strategies and procedures (Koplin, 2006).

To implement GP practices in the procurement process, the envi-
ronmental goals described by the company should be incorporated into a
defined reference strategy (Koplin et al., 2007). This strategy serves as a
GP guideline for the procurers on an order-by-order basis. One of the
most important process steps in sustainable supply chain management
(SSCM) is the selection and evaluation of environmentally friendly
suppliers and services (D’Agostini et al., 2017). These are important
factors for cooperation and (thus) the procuring company’s performance
(Miinch et al., 2022; Song et al., 2017; Yu et al., 2017). Bids and sup-
pliers are evaluated according to predefined environmental criteria.
These include recycling and reuse, eco-labels, quality labels (e.g. ‘Blue
Angel’, ‘EU Ecolabel’, ‘Nordic Swan’), and the application of life-cycle
cost analysis (Igarashi et al., 2015).

After calculating life-cycle costs, a distinction can be made between a
conventional and an environmentally friendly product and the extent to
which the green variant performs economically better overall than the
conventional one (Jenssen and de Boer, 2019). The company’s pro-
duction methods, such as external costs in the event of negative exter-
nalities, should also be included in the evaluation (D’Agostini et al.,
2017). This study aims to bridge or solidify the findings from the pro-
curement research on GP prerequisites and the GSCM research on the
positive relationship of green practices with EP measures. How these are
defined and configured depends on the organisation’s individual needs.
The final step reviews achievements and learns from the results (Zimmer
et al., 2016).

2.2. Natural resource-based view as an underpinning of the economic
performance and the green procurement practice-performance link

The influence of sustainability-related resources and capabilities on
the competitive advantage of a buying institution is explained by the
NRBV in various supply chain and procurement-focused studies
(AlNuaimi et al., 2021; Andersén, 2021; Miinch et al., 2022; Ngo, 2021).
The concept of NRBV was first introduced by Hart (1995). It is an
extension of Wernerfelt’s (1984) RBV, which states that the combination
of different resources, as well as the way they are managed, influences
the capabilities of the company. Companies get a competitive advantage
when resources are valuable and hardly imitable (i.e. there is no
equivalent substitute). In this context, not only cost advantages are
understood as an increase in performance but also other factors that lead
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to competitive advantages, such as pre-emption and future position.
Procurement practice is understood as a capability that can help com-
panies collaborate and share key attributes (Barnes and Liao, 2012). This
contributes to the development of unique traits that are costly to repli-
cate and thus lead to a competitive advantage (Fig. 1).

Against this backdrop, the RBV helps explain performance differ-
ences using various performance measures based on sourcing practices
(Knudsen, 2003; Zimmermann and Foerstl, 2014). The impact of GP
practices on performance is also supported by the RBV (Peng and Lin,
2008; Wu et al., 2008), with the performance measure being specifically
tied to cost-benefit results (Christmann, 2000) or competitive advan-
tages (Chen et al., 2006; Chiou et al., 2011). However, in Hart’s (1995)
view, the RBV ignores the challenges and constraints imposed by the
natural environment that should be considered when developing new
resources and capabilities. From the perspective of the NRBV pro-
ponents, the acceleration in the scale and scope of human activities and
their potential for irreversible environmental damage requires a
connection between the environmental challenge and firm resources.
Following these considerations, Hart (1995) proposed the NRBV, which
assumes that future competitive advantage will be based on ‘capabilities
that enable ecologically sustainable economic activity’ (p. 991).
Research has repeatedly confirmed this link, meaning that supply chain
processes have direct impacts on the natural environment and that
practices to manage and reduce these impacts can develop capabilities
to improve performance (Guang Shi et al., 2012; Vachon and Klassen,
2008). According to Hart (1995), the NRBV includes three interrelated
strategic capabilities to achieve economic and environmental sustain-
ability and create a competitive advantage for the buying institution:
pollution prevention, product stewardship, and sustainable develop-
ment (Table 1).

Guang Shi et al. (2012) interpret GP practices as a socially complex
resource, requiring agreements between multiple supply chain mem-
bers. To ensure reliable and interactive environmental collaboration,
frequent and open communication between the buyers and their sup-
pliers is needed. According to Zhu et al. (2008) and Carter and Carter
(1998), GP focuses on cooperating with suppliers to develop environ-
mentally sustainable products, which contributes to sustainable devel-
opment. According to Carter et al. (2000), Min and Galle (2001), and
Zsidisin and Siferd (2001), life-cycle assessments are particularly useful
in the selection of products and packaging. This encourages partners to
participate in product design and packaging that reduces waste in the
supply chain and facilitates reuse and recycling without compromising
the properties or quality of raw materials. This contributes to product
stewardship. Song et al. (2017) divided GP practices into two

Competitive Advantage

- Cost or differentiation
- Preemption

- Future Position

T

Capabilities
- Technology - Production
- Design - Distribution
- Procurement - Service

T

Resources
Basic Requirements ——— > Key Characteristics
- Valuable - Tacit (cavsally ambiguous)
- Nonsubstitutable - Socially complex
- Rare (firm specific)

Fig. 1. Presentation of the resource-based view following Hart (1995).
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Table 1
Natural resource-based view according to Hart (1995).
Strategic Environmental Driving Key Resource Competitive
Capability Force Advantage
Pollution Minimise emissions, Continuous Lower costs
Prevention effluents, and waste improvement
Product Minimise life-cycle cost of ~ Stakeholder Pre-empt
Stewardship products integration competitors
Sustainable Minimise environmental Shared vision Future position
Development burden of firm growth and

development

dimensions. The first is a product-related GP. This concerns sourcing and
processing environmentally friendly materials that meet standards such
as low energy consumption and recyclability and contribute to pollution
prevention. The second is process-oriented GP, which aims to ensure the
sustainability of procurement through green processes and management
behaviours, for example, assessing suppliers’ ability to protect the
environment or implementing green projects. The entire process of
supplier management also includes the investigation, selection, training,
and evaluation of suppliers, which again contributes to sustainable
development.

Additionally, costs must be reduced, competitors pre-empted, and
future positions strengthened to remain competitive. Fig. 2 combines the
interrelationships of NRBV with the underlying proposition (‘GP Prac-
tices have a positive impact on the economic performance of a buying
organisation’) and forms the conceptual framework.

2.3. Collecting evidence on the practice-performance link in green
procurement

Some studies have included the link to environmental sustainability,
or GSCM (e.g. D’Agostini et al., 2017; Fang and Zhang, 2018; Geng et al.,
2017; Golicic and Smith, 2013). These same researchers, including
Zimmermann and Foerstl (2014), also conducted some meta-analyses on
the practice—performance link in purchasing and supply chain man-
agement. All of these studies provide valuable evidence of the positive
practice-performance relationship from a supply chain perspective. In
addition, moderating effects of factors such as relationships with sup-
pliers (Zimmermann and Foerstl, 2014), organisational size (Geng et al.,
2017), industry, culture, and certification (Fang and Zhang, 2018) were
found. However, these studies measured performance indicators
without a focus on GP. Existing meta-analyses on GP tend to focus on the
influencing factors behind the adoption of GP practices (e.g. Zar-
emohzzabieh et al., 2021; Zhuang et al.,, 2021) rather than the

Competitive Advantage
- Lower Cost
- Preempt competitors

- Future position
b

Sustainable Development
Basic Requirements ——— > Key Characteristics

Capabilities
Pollution Prevention,
GP Practices <E
T
- Valuable - Continous Improvement
- Nonsubstitutable - Stakeholder Integration

Product Stewardship
Natural Resources
- Shared Vision

Fig. 2. Conceptual framework.



A. Kozuch et al.

practice-performance link. There is still uncertainty about the imple-
mentation of performance measurement (Bocken et al., 2013). Seuring
and Miiller (2008) particularly emphasise the role of supply chain ac-
tors, including the service provider, customer, and supplier. Only by
considering them is appropriate performance measurement possible
(Saeed and Kersten, 2020). To meet the interests of different stake-
holders, various researchers have used different categories of perfor-
mance management (Table 2).

Some researchers (e.g. D’Agostini et al., 2017; Geng et al., 2017;
Fang and Zhang, 2018) have delineated Green et al.’s (2012) four cat-
egories of performance measurement for sustainability: environmental,
economic, organisational, and operational. In the environmental cate-
gory, emissions, water, or material savings can be measured. The eco-
nomic category ensures the organisation’s survival and is designed to
reduce costs. The organisational category encompasses market perfor-
mance in the context of reputation and customer satisfaction. In the
operational category, scrap rates, quality requirements, and process ef-
ficiency can be measured. However, as D’Agostini et al. (2017) and Zhu
et al. (2013) have argued, these are interconnected. Operational per-
formance is closely related to cost reduction, environmental aspects, and
the impacts of production processes. In other words, operational per-
formance represents EP and environmental performance. Finally,
organisational performance results from financial performance and
market performance, compared with the average of the industrial sector
in which the organisation operates (Green et al., 2012). In this perfor-
mance category, the influence of the other performance categories is
also noteworthy. First, a better corporate image and reputation achieved
through environmental performance can increase the company’s
participation in the market. Second, cost reductions achieved through
EP can contribute to an organisation. Finally, improving customer
satisfaction through operational performance can contribute to organ-
isational performance as a whole.

For these reasons, this study focuses on EP, which, following the
contributions of Golicic and Smith (2013), Zimmermann and Foerstl
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(2014), and Younis et al. (2020), is composed of financial performance
(FP), operational performance (OP), and market-based performance
(MP). Despite the blurred boundaries between these performance cate-
gories, this research identifies the benefits and advantages of each
separately so that organisations can target their practices toward
intended economic outcomes. According to Zimmermann and Foerstl
(2014), ‘OP’ includes quality, capacity utilisation, flexibility, and speed
of delivery; ‘MP’ includes market share and customer satisfaction; and
concerning ‘FP’, financial indicators such as return on investment,
earnings before interest, tax, depreciation, and amortisation, or profit, in
general, are used. The construct definitions can be seen in Appendix A.
These performance categories go hand in hand with the achievement of
competitive advantages, according to Hart (1995), as, even if the
boundaries are blurred, lower costs improve FP, and OP and MP include
indicators for competitor comparison and future positions.

3. Methodology
3.1. Overall research design

The term meta-analysis was first introduced in 1976 by Gene V.
Glass, who describes it as ‘the analysis of analyses’ (Glass, 1976). The
core intention of meta-analysis is to create an overview of research by
integrating primary research based on empirical criteria. This in-
corporates the critical findings of previous studies and potential future
research to provide a deeper definition of the problem (Glass et al.,
1981). To produce a meta-analysis, all the empirical primary in-
vestigations included must have conceptual comparability and a com-
mon research question (Drinkmann, 1990). To make the research results
of the original study comparable, this paper uses the method of
correlation-based bare-bones meta-analysis, according to Hunter and
Schmidt (2004), which primarily uses the correlation coefficient ’ as an
effective measure for further investigation. This analysis aims to calcu-
late a population effect size and free it from interfering influences by

Table 2
Evidence on practice-performance link in existing meta-analyses.
Author Year Practice Performance n Effect Learning
Golicic and 2013  GSCM practices (upstream supplier-facing, design, Operational, market & 89 positive  Companies should consider environmental
Smith production, downstream customer-facing) accounting performance aspects when developing new products or
processes and when contracting suppliers.
Zimmermann 2014  Supplier-facing and internal purchasing and supply =~ Operational, market & 99 positive  Practices related to suppliers based on
and Foerstl management practices financial performance mutual efforts yield stronger benefits than
activities not based on relationships.

D’Agostini et al. 2017  Sustainable operations practices (eco-design, Environmental, economic, 37 positive  Contingency influences the relationship.
GSCM, cleaner production, reverse logistics) operational, and

organisational performance

Geng et al. 2017  GSCM (intra-organisational management, supplier Environmental, economic, 50 positive  Industry affiliation, company size, ISO
integration, eco-design, customer cooperation, operational, and social certification, and export orientation
reverse logistics) performance moderate some relationships between

GSCM practices and performance.

Fang and Zhang 2018  GSCM (green purchasing, customer cooperation, Environmental, economic, 54 positive  Industry type, ISO certification, export

investment recovery, eco-design) and operational orientation, and the cultural dimension of
performance uncertainty avoidance have moderating
effects.

Qorri et al. 2018  GSCM (upstream supplier-facing, eco-design, green  Environmental. Social, 85 positive  Geographical region, industry type, and
manufacturing, downstream consumer facing) operational, and economic firm size moderate the relationship.

performance

Govindan et al. 2020  SSCM (environmental supply chain practices, Operational, and financial- 129  positive  Findings suggest a stronger relationship
socially sustainable supply chain practices, based performance between sustainability-firm performances
sustainable supply chain practices) in manufacturing industries than in service

industries.

Qorri et al. 2021 SSCM (internal sustainable management, Environmental, social, 145 positive Geographical region, data measurement
sustainable purchasing, sustainable product design,  operational, economic type, and evolution moderate the
sustainable manufacturing, sustainable distribution relationship.
and packaging, customer sustainable cooperation,
reverse logistics, employee social practices)

Fuet al. 2023  GSCM (internal environmental management) Environmental 65 positive ~ Market environment, industry type,

Performance regional culture, and sampling area

moderate the relationship.




A. Kozuch et al.

correcting potential errors and biases to make an overall statement
about the effect under consideration at the end. The procedure of
bare-bones meta-analysis can be roughly divided into five steps (Stamm
and Schwarb, 1995), apart from formulating the research question, as
follows.

(1) Clarification of prerequisites for conducting a meta-analysis.

(2) Literature analysis and preparation of a meta-analytical
overview.

(3) Statistical evaluation of the primary studies.

(4) Correction of potential errors and biases.

(5) Calculation of the population effect size and discussion.

3.2. Prerequisites for conducting meta-analysis

In the literature on the methodological prerequisites of meta-
analyses, the following four issues are listed most frequently (Card,
2012; Eisend, 2009; Sharpe, 1997).

(1) The ‘apples and oranges’ problem refers to the literature search
and preparation of the meta-analytic balance. When searching for
literature on the desired effect sizes, finding identical replication
studies is usually impossible. This leads to a mixture of studies
that differ in terms of operationalisations, samples, or evaluation
methods. Comparability between studies is thus hampered
(Sharpe, 1997). The results of meta-analyses that focus on
narrowly defined effect sizes (only ‘apples’) are biased by the
addition of other effects (‘oranges’) (Card, 2012). However,
combining multiple effect sizes (‘apples and oranges’) can be
useful for meta-analyses that use different effect sizes for multiple
hypotheses. Thus, ‘Indeed the approach does mix apples and or-
anges, as one would necessarily do in studying fruit’ (Smith et al.,
1980, p. 47). Two approaches to meta-analysis can be derived
from this. The first approach is used primarily in the natural
sciences and requires the exclusive use of perfect replications.
The second approach allows the use of imperfect replications by
explaining heterogeneity based on moderator variables while still
allowing an interpretable result to be determined. To minimise
the biases, some measures and criteria were taken for the inclu-
sion of studies in the meta-analytical balance sheet. Nevertheless,
a balance should be struck between broad and narrow research.
For example, too narrow research could lead to distorted con-
clusions about the broader research (Kulik et al., 1990).
Regarding the ‘apples and oranges’ problem, both content-related
and statistical criteria were established. A simple criterion used in
most clinical trials was checking that the topic of the
meta-analysis was included in the title of the article, or exactly
examining the relevant effect (Sharpe, 1997). Accordingly, this
meta-analysis only considers studies that examine the link be-
tween GP and EP. The statistical criterion for minimising the
problem would be to consider only the Bravais—Pearson correla-
tion coefficient. Sharpe (1997) argued that pooling would be
justified if it could be shown that the effect sizes from comparable
studies are of approximately the same magnitude and thus appear
to estimate the same effect size parameter.

The ‘garbage in—garbage out’ problem refers to the quality of the
included studies. In addition to the different effect sizes of pri-
mary studies, the quality of the empirical methods used in the
studies also differs, and the quality of the individual studies in-
fluences the variability of meta-analytical results (Kock, 2009).
Combining studies with different methodological qualities can
lead to misleading results, called ‘garbage in—garbage out’
(Sharpe, 1997). To avoid this problem, the number of studies can
be limited based on defined quality characteristics (Borenstein,
2009). Guzzo et al. (1987) note that there is little agreement on
which studies should be considered qualitative and which should

(2

—
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be considered non-qualitative. Thus, it is difficult to differentiate
between ‘good’ and ‘bad’. However, as already mentioned,
quality characteristics can be established as inclusion criteria. For
instance, the studies considered must have a larger sample size
than 10. Nevertheless, no further quality characteristics are to be
used. According to Fricke and Treinies (1985), methodological
quality plays a role in the interpretation of results and should not
lead to the significant exclusion of studies in advance.

(3) ‘Publication bias’ is considered one of the greatest threats to the
validity of meta-analyses. It occurs when summarised published
research results do not represent all studies, and a different
overall result emerges when all research is considered. Significant
results are often promoted, while non-significant results are often
not published and are instead assigned to grey literature. This
creates an underreporting of primary studies, which are difficult
or impossible to include in meta-analyses (Eisend, 2009). Publi-
cation bias was visualised with the help of a funnel plot.

(4) The ‘non-independent effects’ or ‘multiple effect sizes’ problem
refers to the fact that several effect sizes within a study (with the
same sample size) are not statistically independent. Possible so-
lutions could be to select only the most important effect sizes per
study or to summarise the effect sizes through median or mean
value formation (Doring and Bortz, 2016). The ‘practi-
ce-performance link’ between GP and EP is quantified by
meta-analysis using a population effect size. To avoid multiple
effect sizes, some methods can be applied in the literature. In the
case of multivariate effects, it is common to conduct several
meta-analyses on one relationship (Cheung, 2019). For example,
Abramovitch et al. (2018) differentiated the intelligence quotient
(IQ) score of obsessive-compulsive disorder patients into the
full-scale 1Q, the verbal IQ, and the performance IQ and thus
conducted three separate meta-analyses. Another possibility
would be to average the effect sizes and select one effect size per
study (Cheung, 2019), which was used in this meta-analysis.

3.3. Data collection and preparation

A literature review must be conducted to collect relevant data for the
meta-analysis. Exclusion criteria can be divided into two categories
(Table 3). First, formal exclusion criteria are examined without specif-
ically addressing the content of the studies. This is followed by content-
related criteria, which must be fulfilled to include studies in the meta-
analytical review. The methodological quality criterion must not be
considered to create a representative overview. Methodological quality
plays a role in interpreting the results (Fricke and Treinies, 1985). It is
possible to establish further exclusion criteria. However, as the data
collection has to be as comprehensive as possible, no further restrictions
are imposed on regional affiliation or company size.

Table 4 shows the applied search terms, search term combinations,

Table 3
Exclusion criteria for the present meta-analysis.
Category Criteria
Formal Exclusion e The primary studies must have an effect size.
Criteria o The effect size must be a Bravais—Pearson correlation
coefficient.
o Studies must have been published after 2000.
o The studies must be written in English or German.
o The sample size of the study under consideration must be >
10.
Content-Related e The primary studies must include the investigated effect of
Criteria the ‘practice-performance link’ between GP measures and

company performance.

The GP measures investigated only include those referred to
as such in the literature.

For EP, at least one of the three EP measures must be used as
a variable.
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Table 4
Search strings.
Category Keywords
Sustainability Green, Sustainable, Sustainability, Environmentally

Green Procurement Green Procurement, Green Purchasing, Green Supply
Management, Green Supply Chain Management, Sustainable
Procurement, Green Management, Green Procurement

Practices, Green Practices

Economic Performance, Corporate, Performance, Firm Performance,
Performance Market Performance, Financial Performance, Operational
Performance, Company Performance, Organisational
Performance, Competitive Advantage
Study Type: Study, Primary Study, Quantitative Study, Journal Study,

Research, Analysis

Search Combination: Practice-Performance Link; Green Procurement/Purchas-
ing, Study; Research; Analysis; Green Procurement/Purchasing, Performance;
Green Procurement/Purchasing.

and keywords of data collection.

EconBiz, Google Scholar, Emerald, DeepDyve, Science Direct, and
Wiley Online Library were used as databases. For improved trans-
parency and visualisation of the research process, the creation of a flow
chart is recommended. The ‘PRISMA Checklist’ created a flow chart
(DeSimone et al., 2020). It aims to improve the search for systematic
reviews and meta-analyses (Moher et al., 2010). The flow chart for this
meta-analysis was modified because the literature search is based
exclusively on the databases mentioned above; that is, an extended
search from other sources is omitted in the identification phase. A total
of 1686 studies were identified by entering the search strings (Fig. 3).
Other databases can also be consulted. Regarding publication bias, re-
searchers must list the exact databases. However, Laird (1990) adds that
an exhaustive search for all published and unpublished studies is ‘one of
life’s mistakes that we only make once’. The identification, analysis, and
abstraction of data are way more important. Furthermore, Cook et al.
(1993) indicate that an unbiased selection is more important than a
search for every existing study. Given the numerous duplications of
studies in the databases, this was the only selection made.

One of the most common reasons for conducting a meta-analysis is
that a collection of studies has a higher statistical power than individual
studies (Cohn and Becker, 2003). Regarding this, it is useful to consider
the statistical power of the collected studies. Scholars conducting a
meta-analysis should therefore be interested in examining the likelihood

Database Research

- Identification
(N=1.686)
Formal Criteria (C1) Sereenin
(N=174) 8
Content Criteria (C2) s
— Eligibil
(N=22) 1g1bility
Final Sample :
- Inclusion

(n=22)

Fig. 3. Data collection protocol.
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that the research question is answered by a sufficient body of quanti-
tative analyses. In other words, researchers can estimate the statistical
power of the planned meta-analysis. This meta-analysis uses the
methods of Valentine et al. (2010) to estimate the prospective statistical
power for the fixed effects mean effect.

Assumptions about the characteristics of the typical study within the
meta-analysis are essential for calculating statistical power. Valentine
et al. (2010) argue that to estimate the variance of the average total
effect size, researchers can use their estimates about the number of
studies that will meet the inclusion criteria and their estimate of the
typical sample size within a study. Valentine et al. (2010) suggest the
following equation:

_n+n ES?
~(m)(n)  2(n+n)

(€8]

v

v is the value for the typical study’s effect size variance. While n is the
typical within-study sample size and ES is the typical weighted mean
effect.
With the estimated number of studies k, it is now possible to deter-
mine the weighted mean effect size variance v,.
0o =7 2
Vo=1 @
The mean is given by 4, and the variance is 1. The value (1) is known
as the non-centrality parameter and gives the extent to which a null
hypothesis is false.

3

To ultimately calculate the prospective power of a weighted mean
effect size p, the following formula can be used:

p=1-9(ca — 1) 4

¢q is the 100 — (1 — a) critical value for the standard normal distribution
and ¢(x) is the standard normal cumulative distribution function.
Following the conventions, the Type I error rate of @ = 0, 05 is used, and
for a one-tailed test ¢, = 1,64 is accordingly used. To calculate the
prospective power of a weighted mean effect size, we used the
assumption that n = 30 and k = 22. Zhou and Shen (2022) argue that a
meta-analysis with a within-study sample size of <30 and an estimated
number of studies <5 should be interpreted with caution. Should both
cases occur, definite conclusions should be avoided. The strength of a
meta-analysis can largely be diminished if the meta-analytic effects are
dominated by a single study, as examples by Zhou and Shen (2022)
show.

Positive correlations are relevant for this meta-analysis but should
not be set too high. For this reason, ES = 0,15 is still relevant for
consideration concerning the research question. The calculation is as
follows:

30430 0,15

- = 0,0668 5

"=30)30) T 230+30) ®
0,0668

Vo === = 0,003 6)
0,15

A= =274 @
0,003

p=1—(1,64—2,74) =1 — g(—1,1) = 1 — 0,123 = 0,877 8)

The estimated statistical power for the test, for the overall effect size
not being zero, is approximately 0.877. This suggests that a meta-
analytic test would correctly reject the false null hypotheses about
87.7% of the time if the mean effect size was greater than zero (Valen-
tine et al., 2010). This also means that 22 studies would be sufficient for
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this meta-analysis (Table 5).

3.4. Data analysis and validation

According to Hunter and Schmidt (2004), the weighted bare-bones
meta-analysis is used to estimate the population correlation. If the
population correlation is assumed to be constant across studies, it is
advisable to estimate this correlation not by a simple calculation of the
mean but by weighting it with the number of samples. The associated
variance is the frequency-weighted average squared deviation:

SZ :w (10)

An analysis by Hunter and Schmidt (2004) shows that, in exceed-
ingly rare cases, unweighted analyses are better than weighted ones.
Moreover, the question arises whether transforming the correlation
coefficient into Fisher’s z would be preferable. Such a transformation
leads to distortions, as larger correlations are weighted more than
smaller ones, and thus the population correlation is more positive
overall (Hunter and Schmidt, 2004). From the observed variance s?, the
variation of the population correlation, on the one hand, and the vari-
ation of the sample correlation, due to sampling errors, on the other, can
be taken. Thus, the variance of the population correlation could be
estimated by correcting the sampling errors of the observed variance s?2.
For each study, a true population correlation p can thus be estimated,
which can be compared with the study correlation r. The difference
between the two correlations is the sampling error e:

e=r—-pr=p-+e an

If one ignores minor distortions of the correlation coefficient, the
average sampling error is 0, and the standard deviation depends on the
sample size; consequently, if one calculates the variance of the study
correlation, then this is the sum of the variance of the population cor-
relation and the variance of the sampling errors:

6, =0, +o0. 12)

The equation consists of three variances. If only two are known, the
third variance can be calculated. From the available data, the variance of
the study correlations and the variance of the sampling errors can be
calculated to calculate the variance of the population correlation at the
end. For the calculation of the variance of the sampling errors, Hunter
and Schmidt derive the following equation as an approximation:

2= (1 772)2/@7 1) (13)

Here, 7 denotes the squared empirical mean and N the average sample
size. If equation (4) is converted to 03 and equation (5) is substituted into
equation (4), the equation is:

=0t~ (1-7)" /(N -1) (14)

The individual effect sizes could be corrected for measurement er-
rors. The correction requires reliability in the form of Cronbach’s Alphas
(Grief et al., 2017). The reliabilities are estimated with the help of
Cronbach’s Alpha coefficient as a measure of the internal consistency of

Table 5
Justification of sample size.

Effect Size to
Detect

Within-Study Sample Number of Studies to Be Power

Size Included

30 22 0.15 0.877
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a scale. This meta-analysis applies to the independent variable ‘GP’ and
the dependent variable ‘EP’. In most studies, the reliabilities can be
taken as Cronbach’s Alpha or ‘composite reliability’. Following the ex-
amples of Younis et al. (2020) and Song et al. (2017), the lowest
acceptable reliability can be set at 0.7. The equation by Hunter and
Schmidt (2004) can be used to correct measurement errors:

Tyy
o (as)

Here, r. denotes the corrected effect size, ry, the uncorrected effect be-
tween the two variables under consideration, and ry and ry, the
respective reliabilities, measured by Cronbach’s Alpha:

B Ty
"= o Voo (16)

By including the reliabilities, the weighting of the studies in equation
(1) can also be adjusted. A simple weighting, as in equation (1), does not
consider the information quality of the different studies; studies with
high reliability should be weighted higher than studies with lower
reliability. The equation for the new weighting is therefore:

wi=NA?  with A? = tgpOgp 17)

Here, w; describes the new weighting, A? the squared composite
‘Artefact Attenuation Factor’, which is the product of Cronbach’s Alpha
coefficients of the ‘GP’ variable and the ‘EP’ variable. N; is replaced by w;
in all the equations mentioned.

4. Results

For the meta-analytical summary, the studies were classified by
author and year, the journal, the consideration of the ‘EP’ within the
studies, the region, the sample size N, and the effect size. All of the
included studies report at least one of the three performance measures.
GP practices are defined differently. Green et al. (2012) collected data
from a survey after the definition of Zhu et al. (2008) and Carter and
Carter (1998), who define GP as a focus on cooperating with suppliers to
develop environmentally sustainable products. Wongtongchai and
Saenchaiyathon (2019) base their understanding of GP on Carter et al.
(2000), Min and Galle (2001), and Zsidisin and Siferd (2001), according
to whom life-cycle assessment should be undertaken in the selection of
products and packaging to encourage partners to reduce waste in the
supply chain. GP thus involved working with and assessing, auditing,
and certifying partners, which led to a research population of industrial
firms in Thailand that have already been certified with the ISO 14000
standard. Song et al. (2017) conducted a more extensive literature re-
view for the definition of the construct and divided GP into the already
mentioned two dimensions in their study: product-related GP and
process-oriented GP. The studies were sorted in ascending order from
top to bottom in terms of their effect size; the Bravais-Pearson corre-
lation coefficient was used as the effect size. In the case of ‘multiple
effect sizes’, the mean of the relevant effects was formed. Table 6 pre-
sents the sample.

The individual reliability data and the corrected effects according to
the procedure described in 3.4 can be found in Table 7.

Before the effect sizes are further processed during the meta-analysis,
the results of the meta-analytic balance sheet can already be classified
concerning GP and EP. When looking at the studies in the meta-analytic
balance sheet, one can note that every study has a positive effect. Based
on this data, it can be determined relatively early on that the population
correlation must also be positive in this case. However, the strength of
the correlation remains to be determined. Accordingly, it can be
assumed that the already described measures (Chapter 2.1) of the GP can
be considered to have a generally positive impact on EP.

For better comparability, both uncorrected and corrected effects
were calculated. The wuncorrected population correlation is
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Table 6 approximately 0.374, while the corrected population correlation is
Meta-analytic balance sheet. higher, approximately 0.435. Using the data collected within the meta-
Author (Year) Journal EP  Region Effect N analytical balance sheet, the variances of the study correlation and the
size variances of the sampling errors could be calculated for the variances of
Zhu et al. (2011) Journal of Industrial ~ F China 0.189 396 the poPulat10n correlation from the difference. The respective standard
Ecology deviations could then be calculated from the variances (Table 8).
Kalyar et al. (2019)  Sustainability Acc., F Pakistan ~ 0.223 387 The corrected standard deviations ¢, and o, can now be compared
Management and with the empirical mean values 7 and 7:
Policy Journal
Najmi et al. (2020) Int. J. Business Perf.  F, Pakistan 0.245 207 For 7 y 374 2994 + For 7 i 0.435 2 687
i or 7 applies : ———=2.994 x For 7, applies : —— = 2.687x
and SuPply Chain M, pp 0125 ¢ app 0.162
Modelling (0]
Tan et al. (2019) Int. J. Sustainable F, Malaysia ~ 0.262 122 *The calculations are based on the unrounded figures (for reasons of
Strategic 0 precision), rounded to three decimal places for better visualisation. This
Management . . P
ns.
Yildiz Cankaya et al. J. of Manufacturing F, Turkey 0.274 281 may r‘?sult n Shght deviatio .
(2019) Technology o This means that the empirical mean of the uncorrected effects,
Management rounded up, is 3.00 standard deviations above 0; for the corrected ef-
Abdallah and Business Process F, Jordan 0.287 215 fects, the value is 2.70. If all study correlations are normally distributed,
Al-Ghwayeen Management M, the probability that another correlation is zero or below zero is also zero.
(2019) Journal o Therefore, the population correlation is positive in all studies for both
Gosh (2019) J. of Manufacturing F, India 0.315 80 ? pop P
Technology M, the uncorrected and the corrected effects. As already assumed when
Management o] looking at the meta-analytic balance sheet and now calculated, it can
Lee et al. (2012) Industrial F, South 0.315 223 now be concluded that the population correlation is positive in the case
g;:’::riimem &Data O Korea of a normal distribution. Concerning the practice—performance link, this
Namagembe et al. Int. J. Management O Uganda 0.325 200 means that GP measures lead to an overall improvement in EP.
(2019) of Environmental The individual effect sizes can also be multiplied by the number of EP
Quality measures used. The effect sizes of studies that include all three measures
Yu et al. (2014) Int. J. Supply Chain  F, China 0365 126 are thus weighted more heavily than those of studies that include only
Management o t Th the followi lies to r:
Jawaad and Zafar Sustainable F, Pakistan 0.366 272 WO Or one measure. us, the Iollowing applies to r:
(2_02()) Developmgnf o E [EPM,-
Choi et al. (2018) Int. J. Logistics M, South 0.373 300 Ty, =1 X S (18)
Management (6] Korea 3
Songetal. (2017)  Int. J. Logistics F,  China 0374 206 Here, r;, stands for the weighted effect size and EPD; for the number
Management o fEP® included in th . dv. Th . iohti
Ismail et al. (2019)  Int. J. Logistics R, Jordan 0386 79 o measures included in the respective study. 'ere is no weighting
Systems and M between the three measures, so all of them are weighted equally. The
Management results of the weighted population effects r; and 7, are as follows:
Mishra et al. (2019) Theoretical F, India 0.389 374
Economic Letters M, 7, =0.255 Te, = 0.298
[¢]
Greenetal. (2012)  Int. J. Supply Chain  F, USA 0.436 159 The two results of the weighted population effects are positive and
Management M, thus show a correlative relationship. The correlation between GP prac-
) o tices and EP sought within the conceptual framework can thus be
Younis et al. (2020) IIMB Management F, UAE 0.549 12 i . ces
Review o quantified. It can thus be concluded that GP practices have a positive
Li et al. (2019) Int. J. Managing o China 0.552 159
Projects in Business
Chan et al. (2012) Industrial Marketing F China 0.62 194 Table 8
Management Uncorrected and corrected effects.
Green et al. (201 M F, USA 0.62 225
reen et al. (2014 anagement . Uncorrected Effects Corrected Effects
Research Review M
Wongthongchai and J. of Industrial F, Thailand 0.638 286 r =0.374 r. =0.435
Saenchaiyathon Engineering and M, 62 = 0.020 62 =0.030
(2019) Management O o2 = 0.005 62 = 0.004
. e N e ‘
Dubey et al. (2013) Int. J. Procurement F, India 0.64 55 o2 — 0.016 o2 —0.026
Management M P P
o, =0.125 cp. = 0.162
Table 7
Table of results (Cronbach’s Alpha and composite reliability).
Author (Year) o GP o EP r Ie Author (Year) o GP o EP r Ie
Zhu et al. (2011) 0.91 0.89 0.189 0.21 Choi et al. (2018) 0.775 0.679 0.373 0.514
Kalyar et al. (2019) 0.92 0.79 0.223 0.262 Song et al. (2017) 0.7 0.7 0.374 0.534
Najmi et al. (2020) 0.852* 0.813* 0.245 0.294 Ismail et al. (2019) 0.768 0.604 0.386 0.567
Tan et al. (2019) 0.895* 0.886* 0.262 0.294 Mishra et al. (2019) 0.809 0.936 0.389 0.447
Yildiz Gankaya et al. (2019) 0.792 0.91 0.274 0.323 Green et al. (2012) 0.953 0.938 0.436 0.461
Abdallah and Ai-Ghwayeen. (2019) 0.809 0.878 0.287 0.34 Younis et al. (2020) 0.7 0.7 0.549 0.784
Gosh (2019) 0.836 0.856* 0.315 0.372 Li et al. (2019) 0.958 0.959 0.552 0.576
Lee et al. (2012) 0.891 0.914 0.32 0.355 Chan et al. (2012) 0.81* 0.91* 0.62 0.722
Namagembe et al. (2019) 0.85 0.86 0.325 0.38 Green et al. (2014) 0.97 0.915 0.62 0.658
Yu et al. (2014) 0.791 0.842 0.365 0.447 Wongthongchai and Saenchaiyathon (2019) 0.835* 0.837* 0.638 0.763
Jawaad and Zafar (2020) 0.916 0.816 0.366 0.423 Dubey et al. (2013) 0.831 0.834 0.64 0.769
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effect on EP.

5. Discussion
5.1. Theoretical implications

From a total of 1686 originally identified studies, 22 were included
in the meta-analytical review. From the selected studies, the relevant
effect sizes of the ‘practice-performance link’ under consideration could
be extracted. In addition, almost all studies provided Cronbach’s Alpha
as a reliability coefficient. All effect sizes were positive, and two positive
overall effects (r; = 0.255; 7, = 0.298) can be presented as meta-
analytical results. Applying the rule of thumb (Kosfeld et al., 2016) for
interpreting the Bravais-Pearson correlation coefficient, the weighted,
corrected population effect describes a weak positive correlation, while
the corrected population affects a medium positive correlation. Looking
at the meta-analyses already carried out (Table 2), this meta-analysis fits
in and also finds an overall positive effect in the considered practi-
ce-performance link. For comparison, the meta-analysis conducted by
Golicic and Smith (2013) on the correlation between environmental
supply chain practices and market-based (r = 0.317), operational-based
(r = 0.301), and finance-based (¥ = 0.283) performance shows compa-
rably positive effects regarding the introduction of green measures.

Concerning the linkage between the corporate environmental strat-
egy and the NRBV discussed by Hart (1995), there was a lack of
empirical support at the time (Guang Shi et al., 2012). This
meta-analysis suggests that the adoption of GP practices contributes to
business performance at different levels. This result should increase
confidence in the implementation of GP practices as a profitable envi-
ronmental strategy to reduce environmental impacts while increasing
EP. The positive and significant results support the NRBV theses,
particularly in terms of value creation from upstream production vari-
ables and their performance improvement at multiple levels—financial,
operational, and market. A differentiation of the three interwoven
strategies in Hart’s (1995) NRBV product stewardship, pollution pre-
vention, and sustainable development would be of interest for future
research to be able to draw concrete conclusions.

Guang Shi et al. (2012) also draw on Institutional Theory in their
conceptualisation of a natural resource-based GSCM, as research as-
sumes that an organisation’s motivation to adopt GP practices is also
influenced by regulatory and market pressures (Arora and Cason, 1995).
Accordingly, companies are not only profit-oriented but also strive to
achieve social legitimacy (Suchman, 1995). Government policies, such
as the EU’s Integrated Product Policy, drive green consumption by
setting guidelines and regulations that encourage companies to produce
green products and facilitate coordination with consumer groups. The
basic assumption of the NRBV, that organisations particularly strive for
competitive advantages, is also interpreted in a more differentiated
manner and is based on the inclusion of political influences.

5.2. Practical implications

Political ambitions to foster a sustainable transition currently
abound. The Sustainable Development Goals, the European Green Deal,
and the Circular Economy Action Plan are just a few examples. This
meta-analysis revealed the importance of the purchasing institution and
the significance of ecological considerations and measures within the
company. This study is in line with the definition of early-stage sus-
tainability as found in the Brundtlandt Report of the World Commission
on Environment and Development (WCED, 1987). The report was con-
cerned with sustainable and intergenerational development in the
member states of the United Nations, in which economic, social, and
ecological development goals were to be harmonised. The development
of a member state was considered sustainable if it could meet the needs
of today without jeopardising the ability of future generations to meet
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their needs.

This is also reflected in more recent research contributions, such as
Sjafjell and Wiesbrock (2016), who argue in favour of a balance between
all three dimensions. Wurster and Ladu (2022) developed a generic in-
dicator concept for the circular economy: the composite Triple C indi-
cator concept consists of 20 elements that cover all three pillars of
sustainability (environmental, social, and economic). It is to be inte-
grated into a software program that will make it easier for purchasers in
Germany to decide in favour of circular and sustainable products. In
addition to the three performance indicators analysed, several others
also lead to an increase in competitive advantages from the NRBV
perspective. These include, for example, brand loyalty and innovation.
By utilising GP practices, companies can position themselves more
sustainably overall. Increasing environmental performance must also
always be considered in order not to defeat the purpose of implementing
GP measures.

However, questions arise, first as to the extent of the influence of GP
on EP when studies still show barriers to the implementation of GP
(Ansari et al., 2023; Igarashi et al., 2015), and second, how and when GP
should be encouraged. Hsueh et al. (2020) found that the presence of a
formal policy has a significant impact on actual implementation. For an
actual change, political ambitions may need to set even higher or stricter
requirements. Further, to be able to implement GP in a more targeted
manner, it would make sense to differentiate between the practices and
their impact. The calculation of life-cycle costs, for example, is a key tool
for GP, even after Hart’s (1995) NRBV, which indicates a positive impact
on financial performance. However, the use of life-cycle costing is also
not yet widespread (Iraldo et al., 2016). It is therefore important to
actively tackle other barriers in addition to the perception of higher
costs and, in particular, to start with the implementation phase of
target-oriented GP practices (UNEP, 2022).

5.3. Methodological limitations

The present results are only preliminary. There is a lack of replication
in procurement and supply chain management research. To create a
better starting point, other researchers have already called for more
replications in the first step (Pagell, 2021; Wynstra et al., 2019) and
additional meta-analyses in the second step (Van Weele and Van Raaij,
2014). Nevertheless, methods were employed to overcome these de-
ficiencies within the framework of the present study. For instance, the
selected studies for the ‘apples and oranges’ problem were not perfect
replications as each had a different framework within which research
was conducted. However, given the two approaches that have arisen,
perfect replications are not mandatory for conducting a meta-analysis,
provided that the individual effect sizes of the respective studies are
weighted differently, the foundations for which were laid in Section 3.4.

Formal and substantive exclusion criteria were established to avoid
the ‘garbage in-garbage out’ problem (3.3). Although poor-quality
studies could be excluded, this is associated with a high loss of infor-
mation; using Cronbach’s Alpha allows qualitative differences to be
considered by correcting measurement errors (Grief et al., 2017). Some
studies showed Cronbach’s Alpha reliabilities below 0.7. In most exist-
ing literature, a threshold value of o = 0.8 is described as good, but
values of a = 0.6 are still used for shorter scales. Cronbach’s Alpha co-
efficient for the work ranged from 0.604 to 0.97. Some studies had
multiple relevant effect sizes within the research results.

Potential publication bias is a central problem in meta-studies. All of
the included studies show positive effects, which could indicate a
partiality for desired outcomes. As in other fields, sustainability and
climate protection studies have indicated a tendency to publish partic-
ularly positive results (Michaels, 2008; Reckova and Irsova, 2015). Mi-
chaels (2008) pointed out the close interconnection between research
findings and policymaking based on potential biases. The resulting
synergy between publication bias, public perception, scientific
consensus, and policy is described as worrying, especially if these biases
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are not considered or even corrected.

Finally, the problem of ‘multiple effect sizes’ was solved by aver-
aging, as done in previous studies. However, minor bias cannot be
prevented by averaging, and there are limitations and potential biases in
the bare-bones meta-analysis approach. Hunter and Schmidt’s (2004)
methods of bare-bones meta-analysis were used to correct for sampling
errors, and attenuations due to measurement errors were corrected by
specifying the reliabilities within the studies. However, biases in the
results could still arise as the bare-bones meta-analysis does not correct
all artefacts (Hunter and Schmidt, 2004). Thus, a bare-bones meta--
analysis forms the basis for an extended investigation if the data from
the selected studies are sufficient and meet the increased requirements.

6. Conclusion

We conclude that a positive correlation exists between the intro-
duction of GP measures and organisational performance. This study
arrived at this finding by conducting a bare-bones meta-analysis that
compared the standard deviations with the empirical mean values,
establishing that the probability of a correlation of zero or below zero
must be zero. Existing studies and meta-analyses already show positive
results for green supply chain practices (D’Agostini et al., 2017; Fang
and Zhang, 2018; Golicic and Smith, 2013). The results of this study
extend the literature to explicitly identify the impact of each of the three
additional factors involved in EP increases should an organisation
introduce GP measures. We employed a meta-analytical methodology,
adding operational, market, and financial measures. We confirm that if
both ecological and economic dimensions improve, the goal of company
growth is achieved (Balaceanu and Apostol, 2014).

This study has several limitations, which present future research
opportunities. Our meta-analysis was imbalanced in that most of the
studies were regionally based in Asia, with few studies extending to
North America and Central Europe. Given the increasing climate
awareness and the possible pioneering role of the European Union in
climate protection (Wurzel et al., 2019), further quantitative studies of
the ‘practice-performance link’ in Europe between green purchasing
and sourcing practices and business performance are needed to improve
our universal understanding. Within the results, it could also be estab-
lished that the variation of the individual effect sizes is not just due to
sampling errors; the moderator variables must also be present. The exact
moderator variables can be determined in further research; for instance,
as it can be assumed that the region in which the studies were conducted
is a possible moderator variable, additional studies from Europe could
have an increased positive or negative influence on the result.

Furthermore, studies on the green practice-performance link within

Appendix. Detailing the concepts of the practice-performance link
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public procurement are scarce and would be particularly interesting
against political implementation pressure. Moreover, UNEP (2022)
attested that the perception of higher prices and, thus, the fear of eco-
nomic profitability is the biggest hurdle, especially in the public sector.
Based on the meta-analytical results and the finding of a positive cor-
relation of the considered ‘practice-performance link’, further research
should investigate which specific GP measures improve company per-
formance and how strong the influences of the individual measures and
instruments are. Identifying moderator variables that explain the dif-
ferences between the studies could also be particularly important for an
extended analysis. For this purpose, ‘credibility intervals’, as defined by
Golicic and Smith (2013), can be used. Possible variables include the
intensity of collaboration between buyer and supplier, which is needed
for a successful GP (Guang Shi et al., 2012), as well as the duration of
collaborations and the development of the GP performance over time. In
summary, further and more comprehensive empirical studies and ana-
lyses are necessary to consolidate the data. Such consolidation can
improve the informative value of further meta-analyses on the ‘practi-
ce-performance link’ under consideration to show that green measures
in the area of procurement and purchasing are consistent with EP and
even improve it.
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Deductive Codes Definition

Green Purchasing/
Procurement
Operational Performance

An environmental purchasing initiative that aims to ensure purchased products and materials meet with environmental objectives set by the purchasing
firm, such as reducing sources of waste, encouraging recycling, reuse, and substituting materials.
The organisation’s capabilities to more efficiently produce and deliver products to customers with improved quality and reduced lead times lead to

improving its position in the marketplace and increasing its chances of selling its products into international markets.

Market Performance

competitive advantage, customer loyalty, brand equity, etc.

Financial Performance

Market-based performance centres on financial indicators reflecting market goals concerning meeting customer needs, including market share,

Financial performance refers to profitability, as indicated by return ratios, earnings, and profit.
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