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Abstract 

Recently increasing popularity and the substantial need for sustainability in supply chain requires 

new designs of procurement which is being regarded as the most important driver to push the 

suppliers to become more sustainable. Manufacturing firms, in the name of survivability on the 

market, accept sustainability principles and transform their corporate culture in this respect. The 

power of procurement is being regarded yet as a regulatory tool by the national governments and 

international organizations while establishing sustainability in supply chains.  In this study, we 

intend to establish a multi-criteria-decision-making model to select the most sustainable 

supplier/manufacturer conforming to the current purchasing requirements of a sustainable 

manufacturing company. In doing so, the procuring company will foster the suppliers to becoming 

a sustainable company in the supply chain by both a product redesign and by the whole 

manufacturing process.   
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Satın Alma İhtiyaçlarınıza Uygun En Sürdürülebilir Tedarikçi Nasıl Seçilir: 

Sürdürülebilir Satın Alma İçin Çok Kriterli Karar Verme Modeli 

 

Öz 

Tedarik zincirinde son zamanlarda artan popülerlik ve sürdürülebilirliğe olan önemli ihtiyaç, 

tedarikçileri daha sürdürülebilir olmaya iten en önemli itici güç olarak kabul edilen yeni satın alma 

tasarımlarını gerektirmektedir. Üretim yapan firmalar piyasada kalıcı olmak adına 

sürdürülebilirlik ilkelerini benimsemekte ve kurum kültürlerini bu doğrultuda dönüştürmektedir. 

Satın alma birimi, tedarik zincirlerinde sürdürülebilirliği tesis ederken ulusal hükümetler ve 

uluslararası kuruluşlar tarafından bir düzenleyici araç olarak görülmektedir. Bu çalışmada, 

sürdürülebilir bir üretim şirketinin mevcut satın alma gereksinimlerine uyan en sürdürülebilir 

tedarikçi/üreticiyi seçmek için çok kriterli bir karar verme modeli kurmayı amaçlıyoruz. Bunu 

yaparken, satın alma bölümü, tedarikçilerin hem yeniden ürün tasarımı hem de tüm üretim süreci 

yoluyla tedarik zincirinde sürdürülebilir bir şirket olmalarını teşvik edecektir. 
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Introduction 

 

Sustainability, nowadays, gains more and more importance almost in all sectors especially 

in designing supply chain. Increasing consumption of energy and environmental 

destruction of natural resources by human beings as well as fossil combustion which 

causes green house gas emissions are upcoming threats in terms of sustainabilty to all 

ecosystems for the near future (Rohrmus et.al 2011). The manufacturing industries and 

resource consumption and total CO2-emissions of the world (OECD, 2008). However, 

there is a significant potential to reduce the resource consumption through sustainable 

initiatives and technologies (Karlsson 2011). 

 

The United Nations Conference on Environment and Development in 1992 invited world 

leaders and citizens to have their attention to environmental destruction. In addition to 

economic and environmental issues of sustainability, social issues have been recognized 

also as a third consideration about sustainability at this conference. This challenge raised 

procurement practices as a sanctionary tool for policy and planning factors (Fisher 2013). 

It may be inevitable that a manufacturing company, not only as a supplier but also as a 

buyer, has to be in a sustainable supply chain. The external customers of the manufacturing 

companies might have already accepted an entire sustainable understanding and might 

have been implementing it during all their processes. In addition to that, the decisions 

taken by international organizations such as UN, World Bank, and EU might have already 

started to foster the manufacturing companies to implement sustainability factors in their 

procurement – production – sales flow.  In this case, the change will make an influence 

not only on that process but also on the whole company culture. EU public authorities try 

to make a substantial contribution to achieve local, regional, national and international 

sustainability goals by using their purchasing power.  As an impact of procurement on 

sustainable supply chains, estimated total expenditures by EU public authorities account 

for approximately 19% of the EU GDP (Tosoni 2013).  

 

Many definitions of sustainable (public) procurement (Fisher 2013), (The State of 

Queensland 2009), (DEFRA 2006), (American society of civil engineers, 2020), and 

(Agbesi, 2018) primarily use terminology like "strategic concern and political project, a 

technical exercise, a case for procurement professionals, linking minimization of social 

and environmental risk with enhanced organizational image, cost savings (based on life-

cycle costing methodologies), a case for procurement professionals, and a technical 

exercise. We frequently encounter formulations that refer to a strategy that generates value 

for money over the long term in terms of advantages for society, the economy, and the 

environment in addition to the company. In response to the question "why sustainable 

procurement?" it lowers a company's carbon footprint and environmental waste, which 

has long-term business benefits like an improved public image, competitive advantage 

through innovation, and potential economic benefits through improved efficiencies, 

longer lasting materials, and less expense on waste disposal and cleanup (Ramkumar and 
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Jenamani 2015). On the other side, client expectations for environmentally friendly goods 

and services and growing legislation are some of the forces behind sustainable 

procurement initiatives. According to Ramkumar and Jenamani (2015), more businesses 

are using these programs as a part of their social responsibility initiatives recently. 

Through increased internal quality and operational efficiency, innovation, efficiency, 

openness, and social and environmental responsiveness, sustainable procurement methods 

assist firms in achieving greater financial benefits (Islam et al., 2017). Proactive 

purchasing, value generation, cost reduction, risk management, and compliance seem to 

be the benefits of sustainable procurement as a part of the procurement process. (Oracle, 

2015). Sustainable supplier selection (SSS) is a complex multi-criteria decision-making 

process that is crucial because supplier selection is one of the most crucial steps in the 

entire procurement process. The outcome of this decision will determine whether the 

sustainable procuring department's efforts with suppliers are successful or unsuccessful. 

A prerequisite for supplier selection is the incorporation of sustainability factors into 

conventional supplier selection procedures (Phochanikorn and Tan, 2019).A important 

and difficult job for buying departments is how to set up an efficient assessment system 

and approach when selecting sustainable suppliers (Phochanikorn and Tan, 2019).Most 

studies in the field of supplier selection methods employ MCDM techniques based on 

standard fuzzy set theory to address unclear information and compute weights without 

considering how each aspect would affect the decision-making process's outcomes 

(Phochanikorn and Tan, 2019). 

Figure 1: Güngör Plastik 2016 Sustainability Score 

Source: (EcoVadis, 2016) 
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As mentioned above sustainability has three main categories that are called economic, 

social and environmental sustainability (Garbie 2013), (The State of Queensland 2009). 

While economic sustainability relates with the finacial stability and the costs, 

environmental sustainability refers to the impacts of firms’ activities such as 

manufacturing, purchasing and selling etc.-   the least known side, social sutainability 

deals with life standards of people such as health, safety and well-being aspects (Raunak, 

2015). 

 

Table 1: Sustainability dimensions  

 

 

ECONOMIC 

SUSTAINABILITY 

 

SOCIAL 

SUSTAINABILITY 

 

ENVIRONMENTAL 

SUSTAINABILITY 

 

- Globalization 

Issues 

- Emerging Issues 

Innovation 

- Reconfiguration 

- Competitive 

trategies Appraisal 

Performance  

- Flexible 

Organization 

Management 

 

- Work 

Management  

- Human Rights 

- Societal 

Commitment 

- Customers Issues 

- Business 

Practices 

 

- Environment 

Management  

- Use of Resources 

- Pollution and 

Dangerousness 

- Natural 

Environmental 

 

(Source: Raunak, 2015) 

 

About five years ago researchers (Touboulic and Walker 2015) were thinking that 

quantitative measurement of sustainability performance indicators should have been 

included in economic, environmental and social dimensions. Today, as a provider of 

business sustainability ratings, EcoVadis' sustainability scorecards provide quantitative 

environmental, social and ethical rates of the organizations across 198 purchasing 

categories and 155 countries (PR Newswire, 2019). Since the rates are in quantitative 

measurements, we can use them in TOPSIS which is one of the most usefull MCDM 

model for selecting the most sustainable supplier as per our purchasing needs. In this 

paper, we will be seeking to finding out the weighs in quantitative percentage of the 

criteria that will be used in TOPSIS model trough AHP. 
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Literature Review 

 

Fisher (2013), in his research, questioned the goals that are targeted to achieve by 

sustainable public procurement.  In addition to economic, environmental and social 

aspects of sustainability the author who claimed that there is a political side of becoming 

able to get sustainability by way of using government procurement identified the negative 

and positive sides of European Union Public Procurement Directives. 

 

Tosoni (2013) highlighted the emphasis of the European Union on public procurement as 

a tool to be used in obtaining social and environmental objectives but he criticized the 

Union on remaining not clear how to integrate sustainability principles into procurement.  

The author who studied the European Union Public Procurement Directives regarding to 

WTO (World Trade Organization) Government Procurement Agreement (GPA) claimed 

that this agreement gave openness to sustainable procurement principles and is going to 

help UN lawpeople draw the legal framework of the subject.   

 

Rankumar and Jenamani (2015) defined 26 factors required by supply chain sustainability 

through online auctions and procurement and they gathered them in six main dimensions. 

The writers who gathered the selection of the dimensions and the criteria in three phases 

used analytic network process (DANP) based on the Decision Making Trial and 

Evaluation Laboratory (DAMATEL) as a multi-criteria decision-making (MCDM) for 

solution and they tried to find out dependency weights using the criteria themselves.  

 

Gold and Awasthi (2015), argued that from now on, the products manufactured by the 

companies must have sustainabiliity standards which can be established in the criteria of 

supplier selection and evaluation processes.  The authors supported their arguments with 

a two-step fuzzy decision making model which they used for selecting the supplier and 

their second tier supplier. 

 

Setiadi and Abduh (2020) investigated how to organize sustainable concrete work through 

the planning of sustainable procurement, the integration of sustainable concepts into 

specifications, supplier selection, contract management, assessment of bids, and supplier 

performance. 

 

It is commonly acknowledged that one of the key facilitators of SSCM is the depth and 

quality of the connection between a company and its suppliers. A collaborative approach 

to SC relationship management is likely to be more successful in attaining sustainable 

development goals, according to several experts in the area.  Little study, however, has 

examined collaborative SSCM from a more nuanced standpoint or particularly evaluated 

its viability outside of the setting of major firms working together on environmental 

initiatives. 
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According to Grandia and Voncken (2019), the lack of social kinds of GPP prevents direct 

generalization of GPP to other types of sustainable public procurement (SPP). 

In their study, Kumar et al. (2016) claimed that their method helped managers take into 

account the language judgment of the decision-makers and translate it into a quantitative 

scale. Poor performance will be outranked after this strategy is applied, which will aid in 

choosing the best green supplier for the organization's needs. 

 

By concentrating on PCS (Private Certification Systems), which have arisen as 

governance instruments for sustainable development and regulate social and 

environmental norms across global supply chains, D'Hollander and Marx (2014) attempt 

to state engagement with private governance. 

 

To identify uncertainties and dependencies among criteria as well as to examine the 

weights of the criteria, Phochanikorn and Tan (2019) proposed a method combining  

intuitionistic fuzzy set theory (IFS) with a decision making trial and evaluation laboratory 

(DEMATEL) combined with an analytic network process (ANP). Results indicate that the 

proposed model is capable of not only identifying the most environmentally friendly 

supplier, but also of improving the socio-environmental performance of the enterprises, 

which is essential for achieving sustainable development. 

 

By taking into account both quantitative preferences like cost, supplier capacity, and 

carrier capacity along with qualitative criteria like quality, reliability, social, and 

environmental factors for the selection of suppliers and carriers, Kaur and Singh (2019) 

proposed a flexible dynamic sustainable procurement (FDSP) framework for global 

supply chains. 

 

In order to integrate social and environmental sustainability factors into the procurement 

process holistically, Laosirihongthong et al. (2019) employed FAHP to evaluate suppliers 

and allocate orders in a sustainable manner. 

 

According to Waris et al. (2019), the Analytic Hierarchy Process (AHP) is a recommended 

method for generating a sustainable procurement index with reliable sensitivity analysis 

findings for purchasing construction equipment. The suggested procurement index, 

according to the proponents, will aid decision-makers in the process of buying 

environmentally friendly construction equipment. 

 

Supçiller and Çapraz (2011) combined AHP and TOPSIS to choose the best supplier for 

a recurring demand for purchases. Through AHP, they calculated the criteria's weights, 

which they then entered into TOPSIS.  
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Integrating Sustainability Criteria Into Procurement Process 

 

The ISO (International Organization for Standardization) 20400 standards for sustainable 

procurement are not certification requirements but rather a set of guidelines for 

organizations looking to incorporate sustainability into their procurement practices 

(Setiadi and Abduh, 2020). Sustainable manufacturing can be defined as producing 

outputs not only in a nonpolluting but also economic way, while preserving energy and 

natural resources. Besides the maufacturing operations and products have to be safe both 

for employees and consumers in social terms (Norsiah Hami et al 2015). A manufacturer 

must integrate social and environmental factors into the enterprise to become a sustainable 

company (Greenberg and Quillian 2012). On the other hand, environmental regulations 

can lead to creativity and vital improvements such as, new materials, new technologies 

and new functionalities (Dalmarco et al 2015).  

 

Two directives were approved in 2004 by the Council and European Parliament in order 

to provide a clear framework and modernize public procurement at the EU level. The 

directives make it permissible for contracting authorities to take environmental and social 

factors into account when making purchasing choices (D'Hollander and Marx, 2014). 

 

When it comes to the relationship between these three pillars and procurement, social 

procurement serves as a sign of social and ethical accountability for issues like labor laws 

and worker rights as well as for favorable social outcomes from the acquisition of goods, 

services, and works, thereby enhancing the procurement's value (The State of Queensland 

2009). Environmental considerations include the lifespan of the good or service (The State 

of Queensland 2009): Impact on the environment, Resource usage, including the use of 

non-renewable resources, Waste volume and kind, End-of-life decisions (such as 

recyclability, resource recovery), and Energy use and type of energy used. • The quantity 

of hazardous and poisonous waste; the level of pollution, noise, and emissions. Some of 

the economic issues that need to be addressed include acquiring capital that results in 

lower through-life costs, such as through lower annual operating and maintenance costs, 

reexamining requirements and demand at the source to avoid unnecessary procurement, 

lowering end-of-life disposal costs and impacts, enhancing supply chain efficiency, and 

cost savings. 

How To Get And Evaluate Sustainability Measurements Of The Suppliers 

 

Manufacturing operations and products have to be safe both for employees and consumers 

in social terms (Hami et al 2015). Sustainable manufacturers must report their 

performance to accepted authorities, such as Global Reporting Initiative and Carbon 

Disclosure Project, depending on particular geography and industry (Greenberg and 

Quillian 2012), and they also reveal voluntarily their environmental and social 

performance. This mechanism makes a corporate image of socially responsible enterprises 
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(Rover et al 2015).  But, unless a catastrophe in the industry or just leaks of negative news 

occure general reports are not made (Lee and Hutchison 2005). So disclousers of 

manufacturers must be considered as credible by stakeholders, consumer, supplier et al. 

(Bartley et al 2015). Another tool for sustainabilty measurement is third party certification 

programs and management system standarts. An authorized third party certifies and so 

decides on whether a manufacturer meets the required environmental and social 

performance in terms of sustainabilty (Greenberg and Quillian 2012). Management system 

standards is another option. One of the most common used mechanism for sustainabilty 

standardization is ISO 14000 series. Thanks to the environmental management standards, 

manufacturers can be aware of their production activities' impact on environment and they 

can benchmark their sustainability performance in particular industry. 

A procurement process can be as follows:  

1. Preparation and planning,  

2. Publication, 

3. Submission of tenders and selection of tenderers,  

4. Evaluation of tenders  

5. Awarding the contract, 

6. Contract implementation (European Commission 2015).  

 

Finding suitable suppliers is a prerequisit to start with selecting the most suitable one. 

From a traditional perspective, only price analysis could be enough, but nowadays only 

having the lowest cost isn’t a wise solution. Sustainability ıssues are getting more and 

more important. It’s a big challenge to relate the balance of cost benefit and sustainabilty 

(Department of Housing and Public Works Procurement Transformation Division 2009). 

Under the open competittion circumstances, how the firm will balance the sustainability 

and its other objectives is a challenging question waiting for answer. The main rationale 

of the firms’ foundation is assuring their sustainable competitive advantages. It can be 

achieved by maintaining profit ration at the highest level. For high profit, low raw material 

costs, also low labor costs must be ensured. While those issues are indispensable for the 

managers and also for the purchasers, sustainability is a big challenge for competitive 

firms (Fisher 2013). Despite the fact that numerous studies have concentrated on 

evaluating suppliers from a variety of angles, there has been little research on how best to 

distribute purchases among favored suppliers who comprehensively meet the financial 

advantages, environmental goals, and social requirements. Due to current pressure on 

global sustainable supply chain norms, the necessity for a holistic strategy is increased. 

(Laosirihongthong et. al., 2019). 
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Figure 2: Firm’s sustainability process 

 

Source: Kannegresser 2014 

 

The Environmental Factors of Sustainable Procurement 

 

The purchasing process is the window of a firm opening to external environment. The 

purchasing and supply management are at the centre of sustainability affairs. But howewer 

it doesn’ t only depends on itself or it’s willingness toward sustainability. A firm is as 

sustainable as its suppliers are. A firm’s sustainability doesnt just refer to the direct 

relationship between the firm and its first suppliers. It also implies the other dealings 

which take place between its suppliers and suppliers’ suppliers (Miemczyk and Johnsen). 

So it is a sustainability chain which starts from the secondary or tertiary suppliers and 

continues during the process. 

 

In last decades, the old adversarial relationship between supplier and the purchaser has 

changed a lot. The new form indicates that from the beginning of the contract, both of the 

parties become candidates of being strategic partners (Aluntaş ve Türker 2011) What are 

the barriers or incentives for sustainability in pocurement? A survey explains this question. 

It was conducted as sending   e-mail to over 1000 public procurement professionals in 25 

countries. 

 

 

 

 

 

 



İstanbul Kent Üniversitesi İnsan ve Toplum Bilimleri Dergisi 

Cilt: 4 Sayı: 2 Yıl: 2023 e-ISSN 2717-9737  

54  

Table 3: Perceived barriers to implementing SP 

 U

K 

(%

) 

Weste

rn 

Europ

e (%) 

Easte

rn 

Euro

pe 

(%) 

Scandina

via (%) 

USA/Can

ada (%) 

Rest 

of 

the 

worl

d 

(%) 

All 

Countr

ies (%) 

Financial 48.

1 

16.3 11.1 10.3 34.6 18.2 30.4 

Informational 12.

3 

12.2 5.6 6.9 7.7 9.1 9.9 

Legal 1.9 8.2 2.8 6.9 7.7 0.0 4.6 

Managerial/Struc

tural 

21.

7 

8.2 2.8 3.4 5.8 9.1 11.7 

Political/Cultural 5.7 8.2 2.8 0.0 5.8 18.2 5.7 

Product/Quality 5.7 4.1 2.8 0.0 9.6 27.3 6.0 

Priority 8.5 2.0 0.0 0.0 3.8 0.0 4.2 

 Source: Brammer and Walker 2011 

 

Being sensitive in environmental and social ıssues is an attractive feature for a supplier. 

The knowing of that “Sustainable supplier must be working with sustainable supplier” 

may attract the firms’ attention. By this way, suppliers may create new markets for 

themselves. In manufacturing industry, firms know that sensitive suppliers provide them 

reduced likelihood of supply disruption. So, for the purpose of sustainable procurement, 

the companies should make their suppliers as sustainable as the highest degree at which 

they want to be. 

 

Conclusion 

 

This paper intend to establish a multi-criteria-decision-making model to select the most 

sustainable supplier/manufacturer conforming to the current purchasing requirements of a 

sustainable manufacturing company. In conclusion, selecting the most sustainable 

supplier that aligns with your purchasing needs is a crucial step towards achieving 

sustainable procurement practices. The multi-criteria decision-making model presented in 

this article provides a comprehensive framework to guide organizations in making 

informed and responsible choices when it comes to supplier selection. Implementing the 

multi-criteria decision-making model discussed in this article requires commitment and 

collaboration from all stakeholders involved in the procurement process. It demands a 

shift towards a more sustainable mindset and a willingness to prioritize long-term benefits 

over short-term gains. However, the rewards are substantial, as sustainable procurement 

not only mitigates environmental and social risks but also enhances reputation, reduces 

costs, and fosters innovation and resilience within the organization. Through this research, 

we have highlighted the importance of sustainable procurement in promoting 
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environmentally responsible practices, social equity, and long-term economic viability. 

By adopting this model, researchers and procurement professionals can make informed 

decisions that align with their organization's sustainability goals and contribute to a more 

sustainable supply chain. One key aspect of the model is its ability to consider multiple 

criteria simultaneously, enabling a holistic assessment of supplier performance. This 

approach goes beyond traditional procurement practices that primarily focus on cost and 

quality, allowing organizations to prioritize sustainability factors when selecting 

suppliers. By integrating environmental impact, social responsibility, and economic 

considerations, the model empowers researchers to make sustainable choices that lead to 

positive impacts across various dimensions. 

 

Furthermore, the model provides a structured framework that enhances transparency and 

accountability in supplier selection processes. Researchers can use it to objectively 

evaluate potential suppliers, ensuring that sustainability considerations are systematically 

integrated into the decision-making process. This not only helps organizations identify 

suppliers with strong sustainability practices but also fosters continuous improvement by 

encouraging suppliers to align with sustainability standards. It is worth noting that the 

model presented in this article is a guide and can be adapted to suit the specific needs and 

context of different organizations. Researchers and procurement professionals are 

encouraged to tailor the criteria and weightings according to their unique requirements 

and industry-specific challenges. Additionally, ongoing research and collaboration across 

academia, industry, and government are vital for refining and advancing sustainable 

procurement practices. In conclusion, the multi-criteria decision-making model presented 

in this article offers a valuable tool for researchers and procurement professionals seeking 

to select the most sustainable supplier in accordance with their purchasing needs. By 

embracing sustainability as a fundamental criterion in supplier selection, organizations 

can drive positive change, contribute to a more sustainable future, and create a competitive 

advantage in the marketplace. 
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