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Abstract: Achieving sustainability is a main goal for the pharmaceutical and life science industries. However, 
the pharmaceutical supply chain faces several criticalities, which make sustainability particularly challenging in 
this field. For instance, the development and production of drugs consumes large quantities of natural 
resources. Also, the distribution of drugs is particularly complex to be managed, because of the very large 
number of items handled and of the need to have the punctual and complete control of inventories and 
transports. At the same time, pharmaceutical products have a “social” function, as they affect the health of 
individuals and aim at improving the quality and longevity of life; therefore, their distribution should be 
particularly efficient. As a further point, to survive, pharmaceutical companies should be able to develop, 
manufacture and sell innovative medicines, thus gaining leadership positions on the market. In this paper, we 
explore which supply chain sustainability practices pharmaceutical companies adopt and how, with respect to 
the Italian scenario. A questionnaire was developed to investigate this topic and used as a guideline to carry 
out explorative case studies, involving some companies in the pharmaceutical industry. The final aim of the 
paper is to identify a framework for sustainability in this field, which could be used by pharmaceutical 
companies as a benchmark to improve their sustainability performance. Preliminary results suggest interesting 
insights as regards the sustainability practices used at company and supply chain level. 
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1.Introduction 

One of the most widely accepted definitions of 
sustainable development was provided by the World 
Commission on Environment and Development (1987), 
and states that sustainable development is the 
development that meets the needs of the present 
generations, without compromising the ability of the 
future generations to meet their own needs. It is 
recognized that sustainability covers three main 
perspectives (Harris and Kennedy, 2001; Goldman and 
Gorham, 2006; Colla et al., 2008; Dyllick and Hockerts, 
2002), i.e.: 

1. Economic: an economically sustainable company is 
able to produce goods at the minimum cost; 

2. Environmental: an environmentally sustainable 
company avoids the over-use of depleting resources 
or, as an alternative, privileges the use of resources 
which have less potential for depletion (Tsoulfas and 
Pappis, 2006); 

3. Social: a socially sustainable system should ensure, 
among other, fair distribution of opportunities, 
adequate provision of social services and gender 
equity (Harris, 2003). 

Despite the relevance of the three pillars listed above, 
sustainability is mainly approached from the 
environmental point of view, while the other perspectives 
are somehow less explored (Pullman et al. 2009; Hahn and 
Scheermesser, 2006). Some authors also point out the 
objective difficulty of evaluating the social sustainability 
perspective, because of the lack of specific and 
quantitative key performance indicators in this field (Colla 
et al., 2008). According to this orientation, in this paper 
we focus primarily on the environmental aspect of 
sustainability.  

Achieving environmental sustainability requires exploiting 
sustainable practices for the provision of a product or 
service to the final customer, throughout the whole 
product life cycle. Indeed, from the environmental point 
of view, manufacturing and logistics activities can have a 
relevant impact, ranging from emissions into the 
environment, to the consumption of resources, up to the 
product’s end-of-life (Rebitzer et al., 2004). In some 
industrial contexts, those impacts can become particularly 
relevant: among others, the fashion industry (Bigliardi and 
Bottani, 2012), the food industry (Manfredi and Vignali, 
2014), the construction industry (Agyekum-Mensah et al., 
2012), or the chemical and pharmaceutical one (Peukert 
and Sahr, 2010) are recognized as contexts where 
sustainability is a key issue. 
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To this latter extent, integrating sustainability in the 
company’s business processes is increasingly recognised to 
add significant value to the pharmaceutical supply chain 
(Leonard and Schneider, 2004). In this respect, (voluntary) 
sustainability initiatives are increasingly integrated in the 
pharmaceutical supply chain (Leonard and Schneider, 
2004). Managing, measuring, and reporting sustainability 
initiatives help pharmaceutical companies add business 
value to their processes, by demonstrating stewardship of 
the resources they manage and the value they generate 
through transparency and dialogue with a variety of 
stakeholders (Epps and Solomon, 2000). Indeed, 
pharmaceutical companies should deal with numerous 
stakeholders, with different needs; they range from 
patients up to the whole community. Schneider, et al. 
(2010), in their review of sustainability in the 
pharmaceutical supply chain (hereafter, SC), mention that 
pharmaceutical companies are increasingly involved in 
different programs to increase sustainability, including 
initiative for climate change, product stewardship, 
wastewater, air emissions, water, waste, supplier 
management, health and safety, and social actions. 

On the basis of the considerations above, in this paper we 
analyse the sustainability issue inside pharmaceutical 
industry, and propose a framework for the analysis of 
sustainability practices in the same industry. The chosen 
methodology of analysis is multiple case study-based 
research, which is used to explore the use of sustainability 
practices among pharmaceutical companies. 

The paper is organized as follows. The next section 
reviews the relevant literature related to sustainability in 
general and in the pharmaceutical industry in particular. 
Section 3 details the objective of the study and the 
research methodology. Section 4 presents the results from 
the case studies. Section 5 summarizes the main findings 
of the study, discusses the main limitations and 
implications and proposes future research directions. 

2.Literature review 

Today, sustainability issues are relevant to SC managers. 
Indeed, in many contexts, company’s stakeholders 
(including customers, regulatory bodies, non-
governmental organizations, and employees) are 
increasingly demanding that organizations address and 
manage the environmental and social issues which are 
impacted by their operations (Carter and Easton, 2011). 
Discussion about sustainability is driven by the fact that 
SC performance should not be measured only on the basis 
of its profit, but also of its impact on the social and 
environmental system (Gladwin et al., 1995).  

In the case of the pharmaceutical industry, stakeholders 
are asking the industry to deliver its final products 
cheaper, faster and more efficiently (Federsel, 2003; 
McKinsey, 2013). Sustainable practices could be an 
appropriate leverage to improve the efficiency and 
effectiveness of the pharmaceutical SC. Literature related 
to sustainable SC management, and related practices, is 
very broad, and offers numerous examples of frameworks 
for sustainability (e.g., Carter and Rogers, 2008; Carter and 
Easton, 2011). Conversely, studies describing 

sustainability in the pharmaceutical SC are limited. Among 
those studies, Leonard and Schneider (2004) discuss the 
main sustainability issues of the pharmaceutical SC. Mata 
et al. (2012) describe the implementation of life cycle 
assessment (LCA) methodology to the processes of the 
pharmaceutical SC.  

Given the limited number of studies addressing 
sustainability in the specific context of the pharmaceutical 
SC, for the purpose of this paper, we have looked at the 
general sustainability practices described in literature, 
regardless of the industry field. In Table 1, we summarise 
the practices that could be implemented in the 
pharmaceutical SC, grouped following the main SC 
processes of the pharmaceutical industry. 

Table 1. Summary of the sustainability practices 
available in literature 

SC process Sustainability practice 
Procurement • Selecting suppliers that operate in a 

sustainable way from the environmental and 
social perspectives (Carter & Rogers, 2008) 

• Supplier certification (Zhu et al. 2008; 
Teuscher et al., 2005) 

• Selecting suppliers on the basis of 
sustainability criteria (Vachon & Klassen, 
2006; Verdecho, 2010) 

• Collaborative behavior between company and 
suppliers (Carter & Carter, 1998; Zhu & 
Sarkis, 2004) 

• Efficient transport policy (Carter & Rogers, 
2008) 

New product 
development 

• Innovating products to make them more 
sustainable (Reiskin et al., 2000) 

• Innovate packaging to make it more 
sustainable (Carter & Easton, 2011) 

Manufacturing • Implementing greener manufacturing 
practices (Cue & Zhang, 2009) 

Distribution • Selecting carrier for the transportation of 
hazardous materials (Kalevela and Radwan, 
1988); 

• Improving fuel efficiency and emissions 
reduction from transportation equipment 
(McKinnon et al., 1993) 

• Adopting a decentralized distribution system, 
with storage and transport capacity shared 
among different partners (Beamon, 2008) 

Reverse 
logistics 

• Adopting environmentally sound waste 
disposal policies (Carter & Easton, 2011; 
Porter and Kramer, 2002) 

• Vehicle routing strategies (Carter & Easton, 
2011) 

As mentioned, sustainability practices can be seen as 
leverage to enhance the environmental performance of a 
pharmaceutical company. However, to evaluate the real 
possibility of applying those practices, it should be recalled 
that the pharmaceutical industry is subject to some 
regulations concerning the manufacturing and distribution 
of final products. Some of those regulations are released 
at global level (e.g., WHO, 2006, 2010 and 2011), while 
other have validity only at European (e.g., Official journal, 
1994) or local level.  
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3.Objective and methodology 

On the basis of the analysis of the extant literature, the 
main objective of our exploratory study was to understand 
which and how sustainability practices are adopted among 
pharmaceutical companies. Specifically, we provide 
evidences from the field, by analysing four real examples 
of pharmaceutical companies that, to our knowledge, have 
embraced sustainable practices. The four case studies 
performed had the primary aim of understanding the use 
of sustainability practices among pharmaceutical 
companies. They were carried out with a series of semi-
structured interviews with the manager of each company, 
over a two-week period in March 2014. To carry out these 
interviews, we first developed a questionnaire to be used 
as guideline. The questionnaire, after a brief introduction 
to the objective of the research, was structured into three 
main sections: the first one aimed at collecting general 
information about the company, while the other two 
sections were more specific and investigated which 
sustainability practices are adopted and how. Specifically, 
section two (entitled “green SC”) contained questions 
investigating the overall approach to sustainability, i.e. if 
the company adopts a green approach towards the SC, as 
well as the reasons and the benefits in adopting such an 
approach. The final section (entitled “sustainability 
practices”) investigates the sustainability practices adopted 
by each company. Specifically, we considered in our 
analysis the sustainability practices adopted within the 
main processes (namely, new product development, 
sourcing, production, distribution and reverse logistics) 
carried out by each company. The data and information 
collected during interviews were taped and transcribed, 
and then analysed through a cross-case analysis. The 
comparison of the case studies allows us to draw some 
insights for building a research framework for future 
research, as presented in the next section. 

4.Results 

After a brief description of our sample of companies and 
their approach to sustainability, this section presents the 
main evidences of the case studies. Table 2 presents the 
main features of the companies analysed. As can be seen, 
the sample is composed of both big and small companies. 

Company 1 is an Italian company producing and 
distributing pharmaceutical products. The main customers 
of the company are the distributors. The company is 
undergoing a process of internationalization: indeed it 
recently opened a new production plant in Brazil (after the 
ones in Italy and France). It is concerned with both 
environmental aspects (e.g., monitoring CO2 emissions 
and energy consumption) and social aspects of 
sustainability (e.g., monitoring injuries and near misses in 
the plants). Company 1 carries out the processes related to 

R&D, production, and sourcing with internal resources. 
Distribution, instead, is outsourced to a third party. All 
the production and distribution process are controlled to 
be compliant with law requirements. 

Company 2 is a global multinational company operating in 
both the pharmaceutical and the chemical industries. The 
main customers of the company are the distributors and 
the pharmacies. The company has various plants all over 
the world, four of which are located in Italy. It is strongly 
concerned with both environmental and social aspects, 
and it has often implemented sustainable practices before 
they became compulsory. The company performs the 
processes related to R&D, production, sourcing and 
distribution with internal resources. Again, all the 
production processes and the distribution ones are 
controlled to be compliant with law requirements. 

Company 3 is one of the leading Italian pharmaceutical 
groups. Its main customers are the distributors. The 
company is undergoing a process of internationalization: 
indeed the company recently started distributing also in 
Russia, Turkey and South America. It is concerned with 
both environmental aspects, in particular with reducing 
energy consumption of the plants, and social aspects, 
increasing the control on the plant to be compliant with 
laws and regulations. Company 3 performs with internal 
resources the processes related to R&D, production, 
sourcing and distribution. All the production processes 
and the distribution process are controlled to be 
compliant with laws’ requirements. 

Company 4 is an Italian company, which manufactures 
and distributes pharmaceutical products. Its most 
important customers are big pharmaceutical multinational 
companies and ministries of health (hospitals). The 
company is undergoing an internationalization process, by 
expanding its markets in America and Asia, with two new 
production facilities. The company struggles to 
continuously improve and optimize production processes, 
from an efficiency point of view, reducing costs and 
sustaining competitiveness. Company 4 owns 10 
production facilities in Italy (the majority), and others in 
Far East, Switzerland and America. It is concerned with 
both environmental aspects (in particular, with reducing 
pollution and energy consumption of the plants), and 
social aspects of sustainability (e.g., increasing the control 
on the plant to be compliant with laws and regulations). 
The company performs with internal resources the 
processes related to R&D, production, sourcing and 
distribution. All the production and distribution process 
are controlled to be compliant with law requirements. 

Table 3 summarizes the sustainability practices of each 
company for each process of the pharmaceutical SC. 

 
Table 2. The sample 

Company ID Revenues Employees Main activities of the company 
Company 1  3800 Pharmaceutical products 
Company 2 39.7 Billion € (global) / 14.2 Billion € in Italy 110000 (global) / 

2500 in Italy 
Pharmaceutical products/Chemical products 

Company 3 500 Million € 2000  Pharmaceutical products 
Company 4 500 Million € (global) / 350 Million € in Italy  Pharmaceutical products 
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Table 3. Sustainability practices 

Phase Company 1  Company 2  Company 3  Company 4 
Procurement Suppliers traced as 

requested by law 
Suppliers’ code of conduct 
Traceability: suppliers must provide 
documents to trace their activities 
Suppliers certification 

Suppliers traced 
as requested by 
law 

Replacement of raw materials (due to 
higher environmental management cost 
linked to that raw material, stricter 
regulation, better process efficiency) 
All suppliers qualified (specific 
sustainability audits)  

New product 
development 

New green products 
launched (HFA gas 
instead of CFC) to 
comply with new 
regulations 

Development of packages that dissolve 
in water or that can be reused 
Investments on the development of 
projects to study climate change 

 Reclassification of certain types of 
wastes as reusable by-products 
 

Manufacturing 
 

New production 
process were 
introduced to reduce 
waste and CO2 
emission 

Investments are done on the 
development of projects to optimize 
and reduce emissions of production 
process  

 New processes (e.g. distillation process) 
to comply with law 
Containment measures such as special 
filters to reduce water and air pollutant 
emissions or soundproofing panels to 
reduce the noise pollution 

Distribution 
and reverse 
logistics 

Closed loop as 
requested by law 

Development of an after-sales service to 
support clients in finding the better way 
to dispose the packages 
Closed loop as requested by law 
(outsourced to a third party) 

Closed loop as 
requested by 
law (outsourced 
to a third party) 

High volume distribution, container 
saturation. 
 

Measurement Company’s 
environmental 
performance are 
measured 

Both company’s and suppliers’ 
environmental performance are 
measured 

 Systematic monitoring of performance 
indicators (e.g. injuries, incidents) of 
both the company and the suppliers; 
continuous employees and managers 
training in order to teach preventive 
conducts 

Overall 
approach to 
sustainability 

Sustainability 
practices perceived as 
a way to contain 
resource waste and 
to guarantee good 
working conditions  
ISO 14001 and 
OHSAS 18001 
certifications 

Sustainability themes included in the 
mission 
ISO 14001, OHSAS 18001 and EMAS 
certifications 
The company participates to 
“Responsible Care”, i.e. the global 
volunteer program to promote 
environmental and social behaviours in 
the pharma industry 

Sustainability 
practices 
perceived as a 
way to contain 
resource waste 
and to comply 
with law 
OHSAS 18001 

ISO 14001 certification and AIA 
authorization in all the facilities; OHSAS 
18001 certification in progress 

 

From table 3, it can be seen that all the companies have 
certifications and comply with the regulations and laws. 
However, some of them, i.e. companies 1, 2 and 4, put in 
practices activities that go beyond the actions requested by 
law. For instance, company 2 participates in programs on 
a voluntary basis and company 1 developed a new system 
to reduce plants’ emission of HFA. By analysing the case 
studies, with the support of the literature review results - 
in particular of Pagell and Wu (2009) - different variables 
can be identified that might help in explaining these 
differences, i.e. (i) company approach to sustainability, (ii) 
company innovative capabilities, and (iii) economies of 
scale in sustainability.  

4.1 Company’s approach to sustainability 

As mentioned before, companies 1, 2 and 4 seem more 
concerned with sustainability than company 3. Despite 
this, two different approaches to sustainability can be 
spotted: (i) sustainability as a mean to gain market share, 
as in companies 1 and 2, or (ii) sustainability as a way to 
reduce costs, as in company 4. In facts, company 1’s 
interviewee stated that they were able to develop a new 
product, which met the new environmental regulation 
more effectively than its competitor, thus gaining market 
share, while company 2 strongly communicates its results 
in terms of sustainability (e.g. the open doors program 

that allows consumers to visit the company’s plant). As 
for company 4, the practices adopted in order to increase 
the efficiency of internal processes also lead to a lower 
environmental impact. Moreover, a more stringent 
regulation on the use of specific substances led to, aside 
from a lower environmental impact, higher process 
efficiency. 

4.2 Company innovative capabilities 

The companies that were able to create a sustainable SC 
had to introduce some innovations, e.g. new production 
processes, new contracts with suppliers, new 
products/packaging. This shows the ability to interpret 
and translate into new products and processes the concept 
of sustainability, without being strictly guided by the 
legislator. This is consonant with Pagell and Wu (2009).  

4.3 Economies of scale in sustainability 

Company 2 is the only enterprise of our sample that 
operates also in an additional market field, besides the 
pharmaceutical one. Indeed, company 2 is a multinational 
company working also in the chemical industry. The 
company was able to transfer the knowledge accumulated 
along the years in increasing sustainability performance of 
the chemical division to the pharmaceutical sector. 
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Conversely, the remaining companies, which operate only 
in the pharmaceutical SC, were not able to do the same. 

4.4 Mediating factors 

We can conjecture that there are other variables mediating 
the relationship between the company’s approach to 
sustainability, the company innovative capabilities, 
possible economies of scale and SC sustainability, i.e. 
company’s size and regulations of the country of origin. 
As for company’s size, it is evident that adopting 
sustainability practices that go beyond regulations’ 
requirements requires significant investments; therefore, 
bigger companies (e.g. company 2) are more likely to 
invest in such programs. As for regulations in the country 
of origin, all the people interviewed agreed that one of 
main drivers to adopt sustainability practices, both in 
terms of environmental and social practises, is the very 
high pressure of regulations. Regulations’ role on 
sustainability performance of the SC is nevertheless 
controversial. On the one hand, some regulations have led 
to reduce wastes, pollutions, and injuries on the job. 
However, to comply with other regulations, 
pharmaceutical companies have to use pollution control 
tools that generate high energy consumption (as observed 
in company 1). Similarly, to guarantee products 
availability, higher stocks are kept or deliveries with not-
full trucks are done (as observed in company 2). 

5.Conclusions 

Summarizing the outcomes from the previous section, the 
following research framework seems to emerge from the 
analysed case studies.  

Innovation 
capability

Supply chain 
sustainability 

practices

Approach to 
sustainability

Sustainability 
economies of 

scale

Company 
size

Regulations

 
Figure 1. Research framework 

Our study was mainly explorative in nature. Therefore, the 
framework in Figure 1 can be the starting point for 
further research on the topic. For instance, further case 
studies can be carried out to test the correctness of the 
framework developed. Additionally, contexts different 
from the Italian one could be examined to investigate the 
role of regulations in greater detail. 
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