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Abstract 

Under the concept of "Industry 4.0", production processes will be pushed to be increasingly interconnected, 
information based on a real time basis and, necessarily, much more efficient. In this context, capacity optimization 
goes beyond the traditional aim of capacity maximization, contributing also for organization’s profitability and value. 
Indeed, lean management and continuous improvement approaches suggest capacity optimization instead of 
maximization. The study of capacity optimization and costing models is an important research topic that deserves 
contributions from both the practical and theoretical perspectives. This paper presents and discusses a mathematical 
model for capacity management based on different costing models (ABC and TDABC). A generic model has been 
developed and it was used to analyze idle capacity and to design strategies towards the maximization of organization’s 
value. The trade-off capacity maximization vs operational efficiency is highlighted and it is shown that capacity 
optimization might hide operational inefficiency.  
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Peer-review under responsibility of the scientific committee of the Manufacturing Engineering Society International Conference 
2017. 

Keywords: Cost Models; ABC; TDABC; Capacity Management; Idle Capacity; Operational Efficiency 

1. Introduction 

The cost of idle capacity is a fundamental information for companies and their management of extreme importance 
in modern production systems. In general, it is defined as unused capacity or production potential and can be measured 
in several ways: tons of production, available hours of manufacturing, etc. The management of the idle capacity 
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Abstract 

The concept of organizational sustainability is a trending interest in both industry and academia. As with innovation, the business 
environment is still not well adapted to adopt these concepts. This paper focuses on developing a theoretical business model for 
organizational sustainability that takes into consideration the environmental, economic, and social issues. An exploratory study 
was designed for a case study from the Egyptian chemical industry to recognize the relation between innovation and 
organizational sustainability, and thee willingness to adopt these concepts. The findings of the study provide insights and 
suggestions for the organization to implement innovation and organizational sustainability. 
 
 
 
 
 
  
© 2018 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of the scientific committee of the 11th International Conference Interdisciplinarity in 
Engineering. 

Keywords: Organizational sustainability, Innovation, Triple bottom line, Chemical industry, Product development 
 

 

 

 

Available online at www.sciencedirect.com 

ScienceDirect 
Procedia Manufacturing 00 (2018) 000–000  

  www.elsevier.com/locate/procedia 

 

2351-9789 © 2018 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of the scientific committee of the 11th International Conference Interdisciplinarity in Engineering.  

11th International Conference Interdisciplinarity in Engineering, INTER-ENG 2017, 5-6 October 
2017, Tirgu-Mures, Romania 

Promoting organizational sustainability and innovation: An 
exploratory case study from the Egyptian chemical industry 

Noha Mostafaa*, Abdelazim Negmb 

aIndustrial Engineering Department, Zagazig University, Zagazig, 44519, Egypt 
*Corresponding author: namostafa@eng.zu.edu.eg 

bWater and water structures Engineering Department, Zagazig University, Zagazig, 44519, Egypt 
 

Abstract 

The concept of organizational sustainability is a trending interest in both industry and academia. As with innovation, the business 
environment is still not well adapted to adopt these concepts. This paper focuses on developing a theoretical business model for 
organizational sustainability that takes into consideration the environmental, economic, and social issues. An exploratory study 
was designed for a case study from the Egyptian chemical industry to recognize the relation between innovation and 
organizational sustainability, and thee willingness to adopt these concepts. The findings of the study provide insights and 
suggestions for the organization to implement innovation and organizational sustainability. 
 
 
 
 
 
  
© 2018 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of the scientific committee of the 11th International Conference Interdisciplinarity in 
Engineering. 

Keywords: Organizational sustainability, Innovation, Triple bottom line, Chemical industry, Product development 
 

 

 

http://crossmark.crossref.org/dialog/?doi=10.1016/j.promfg.2018.03.143&domain=pdf


1008 Noha Mostafa  et al. / Procedia Manufacturing 22 (2018) 1007–1014
2 Author name / Procedia Manufacturing 00 (2018) 000–000 

1. Introduction 

In recent years, the Egyptian industrial sector has been confronted with many challenges, such as financial 
constraints due to inflation, Egyptian Pound deflation, energy shortage, increased competition in the Middle East and 
North Africa (MENA) region, and introduction of new technologies. With all these challenges, companies are 
striving to survive and achieve economies of scale. In addition to the traditional business imperatives such as cost 
reduction, value increase, and quality improvement; an increasing number of organizations are now trying to 
integrate sustainability in their decision-making processes. Incorporating organizational sustainability in the business 
environment incurs taking into consideration the so-called Triple Bottom–Line (TBL) that incorporates 
environmental, economic, and social performance indicators into the management activities and evaluation processes 
[1]. 

Innovation is a key driver in the success of deploying organizational sustainability [2]. By equating sustainability 
with innovation, organizations can put the basis of their leadership and power in front of their competitors [3]. That 
means that organizations should not rely only on their internal development of new products and services, they need 
to encourage innovation across their boundaries and along their supply chains and other sources like universities and 
research centers. To achieve this, organizations need to develop a culture of sustainability by articulating values and 
policies that consider the TBL as a dominant idea and establish a link with the organizational objectives and vision. 

The integration of organizational sustainability and innovation can protect the assets of the organization and 
stimulate the creation better goods and services that meet customers’ needs, which make organizational 
sustainability a strategic choice in that sense. Organizations now seek national and international recognition by 
adopting sustainability policies, especially with the increasing number of sustainability indices, such as the Dow 
Jones sustainability index [4]. A study in 2011 showed that 80% of Global Fortune 250 companies in the United 
States were reporting externally on their sustainability initiatives [5].  However, there is a lack in the theoretical 
models and case studies on organizational sustainability and its relation with innovation. 

The objective of this paper is to investigate the relation between organizational sustainability and innovation and 
their practice in a large chemicals manufacturer in Egypt and how can these concepts be embedded in the strategy of 
the enterprise. The remainder of this paper is organized as follows: Section 2 gives key concepts about 
organizational sustainability and innovation. Section 3 gives a theoretical model and the research methodology 
followed in this work. Section 4 describes the case study, and then the findings are elaborated in Section 5. Finally, 
conclusions and future work are given in Section 6. 

2. Key concepts 

Organizations are systems operating under conditions of dynamic variables, risks, and uncertainties [6]. The 
objective of sustainable development is to meet the needs of the present generation in ways that are economically 
viable, environmentally adequate, and socially equitable without compromising the ability of future generations to 
do the same [7]. However, technological advances force organizations to change; management policies should be 
highly responsive to the dynamics of the market, environment, regulations, and technology, to transfer sustainable-
based actions and innovations into achievable mindset and practice to promote organizational sustainability. In that 
sense, organizational sustainability can be defined as the organization’s ability to achieve its objectives and increase 
its long-term values by integrating environmental, economic, and social considerations into its strategies. In [8], 
after interviewing 50 CEOs and surveying 766 other CEOs of several companies around the world, it was found that 
93% of the CEOs believe that sustainability is essential for the future success of their organizations. The awareness 
about sustainability was high in Latin America, Africa, North America, and Asia, moderate in Europe, and very low 
in the MENA region. According to the TBL concept, the organization needs to move from a thin (single)-dimension 
strategy that considers only the economic aspect to a thick (three)-dimension strategy that considers the three 
aforementioned aspects.   

From the understanding of the report by the World Economic Forum [9], it takes four levels to build a sustainable 
system in an organization: 

 Level 1: the change starts from the top; the mindset of the top management should be changed to 
support the shift towards organizational sustainability and producing general statements and plans. 
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 Level 2: sustainability principles and concepts should be embedded into the core and the attitude of the 
organization’s mission and objectives. In this level, innovative improvements should be made to the 
products and processes development. 

 Level 3: new value chains should be built to promote sustainable collaboration across all the players; 
stakeholders, suppliers, customers, and talent pools. 

 Level 4: gradual systematic changes should take place to shape not only organizations and small 
societies, but also the global economic, social, and environmental systems. 

 
Since organizational sustainability is an emerging research area, relatively few works were published on it. 

Nidumolu et al. [3] argued that sustainable development is the only way for organizations to grow, reduce costs, and 
maximize revenues from innovative products and/or business expansion. Stubbs and Cocklin [10] stated that social 
and environmental priorities must be added to the current business models to achieve organizational sustainability, 
not only seeking the economic profit. Carayannis and Campbell [11] developed an inter-disciplinary and trans-
disciplinary frameworks of analysis for sustainable development in which three or four players are involved; 
universities, industry, government, and civil society organizations. Hall and Wagner [12] discussed how embedding 
sustainability aspects into the business model of an organization can create competitive advantages. They argued 
that models based on cross-functional problem solving perform better than those using a modular approach. 
Terouhid and Ries [13] developed a decision making model that uses the European Foundation for Quality 
Management Excellence model (EFQM EM) and system dynamics for the assessment of sustainability excellence in 
construction organizations. He found that the main organizational capabilities required in these organizations to shift 
towards sustainability are leadership, strategy, people, partnership, and process. Moldavanova and Goerdel [14] 
presented a conceptual framework of the organizational social connection and how particular strategies can increase 
the organizational sustainability in the long run. Beiler [15] tried to assess organizational sustainability within 
transportation planning by investigating the existing collaboration between Metropolitan Planning Organizations 
(MPOs), Rural Planning Organizations (RPOs), and non-designated areas through a case study on Pennsylvania. 
The results were evaluated by using organizational network analysis. Joyce [16] discussed the impact of 
organizational sustainability on Small- and Medium- sized Enterprises (SMEs), He used the TBL business model to 
generate more sustainable concepts. He used a co-creation process and design thinking to develop viable solutions 
and build foresight visions. Lopes et al. [17] analyzed the interplay between organizational sustainability, 
knowledge management, and open innovation and the impact on the organizational culture.  

3. Theoretical business model and research methodology 

In this work, exploratory design will be used since the current research problem is recent with no well-established 
theoretical models related to it. To perform this exploratory design, the guidelines for case study research by Yin 
[18] are followed. For this end, the research questions of this work can be stated as follows: 

 
 How do organizational sustainability and innovation interact with each other? 
 How much would a large-sized Egyptian enterprise be willing to adopt these new strategies? 

 
Fig. 1 gives a suggested organizational chart for organizational sustainability and Fig.2 proposes an 

organizational sustainability assessment framework. 
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Fig. 1 organizational chart for organizational sustainability 

 
Data collection and analysis follows the four steps of Wacker [19] for theory building by using case studies; 

development of definitions, domain limitation from the case study, relationship building, and theory predictions. 
Focus group was selected as our exploratory research method; it helps to get detailed information. The open and 
natural discussion style of focus groups allows for a wider variety of perspectives and opinions in a shorter period of 
time compared to individual interviews. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2 Organizational sustainability assessment framework 
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4. Case study 

An Egyptian chemical organization with 31 years of experience in the sector of detergents and cosmetics was 
selected as a case study for this work. The organization was proven to be one of the fastest growing FMCG 
companies in Egypt and MENA region. Over the years, the organization succeeded to establish a responsible and 
successful partnership with suppliers and customers along the supply chain. Few years ago, the organization started 
to change their business vision by adopting environmental sustainability measures. However, it still lacks the other 
aspects of organizational sustainability and innovation approaches.  

The main author made several visits to the company, these visits involved interviews, observation, conversations, 
and viewing of some presentations and documents, to have a broad view of the organization’s history, products, 
structure, and activities. Six focus groups were formed and conducted; each group contained 10 people ranging from 
top management to human resources employees to ensure a comprehensive debate with opposite opinions. 30% of 
the participants are top and senior-level managers, 57% are mid-level managers and section heads, and 13% are 
junior-level staff, this comes in line with the research focus on the strategic and tactical decision-making for 
organizational sustainability. 42% of the participants have more than fifteen years of experience, 34% have more 
than seven years of experience, and 15% have more than three years of experience. 

The funnel approach to questioning was followed to design for the focus groups, starting with open-ended 
questions then narrowing towards closed-ended questions [20].  Table 1 gives the guidelines that were used to steer 
the discussion and formulate the questions and their relationship with the assessment framework given in Fig. 2. 
After collecting data from the focus group, the data is validated through further one-to-one interviews. Qualitative 
content analysis is used to analyze the collected data [21]. Qualitative content analysis is a research method that uses 
systematic and objective methods to describe and quantify some phenomenon. It also allows the researcher to test 
his research hypothesis for better understanding of the data. Four steps are followed; fitting the data into a model of 
communication, putting rules for data analysis, establishing feedback loops, and stating criteria of reliability and 
validity. 
 
Table 1: Organizational sustainability topics for focus groups discussion 
 

Guideline for topics for focus groups Sustainability 
component 

Sustainability 
approach 

Sustainability 
decision 

The company is innovation-oriented for product development and processes improvement Economic Innovation Strategic 
Employees can express their opinions Social Principles Strategic 
There is effective communication within the company Social Target Tactical 
Employees are aware of the policies and objectives of the company  Social Principles Strategic 
Employees are aware of the challenges facing the chemical industry Social Principles Tactical 
Employees understand the importance and methodology of innovation Social Innovation Strategic 
Employees are aware of environmental sustainability Environmental Principles Strategic 
The company has main drivers for addressing environmental sustainability Environmental Target Tactical 
The company has main drivers for addressing economic sustainability Economic Target Tactical 
The company has main drivers for addressing social sustainability Social Target Tactical 
There are practices to reduce the negative impacts on environmental sustainability Environmental Target Tactical 
There exists knowledge sharing between the partners along the supply chain Economic Principles Tactical 
The degree of innovation contribution to knowledge generation Social Innovation Strategic 
Organizational culture is clear and well-defined Social Principles Strategic 
Organizational sustainability indicators are clear and well-defined Social Principles Strategic 
External society and government is propitious for adopting organizational sustainability Social Principles Strategic 
Innovation is linked to the sustainability issues in chemical industry  Economic Innovation Tactical 
Innovation is linked to the strategic plan of the company Economic Innovation Strategic 
 

5. Findings 

After finalizing the data collection and analysis stages, the findings of this study were used to derive sample 
indicators that can be used for adopting organizational sustainability in the company. Table 2 shows these indicators 
for organizational sustainability: 
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Table 2: Organizational sustainability indicators 
Category Indicator 

G
en

er
al

 

Key Performance Indicators (KPIs) 
Individual indicators 
Level of TBL involvement in strategic plans 
Level of policy communication internally and externally 
Value network contribution 

E
nv

ir
on

m
en

ta
l 

Intensity of emissions (CO2, greenhouse gas) 
Waste generation intensities (solid, hazardous, etc.) 
Material Flow Analysis (MFA) 
Waste water treatment rates 
Energy consumption rates (water, electricity, etc.) 
Eco-efficiency ratio 
Impact on biodiversity 
Life Cycle Assessment (LCA)  
Environmental agreements through the supply chain 
Sustainability reporting 
Renewable energy usage rate 
Recycling rate 
Number of environmental training activities 
Usage of eco-friendly infrastructure 
Rate of fines/environmental violations 
Number of green jobs 

E
co

no
m

ic
 

Economic performance indicators 
Rate of uniformity in financial obligations (salaries, benefits, payouts, etc.) 
Number of innovative products or services 
Number of jobs in value-added activities 
Rate of fines/financial violations (taxes, customs, etc.) 
Number and value of loans 
Sales volume 
Existence and efficiency of market monitoring plans 
Existence and efficiency of risk management plans 
Level of customer loyalty and satisfaction 
Percentage of non-value adding activities 
Financial feasibility through the supply chain 

So
ci

al
 

Socially Responsible Investing (SRI) index 

Amount of collaboration with universities and research activities 
Number of participations in social/community/charity events 
Ethnic and gender variety in the organization 
Ethnic and gender salary equity in the organization 
Adequacy of salaries compared to other organizations 
Level of employee participation in sustainability activities 
Safety indicators (rates of accidents, deaths, etc.) 
Number of sustainability training activities 
Level of employees loyalty and satisfaction 
Hiring rate 
Number of hired people with special needs, minorities, immigrants, etc. 
Rate of fines/labor law violations 
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Usage of information technology for easier communication with customers and suppliers 
Number of complaints/fines related to ethics in marketing or competition 
Number of complaints/fines related to product/service quality 

 
The above indicators provide a basis for the initial assessment of organizational sustainability in the company. 

After this exploratory research, the research questions presented in Section 3 can be answered as follows: 
 

 How do organizational sustainability and innovation interact with each other? 
 

Results from the focus groups discussions and interviews showed the concentration on eco-innovation for 
products and processes development with little focus on the economic and social sustainability. They agreed that 
innovation can accelerate the organizational sustainability by boosting the performance of environmental and 
economic indicators.  
 
 How much would a large-sized Egyptian enterprise be willing to adopt these new strategies? 
 

From a macro perspective, large companies are central to sustainable development. These companies need to 
consider regulations in many areas. Although there are increasing efforts by the Egyptian governmental and non-
governmental organizations towards more environmental-friendly and sustainability regulations, there are many 
complaints that the business and social culture in Egypt still puts many hinders in front of the attempts of applying 
organizational sustainability. Hence, implementing policies and regulations that force all the companies to consider 
social and environmental sustainability issues is of great importance, although it may run the risk of being met with 
strong resistance from some employees and stakeholders or partners. 

6. Conclusions and future work 

This paper has four contributions; first, to the best of our knowledge this research is the first of its kind to target 
the promotion of organizational sustainability in the Egyptian industry. Second, it gave a recent literature review on 
organizational sustainability and innovation. Third, it proposes an organizational chart and as assessment framework 
for applying organizational sustainability in an organization. Finally, exploratory design was conducted in a large 
Egyptian chemical company and the findings of this study were used to derive sample indicators that can be used for 
adopting organizational sustainability in the organization. 

However, this case study has some limitations. As it is a single case study, the findings cannot be generalized to 
other organizations or industries without further studies. Another limitation is related to the current political and 
economic situation in Egypt after the revolution in 2011. The instability in the business sector, the inflation, and the 
floating of the Egyptian pound in 2017 are all unusual circumstances that may have affected the opinions and ideas 
of the participants of this study. Future studies should take into consideration these limitations and try to overcome 
them.  
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