
i 

 

Environmental Management Systems and 
Sustainability: 

Integrating Sustainability in Environmental 
Management Systems   

 

Salman Shahbaz Ahmad, Polin Kumar Saha, Ashfaq Abbasi and Masood Khan 
 

School of Engineering 

Blekinge Institute of Technology 

Karlskrona, Sweden 

2009 

 

Thesis submitted for completion of Master of Strategic Leadership towards Sustainability, Blekinge 

Institute of Technology, Karlskrona, Sweden. 

 

Abstract 

 To check rapidly deteriorating environmental conditions, many management tools are being used by 

different industries. In order to address environmental issues the corporate sector has seen a drastic 

increase in the use of environmental management systems. There is strong need to check how these 

environmental management systems are rendering environmental management services.  Research 

shows that environmental management systems are mistakenly expected to prescribe technical and 

environmental objectives. Without describing what goals an organization must achieve, they lay out a 

system for management of numerous environmental obligations. Hence environmental management 

systems are not strategic; they tend to reactively fix issues contingent upon their occurrence and may 

miss opportunities to avoid problems before they occur.  Further, environmental management itself is 

seen in isolation of a socio-ecological context, which makes environmental management lose ground 

and operate in a virtual vacuum.  Mostly environmental management is identified as an ‘agenda‘ 

which runs counter to the overall development of an organization. Provided, environmental 

management systems can be integrated with basic principles of sustainable development these 

management systems can be utilized as a launching pad to move organizations towards sustainability. 

Built to render the administrative services only through a mechanism of self regulation and continuous 

improvement, these management systems can be used to deliver sustainable product planning. The 

present study illustrates the possibilities for integration of sustainability objectives into environmental 

management systems. In our effort to integrate sustainability in environment management systems 

extensive literature reviews, interviews and a case study (Hammarplast AB) have been used. For the 

analysis of the current reality, a framework for strategic sustainable development and methods 

incorporating ―backcasting from principles of sustainability‖ – i.e. templates for sustainable product 

development and strategic life cycle management – has been used. The use of tools not only illustrates 

contemporary sustainability gaps but also gives a concrete set of guidance to integrate sustainability in 

environmental management systems. 

 

Keywords  Environmental Management System, Environmental Sustainability, Strategic Life Cycle 

Assessment, Template for Sustainable Product Development, Upstream Handling Capacity.  
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Executive Summary 

 
Introduction  

 
Rapid growth in the corporate sector is debilitating precarious ecological health; the need to devise 

preventive measures and to adopt restorative policies is formidable. Inclement weather, rising global 

temperature, melting ice, accumulating green house gases, encroaching seas, inundated coastal lines 

and many more are all impacted by poor environmental management. As global response to 

deteriorating ecological health, both public and private institutions have been pointing their fingers at 

lack of environmental management policy as root cause for all the environmental problems.   

 

During the last decade, the outcry for environmental management has given birth to an array of 

environmental management tools. Recently the corporate sector has seen a mushrooming of 

environmental management tools, each of which is characterized as furnishing some distinctive 

environmental management mechanism. Besides the opportunity of having a home-made 

environmental management system, there are some prominent and world recognized environmental 

management systems like Internationalization Standardization Organization 14001 (ISO 14001), 

British Standard 7760 (BS 7760) and the European Eco-Management and Auditing Scheme (EMAS). 

 

Given the cause that has been entrusted to environmental management systems and especially given 

the growing popularity of these systems (for environmental management) in different industries, there 

is strong need to evaluate the performance of these systems i.e. if entrusted to environmental 

management how do they perform? What policies do they pursue? In terms of environmental 

management, what do they aim to reach at, how do they lead organizations in particular and societies 

in general to take on global environmental issues and finally what way do they cultivate and promote 

sustainability planning in organizations and usher in global sustainability at large?  

 

To get started, environmental management systems provide an administrative and systematic structure 

that can be utilized to incorporate a robust sustainable environmental management mechanism, but in 

themselves these systems neither supply any definition for sustainability nor do they provide 

guidelines that how to arrive at sustainability. These administration tools try to address the problems 

through a ‗continuous improvement‘ mechanism, in relation to what was done before, but give no idea 

as regards what the organization is striving for – in other words, they provide no definition of success.  

 

Generally, environmental management policies are configured in isolation of a socio-ecological 

context. Segregation of environmental policy from greater socio-ecological context renders these 

management policies ineffective to address underlying problems, upfront. Furthermore, the lack of a 

definition for sustainability cripples any chance for these management tools to augur strategic 

planning. Usually, quick-fixing is employed to address superficial, visible and immediate problems on 

an ad-hoc basis. Owing to a lack of strategic management, mostly at the helm of environmental 

management, the operations are directed to deal with symptoms while the actual disease is never 

operated on. 

 

Moreover, organizations themselves fail to integrate environmental management in the main corporate 

agenda. Environmental issues are often given a relegated position in corporate model. Promotion of 

environmental policy is often subdued by overriding influence of production and development policy 

which often identifies environmental management as injurious to overall developmental activities.  
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With literature reviews, interviews with environmental managers and a case study -- Hammarplast AB 

-- this research paper intends to analyze the procedural theoretical and practical limitations of the 

environment management systems (EMS ISO 14001:2004). The paper uses the guidance of a 

Framework for Strategic Sustainable Development (FSSD) to analyze the current reality and aims to 

answer the primary research area defined as ―How can Environment Management Systems be carried 

out to better support strategic decision-making toward sustainability‖.    

 
Methods  

 
Information on EMS comprised literature reviews, interviews with mid-level managers and the case 

study – Hammarplast AB. The research method broadly comprised of three phases, namely the 

collection phase, analytical phase and recommendations.  

 

The Framework for Strategic Sustainable Development was used to analyze the existing environmental 

management system—EMS: ISO 14001.Through interviews and literature reviews, findings from the 

assessment phase led to development of recommendation which were divided into the five distinct 

levels of the framework for strategic sustainable development.  

 

Two methods incorporating ―Backcasting success from principles of sustainability‖ – the Templates 

for sustainable product development (TSPD) and Strategic Life Cycle Management (SLCM) – were 

used to analyze the current reality and develop recommendations to reach at sustainability. The 

execution of methods illustrates at first place, a sustainability assessment mechanism for a 

product/service and at the second place the principle of backcasting to reach an envisioned sustainable 

future.  

 

A strengths weakness opportunities and threats (SWOT) analysis guided by the FSSD is used to 

organize the current reality into couple of weakness and threats -- to be mitigated -- and strengths and 

weakness -- to be capitalized on. 

 

To give the study a practical look and to rationalize the sustainable product development a major 

product of Hammarplast AB (Swedish Plastic Manufacturer), the ―Smart Store‖, has been used.    

 
Results  

 
Environmental management systems were devoid of any definition of sustainability but the 

administrative framework provided by these tools in supplied a very useful management structure that 

could be capitalized on. The ISO 14001 environmental management system, for example, introduces 

the standard auditing, communicational and reporting mechanism (protocols) that can be used by 

environmental managers to check with the progress made so far. The structure itself could be used as 

launching pad that could further be used by environmental managers to integrate sustainability.  

 

However integrating sustainability in the environmental management system required incorporation of 

a comprehensive definition for sustainability and consequent signification changes in the planning 

procedures of the existing management systems.  
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Provided, a comprehensive sustainability planning mechanism is substituted with the existing planning 

mechanism, the tool could be used to promote sustainability planning and hence sustainability.  

  

Existing forms of environmental management systems give organizations the liberty to introduce self-

defined criteria that is aimed at tackling environmental problems through continuous improvement. 

The criteria, depending on the organization are mostly vague and may not have anything to do with 

sustainability. For example, Hammarplast AB (The case study) which has been employing EMS: ISO 

14001 for the management of her environmental policy pursues dematerialization and energy 

efficiency (through continual improvement) as its ISO: 14001 sanctified environmental management 

agenda. Company through a self-compliance pledges to attain self-declared amount of 

dematerialization and energy efficiency i.e. ten percent in a time span of three years. But how 

dematerialization and energy efficiency is sustainability and how the continuous improvement 

(technical) ought to afford organization sustainability is not sanctioned by any basic definition of 

sustainability.  

 

Similarly the objectives set by environmental management systems pursue objectives on ad-hoc basis 

and tend to run environmental affairs like financial management.  Besides failing to introduce any 

avenues for the stake holder engagement and promoting a much anticipated shared vision for 

sustainability, it is again to discredit of the environmental management systems that it segregates 

environmental management from the social ecological impacts/issues that make the environmental 

management systems, a non-strategic tool.  

 

Research indentified a methodological approach that could simultaneously find gaps and facilitated to 

integrate sustainability in environmental management system. To reach an envisioned sustainable 

future, a framework for strategic sustainable development, methods embodying ―Backcasting‖ from 

sustainability principles i.e. strategic life cycle management (SLCM) and templates for sustainable 

product development (TSPD) have been used.  

 

The use of the methods incorporating backcasting i.e. TSPD and SLCM allowed the identification of 

‗hotspots‘ – opportunities and challenges to reach sustainable product development. The findings 

procured by the analysis of the case study, Hammarplast AB, illustrated the gaps in the current reality 

and introduced backcasting from principles of sustainability to find a couple of the 

opportunities/recommendations to reach at the sustainable product development in a systematic 

manner. 

 

To answer the primary research question that ―How Environment Management Systems can be carried 

out to better support strategic decision-making toward sustainability?‖ research envisioned an 

idealistic Environmental Management System. The Framework for Strategic Sustainable Development 

was used to come up with recommendations that turned an EMS into an envisioned idealistic tool for 

the management of environmental affairs. At each level of the framework a set of general 

recommendations (for environmental managers) as well as specific recommendations (for 

Hammarplast AB) was suggested as  

 

System: The establishment of a shared mental model for sustainability — among Hammarplast AB and 

stake holders. 

 

Success: The use of four sustainability principles to ensures sustainable product development. 
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  Strategy: The use of backcasting i.e. the methods incorporating backcasting from principle of     

 sustainability -- TSPD and SLCM  

 

 Actions: Execution of rightly prioritized actions (aligned with principles of sustainability) to reach at 

sustainability.  

 

Tools: The use of the tools capable of guiding, measuring and reporting progress made towards 

sustainability.   

 

Discussion  

 
The overarching purpose of thesis was to find out a methodological approach that how the guidance of 

a framework for strategic sustainable development could be used to integrate sustainability in 

environmental management systems. In order to reach at object oriented (sustainable success) 

backcasting from principles of sustainability was used.    

 

Environmental management tools play a dominant role in the management of environmental issues of 

organizations. Although they don‘t have long history, their popularity has been rising fast. These tools 

though, are not sustainable management tools but wield a great influence to strengthen the 

environmental management in robust and strategic manner – provided equipped with the principle 

definition of sustainability. Their administrative structure provides a comprehensive basic structure to 

start with sustainability. 

 

The gaps identified in the existing environmental management systems have been found by the 

predecessors in the field of environmental management. However in the anticipation of the found gaps 

previous studies fall short of finding any mechanism (a methodological approach) to bridge identified 

gaps. The research in this way finds a methodological approach incorporating backcasting – TSPD and 

SLCM – and uses the guidance of framework for strategic development to develop recommendations 

to bridge the identified gaps. The recommendations address the limitation in the existing 

environmental management policy of EMS and afford the management systems concrete sets of 

principle to substantiate sustainability planning or concrete footings.   

 

TSPD and SLCM are used by the organization as the planning tools that guide the existing planning 

mechanism afforded by conventional environmental management system. Both of the methods are 

used to promote the sustainability planning in the organization. The application of principle of 

sustainability at the helm of SLCM scrutinizes each phase of the product development (Smart Store) 

and justifies the inapplicability, fragility and volatility of the dematerialization and energy efficiency, 

for example.  The joint application of SLCM and TSPD supplies a sustainability assessment 

mechanism that helps organization to understand sustainability and gives EMSs assessment criteria 

(guided by four sustainability principles) to move on. Unlike short-termed, ill-formed and non-

strategic policy of dematerialization or energy conservation (as currently pursued by Hammarplast 

AB), the ―envisioned future‖ brings to fore the guiding principles for sustainable product development.    

 

Other contemporary studies on environmental management cite the segregation of the social ecological 

and environment factors as the stumbling block on the path towards integrating sustainability in the 

existing environmental management systems. Research widely confirms the previous findings. The 

findings from this thesis present opportunities and recommendations to change policy makers thinking 
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regarding sustainability, who don‘t appreciate sustainability and are likely to treat environmental 

policies in isolation of the socio-ecological domain. 

 

Knowledge gained from the thesis gave the opportunity to recognize intellectual and practical 

insufficiency of administrative services rendered by environmental management. The study made 

efforts to find gaps in environmental management systems while at the same time introduced concrete 

sustainability objectives – the four principles of sustainability – to replace vague criteria defined by 

contemporary environmental management systems. 

 

Conclusions 

 
Environmental management systems are going to emerge as prominent management systems in the 

coming days. Their administrative structure and management framework introduce the concrete 

mechanism that can be used to execute an environmental agenda in a robust way.  However, these 

tools fall short of incorporating any definition of environmental sustainability and rely on a user 

defined (self-defined) version of the environmental management agenda that is not guided by any 

definition of sustainability. Opportunities identified for the environmental managers can support the 

integration of sustainability in the environmental management systems and can turn tools into 

strategic-environment-management-tools. Getting environmental management tools the title of 

strategic tool requires significant changes that must be incorporated in the planning mechanism of the 

existing systems. This study promotes the TSPD and SLCM as the reliable sustainability planning 

platform to guide existing planning platform of EMS systems.  Finally, this study demonstrates that 

‗not‘ at the expense of, but in parallel to existing environmental management systems, how the 

guidance of Framework for Strategic Sustainable Development, Strategic Life Cycle Management and 

Templates For Sustainable Product Development, could be used to support the integration of 

sustainability.  
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1. Introduction 
 

We shall require a substantially new manner of thinking if mankind is to survive. 

                 Albert Einstein 

The environmental movement aspired in sixties with the publication of a book ―Silent Spring‖ by 

Rachel Carson (Wenk 2005). People started to understand relation between inclement 

environment and un-sustainability.  

 

Earth day in 1970‘s was another milestone that charged awareness of people. Until year 2000 

approximately 500 million people from 167 countries participated in the said event 

(Christofferson 2004). Outcries to save environment echoed demands for open and transparent 

communication between industry and government (Blackburn 2007). 

 

With the growing concern for restoring the environmental health, urge for the restoration of 

environment was felt throughout globe. It was realized that it were humans who degraded 

environment and who were solely responsible for deterioration of ecological balance. 

Consequently these were human beings who were ought to shoulder the responsibility to broach 

a restorative or compensatory environmental regime for themselves and for their generations to 

come.   

 

Restoring normalcy to an ecosystem requires understanding, awareness and acknowledgement of 

human role in the deterioration of environment at very first step. Identification of the humans as 

the sole proprietor of un-sustainability must be maintained upfront. Appropriation of any 

ecosystem requires us (human beings) to understand the degree of misappropriation that has been 

inflicted on a system. How, where, what and when we or our actions are playing havoc with our 

ecosystem needs a clear understanding of the system dynamics.  

 

But unfortunately, it is largely invisible or simply not comprehended enough by us that how 

exercise of liberty (choice) was truncating the freedom of others (Redcliff 2000). The industrial 

developmental history is replete with such examples where poor understanding of ecosystem and 

sustainability led the developers to take erroneous decision and execute misconceived policies. 

For example, to substantiate industrial process and to overcome dearth of resources, reliance on 

technology and execution of practices like ‗substitution‘ has invited new generation of 

environmental problems that is today known as ‗sustainability‘ (Redcliff 2000).    

 

There is an increasing consensus among scientists of various fields that society is currently on a 

long-term unsustainable course (Meadows et al.1972; Steffen et al. 2004).The environment and 

businesses are getting intrinsically connected to each other, where the future of each one depends 

on attitude of other (Roberts 1995). What confronts us at very first step is consensus regarding 

definition of sustainability and meaning of sustainable development.  

 

Sustainable development is a contested term (Jonsson 2008), confusion surrounds meaning of 

sustainability, this confusion confounds issues like ‗what should be preserved‘ (Redclift 2000) 

striking a good balance between the highly concentrated or too diluted definition of sustainability 
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is another challenging issue (Marshall et. al. 2005). Naturally, the poor understanding of 

sustainability is bound to appear, extend and replicate in our methods and processes that we all 

drearily employ to afford sustainability. In our research we would try to analyze one of such 

tools which is mistakenly believed to incorporate sustainability i.e. Environmental Management 

Systems. We would try to purge this tool of purported misconceptions and would groom it 

enough to stand for sustainability.   

 

To ‗understand‘ sustainability, there have been a number of definitions developed by different 

academic and business intelligentsia. For example, a variation of Bruntland‘s definition, The 

International institute for Sustainability in 1992, gave a consensual business definition of 

sustainability as,  

 

              ―Adopting business strategy and activities that meet the needs of the enterprise and         

                It‘s stakeholders today while protecting, sustaining and enhancing the human and  

                natural resources that will be needed in the future‖ 

 

Definition gives a good philosophical ground to stand on but does not guide what strategies 

should be there, what mechanism should be followed, how things should be sustained etc.  

 

Nature and extent of our understanding regarding environmental and social issues is problematic. 

Until range of social understandings and perceptions are clarified, environmental policy-making 

is bound to work conceptually in a vacuum. (Redclift, 2000). With our inability to comprehend 

the intricacy and inclusiveness of sustainable development that includes socioeconomic and 

environmental development (Roome 1998) it would be impossible to steer organization on path 

of sustainability.  

 

To start with sustainability, leaders, who should be undeniably important, are found to share 

crude definition of sustainability  (Blackburn 2007). Executives that we have in our 

organizations today don‘t fully appreciate, what sustainability could mean to business success 

and to society at large (Blackburn 2007). Mostly sustainability is perceived as reporting or 

merely an intolerable hobby of the chief executive officers in companies (Blackburn 2007).This 

impression results in less regard for the sustainable environmental agenda at first (Jonsson 2008) 

and consequent disregard for sustainability afterwards.   

 

It is virtually true for all organizations that production departments have overriding powers over 

environmental departments. This imbalance of power naturally creates hurdle to foster holistic 

thinking in organization. Environmental considerations are considered to be accompanied only 

by costs or as counterproductive to economic growth (Jonsson 2008). Similarly performance of 

chief executives is mirrored only through the economic performance -- the lack of which is most 

likely to meet a severe blow to his career (Blackburn 2007). 

 

To begin with, one must understand that every organization through its management system and 

its activities is closely connected to society and the ecosphere. Sustainability requires each 

organization to take responsibility of it‘s activities and ensure that neither of its activities trespass 

the eco-static balance or wreak havoc with the social activities of the human beings (Robert et al 

2007).  
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Very often organizations stay oblivious of their socio-ecological impacts and consequent un-

sustainability.  Sustainability is more than managing environment (Roome 1998) which forms 

only one part of sustainability. So understanding sustainability paraphernalia must form the first 

step towards sustainable product development. It must be understood that sustainable 

development coalesces three important areas—environmental, social and economics – into one 

integrated perspective, where environment ‗is one part‘ not whole of sustainability (Bebbington 

2001). 

 

As mentioned earlier that environmental management among others global issues is receiving 

clarion call for change so to respond to growing environmental concerns a number of 

management tools and methods are emerging. Each of the management tool aims to hunt down 

the environmental issue in an increasingly distinctive administrative manner (Robert et.al 2007). 

 

Much to exasperation of environmental managers the constantly increasing number of 

environmental management tools work in isolation of each other, who can‘t know by any means 

that which tool should be used and which should not be. In addition, dearth of a platform where 

results yielded by different tools could be meaningfully merged is leaving decision makers more 

confused and more undecided (MacDonald 2003). 

 

Today, exceeding amount of industrial resources is allocated to environmental management. To 

address environmental issue a number of tools emerged during last one decade. Among these 

tools for environmental management, environmental management systems (EMS) emerged as 

befitting response to the global sustainability problems. Owing to the growing popularity of these 

tools there has been strong need to check that how successful or how poor these tools are in 

delivery in the services for which they are intended for. 

 

Hereby, we maintain at first that, EMS implies environmental management system — not 

sustainability. Sustainability has further socioeconomic dimensions that are not included in 

environmental management but must be incorporated, in order to reach sustainability (Roome, 

1998).  

 

Environmental management focuses on effective ‗functioning‘ of system whereas sustainability 

requires far greater emphasis on ‗impacts and indirect effects‘  (Roome, 1998). These tools 

(EMSs) while making polices, segregate socio-ecological sustainability from that of 

environment. Decoupling of social sustainability from environment results in increased burden 

on organizations (Robert et al 2007) i.e. instead of tackling indirect impacts and incorporating 

social responsibility under one umbrella EMSs systems justify the need for running a parallel 

management system—corporate social responsibility (Robert et al 2007). Worth to be mentioned 

here is the fact that environmental policies enunciated by these systems are not aiming at 

sustainability but driven by coercion, statuary requirements or may aim at public relation (Hillary 

u.d). 

 

Among the big misconception related to tools, it has been found on part of many experts that 

they mistakenly expect EMSs systems to prescribe worldwide environmental performance 

criteria, set goals for pollution prevention or suggest technology for desirable environmental 
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outcomes. While in actuality they (EMSs) lay out system for management of numerous 

environmental obligations, without describing what goals an organization must achieve (Wenk 

2005). Environmental management systems don‘t always supply an impact assessment criterion 

that does not necessarily form the EMSs (Arts J and Morrison-Saunders A 2004). Without an 

assessment criterion the new developmental activities are not scrutinized by any guiding 

principles that render EMSs ineffective for the management of the environmental management 

(Arts J and Morrison-Saunders 2004).   

 

With regard to understanding sustainability the conventional form of EMS does not afford the 

much anticipated opportunity to foster a shared vision for sustainability – through stakeholder 

engagement. Policies enunciated by these EMSs are configured to resolve environmental issues 

contingent upon their occurrence -- downstream. Owing to the lack of definition and no vision 

for sustainability no effort is made to check problems and resolve issues upfront. Instead the 

actions are more configured to resolve issue on ad-hoc basis. Similarly, most of the 

environmental management plans remain devoid of strategic approach, lack flexibility, and are 

built on the assumption that tomorrow is known that results in loss of flexibility in aftermath of 

the new needs (Stephen 2001).  

 

Environment management systems are neither strategic nor sustainable. Though they allow for 

administration along a systematic route towards a robust definition of sustainability for the 

organization, they don‘t in themselves provide guidelines for how to arrive at such. This risks 

leading to that these administration tools try to address the problem as they occur through 

continuous ―improvement‖ in relation to what was done before, but without any idea as regards 

where the company is heading (Robert 2007; MacDonald, 2003),. 

  

In spite of all, EMS can be used as a ‗catalyst‘ for change and could enable organization to 

embed environmental values in organization (Perez et.al 2007).Tools are formatted to point out 

the need to be strategic and systematic (Robert et. al. 2007). The whole concert of different 

activities that are performed under the EMSs system can be integrated with those of strategic 

framework for sustainability principles (Robert et al 2007) that can move an organization 

towards sustainability (MacDonald 2003). 

 

Provided the administrative framework of EMSs could be laced with principles of sustainability, 

the tool can be used to facilitate sustainable development. Provided environmental management 

system is given comprehensive definition of sustainability the tools can be turned to strategic 

tools that can lead an organization towards sustainability.   

  

In the anticipation of gaps found in the environmental management system, this research 

explores opportunities that in what ways sustainability can be integrated in the contemporary 

EMSs. How and where definition of sustainability should be embedded in the corporate agenda, 

how definition of sustainability should coalesce socio-ecological and environmental agenda 

under one head that should lead organization towards integrating sustainability. 

  

Study aims at finding possibilities that how guidance of Frame work for Strategic Sustainable 

Development (FSSD) could support to integrate sustainability in the environmental management 

system. How strategic sustainable development could be facilitated by ―Backcasting‖ and by  
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methods that incorporate ―Backcasting‖ i.e. Templates for Sustainable Product Development 

(TSPD) and Strategic Life Cycle Management (SLCM). 

 

Given the popularity of the ISO 14001 as the environmental management tool and specifically 

owing to the constraints put forth by particular case study (Hammarplast AB), research aims to 

identify opportunities and challenges and propose guidelines to integrate sustainability in EMS 

ISO 14001 in particular and in environmental management systems in general.  

 

 

ISO 14001 
 

ISO 14001 is ‗star standard‘ among ISO‘s series of environmental management standards 

(Hillary n.d). Until Jan 2007, more than 129,031
1
 companies were using standardized 

environmental management systems; this number is expected to continue to grow steadily 

(Ammenberg and Sundin 2005).  

 

ISO 14001 is preferred environmental system because it can be applied in all types of 

organizations (Stephen 2001) – Manufacturing industry and service sector— EMAS, on the other 

hand is site specific and can only be applied in manufacturing sector, for example.  

 

EMS - ISO 14001 challenges each organization to take charge of its environmental aspects, to 

employ its resources, tailor its own targets, commit to continual improvement and foster 

awareness on employees. It relies on the positive motivation and shuns the policy of the 

punishment for errors (Cascio et. al. 1996). EMS ISO 14001 has been broadly categorized into 

the five major categories (See Fig below) which are performed in systematic and iterative way.  

 

The main processes are defined in the diagram below.  

 

 

 
 

Fig 1.1. The generic model of ISO 14001 systems (CASA n.d). 

 

Generally, the EMS ISO 2004 improves performance by substituting policy of compliance with 

that of continuous improvement (Cascio 1996). But the question is that, if we can afford to leave 

                                                 
  http://www.ecology.or.jp/isoworld/english/analy14k.htm 
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issues like environmental management to self-compliance or self regulation -- self regulation is 

no regulation (Roubini 2009). 

 

Among the prominent reasons for application of EMS-ISO14001, cost saving, healthier 

environment (MacDonald 2003) and external pressure (Roy et.al.2000) are identified as the 

major ones. Very important to the discredit of EMS ISO14001 is to know is that EMS ISO 

14001:2004 does not go beyond performing voluntary managerial activities and defining vague 

criteria of continual improvement (MacDonald 2003). 

 

Many companies, authorities (public and private) and individuals trust ISO14001 certification as 

a guarantee for good environmental performance (Ammenberg and Sundin 2005) but their 

satisfaction is not substantiated owing to reason that:   

 

 ISO 14001:2004 does not require public reporting (Poksinska et. al. 2002) and gives 

organization opportunity to define vague measures like ―constant environmental 

improvement‖ as a guiding policy (MacDonald 2003) 

 

 It (ISO 14001) is not a sustainability management system; it does not address social 

sustainability (Robert et. al. 2007). 

 

 ISO standards are developed through a voluntary, consensus-based approach within a 

company (N.C Division of Pollution Prevention  2009).  

 

 Information regarding environmental issues is selective and is usually driven by the 

objective of the public relations (Owen 1992). 

 ISO 14001 does not establish absolute boundaries which should not be crossed over for 

an environmental management system. (Federal Facilities Council 1999) 

 

 Environmental obligations are met like those of financial obligations (Cascio et. al. 1996, 

Robert et. al. 2007). 

 

 Implementation of EMS does not require any organization to show an auditable paper to 

the auditory or to the regulatory authorities (Wenk 2005). 

 

 In order to qualify for an ISO 14001 certification, it (certification) does not require an 

organization or its environmental management system to be at some specific level of 

environmental achievement. It simply aims to integrate EMS with existing organizational 

and management activities (Cascio et. al. 1996). 

 

 ISO 14001 should be revised to incorporate a real participatory and more flexible system 

of management (Robert et al. 2007). 

 

Environmental management can‘t be done on the ad-hoc basis, the need for a strategic 

environmental management system which should ensure a systematic approach introduces 

sustainability objectives and measure progress is formidable. 
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Given the popularity and industrial outreach of EMS: ISO 14001, and owing to the fact that the 

standard provides a systematic approach (GEMI 2006) and a comprehensive and administrative 

structure (Robert et al 2007),  the standard must be turned to a sustainability rendering strategic 

tool (Macdonald 2002). 

 

1. 2 Scope 

 
Most of the industries, rightly or wrongly or out of misconception tend to take EMS as the 

―sustainability planning‖ tools (Wenk 2005), leading organization towards sustainability. The 

application of these tools, however, lay out numerous environmental obligations that neither 

suggests company that where it is not heading nor do they describe what a company should 

achieve ultimately (Wenk 2005, Robert et.al. 2007). 

 

Though non-strategic, the EMS tools are formatted to point out the need to be strategic and 

systematic (Robert et. al. 2007). The whole concert of different activities that are performed 

under the EMS system can be integrated with those of strategic framework for sustainability 

principles (Robert et al 2007) that can move an organization towards sustainability (MacDonald 

2003). 

 

Integrating sustainability in EMS requires significant changes in existing planning platform and 

so forth in planning services rendered by conventional EMS. Research introduces ―Backcasting 

Success from principles of Sustainability‖ as a potential sustainability planning platform that 

should guide and move existing planning mechanism towards sustainability. A methodological 

approach incorporating backcasting i.e. Strategic Life Cycle management (SLCM) and 

Templates for Sustainable Product development (TSPD) can be used to guide the planning 

mechanism of environmental management systems.  

 

The overarching research question for this thesis is to know that how guidance of framework for 

strategic sustainable development (FSSD) could support to integrate sustainability in 

environmental mmanagement systems 

 

Based upon our scope we define our research question as under. 
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1.3 Research Questions 

 
Primary research question:  

 

 How can EMS be carried out to better support strategic decision-making toward 

sustainability? 

 

Secondary research question: 

 

 In what ways sustainable product development tools i.e. SLCM and TSPD contribute to 

integrate sustainability in EMS?  

 

Tertiary research question:  

 

 What general guidelines would be useful to support EMS users to integrate strategic 

sustainability into the management process? 
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2. Research Methods 

 
Methodology had been divided into the three major sections namely,  

 

I. Background Methodology 

II. Assessment 

III. Analysis and Recommendations 

 

2.1 Background Methodology  

 
Background methodology introduced the concepts of holistic thinking, backcasting from 

principles of sustainability and five level framework for planning in a complex system.  

 

2.1.1 A Framework for Strategic Sustainable Development - FSSD 

  

A Framework for Strategic Sustainable Development has been developed to execute 5 level 

model for planning in a complex system. The overarching purpose of this tool is to provide a 

common forum to initiate and facilitate the dialogue between different stakeholders. Five distinct 

levels provide a robust definition and systematic route that could be followed to integrate 

sustainability in administrative tools like environmental management systems (Robert et al 

2007).     

 

The Framework for Strategic Sustainable Development can be used for a neutral study of a 

human system (Waldron et al. 2006). The framework has been used by the experts and pioneers 

to ground the complexity of the sustainable development. It has been used for the formulating 

strategies that let the synergies emerge out of the complexities (MacDonald 2003).  

 

The five levels are: 

 

System: Principles to understand an organization in a biosphere. 

 

Success: Principles for success in a system – basic principles ―System Conditions‖ to reach at 

success.  ―System conditions‖ to reach at success are described that:  

 

In a sustainable society nature is not subject to systematically increasing… 

 

I. …concentrations of substances extracted from the Earth's crust, 

II. …concentrations of substances produced by society, 

III. …degradation by physical means 

and, in that society... 
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IV. …people are not subject to conditions that systematically undermine their capacity to 

meet their needs. 

Strategy: Strategy to reach at principle defined success. 

  

Actions: Actions in parallel to strategic guidelines -- guided by the principles of sustainability. 

  

Tools: Tools that enable compliance with principles and can execute policies, report properly, 

measure success achieved so far and facilitate capacity building – people empowerment, 

knowledge management and human resource management (Robert et al 2007). 

 

Literature reviews and interviews were analyzed by a five level framework to guide integration 

of sustainability in EMS. FSSD  introduced shared mental model at level 1, planning with in 

sustainability constraints at level 2, ‗backcasting from principles at level 3 , streamlining 

sustainable actions at level 4 while   monitoring mechanism for sustainability at the level 5 

(Robert et. al. 2007). 

 

2.1.2 ABCD Methodology – Backcasting from Sustainability Principles 

 

The ABCD process (Figure 2.1) is a strategic tool for backcasting from basic principles for 

sustainability. The four-step ABCD process helps organization to draw its own conclusions from 

sustainability principles (SPs)  Thus, it serves as a tool for learning, analyses, creation of vision, 

design of programs, and leadership (Holmberg and Robert 2000). 

 

A funnel metaphor effectively illustrated how the overharvesting and overexploitation of the 

system was sliding the existence of humanity into a perceived bottleneck.   

 

 
Figure 2.1.  ABCD process. Backcasting from the sustainability principles  

Source: Ny et.al. 2006. 

 

Awareness - A  

 

At this stage the efforts were directed to foster a shared mental model around sustainability.    

Through understanding, the organization was made aware of its direct and indirect impacts vis-à-
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vis sustainability. At 5LF establishes the required content for the shared mental model and 

sketches the link between the organizational activities and purported sustainability problems.  

 

Baseline - B  

 

Organizational activities were seen through lens of the sustainability. All the organizational 

activities which included process products and management routines were scrutinized by four 

sustainability principles. Flow of raw materials, energy and end use tracked by application of 

SLCM and TSPD manifested purported violation of sustainability. A Strengths, Weaknesses, 

Opportunities and Threats (SWOT) analysis helped organization to understand couple of 

weakness and threats that should be mitigated besides illustrating handful of strengths and 

opportunities that should be capitalized on.   

 

Vision Future – C 

 

What an organization and its product -- Hammarplast AB and Smart Store in case -- should look 

like in a sustainable society formed C.  Methods incorporating backcasting success from 

principles of sustainability i.e. SLCM and TSPD helped Hammarplast AB to stop wrestling with 

technological possibilities and tie knot with the backcasting from principles (Robert et al 2007).  

A SWOT analysis guided by FSSD gave opportunity to foster shared mental model, identify 

stumbling blocks and catch up with sustainable development in robust and systematic way.    

 

Prioritizing Actions - D  

 

A business case for sustainability was defined (Willard 2005). A set of prioritized measures 

leading towards sustainability was created.   

   

2.2 Assessment 

 
The assessment phase consisted of collecting and organizing the research findings from literature 

review, case studies, examples and interviews. The finding from the assessment phase provided 

input for analytical phase.   

 

2.2.1 Literature Review  

 

Relevant materials such as EMS ISO14001, EMAS and BS 7760 environmental management 

system, strategic sustainable development were studied. Books, online journals, peer reviewed 

articles, journals, Master & PhD level dissertations were the main sources for literature review.  

 

Literature reviews gave opportunity to construct a conceptual map of the whole bunch of the 

activities which were performed under the head of environmental management systems. The 

contemporary environmental management issues, environmental policies paraphernalia and 

execution mechanism for policies were known though literature review.  
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Case study gave opportunity to evaluate and then rationalize each of the purposed solution in a 

realistic manufacturing industrial environment. It gave opportunity to look into the contemporary 

knowledge, have an insight into the established industrial practices.  Regarding plastic industry it 

gave opportunity to come up with the special insights for plastic industry.  

 

2.2.2 The Case Study - Hammarplast AB  

 

Located in Tingsryd, Sweden, Hammarplast AB has been one of the leading manufacturers of 

plastics in Sweden since 1960. Since 1998 Hammarplast has been the part of Hammarplast 

Group. Company employed more than one hundred employees in the different manufacturing 

activities at different production sites. 

 
For the range of the products which were produced by the Hammarplast AB, plastics 

(Polypropylene) were used as the basic raw materials in the different production assemblies. The 

broad category of products of company included storage boxes, kitchen utensils, laundry 

equipments, pots, window boxes, watering cans and bird feeders. Company uses injection 

moulding as the main process to make different products.  

 

Regarding environmental management, company expresses its desire to incorporate better human 

resource management and to afford better working environment to its employees. 

 

Hammarplast AB is committed to constantly improve the quality of the products while as part of 

eco management employs energy conservation and dematerialization. Through stakeholder 

engagement, company involves several stakeholders in decision making. The company also 

invests in finding the environmentally friendly products and processes (Hammarplast AB 2005).  

 

Hammarplast AB went for EMS ISO 14001 environmental management to manage its 

environmental account. The finding of the research shall be holding true for all types of 

environmental management system but would be particularly truer for EMS ISO 14001:2004. 

 

Hammarplast AB pursues only dematerialization and energy efficiency as the part of its 

environmental management agenda i.e. under EMS ISO 14001 :2004. For a specified time span 

(usually three years) company obliges itself to strive to attain a ten percent reduction in the 

current use of the materials and energy as part of its environmental management agenda.  

Company aims to attain its objectives mostly by resorting to the technological excellence and 

resource optimization.  

 

 

Smart Store 

 

Among the wide range of the customer products mostly used to provide the storing space, the 

major product of Hammarplast i.e. Smart Store ( Fig 2.2) is chosen.  

 

Hammarplast AB produces the Smart Store in range of 3-4 Million/year. Given the great 

quantity,   worldwide production and distribution of the product, the product has been chosen to 

demonstrate that how existing EMS policies were influencing product development.  Product has 
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also been used to demonstrate that how the definition of the sustainability, backcasting and the 

methods incorporating backcasting i.e. TSPD and SLCM can supply the guidelines and can 

substitute the erstwhile policy like dematerialization and energy efficiency with those of 

principally guided sustainable product development.    

 
  

    Fig 2.2. The Smart Store, Source: Hammarplast AB 2005 

 

2.3 Analysis and Recommendations 

 
To support the integration of the strategic sustainable development (SSD) in environmental 

management systems couple of analytical methods i.e. Interviews, SLCM, TSPD and SWOT 

analysis guided by FSSD. 

 

A 5LF was used to develop distinct and non overlapping opportunities (for each level) to 

integrate sustainability (Robert at el 2007).   

 

Set of recommendations for environmental managers at Hammarplast AB were developed for 

each level of FSSD.  

 

2.3.1 Interviews  

 

To collect data and details of management practices of the organization that gave crucial insight 

into daily organizational practices, recorded interviews with production and environmental 

managers were done. Interview questions were guided by the five level frameworks. Questions 

were related to performance of environmental management systems in managing environmental 

affairs. 

 

Interviews shed light on perceptions, expectations and impressions regarding sustainability. The 

information contributed to the inventory analysis. 
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2.3.2 Template for Sustainable Product Development - TSPD 

 

―TSPD was used to identify product development consequences of the overarching sustainability 

problems/benefits and solutions from the assessment of the company‖ (Hallstedt 2008).  

 

Integrating sustainability required induction of a comprehensive sustainability planning tool. In 

order to introduce a sustainability planning platform, TSPD was used. TSPD approach which is a 

child of Method for Sustainable Product Development (MSPD) (Hallstedt 2008)  is primarily 

used to get blitz of un-sustainability in the organization. Method is guided by FSSD and 

Backcasting from principles that afford opportunity to find sustainability gaps and anticipate 

solutions (Ny et al 2006).  

 

Templates for Hammarplast AB used A-B-C-D process that applied backcasting from 

sustainability principles. Owing to time constraints A Step was briefly defined while step B, C 

and D were elaborated thoroughly by six templates (See Annex 2). 

 

Templates were used to support sustainable product development processes and to give 

Hammarplast AB ample opportunity to understand current sustainability challenges. A strategic 

life cycle management (SLCM) was applied as the part of TSPD template. See Template 2 B and 

2 C.   

 

Most important reason to include TSDP is to facilitate dialogues and communication between the 

different participants -- stakeholders (Ny et. al.  2006). TSPD opens up the avenues for dialogues 

and communication between all stakeholders. Inclusion of stakeholders gives organization 

opportunity to entrench sustainability planning on more robust footings. 

 

Moreover, TSPD was used to support integration of sustainability in EMS of organization and it 

was demonstrated by the presenting TSPD for previous selected best seller product line known 

as: ‗Smart Store‖. Through a brainstorming process between sustainability experts (Team of 

researchers from Blekinge Institute of Technology) and middle level management (General 

Manager Environmental manager and Product Developers) of organization ―sustainability 

opportunities‖ were found. A sustainable future (Step C) was envisioned and a list of compelling 

measures created. Built on compelling measures a list of prioritized action (Step D) was 

constructed.     

 

Questions that are being asked in each of template help organization to catch up with 

sustainability planning concepts, grasp upfront the meaning of sustainability planning, anticipate 

the chronicle flow and type of information that is required for sustainability planning, understand 

importance of shared vision for sustainability, foresee stakeholders and execute set of prioritized 

actions to incorporate sustainable product development in the existing framework of EMS 

system.   
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Table 2.1. Templates for Sustainable Product Development.  Source: (Ny et. al. 2006) 

 Template B1: Market Desire/Needs 

 

Template B2: Concepts 

 

Template B3: Extended 

Enterprise  

 

 

 

 

‗B‘ of 

ABCD 

 

 

 

 

 

Current 

Reality 

What current market desire does the 

product intend to meet? 

 

 

 

What are some current sustainability 

challenges related to this market desire? 

 

 

How does this market desire relate to 

human needs? 

 

 

 

 

 

 

From a full life-cycle perspective, 

how is our product from a 

sustainability standpoint currently? 

 

What current flows and management 

routines from the life cycle of the 

product are critical from a full 

sustainability perspective? What 

critical violations of the 

sustainability principles could be 

identified for the following general 

life cycle phases? 

- Resource extraction, supply 

chain & manufacturing 

- Distribution and use 

- Final disposal or 

reuse/recycling/land filling 

 

(SLCM tool is helpful here!) 

 

What current preferences of 

societal stakeholders are 

opposing the introduction of 

more sustainable products? 

If/how is the company trying to 

change these? 

 

What current value-chain 

cooperation is agreed upon and 

what gaps exist that prevent 

responsible handling of 

sustainability problems? 

 

 

 

Template C1 Future Market 

Desire/Needs  

 

Template C2 Future Concepts  

 

Template C3 Future Extended 

Enterprise  

   

 

 

 

 

 

 

‗C‘ of 

ABCD 

 

 

 

 

Future 

Opport

unities 

What new market desires are likely to 

evolve in the future as responses to 

sustainability challenges? 

 

 

 

What new market desires (related to our 

core business) could improve the 

chances of satisfying human needs? 

 

 

Are there any market trends that point in 

this direction? 

 

 

 

 

 

 

 

 

What improvements can we make to 

our current products‘ life cycles to 

reduce its contributions to violations 

to sustainability principles? (Could 

the physical flows, management 

routines, etc. related to the current 

life cycle of the product be developed 

to reduce the risk of societal violation 

of the basic sustainability principles? 

What solutions to product-related 

sustainability problems could be 

identified for the general life cycle 

phases listed above?) 

 

 

 

Could new product concepts be 

developed to meet current and/or 

future market desires while reducing 

the risk of violation of the basic 

sustainability principles? 

 

What future societal 

stakeholder preferences would 

be favourable for the 

development of more 

sustainable products, and how 

can we interact with those 

stakeholders to facilitate such 

change? 

 

What future strategic product 

value-chain cooperation would 

be favourable for responsible 

handling of sustainability 

problems throughout the life 

cycle? How can we develop 

such cooperation? 

 

 

    

 

  



28 

 

2.3.3 Strategic Life-Cycle Management – SLCM 

  

                               Fig.2.3. SLCA Process Stages source (Ny et al 2006) 

 

SLCA Process Stages 

1. Overall process  

2. Scope/goal definition  

3. Process Mapping and Inventory Analysis  

4. Impact Assessment 

5   Interpretation and Improvement  

      Assessment 

 

(i) Option generation 

 

(ii) Option analysis and option choice 

 

       

Overall Process 

 

SLCM is the advanced technique for strategic decision making (Ny et.al. 2006). To track the life 

cycle of our product i.e. Smart Store, SLCM is used. SLCM is a combination of traditional LCA 

and backcasting. Without requiring extensive data, strategic analysis by SLCM could lead 

organization to move towards sustainability (Ny et.al.  2006).  

 

Application of SLCM gives opportunity to indentify the ‗hot spots‘ of sustainability – ―B Step‖ 

triggers the brainstorming process to generate possible sustainable solutions on C Step ‖ that 

ultimately leads to prioritization of measures/actions regarding sustainability – D Step (Ny et 

al.2006). 

 

The result generated by SLCM were further used in Template 2 of TSPD—See figure 2.1.  

Findings from SLCM provided inputs into TSPD that  in aftermath gave a sustainability planning 

platform to incorporate sustainability in EMS system.   

 

 

Scope/Goal Definition 

 

For conducting the sustainability analysis, a product ―Smart Store‖ was selected. It was also 

expected that sustainability analysis for other Hammarplast AB products other industrial 

products would adopt the same procedures and yield the same results.  
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Process Mapping and Inventory Analysis 

 

By drawing the life cycle of our product ―Smart Store‖ using through SLCM tool (Table 2.2) the 

sustainability violations was reported.  The inventory analysis illustrated ‗hot‘ areas which 

required immediate attention, comparatively lesser attention, substitution or dematerialization. 

 

 

Table 2.2. Strategic Life cycle Management (SLCM) Tool. 

 

  

Sustainability Principles 

 
SPI: Materials from 

the earth‘s crust 

SPII: Substances 

produced by 

society 

SPIII: Physical 

degradation of 

earth 

SPIV: Human 

needs 

Raw Materials 

 
    

Production 

 

 

 

 

 

   

Packaging & 

Distribution 
 

 

 

   

 

Use 

 

    

End of Life  

 

 

   

 

 

Impact Assessment/ Analysis 

 

Regardless of the amount of the environmental violations/damage inflicted, at this stage all big 

and small impacts were registered against the four sustainability principles according to Table 

2.2 

 

 

Results Interpretation and Improvement Assessment 

  

By taking into account the inventory analysis the improvement assessment handled difficult 

trade-offs between choices. Instead of making choices between more un-sustainable and less un-

sustainable practices, improvement assessment could identify options for further analysis and 

generated choices that could lead organization towards sustainability (Ny et. al 2006).  
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2.3.4 Strengths, Weaknesses, Opportunities and Threats - SWOT Analysis 

 

SWOT analysis supported to organize information related to our findings from B and C. The 

strengths, weaknesses, opportunities and threats analysis helped in organizing information 

related to sustainability gaps in current reality ‗stage B‘ and  highlighted opportunities to 

capitalize upon as well as purposed ways to mitigate risks at ‗Stage C‘.  

 

By analyzing the performance of the current regime at five distinct FSSD levels weakness and 

threats crippling sustainable development were identified while couples of strengths and 

opportunities to entrench sustainable development on stronger footing were also highlighted. An 

SWOT guided by FSSD supported the organization of the information regarding the current 

regime and helped to prepare objectives for a desired future.  

 

What depth sustainability was integrated in organizational policy – current reality -- and how 

definition of sustainability could proliferate in different spheres/levels of organization - 

envisioned future -- was manifested by application of SWOT.  

 

 

Table 2.3. SWOT-FSSD Source (França et. al. u.d). 

 

 Questions  Strengths  Weakness  Opportunities  Threats 

S
y
stem

 

 

How does company describe its 

business idea, operations in 

relation to the environment and 

societal stake holders globally? 

    

S
u
ccess 

How, if at all, is global is global 

sustainability integrated in the 

company long term success 

definition? 

S
trateg

y
 

How, if at all, does the company 

integrate sustainability in 

overarching strategic 

guidelines?  

 
A

ctio
n

 

How, if at all, are decisions in 

practice made n line with 

strategic guidelines towards the 

compnays long-term definition 

of success?  

T
o
o
ls  

How, if at all, are decisions 

justified and monitored by 

suitable methods, tools and 

concepts?  
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2.3.5 Recommendations for Hammarplast AB  

 

A set of general recommendations to integrate sustainability in environmental management 

systems was developed while the rationale for each recommendation was demonstrated by 

development of the particular activities for Hammarplast AB – Case study.  

 

A five level framework for strategic sustainable development was used to draft recommendation 

for five distinct levels which could be used by environmental managers to integrate sustainable 

development in existing administrative frame work of environmental management systems. 

 

Framework for Strategic Sustainable Development is the peer reviewed planning tool which can 

be effectively used to fostering sustainability planning in complex systems (Robert et al 2007).  

The recommendations for each of the level was furnished as  

 

1) System: The establishment of a shared mental mode for sustainability.  

2) Success: The use of four sustainability principles to ensures sustainable product 

development. 

3) Strategy: The use of backcasting i.e. the methods incorporating backcasting from 

principle of sustainability -- TSPD and SLCM  

4) Actions: Execution of rightly prioritized actions (aligned with principles of sustainability) 

to reach at sustainability.  

5) Tools: The use of the tools capable of guiding, measuring and reporting progress made 

towards sustainability 

Each of the general recommendation was introduced as the practical opportunity for 

Hammarplast AB. By the application of the FSSD recommendation for Hammarplast as small 

executable steps, the rationale for environmental managers was substantiated. 

 

 

Recommendations for Environmental Managers  

 

Through 5LF, sets of opportunities at each level were developed to guide environmental 

managers. Through brainstorming sessions, general recommendations for managers were 

developed. These general recommendations which were presented in the form of opportunities 

were validated and rationalized for Hammarplast AB in general and for Smart Store in particular.  

 

Through the analysis of ―Smart store‖ it was illustrated that how TSPD and SLCM could, help 

understanding sustainability, integrate sustainability planning in the environmental management 

system.   

 

The application of backcasting demonstrated how the brainstorming process could guide the 

product developers to catch up with opportunities.   
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3. Results 

3.1 Interviews 

 
The results from interview have been given below. The data was collected in response to 

questions that were asked to middle management of Hammarplast AB. Interviews were 

conducted with middle level managers in Hammarplast, while top management could not be 

involved. 

 

Interviews facilitated desired insight into administrative process. Similarly, interviews gave 

opportunity to understand some organizational, procedural and psychological gaps.    

 

Information presented below contains summarized responses to questions (Appendix 1).  

 

3.1.1 Sustainability at level of system 

 

 ISO 14001 does not establish absolute boundaries which should not be crossed over for 

an environmental management system. (Federal Facilities Council 1999). 

 Environmental management systems do not define any environmental objectives that 

should be met (Robert et.al 2007).  

 Decision making process was not guided by sustainability. Product competency took 

precedence over sustainable development.  

 Decisions for sustainability had to be risk prone and could not be solely driven by 

sustainability.     

 Company had no mechanism to ensure sustainable product development but 

demonstrated a moral urge for sustainability.  

 Chief executives, middle management shared a poor understanding of sustainability.  

 Senior management was unaware or uncommitted to incorporate sustainability agenda.  

 Sustainability was poorly understood or not understood at all by organization.  

 

 3.1.2 Sustainability at Success Level  

 

 A vision for eco-friendliness was set as guiding principles for organization.  

 Sustainability was not integrated in the organizational policy, mission or vision.  

 Organization strived for maintaining quality and good customer care as trademark.  

 Sustainability was not integrated in the vision of organization. It was not a deciding 

factor for the long term success of organization.  

 Success was not principally guided by sustainability.  

 Vision for success was limited by the technological possibilities.  

 Sustainability was unknown to product development. 
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 Reportedly there was no mention of the sustainability or any compulsion to include 

sustainability while establishing goals, setting priorities and creating action plan.  

 

3.1.3 Sustainability at Strategic Level 

 

 All strategies were aimed at securing product competitiveness. 

 To integrate sustainability there must be visible win-win situation—strong business case. 

Every decision must be supported by a visible return on investments. 

 The meaning of sustainability ceased to exist beyond some bare definition of the product, 

materials, energy saving and bio fuels. 

 Cost analysis and benchmarking with peers was mostly what constitutes ―strategy‖. 

 Company had no idea that in which direction, it was heading.   

  Dematerialization and energy conservation were perceived as a strategic move towards 

sustainability.  

 No efforts were directed towards organizational learning employee‘s participation or 

stakeholder engagement. The environmental management system did not stimulate 

organization for capacity building or human resource development.  

 Provided return on investment was ensured organization showed resilience to strategize 

some actions towards sustainability. 

 Futuristic strategies were looked through lens of financial and technical possibilities.  

 Backcasting from principle of sustainability was not practised. Forecasting or backcasting 

from scenarios completely shadowed any possibility for backcasting. 

 Strong wiliness to depart current regime and embrace sustainability was demonstrated. 

 Sustainability was commensurate with survival, image and moral value of the 

organization. 

 

3.1.4 Sustainability at Action Level 

 

Company identified some of the actions which were guided by the sustainability:  

 

 Energy conservation and dematerialization were identified as primary actions directed 

towards sustainability  

 Encouraging use of bio fuels for transportation of the plastic was identified as the right 

step towards sustainability. 

 Search for bio plastics and experimentation with natural fibres was cited as the right step 

towards integration of sustainability.  

 Heat conservation and use of mercury free light bulbs, pressurising logistic partners for 

use of bio fuels, were presented as investments for the cause of sustainability. 
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  Search for sustainable alternatives for hydrocarbon originated raw materials and efforts 

like finding bio-plastics and natural fibres, in cooperation with private and public sectors 

were identified as the actions geared towards sustainability.   

 

3.1.5 Sustainability at Tool Level  

 

 EMS was not strategic neither conceived nor anticipated sustainability agenda in the 

organization. Product, production and environmental policy were running in isolation of 

the corporate environmental agenda.  

 EMS did not require organization to define any objectives that should be achieved in 

terms of sustainability; instead it gave organization the free hand to define goals which 

could not be benchmarked against any ultimate objectives. 

 EMS did not introduce to address environmental issues. It gave organization maximum 

liberty to define its own goals, policy and targets to be followed. Most of the goals which 

were defined were primarily aimed to meet the competence needs of the product where 

sustainability could be completely compromised. 

 There had been no mention of the ultimate objectives which should be met. EMS systems 

introduced no policy mechanism which must be met while designing product.  

 To measure the downstream or upstream impacts of the product no effective mechanism 

was introduced by EMS. Environmental management system did not question 

origination, processing or disposal of the materials.   

 Tool did not describe any strategic action for organization.  

 

3.2 Templates for Sustainable Product Development 

 
Results presented in following section are primarily based upon the interviews and secondarily 

driven from the literature review.  

 

Set of questions being asked for each template secured answers from the respondents. Calibrated 

questions gave interviewee opportunity to grasp diversity of sustainable planning. While the 

chronicle flow of information along the six templates helped organization to understand flow, 

meaning, motives and requirements for sustainable planning. A brainstorming process could help 

organization in finding gaps, identifying hotspots and anticipate some perspective solutions.   

 

Finally, putting data for a product ―Smart Store‖, analyzing current reality of product, finding 

gaps and ultimately backcasting from principles of sustainability helped organization to see how 

TSPD could be used as a planning platform and could support to integrate sustainability in 

environmental management systems.  
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Understanding of sustainability is fostered by the introduction of FSSD. Facilitated by the prior 

understanding of sustainability, the information below represents a ―consensus‖ achieved in the 

aftermath of brainstorming sessions among sustainability experts and environmental managers.    

 

For the detailed application of the TSPD for Smart Store see Appendix 2, Page 66. 

3.3 Strategic Life Cycle Management -- SLCM 

 
If you don‘t know where you are going, you just might not get there. ―Yogi Berra‖ 

 

SLCM results (See Template 2B & 2C) helped organization to understand what sustainable 

product development implied and what sustainable products could look like. SLCM could not 

provide the platform which could to be used to facilitate sustainable product development 

approach in every sphere of organization.   

                              

Table 3.1. Strategic Life cycle Management (SLCM) Tool. 

  

`Sustainability Principles 

 
SPI: Materials 

from the earth‘s 

crust 

SPII: Substances 

produced by society 

SPIII: Physical 

degradation of 

earth 

SPIV: Human 

needs 

Raw 

Materials 

 

    

Production 

 

 

 

 

 

   

Packaging & 

Distribution 
 

 

 

   

 

Use 

 

    

End of Life  

 

 

   

 

 

SLCM has been integrated in TSPD (Part 3). The brief results from SLCM can be seen in the 

template Current Product ―2B‖ and Future Product ―2C‖ (See Appendix 2). Here the detailed 

analysis covering the full scope of the method has been done (See Appendix 3).  

 

The sustainability analysis of the current reality revealed that there were a number of gaps which 

should be bridged in order to move organization towards sustainability. Traditional LCA could 

be helpful to analyze significances of those wastes which were most harmful to the ecosystem. 

LCA could be used to identify the different stages of production which were cause of pollution 
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demand consumption of utilities (e.g. water, energy etc.). But LCA which was an iterative 

process, needed large amounts of data to reach at a conclusion, it contained uncertainty 

pertaining to data and technology (Goran Finnveden, 2005). However, to keep data requirement 

low and to avoid technology related uncertainties backcasting from principles incorporated by 

SLCM was used (Ny et. al. 2006).  

 

The analytical findings of SLCM application were presented in five steps. Among more than two 

hundred products available at the Hammarplast, the most sold out product ―Smart Store‖ was 

taken.   

 

Analysis at each stage helped organization to understand that how process, products were 

trespassing the basic principle for sustainable development – Step ―B‖ and similarly findings 

helped organization to understand what sustainable production could imply i.e. Backcasting, 

compliance with the basic sustainability principles (Stage C).  

  

For sustainability analysis life cycle of mentioned product was divided into five major phase, 

given as  

 

1. Extraction 

2. Processing 

3. Package &Distribution  

4. Use  

5. End of Life.  

Each of the major stage was further pulverized into minor stages. The results procured from each 

stage have been given as under.  

 

For the detailed result of Strategic life cycle assessments for Smart Store see Appendix 3, page 

76 

3.4 SWOT Analysis   

 
A SWOT analysis managed to organize and reorient the information gathered from stage B and 

stage C. Guidance of FSSD could classify information into five distinct levels which also 

manifested the integration of sustainability at each level of organization (Franca et al 2009).  

    

FSSD guided SWOT, helped in organizing the results from the application of the SLCM and 

TSPD in to couple of strengths, weakness, opportunities and threats that helped in developing the 

general guidelines to integrate sustainability in the environmental management system – tertiary 

research question.  
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Table 3.2. Results from SWOT analysis 

 

FSSD 
 

 

Questions 

 

Strengths 

 

 

Weakness 

 

Opportunities 

 

Threats 

 

 

 

System 

Level 

How does company 

describe its business 

idea, operations in 

relation to the 

environment and 

societal stakeholders 

globally? 

--Through an 

approach described 

as ―Environmental 

friendliness‖ 

 

-- 

 

--Company has a 

vision to move 

towards the ―eco-

friendliness‖  

--Lacking 

definition of 

sustainability.  

--Lacking 

stakeholder 

engagement. 

--No vision to rein 

in social impacts.  

--No vision for 

sustainability  

--Understanding 

sustainability. 

-- Incorporation of 

definition for 

sustainability.  

--Communicating 

sustainability 

through a robust 

model of stake 

holder 

engagement. 

--Lack of vision for 

sustainability leads 

does not help in 

distinguishing 

between symptoms 

and disease.  

--Quick fixation and 

temporary solutions.  

--Wrong investments  

 

 

 

Success 

Level 

How, if at all, is global 

is global sustainability 

integrated in the 

company long term 

success definition? 

 

--Environmental 

management is 

considered as the 

equivalent of 

sustainability.  

Sustainability is 

not considered in 

the company‘s 

success definition  

--Define 

sustainability, and 

bring stake holders 

to the shared 

understanding of 

sustainability  

Influence stake 

holders and 

undertake societal 

leadership for 

sustainability  

--No communication 

channels between 

the departments, 

medium and high 

level management 

for knowledge 

management and 

sharing.  

--Poorly conceived 

business case for 

sustainability.  

 

 

 

Strategy 

Level 

How, if at all, does the 

company integrate 

sustainability in 

overarching strategic 

guidelines?  

 

--Strategies are 

aligned with the 

environmental 

management works, 

which can be a 

supportive platform 

to integrated 

sustainability.  

--Strategies are not 

aligned with 

definition of 

sustainability.  

--Poor definition of 

sustainability 

stifles the 

integration 

process.  

--Backcasting from 

principles of 

sustainability 

should sustain 

decision making 

towards 

sustainability  

--Backcasting from 

scenarios is a threat 

that can undermine 

the potentials to 

move towards 

sustainability. 

 

 

 

 

Action 

Level 

How, if at all, are 

decisions in practice 

made n line with 

strategic guidelines 

towards the company‘s 

long-term definition of 

success? 

--Actions are more 

or less in alignment 

with the defined 

vision ― continuous 

improvement‖ 

--Freedom for 

action is not 

curtailed by the 

sustainability 

principles of 

sustainability   

-- Focus on 

emerging trends, 

concepts and 

process for 

sustainable 

development.  

--Stake holder 

engagement along 

the principle of 

sustainability   

 

--Late response and 

slow awakening to 

sustainability  

--Fear for taking 

initiative – content 

to be a follower and 

second runner.  

 

 

Tools 

Level 

How, if at all, are 

decisions justified and 

monitored by suitable 

methods, tools and 

concepts? 

--ISO 14001 is 

available.  

--Tool is performing 

as ought to perform 

--Tool is not 

anchored in any 

definition for 

sustainability.  

--Sustainability can 

be integrated in the 

available tool.  

--Tool is not 

strategic and can‘t 

move towards 

sustainability unless 

integrated with 

sustainability.  
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3.5 General Recommendations   

3.5.1 System  

 

Among the most prominent issues, poor conception confounding ―sustainability‖ has been 

identified as the root cause for the silence or poor performance of environmental management 

system regarding sustainability (Redclift 2001). Particularly true for executives, the knowledge 

about sustainability is reported to be in crude form or virtually non existing. Similarly lack of the 

shared vision, at the onset of environmental management often clips sustainability agenda 

(Redclift 2001).  

 

Environmental management systems are meant to introduce environmental impact assessment 

criteria but they fall short of introducing comprehensive assessment mechanism (Arts J and 

Morrison-Saunders 2004). Very often companies consider Enviroonment Impact Assessemt 

(EIA) beyond the scope of EMS (Arts J and Morrison-Saunders 2004). 

 

EMS should afford an organization the opportunity to  foster the conceptual understanding , a 

shared mental model for ‗sustainability‘ that at its onset should facilitate understanding 

sustainability and then help identifying the array of stakeholder required to be taken on board for 

sustainability. 

 

Each activity aimed at environmental management should be enriched by system‘s 

understanding of sustainability. Owing to lack of understanding, the erstwhile form of 

environmental management systems and resultant activities are set to address the contemporary 

environmental issues through a self assessment and self regulation mechanism that is unable to 

encompass the global sustainability issues and similarly unable to move an organization in 

particular, or a society at large towards sustainability.  

 

Owing to lack of understanding the system‘s sustainability prospective, the planning faculty run 

by the environmental management systems is set to let problems keep emerging and rectifying -- 

upon their occurrence. A common vision for sustainability should be developed as prerequisite to 

integrate sustainability in EMS system.   

 

So forth, prior to planning ‗understanding‘ of the sustainability should guide the developmental 

process. Should the planning services rendered by environmental management systems be 

populated by system‘s understandings and sustainability obligations, environmental management 

systems could be turned into the strategic planning tools -- capable of addressing problems even 

before they emerge – upstream then.  

       

Moreover, for the promotion of the sustainability, the value of the shared vision to approach 

sustainability has been identified by number of researchers, who through their researches 

vociferously recommended the entrenchment of vision for sustainability   at the highest level in 

the organization (Willard, 2005, Robert et al 2007, Redclift 2000).  

 

Environmental management systems do not provide an avenue to promote the knowledge and 

vision regarding sustainability issues. The much anticipated promotion of System‘s 
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understanding of sustainability should not be left at the mercy of EMS systems (if not applicable) 

which are simply not configured to do the job.   

 

To get start with sustainability planning the first step should be to make efforts to raise 

understanding of sustainability issues; these efforts should not be limited to environmental 

managers but should ideally include the whole organization and identified stake holders.  A 

dialogue process involving all identified stakeholder must be initiated at the heel of events.  

 

Basic laws of nature, the interaction of the social and environmental system, the indivisibility of 

society, nature and environment for a sustainable environmental management must be 

maintained upfront by promulgation of principles of sustainability.     

  

 

Recommendations for Hammarplast  

 

To check environmental impacts, Hammarplast AB, uses ISO 14001 as the standard 

environmental management system. The shared vision that should ideally form the basis for 

reaching a sustainable future is not nurtured by EMS ISO14001. The definition of the 

sustainability, in the organizational itself, is found to be in the raw form which does not give any 

guidance to move towards sustainability.  

 

The environmental objectives (energy efficiency and dematerialization) for product ―Smart 

Store‖ are obviously not driven by any of vision for sustainability. In the absence of any 

definition of sustainability, no environmental policy can be entrusted (expected) to lead 

organization towards sustainability.  Owing to purported lack of the systematic understanding of 

sustainability the upstream sustainability planning is impossible. For example, how the 

extraction of the hydrocarbons in Middle East and processing in Sweden was inundating coastal 

lines of Bangladesh and destroying the archipelago of Maldives cannot be known without 

systematic understanding of sustainability issues.   

 

To steam the process of sustainable development and, a dialogue process aiming at spreading the 

sustainability understanding and fostering the common/shared understanding for sustainability 

should be started. The higher management must be involved and should partake in the 

informative activities (negation process and general parleys) aimed at defining the paraphernalia 

of sustainability planning and so forth sustainability.    

 

3.5.2 Success  

 

Environmental management systems introduce an efficient administrative structure that can be 

used to progressively move toward and systematically reach at the sustainability goals. But on 

their own these management systems don‘t define any ultimate objective that must be secured 

(Macdonald 2003, Robert et al 2007). EMSs focus on eco-efficiency and doing better through 

regulatory compliance (Hitchcock and Willar 2008).  

 

The impact assessment done by environmental management is not administrated by any of 

sustainability objectives/agenda. Consequently the assessment done by these tools misses the 
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opportunity to report un-sustainability and hence opportunity to define the principle oriented 

success.  

 

As these tools don‘t accommodate any guiding principle or maintain standard definition for 

sustainability so they turn to be non-strategic and incompetent for rendering sustainability 

planning  

 

Particularly lacking in these management tools is the lack of identification of the system 

prospective and then that of strategic planning for sustainability (Macdonald 2003).The whole 

administrative services rendered by these tools are oriented to the policy like fire fighting or ad-

hoc management. 

  

While introducing a product or rendering a service, a company who should ideally be guided by 

environmental management systems, is left unadvised or given, instead, the unfettered freedom 

to take all decisions pertaining to full life cycle of product/service i.e. from extraction to 

manufacturing, from processing to delivering and finally to end of life, regardless of taking care 

of any long or short term success criteria that must be met as a prerequisite for sustainability.  

 

However the principle oriented success i.e. the success defined by the application of four 

sustainability principles can ensure not only the sustainability assessment mechanism but also 

sustainability planning mechanism to progressively arrive at sustainability. 

 

The four sustainability principles do not eliminate or challenge the justification of already 

established goals but certainly tend to locate and bring attention to real foci of problems. The 

efforts are then directed to solve the problems before they proliferate and replicate in greater 

socio-ecological space – requiring more resourceful and extensive responses. 

 

By benchmarking the current activities, products or services against the four sustainability 

principle , any organization can quickly finds, how its activities were treading with sustainability 

and what scale of devastation was purported to be directly/indirectly associated with its 

product/activities.  

  

Furthermore, the application of sustainability principles guides the organization that in order to 

reach at the sustainable future and to pursue the sustainability agenda, whatever products or the 

services rendered by and should not contribute to systematically increase in:  

  

1. concentrations of substances  extracted from the earth‘s crust 

 

2. concentrations of substances produced by society 

 

3. degradation by physical means 

 

Or add to such activities that subject 

 

4. people to conditions undermining their ability to meet their needs 
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Integration of the four sustainability principles in the environmental agenda gives organization 

multiple opportunities and clear definition of sustainability to steer sustainability planning. 

Similarly sustainability principles provided integrated, give much anticipated ―radar‖ a strategic 

direction to Environmental Management Systems to move on.  

 

 

Recommendations for Hammarplast   

 

―Hammarplast AB defines its success in the terms of the dematerialization and energy efficiency. 

It should rather define its success (products policy) within the precincts of the four sustainability 

principle‖.  

 

The integration of sustainability principles that leads to sustainability assessment could help 

organization to indentify that how ―Smart Store‖ and its different life cycle phase were harming 

the sustainability principles. The espoused policies (as mentioned above) and their inefficacy is 

thoroughly lambasted by SLCM (See Appendix 3) which ultimately introduces the principle 

oriented impact assessment. Further the augmentation of TSPD gives the organization the 

direction to steer its path towards sustainability.   

 

The guidance of principles of sustainably helps organization to choose such constituents (raw 

materials) and processes/services that don‘t impinge upon the principle of sustainability. 

 

Instead of checking and tackling environmental impacts downstream, sustainability principles if 

tied to product development e.g. Smart Store can help organization to invest in such resources 

and technologies which can organization near to sustainability objective. 

 

Benchmarking success with those of sustainability principle tells organization, for example, that 

the execution of policy of dematerialization of hydrocarbons for ‗Smart store‘ does not mean 

sustainability, until the approved by the sustainability principle number one which requires total 

substitution. In the same way SP2 could let organization know that energy preservation would 

not constitute sustainability until derived from the nuclear energy or found inflicting damage on 

natural habitat e.g. the hydroelectricity (devastating natural topography) – as per sustainably 

principle three.    

 

3.5.3 Strategy 

 

EMSs are oriented towards the day to day activities of the companies and fail to consider the 

environmental impact of the new developmental activities (Arts and Morrison-Saunders 2004). 

Backcasting success from the principle of sustainability should help organization to incorporate 

strategic sustainable development (SSD) in the environmental management system, which 

otherwise is unable to render strategic sustainable development. The methods incorporating 

backcasting i.e. TSPD and SLCM should be used to promote strategic planning. 

 

A prioritization criteria i.e. checking the righteousness of the path, ensuring return on investment 

and testifying the flexibility of platform should help organization to prioritize action from the list 
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of the compelling measure that should ultimately and ideally form the future mode of action and 

set the pace for organization to reach at sustainability.    

  

Although the given administrative structure of EMSs can be used as the launching pad to 

promote sustainability (Robert et al 2007, Macdonald 2003) but in themselves the management 

system don‘t introduce any criteria that should ideally guide an organization to make choices 

between the supposed sustainable and unsustainable alternatives.  

 

The incorporation of four sustainability principles in the administrative framework of EMS can 

establish not only a robust sustainability assessment mechanism but can also lay guideline that 

can effectively influence all planning and developmental activities which can steer an 

organization to progressively reach at the sustainable development.  

 

It should be important to mention that Backcasting success from the principle of sustainability 

does not guide the organization for example, to choose between more harmful or less harmful 

materials so to say or choose between products or services but instead it helps organization in 

identifying an evaluation criteria and the small futuristic steps (Customized by sustainability 

principles) which can ultimately lead an organization towards sustainability (Robert at el 2007). 

 

To promote backcasting, the research purposes to substitute the planning faculty of the existing 

environmental management systems with that of given by TSPD and SLCM. The use of the 

method has been found to principally outlaw previous policies( energy conservation and 

dematerialization) and facilitate decision making between sustainability experts and 

organization, besides fostering common understanding, facilitating communication and most 

important of all in finding the relevant improvements aimed at Strategic sustainable 

Development (Ny et al. 2006).   
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Fig 3.1: Use of the TSPD and SLCM as substitute to EMSs planning. 

 

The research further demonstrates the application of backcasting by TSPD and SLCM gives 

organization ample room to demonstrate the sustainability gaps at stage B and envision future 

through backcasting at stage C and help identify the right set of the prioritized actions at stage D 

(See Appendix 2 & 3). 

 

 

Recommendations for Hammarplast AB  

 

A backcasting process for Hammarplast should succeed an understanding of system‘s dynamic 

for sustainability which should describe the current sustainability challenge faced by the society 

at large and the Hammarplast in particular (Step A). The general understanding of the principles 

of sustainability should be narrowed down to find  product related sustainability challenges i.e. 

Smart Store.  

 

The current reality assessment for ―Smart Store‖ (Step B) should be done by the application of 

the TSPD and SLCM which should identify the sustainability gaps ―Hotspot‖ in the current 
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reality and should also identify the need for incorporation of strategic sustainable development 

(SSD) in the current processes.  

 

Hammarplast AB can use the templates (See Appendix 2) for filling the general sustainability 

gaps with innovative solutions (Ny et. al. 2006). Backcasting incorporated by methods i.e. TSPD 

and SLCM should help organization to find ways to reach an envisioned future. The templates 

results at the stage C form a list of the compelling measure that should prudently guide 

organization that how to reach at environed sustainable future. 

 

Finally, transformation of the compelling measures into executable prioritized goals should 

ensure the righteousness of the direction, flexibility of the platform and good returns on 

investment -- ―List of the prioritized action‖ (Step D). 

 

3.5.4 Actions  

 

Environmental management tools can be used to increase the efficiency of energy uses and 

reduce the material consumption (Woodside et. al. 1998). But to integrate sustainability in the 

environmental management systems all the actions should be purposefully aligned to the 

strategic sustainable development agenda. A clear definition of the sustainability can save EMS 

from sliding into unsustainable development and move systematically towards sustainability. 

Most importantly, while making choices between the alternatives it must be ensured that all the 

futuristic activities are squarely sanctioned by the principles of sustainability.  

 

Recommendation for Hammarplast 

 

Hammarplast AB, at the very onset needs to enrich the much anticipated understanding of the 

sustainability principles and sustainability planning.  

 

Broad understanding of the sustainability challenge should be constructed by the presentation of 

the ABCD methodology. The executive and the top level management of the organization should 

be involved in programs that are aimed at dissemination of the sustainability education.  

 

To further strengthen the dialogue process, stakeholders which are not well included in case of 

the Hammarplast in general and in case of Smart store in particular should be taught 

sustainability by introduction of FSSD and ABCD.  

 

Sustainability planning mechanism i.e. TSPD and SLCM should be introduced to stake holders, 

shareholder and management team. How the mentioned tools can be used for sustainability 

planning should be demonstrated to all and sundry in the organization. The list of compelling 

measures aimed at sustainable product development that should be synchronized across timeline, 

must be made.  

 

From the list of the compelling measures a list of the prioritized measures that should be 

sanctified by the prioritization criteria should be made --  

 

Does this action is in the right direction?  
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Does this action ensure returns on investment?  

 

Does this action provide the flexible basis for the futuristic sustainable development? 

 

3.5.5 Tools  

 

The underlying purpose of the ISO 14001 is that the companies will improve their environmental 

performance by implementing EMS but there are no standards for performance or level of 

improvement (Arts and Morrison-Saunders 2004). Rregarding EMS: ISO 14001 there has been 

lot of confusion that which tools should be included in territory in order to turn it into a strategic 

management tool (Macdonald 2003). Though, for sustainability, a tool capable of planning, 

evaluating and monitoring sustainability should be included in the environmental management 

system. 

 

There have been a lot tools which can be used in parallel to the environmental management 

systems. The manufacturing industry, especially have been fond of Life Cycle Assessment 

(LCA) which is not a strategic tool (Ny et al 2006). However, the selection of any tools should 

ideally fulfill the criteria that it should ideally help organization not only to plan but evaluate and 

then monitor progress made so far towards sustainability.  

 

The research purposes to use Strategic Life cycle management (SLCM) and TSPD as the 

sustainability planning tools (Ny et al 2006). Equipped with the principle of sustainability SLCM 

keeps the data requirements pretty low and does not require the extensive information flow but 

by the application of SP‘s simply guides the organization that what to do and what not to do in 

order to reach at sustainability.   

 

For the clearer establishment of the binderies and effectively evaluating the progress made so for 

towards sustainability, Casual Loop Diagram (CLD) can be used (Robert et.al 2007). The use of 

the tool can help organization to define the binderies for each of the event, falling within the 

ambit of the activity.  

 

 

Recommendation for Hammarplast 

 

Provided, significant changes in the planning faculty of EMS ISO 2004 could be brought about 

and given the tools is integrated with those of the strategic tools promoting backcasting i.e. 

SLCM and TSPD, the management systems can be used for rendering sustainability planning.  

As illustrated in the result sections for Smart Store ( See Appendix 2 & 3), Hammarplast can use 

TSDP and SLCM as the strategic management tools that can substitute the existing planning 

portfolio of the ISO 14001.  

 

Further the organization it can use CLF to draw the broad boundaries and intermittently check 

with the progress made so for regarding sustainability.    
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4. Discussions 

 
4.1 Research Questions 

 
4.1.1 Primary research questions 

 

How can EMS be carried out to better support strategic decision-making toward sustainability? 

 

Without developing any sustainability objectives or settling concrete objectives for 

environmental management the environmental management systems are generally taken for self 

compliance and continuous improvement i.e. by optimization and dematerialization (Hitchcock 

and Willar 2008). 

 

The results from the section 3.5 provide the answer to our primary research question. The use of 

the five-level framework for strategic development gives concrete set of the recommendations to 

integrate sustainability in the environmental management system. By getting started at the level 

of ―System‖ the 5LF manages to raise the conceptual understanding of the sustainability issues. 

Going microscopic i.e. by drawing sustainability challenge posed by Hammarplast AB and by 

establishing the specific rationale for each of the manufacturing activity constituting un-

sustainability, the conceptual gaps are bridged on one hand and understanding of sustainability is 

enriched on the other hand.  

Trailing behind the systematic understanding of sustainability the principle oriented Success 

(guided by the principle of sustainability) is defined. Sustainability principles give environmental 

management systems a generally-missing environmental impact assessment criterion (Arts and 

Morrison-Saunders 2004). Backcasting from the principle of the success gives the managers an 

evaluation criteria to make choices between the sustainable and unsustainalbe futuristic 

investments. An investment criteria, vigilant of the return on invesment, ensuring flexibility and 

the rightousness of the path for sustainable development helps to indentify and invest in the 

rightly prioritized and economically sound projects.  

Guidance of the FSSD includes the stakeholders, who generally are excluded in the decision 

making process of the of the organzation(Beckman 2007). The strategic guideanc of 5LF invites 

enviornmental managers who are also reported to be an excluded entitity in the product 

development(Beckman 2007). Lastly, to administer the sustainability performance 

current/futuristic products/services the guidance of the framework helps managers to choose the 

right tools that should be able to measure, report and register progress made so far towards 

sustainability.  

 

4.1.2 Secondary research question 

 

In what ways sustainable product development tools i.e. SLCM and TSPD contribute to integrate 

sustainability in EMS? 
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Integrating sustainability in environmental management system requires significant changes in 

the planning services rendered by the environmental management system. Devoid of any impact 

assessment criteria and consequent inability to guide strategically (owing to lack of the any 

definition for sustainability), the role of the EMSs is reduced to non strategic management tools 

(Robert et al 2007).  

 

Results from sections 3.5 and Appendix 2,3 demonstrates that how by not undermining the 

existing framework of the EMS, use of the methods incorporating i.e. TSPD and SLCM could 

substitute existing planning module with those of the sustainability planning platform and 

facilitate the sustainability planning for all the futuristic products and services. Finally it 

demonstrated that how use of the duo (TSPD, SLCM) could supply the rightly guided policies 

that cam support to integrate sustainability in the existing management systems.   

 

4.1.3 Tertiary research question  

 

What general guidelines would be useful to support EMS users to integrate strategic 

sustainability into the management process? 

 

The results from the section 3.4 i.e. the FSSD guided SWOT analysis provides the answer to the 

tertiary questions. The current reality which has been categorized into couple of the strengths, 

weaknesses, opportunities and threats gives ample guidelines to be careful of the pitfalls ( 

weakness and threats), streamline efforts and reinvigorate measures which are not yet taken or 

are in their infancy (strengths and opportunities). 

 

4.2 Our Methods 

  
4.2.1 Templates for Sustainable Product Development (TSPD) 

  

The mammoth task of integrating sustainability in the environmental management system was 

done by inclusion of TSPD. TSPD utilized the understanding of sustainability, bequeathed by 

SLCM (at Template 2) and introduced comprehensive product planning platform that could 

effectively integrate sustainability in existing structure of environment management systems.   
 

Templates for sustainable product development were used as a standard format to help 

organization understand and integrate sustainability in their environmental management system. 

Owing to simplicity, quick assessment, fast results, comprehension and inclusiveness, templates 

were used as the preferred method to assess and integrate sustainability in the environmental 

management of the organization. One of prime advantages rendered by TSPD was to give 

opportunity to user to see the big picture in front of them (Ny et. al. 2006). Efficiency with which 

TSPD could manage to deliver the result to organization was the second best thing which could 

be immediately realized by the organization. 
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Templates were the place to converge the whole paraphernalia (intra organizational and extra- 

organizational) of planning into the one platform. TSPD facilitated participation of the all the 

stakeholders to get involve, understand, delve into and anticipate sustainability planning.   

 

Further, it(templates) helped to ignite the thought process in organization, afforded organization 

the opportunity to concurrently involve and disseminate information, and finally facilitate the 

birth of critical mass of people (Sustainability leaders within organization who could perpetuate 

sustainability planning through understanding and stakeholder engagement).    

 

List of the particular questions being asked for different templates helped organization to 

understand the different issues related to sustainability issue (Smart Store in case). Clear 

distinction between the different templates and hence the flow of information helped 

organization in understanding and then in growing knowledge for sustainable development.  

 

Templates helped organization to overcome reductionist approach (Robert et.al 2007) which very 

often used to stifle the overall progress towards sustainability. Similarly TSPD helped in turning 

environmental management department into an epicentre of the organization which was an 

isolated department in conventional organizational structure. 

 

Stage B of TSPD – The Baseline 

 

Assessing current reality (B) helped organization to understand sustainability gaps with in the 

current conceptions products and management routines. By analyzing current reality for   product 

‗Storage Space‘, management team could understand that how conceptual gaps regarding 

sustainability were being translated and perpetuated into un-sustainability.  

 

Stage C of TSPD - The Envisioned Future 

 

―Environmental issues are needed to be integrated into everyday thinking; decision-making, 

accountability processes and sustainable development should be considered in relation to every 

environmental problem‖ (Stefan et.al 2003). 

 

Backcasting from the principles of sustainability at step ‗C‘ helped organization to look beyond 

horizon of technological and financial possibility.Stage C helped organization to understand how 

backcasting could help organization to incorporate sustainable development. The three 

conspicuous templates at step ―C‖ helped organization to understand the possible sustainable 

scenarios in a more clear way.  

 

Brainstorming process triggered managers to anticipate and understand obstacles and 

opportunities in a progressively evolving manner. While backcasting from basic principles of 

sustainability managed to lock the brainstorming process and futuristic outcomes within the 

precincts of sustainability – four sustainability principles (SPs).   
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Template B1 

 

Needs and satisfiers matrix (Max Neef 1991) at template B1 helped to understand socio-

psychological factors which could influence product policy for positive reasons. Template helped 

management to look at their product from prospective of human needs (Max-Neef, 1991). How 

social and psychological misconceptions perpetuate un-sustainability (Redclift 2000) was made 

known at stage ―B1‖. Template further helped organization to understand the co-relation 

between the needs and their satisfier and anticipate solutions accordingly.  Lastly, the current 

reality demonstrated by Template B1 shed light on fact that how the physical flows of materials 

were outcome of social needs and were not necessarily divorced from greater environmental 

management. 

 

Template C1  

 

Attaining sustainability, sustainable products/services could not be achieved with the current 

conceptual regime. It would require substantial changes to human lifestyles and behaviour 

(Redclift 2000) -- the social and the intellectual (Pugh 1996). To Hammarplast, Template C1 

introduced the possibility of taking into account the possible subsidence of the current needs and 

likely emergence of the new product (Smart Store) needs. It gave Hammarplast AB, the 

opportunity to anticipate meeting the storing needs in a more sustainable way.  

 

Template B2  

  

Identified violations of the sustainability principles at B2 helped organization to understand 

product, process and practices (pertaining to Smart Store) that should ―not‖ be continued in order 

to comply with sustainability principle. Unlike environmental management system, at template 

―Current Products‖ the application of SLCM clearly illustrated how to tackle problems upfront 

(Ny et al 2006) and upstream instead of relying on quick fixing and continuous improvement, 

promulgated by environmental management system (MacDonald 2003).  

 

Template C2 

 

―Sustainability requires anticipating, planning and helping shape change — sustainable change 

(Blackburn 2007). For organization ( Hammarplast) failure to incorporate sustainability imply 

decimation in itself or being decimated by the rivals in other case (Blackburn 2007).Template C2 

introduced the idea of preventive thinking (Robert et.al 2007) .It (preventive thinking) introduced 

the users the four sustainability principles as non-violable planning dimensions, whose sanctity 

must be met in order to reach at sustainability. SLCM at this stage did not introduced a 

mechanism to handle the tradeoffs between more unsustainable and less unsustainable choices, 

however by employing backcasting from basis sustainability principles it could identify small 

steps which could be used as stepping stones to move towards sustainability ( Ny et al 2006).  

 

Template B3 

 

Template B3 i.e. the current stake holders helped organization to understand that 

misunderstanding related to the socio-environmental issues (Redclift 2000) cripples the process 
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of sustainable development. For sustainability planning, sustainability must be the core of the 

business (Larsson 2007) and must not be a contested/confused term. Template helped 

organization to anticipate and involve the wide array of the stakeholders, who could be in 

possession of the greater knowledge of sustainable development then organization itself (Sharma 

2005). 

 

Template C3 

 

Future extended enterprise made the fact kwon to organization that sustainability of societies or 

organizations like ‗good personal health‘ was a moving target that required ongoing attention 

(Blackburn 2007) – it could not be done once for good. Template demonstrated, sustainability 

did/would require reproduction of organizations and institutions (Redclift 2000). It further 

maintained that sustainable development was never likely to happen with the freezed thinking, 

stagnant ideation and existing conceptual ideals (Redclift 200). For sustained improvement it 

(sustainability) required introduction of fair methods of accountability (Blackburn 2007). Finally, 

template afforded the opportunity to disseminate knowledge, anticipate/forecast 

stakeholder/trends and streamline energies to foster a common understanding in order to reach at 

sustainability.  

 

4.2.2 Strategic Life Cycle Management (SLCM)  

 
EMS system, since its inception leaves the conceptual gap ( the assessment criteria) that 

obfuscates, at first step understanding and consequently variegates sustainable planning process. 

Environment impact assessment in most of the case is considered to be beyond the scope of the 

EMS systems (Arts and Morrison-Saunders 2004). However, upfront quick and simple 

establishment of sustainability principles by SLCM (Ny Et Al 2006) facilitated organization to 

have acquaintance with robust assessment mechanism, a definition of the sustainability and 

backcasting success from principle of sustainability.  

 

The analysis of life cycle of a product by SLCM reports the sustainability violations while the 

improvement assessment gives one the opportunity to look for the principle oriented solutions. 

The improvement assessment does not give the exact or hard and fast solution for the problems 

but introduces a far-reaching vision which must be imitated exactly or partially to reach at as 

sustainable future. 

 

Research showed that main challenge to integrate sustainability in EMS systems was the 

integration of a definition for sustainability. EMS systems didn‘t maintain theoretical constraints 

or practical limitations like four sustainability principles to conduct a sustainability assessment or 

achieve sustainable product development. No standard objectives but self defined objectives in 

an EMS left ample space for integration of robust definition of sustainability that could be 

entrusted to SLCM.  

 

4.2.3 Hammarplast AB – Case Study  
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For an organization like Hammarplast there can be many challenges. Finding sustainable 

solutions, to begin with, involves many things like finding sustainable raw material, processes 

and incorporation of sustainable disposal methods at the onset. Problems get worse in the 

absence of poor-mass-understanding of sustainability and consequent missing market and 

supporting environment to take quantum leaps. 

 

For example, oil based raw materials pose the biggest challenge to organization. Unfortunately it 

could not be substituted with the sustainable and commercially viable raw materials. Diversion 

from oil based raw material is not an easy task for the plastic industry today. It requires the big 

investments and strong wiliness to harness possible sustainable alternative materials. The cost for 

installing an efficient infrastructure can be unbearably high for the industry today.  Bio plastics 

which are cited as the possible alternative to the oil based plastic need quality and quantity 

upgrade. How sustainable these bio plastics are, is another matter of concern. Would the 

manufacturer of the bio-plastics be ready to embark on the path of sustainability? Who would 

guarantee the sufficient return on the perceived new investments; the market or grossly 

misconceived customers?        

 

Among other major issues we found tendency to find-and-hid-behind-the-bigger-sinner as 

another major impediment. For example, plastic manufacturers use approximately 4% of the 

global oil production today (Plastics Europe 2007). A big part of the oil i.e. 80% is being used to 

meet the energy needs of society. Share of polypropylene from the 4% of global consumption 

further goes down in a dramatic way. In the same vein the percentage of polypropylene which is 

used by plastic industry like Hammarplast AB is reduced to fractions.  

 

Plastic manufactures (not only Hammarplast) try to attenuate their mistakes (for being passive 

regarding sustainability) by citing the global consumption of oil by other industries energy and 

transportation who account for 80% consumption (Plastics Europe 2007). Demonstration of poor 

will and lack of commitment on part of major oil users, gives small users like plastic industry a 

place to hide, a reason to argue, an excuse to defer actions – wait and watch.  

 

However a shared vision fostered by dialogue could lead organization towards sustainability. 

Template approach highlighted the absence of crucial dialogue process which could gear even 

society at large towards sustainability. In case of Hammarplast effective stakeholder engagement 

process has great potential to lead the whole industry towards sustainability.    

 

However, still medium and small scale enterprises like Hammarplast AB generally have small 

share in the market. The influence of small enterprises to exercise some influence( for 

sustainable reasons) on their suppliers is very limited. Manufacturers of raw materials 

(polypropylene in case) have enough leverage to set stage for sustainable development, who 

could be engaged only through dialogues. Customers can play a constructive role but the 

influence of the customers is curtailed or progressively decreases or virtually ends as products 

end up in stores shelves or land in their shopping bags (Braungart et.al 2007).  

 

To rightly excite sustainable development we don‘t have informed customer even. Our 

customers today don‘t know what is sustainability (owing to poor understanding) what prices he 

is paying for product and what future generation might be required to pay for same services. 
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Product designers don‘t know what materials ensure sustainability and what lead towards un-

sustainability. Similarly end users don‘t know what to do with products when they are no more 

in use. Similarly quarterly reporting requirements do not leave enough incentive for decision 

makers to think of anything like sustainability.    

 

Among other disincentives which we found responsible for passive attitude of Hammarplast AB 

was ‗unlisted‘ status of company. Company did not have specific and clearly defined 

departments that complicates the task (sustainability ) more complicated. The limited time for 

which company could be engaged for research was another impediment – though not severe.  

 

Further, it is too difficult for organization like Hammarplast to move alone towards 

sustainability.  Technology alone or sociology alone is too weak to lead an organization towards 

sustainability. Sustainability transition is shift of ‘paradigm‘ that requires reorientation of 

industries on mass scale (Roome 1998). The best ways to move towards sustainability is a 

‗discussion‘ that is in its offing.  

 

4.2.4 Other Studies   

 

Literature reviews identified that contemporary policies and practices used by organizations were 

not compatible with principles of sustainability. General findings from the literature review 

affirmed findings of study. Research identified virtually all the same areas ‗crippling 

sustainability‘ as identified by different lead authors.  

 

Macdonald (2003) in his work cited the main challenges to integrate sustainability in EMS: 

ISO14001, like lack of direction, vague criterion and continuous improvement etc but did not 

mention any particular method (A Methodological Approach, for example) that could be used to 

integrate sustainability in these management systems.  No previous work on the topic that ―how a 

methodological approach (TSPD and SLCM in case) could support to integrate sustainability in 

environmental management systems‖ was found. So research primarily bridges an intellectual 

and practical gap and described methods that could be used to integrate sustainability in existing 

environmental management systems.  

 

Moreover, many studies emphasized the importance of systematic thinking and development of 

shared vision as a prerequisite to lead an organization towards sustainability. Romme (1998) e.g. 

says that on the top of voluntary participation or self regulation by EMSs sustainability require 

development of consensual approach that should firstly define the dimensions of desired 

progress. Beckman (2007) cites inclusion of stake holders as crucial step that could lead an 

organization towards sustainability towards sustainability. 

 

Bechtel (2002) maintains that EMS ISO 14001 should be revised to incorporate a real 

participatory and more flexible system of management. Again, Macdonald (2003) maintains that 

integrating sustainability with EMSs system can be same thing to organization as compass is to a 

ship. 

 



53 

 

Some intellectual works dig on literal meaning of ―environmental management systems‖ which 

was not sustainability (Romme 1998) – sustainability required many things besides 

environmental management.  

 

In the same vein, some studies cite the isolation of environmental management systems from the 

rest of the cooperate agenda and brought focus to the issue that to really integrate environmental 

management at departmental level must be valued and integrated within the corporate model of 

the organization while many studies cited the economic affairs taking precedence over the 

environmental agenda (Jonsson 2008).  

 

Reclift (2000) identifies the confusion surrounding sustainable development and exclusion of the 

social behaviour from the environmental management systems as greatest hurdle that must be 

overcome. In order to move towards sustainability, he emphasized the importance of sociological 

and psychological factors that must be considered while formulating environmental policies.  

 

Blackburn (2007) lays focus on creation of leaders, inclusion of stakeholders and introduction of 

fair methods as mandatory drivers to move organizations towards sustainability.  

 

We can say the findings of our research widely affirm the previous works done. This research 

uses the guidance of the Framework for Strategic Sustainable Development to bridge all the 

conceptual and intellectual gaps cited by different authors.  

 

4.3 Strengths and Weaknesses   

4.3.1 Strengths 

  

Thesis finding are widely available in the different books about environmental management and 

sustainability. Most of the peer reviewed journals point to same gaps in environmental 

management system as this thesis does.  

 

However on the issue of integrating sustainability in environmental management system no 

information is found.  Study in this regards bridges an intellectual gap and brings to fore a 

methodological approach to integrate sustainability in environmental management systems. By 

the use of FSSD research comes up with the general set of recommendations which can be used 

by environmental managers elsewhere in the industry.  

  

Study introduces backcasting from principles of sustainability and proves how principles of 

backcasting incorporated by SLCM and TSPD can guide environmental management systems to 

integrate sustainability.  

 

4.3.2 Weaknesses 

  

EMS ISO 14001 is used by a variety of the industries for management of environmental affairs. 

Unlike EMAS, ISO is not site-oriented management system; it is used both by the service sector 
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industry as well as by the manufacturers. Research uses a plastic manufacturer to validate its 

findings, while the no service sector industry could be involved to substantiate findings. 

  

Research cannot simply predict the behaviour of the TSPD and SLCM if applied in case of 

service sector.  Study is silent on standardization of the results for a service sector industry.  How 

varying the results could be for service sector industry is not elaborated by research. Similarly 

data collection, analysis and conclusion require more time and inquiry. Given the nature of the 

research, a lot of work (especially in non manufacturing sectors) is required which should 

possibly substantiate the conclusions drawn by this research. Moreover, case study i.e. 

Hammarplast AB is a small - medium scale enterprise. The finding procured from a small to 

medium scale enterprise may not be equally applicable for the large scale enterprises. As 

mentioned earlier, research is required to be validated for a service sector industry also. 

 

Finally, research scrutinizes ISO 14001 as the case study which does not form the alpha and 

omega of all environmental management systems. Though, it is the most popular tool but still the 

other environmental management systems like EMAS, BS7760 cannot be ignored for any good 

reasons.  

  

4.4 Research Validity 

  
In our effort to integrate sustainability in the environmental management systems we could find 

couple of gaps and set of measures which must be executed in order to integrate sustainability in 

the environmental management systems. The greatest challenge that we faced was that no 

previous research could be found on the topic against which the finding of this research could be 

validated. The field of environmental management is expanding rapidly; different management 

systems meant to meet specific needs are mushrooming every day.  Environmental management 

policy rendered by these management systems isolates socio-economic factors from environment 

management. Once environmental management could be afforded the holistic thinking and 

avenues to incorporate basic principles (as did by FSSD) for sustainable development then it 

could be great step that could switch environmental management from resorting to reductionism, 

ad-hocism and quick fixation towards integrating sustainable product development.   

  

TSPD used for plastic industry can be used by different manufacturing industry and possibly by 

the service sector industry.  A-B-C-D methodology and backcasting from principles of 

sustainability afforded by TSPD brings forth the sustainable solutions for all products/services to 

come. 

 

Finally we can say that TSPD and SLCM provide the firstly the ground zero to environmental 

manager to start with sustainable product development and then the platform which can hold on 

and substantiate all the future developments in progressively evolving and sustainable manner.   
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5. Conclusion 

 
The use of environmental management system has been on rise. The tool wields a great leverage 

to address the environmental problems and gives us ample opportunity to intervene and turn the 

erstwhile non strategic environmental management systems into sustainable environmental 

management systems. Since inception, EMSs have been changing. This research paper explored 

the possibilities that what ways the guidance of the framework for strategic sustainable 

development could bring about the desired change in EMSs. Research found that EMSs were not 

averse to change but instead gave a flexible platform that could be used to accommodate 

sustainability planning in their basic framework. Research found however, the inherent 

theoretical and practical laxities in the contemporary form of EMSs. Unable to demonstrate 

sustainability at first, these conventional EMSs didn‘t stand a chance to conduct a sustainability 

assessment and consequently stand bereft of promoting sustainability in the organizations. 

 

Rendering sustainability planning requires significant changes in the EMSs. The need for 

incorporating change holds more true for the ―planning‖ mechanism of the EMS which should be 

guided by a robust definition of sustainability principles i.e. SPs. Environmental management 

needs to substitute the existing mechanism/philosophy of the self regulation and that of 

continuous improvement with backcasting from principle of sustainability that should ideally set 

the stage for all the futuristic planning. By the use of framework of strategic sustainable 

development, paper generates the recommendations that can purposely rectify the problems at 

each level of the system. The uses of SLCM and TSPD in this research give opportunity to 

understand principles of sustainability, avoid reductionism and manage to integrate ―backcasting 

success from the principles of sustainability‖— giving compass to a ship. Research promotes the 

use of the TSPD and SLCM as the sustainability planning tools which could substitute the 

existing planning algorithm of the EMSs. Simultaneous application of SLCM and TSPD does not 

introduce any mechanism to handle tradeoffs between more un-sustainable and less un-

sustainable material but by incorporating ‗backcasting‘ does introduce the small steps which can 

lead organization towards sustainability.   EMS systems can provide a basic infrastructure that 

can help organization in moving systematically toward sustainability.     

 

Hammarplast AB, could not know what future could look alike, what type of social and 

physiological environmental could be there, what type of material could be available in future 

and how those materials would perform on sustainability scale, but backcasting from principle of 

sustainability introduced the space to manoeuvre and introduced the principles that should not be 

violated in order to reach at sustainability. Principle of backcasting helped organization to depart 

from the conventional thinking where all futuristic opportunities were tied to technology – 

backcasting from scenarios. 

 

By the way of integration ―backcasting success from principles of sustainability‖ both SLCM 

and TSPD facilitated to break away from forecasting or backcasting from scenarios. Integration 

of SLCM raised the understanding of sustainability while TSPD managed to entrench 

sustainability besides introducing a comprehensive planning mechanism principally geared 

towards sustainability.     
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Appendix 1 -- List of Questions 

 
TSPD Questions 

 

Market Desire/ Needs 

1. What current market desire does the product intend to meet? 

2. What are some current sustainability challenges related to this market desire? 

3. How does this market desire relate to human needs? 

4. What new market desires are likely to evolve in the future as responses to sustainability 

challenges? 

5. What new market desires (related to our core business) could improve the chances of 

satisfying human needs? 

6. Are there any market trends that point in this direction? 

 

Concepts 

7. From a full life-cycle perspective, how is our product from a sustainability standpoint 

currently? 

8. What current flows and management routines from the life cycle of the product are 

critical from a full sustainability perspective? What critical violations of the sustainability 

principles could be identified for the following general life cycle phases? 

- Resource extraction, supply chain & manufacturing 

- Distribution and use 

- Final disposal or reuse/recycling/land filling 

9. What improvements can we make to our current products‘ life cycles to reduce violations 

to sustainability principles? (Could the physical flows, management routines, etc. related 

to the current life cycle of the product be developed to reduce the risk of societal 

violation of the basic sustainability principles? What solutions to product-related 

sustainability problems could be identified for the general life cycle phases listed above?) 

10. Could new product concepts be developed to meet current and/or future market desires 

while reducing the risk of violation of the basic sustainability principles? 

 

Extended Enterprise 

11. What current preferences of societal stakeholders are opposing the introduction of more 

sustainable products? If/how is the company trying to change these? 

12. What current value-chain cooperation is agreed upon and what gaps exist that prevent 

responsible handling of sustainability problems? 

13. What future societal stakeholder preferences would be favourable for the development of 

more sustainable products, and how can we interact with those stakeholders to facilitate 

such change? 

14. What future strategic product value-chain cooperation would be favourable for 

responsible handling of sustainability problems throughout the life cycle? How can we 

develop such cooperation? 

 

General Questions  
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1. How is your existing EMS service helping, not helping and how it could be improved to 

move towards sustainability? 

2. Can you use ISO 14001 as the launching pad in moving toward sustainability?  

3. If company are more willing or getting more reluctant for investing in the risky 

sustainable technologies? 

4. How do you see the future of your company in next two or three decades, provided you 

are oil based company and what compels you to move towards sustainability?  

5. Does ISO help you in taking into account the social impacts? 

6. What type of environmental goals you have on your table today? 

7. Do you have key performance indicators regarding environmental management?  

8. How do you see and measure progress here? How do you make it sure that your progress 

is not staying on paper only but the things is actually changing on ground?  

9. If there is any end for improvement purposes there must be some places where you can 

not improve more?  

10. How ISO helps in estimating your sustainability efforts? Or it addresses only the 

environmental performance? 

11. If ISO can motivate for societal leadership?  

12. Do you have any information about the purported gaseous exchange during the injection 

moulding process?  

13. Do you use stabilizers in your products, if yes then what type of stabilizers do you use?  

14. What type of the moulds you are using? Are you using alloys?  

15. What about the water use in the system?  

16. Are you in sort of some cooperation with the big plastic industries?  

17. Do you have idea about what constitute colour pigments and dyes you are using in your 

products?  

18. How does EMS help you in integrating sustainability in the mission and vision of the 

company? 

19. Did financial crisis hit you hard? Did financial crisis cause you to suspend you the budget 

for environment or change priorities?  

20. Are you in some sort of cooperation with universities or research organization to better 

locate/find the alternative materials which are primarily derived from hydrocarbons 

today? 

21. If you have any company centred R&D apart from the external collaborations and lab or 

something like that? 

22.  How do you communicate environmental issues to your employees? It should not be 

only products which are sustainable environmentally friendly or hazardous but it could be 

the behaviour of the employees which could be environmentally friendly or dangerous.  

23. Are you running some sort of the seminars with employees? 

24. When do you communicate with executives here? How do you communicate between the 

departments? How do you spread the information?  

25. What primarily compels for sustainability banks/ increased market 

share/stakeholders/soft loan etc? 

26. Outsourcing is also some sort of competitiveness why are you averse to that? 

27. How do you know that you competitors are doing regarding sustainability and how do 

you pool your knowledge for sustainability? 
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28. You mentioned transportation apart from the manufacturing is contributing a lot towards 

the emission from the product, how are you coping with it? Are you planning use 

something like trains or bio-fuels?  

29. Do you think sustainability would turn into possible competitiveness?  

30. Do you think customers don‘t pay attention to the sustainability initiative taken by you or 

the sustainability credentials constituting your product?  

31. Do you think it is about spreading the education (word) which can make customers or 

future buyers care sustainability? Do you agree that it is chain reaction which you should 

trigger?  

32. Apart from being competitiveness what is most compelling thing for you? NGO‘s, 

government? 

33. If you have been a stock-listed company, could you a strong case for sustainability?  

34. Can you see a strong reason for integrating sustainability in your company? 

35. Why ISO 14001 is not mentioned elsewhere on your website or else where it should be a 

matter of prestige for you?  

36. What do you see what Hammarplast has become in a sustainable future?  

37. What is your suggestion about the stakeholder engagement? Do you see a need that you 

should better engage the stake holders and should try to prevail upon them/their 

psychology to secure better results?  

38. What single factor would you say can bring about big change in the plastic industry as a 

whole?  

39. Do you see the autonomy of industry running high and taking precedence over the 

national or the regional law? 

40. Do you see market leadership as the prerequisite for taking extra ordinary measures? Do 

you wish to wield enough market power to take extra ordinary measures which are not 

possible otherwise?  

41. Do you think that sustainability could be good reason for you to win over new 

customers? Could you say that you could win over the disgruntled customers by the dint 

of sustainability than for the other reason like quality and delivery? 

42.  If your marketing managers are making some efforts to project sustainability alongside 

the inherent quality mark of the product. We see they don‘t do that, even ISO which you 

have achieved is not mentioned else in your organization or on the product. What would 

you say in this regard?  

43. Do you think if you put on a ecological label on your product it would make any 

difference with your customers? If you think it could be beneficial for you to put or 

illustrate your compliance with ISO 14001? 

44. From where the energy to run your process and making products is coming? Are you 

energy independent?  

45. Where this raw material is coming from?  

46. How would you translate/communicate your knowledge to designers and the executives?  

47. What is your model for the extended producer responsibility? How do you take care of 

the product which is no more in use? Do you collect your product burn or what? If these 

products are recyclable? All of them or some of them?  

48. Do you have life cycle assessment of the products? 

49. How does company describe its business idea in relation to environment and societal 

stakeholders? 



65 

 

50. How does company integrate its business idea in relation to environment and societal 

stake holders? 

51. Are strategies aligned with an integrated description of sustainability or does 

sustainability and other business targets live separate lives in the company? 

52. Any evidence that actions are aligned with the company‘s definition of success, either 

integrated (best case) or separate? 

53. How tools are monitoring decisions, process & progress made so far? 

 
    
 
   
 
 
  



66 

 

Appendix 2 -Templates for Sustainable Product Development 

 

Stage B: Current Market Needs/Desires – Template B1 

 

In order to bring about a sustainable future, the inevitability of a comprehensive planning 

platform was demonstrated by first template (Roozenburg et. al. 1995). Template one helped 

organization to peruse through its product policy i.e. by looking at the needs prospective 

organization could know what the product was meant for?  

 

Knowing human needs should precede product development, helped organization to realize that 

environmental issues were not the outcome of the individual‘s immediate choices but had deep 

roots in our social arrangement that govern and groom our behaviour for long (Redclift 2000). 

 

Template B1 in the first place asked organization to supply the answers for the question like 

what products/product were/was for. What type of the needs product were fulfilling? While 

fulfilling the needs, were there any sustainability challenges being posed?   

 

Inclusion of the need and satisfier matrix (Max Neef 1991) by template B1 helped organization 

to approach customers from different point of view. Template helped organization to see intricate 

relationship between environmental management and social management, where environmental 

management could neither be divorced from the social (Redclift 2000) nor from sustainable 

management.   
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Table A2.1. Findings from Current Market Needs / Desires 

 

Template: Current Market Needs /Desires  

Question from Sustainability Experts: 

A. What current market desire does the product intend to meet? 

B. What is some current sustainability challenges related to this market desire? 

C. How does this market desire relate to human needs? 

Answers from organization/Brainstormed Results  

A  

 Product is made to provide efficient customer space for storing.  

 People use product for multiple purposes e.g. for storing different type of kitchen utensils, 

food items, refrigeration, garage items, growing vegetables and etc.  

 Product is stylish, convenient and portable.  

 Reduce packaging needs and transport cost.  

B 

 Raw Material:  Regarding sustainability, materials pose the biggest challenge to cope with. 

Materials are solely hydrocarbon originated and totally non renewable, non reusable but 

are recyclable.   

 Metals:  Manufacturing of the product need injection moulding machinery and moulds 

itself which are made of the heavy metals like iron, copper , aluminium  

 Energy: Injection moulding process utilizes the energy which is primarily driven from the 

unknown resources and possibly the non renewable resources (nuclear energy) or from the 

unsustainable resources (hydro electricity). 

 Disposal: Disposal scenario and waste issues, waste dumping, land filling, incineration and 

energy recovery.   

C            

 Leisure Needs: Products fulfil leisure needs; clean and tidy storage space.  

 Freedom: Ability to take things.  

 Idleness: convenience.  

 Protection: Product makes possible to ensure the healthy storage space. 

 Subsistence/Health: Product helps in fostering health practices in daily life. 
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Stage C: Future Market Needs / Desires – Template C1 

 

To understand relationship between the product and actual customer needs template C1 helped 

organization to approach product planning from the prospective of futuristic needs and satisfiers.  

Knowing intrinsic relationships between the psychic and social needs and consequent material 

responses gave organization opportunity to anticipate some possible points to intervene and fulfil 

costumer needs in sustainable way.   

 

How customer needs could be met in a more sustainable way invited process of the backcasting. 

Templates C1, let organization to know, for example, that it were services which were valuable 

to customer, not the product itself.  

 

Selling service e.g. Storage space instead of the selling product i.e. Smart Store emerged as the 

plausible sustainable. However switching to services could not always guarantee environmental 

solutions immediately (University of Minnesota 2006).  

 

As anticipated, management located her foci of interest on the area of the continuous 

dematerialization, energy conservation as enunciated by EMS system.  
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Table A2.2. Findings with Future Market Needs / Desires 

 

Future Market Needs / Desires 

Questions From Sustainability Experts :  

A: What new market desires are likely to evolve in the future as responses to sustainability 

challenges? 

B: What new market desires (related to our core business) could improve the chances of 

satisfying human needs? 

C: Are there any market trends that point in this direction? 

Answers from organization/Brainstormed Results 

 A  

 Dematerialization of materials, recycling, reusing, prevention of wastes.  

 Eco friendliness of products, increased customer awareness, increased demand for 

sustainability. 

 In the future the production will no longer would contribute towards perpetuating 

unsustainable practices.  

 Sustainable raw materials other than hydrocarbons would be commercially available for 

being used.  

 Machinery and processing equipment e.g. moulds, dyes, paper, packaging would not 

contribute towards un-sustainability.  

 Bio degradability of the products would be hallmark of the products.  

B  

 Leisure: would be dominantly deciding factor in coming days.  

 Understanding: of the sustainability would positively affect product and services.  

 Subsistence: would be main factor. 

C 

 Services – an emerging trend -- can purposefully replace the existing model of products.  

 Providing customer space instead of the consumer product is likely to affect the future 

market and could leave profound effect on the sustainability.  

 More promising materials e.g. woods, metals, or adulterated material could be used.  

 Progressive dematerialization of the materials is the one step in this direction  

 Energy conservation and closed water loop save energy and resources.  

 Efforts for alternative materials – bio fuels.   

 

 

  



70 

 

Stage B: Current Products – Template B2 

 

SLCM is applied here. See 3.3 (SLCM) and Annex 3.     

The application of the strategic life cycle assessment managed to establish four sustainability 

principles upfront. SLCM did not emphasize on magnitude of purported violations but 

scrutinized each activity by basic principles of sustainable development, no matter how small or 

large it was (Ny et al n.d).    

 

Application of sustainability principles that covered every aspect of the product life ―Smart 

Store‖ gave organization assessment criteria to realize the purported gross violation of 

sustainability principle. From production to processing and from processing to end of life each 

phase was scrutinized under the lens of sustainability. 

 

While explaining sustainability analysis the difference between the hazardous and docile 

material and process was defined. The rationale for un-sustainability and consequently impact of 

continuing un-sustainability were made known to management team. 

 

The rationale that how dematerialization e.g. for ―Smart Store‖ could not be a right step in 

direction of sustainability and how substitution could be compliance with sustainability was 

maintained by the sustainability assessment at Template B2. Similarly the use of the energy 

which was originated either from the nuclear resources or had hydro-origin (WNA 2008) could 

not be sanctified by the principles of sustainability further demonstrated the ―inflexibility and not 

righteousness‖ of the chosen path‖.    
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Table A2.3. Findings with Current Products analysis 

 

Current Products 

Questions By Sustainability Experts   

From a full life-cycle perspective, how is our product from a sustainability standpoint currently? 

What current flows and management routines from the life cycle of the product are critical from 

a full sustainability perspective? What critical violations of the sustainability principles could be 

identified for the following general life cycle phases? 

- Resource extraction, supply chain & manufacturing 

- Distribution and use 

- Final disposal or reuse/recycling/land filling. 

Answers from organization/Brainstormed Results  

 

Raw Materials 

 

 Raw Materials for product (Polypropylene) are solely derived from hydrocarbon.  

 Heavy metals are being used to prepare machinery for the production.  

 Mining activities constitute to the physical degradation of the land. 

 Transportation of the materials contributes to emission of green house gases and NOx.   

 People are physically dislocated from the mined area.  

 Mining /emission of the gases and degradation is undermining the capacity of the people 

to meet their needs.   

 

Production 

 

 Production process uses energy from the unsustainable resources like nuclear energy and 

hydroelectricity.  

 Production equipment (machinery and moulds) constitutes use of the heavy metals like 

Ferrous and Copper.  

 The production itself emits the gases which are injurious to the people.  

 Materials like dyes, packaging materials and activities storage and process like logistics 

and  distribution constitute to violation of the sustainability principles   

 

End Use 

  

 Polypropylene is not biodegradable and can take more than five hundred years to 

degrade.    

 It is not recycled or being taken care when no more in use. 

 Polypropylene cannot be used continuously for recycling purposes.  

 Burning of plastics to recover for energy constitute to emission of gases in atmosphere, 

while dumping have been proscribed in Sweden.  
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 Stage C: Future Products – Template C2 

Integrating sustainability in the existing EMS structure required significant changes in the 

planning platform and hence the consequent planning services rendered by the traditional EMS 

system, which was not sustainability planning tool (Robert et.al 2007, Macdonald 2003).  

Findings bequeathed by Template ―Current Product‖ helped organization to understand un-

sustainability that was being perpetuated in the current products and services. Management could 

foresee how environmental aspects were not divorced from the societal and psychological impact 

of the organism (organization) which constitutes a living space within an ecosystem (Redclift 

2000). 

 

Unfettered freedom for product planning which was ordained by environmental management 

systems was replaced by the preventive thinking i.e. planning within sustainability walls – the 

four sustainability principles. Backcasting from the principles of the sustainability gave 

organization the opportunity to realize the flaws for being married to the technology—

backcasting from scenarios (Robert et. al. 2007). 

 

How come sustainability principles be incorporated in futuristic products and how the existing 

product could be transformed into sustainable products was discussed. How desired significant 

changes be brought in the planning platform of EMS and how could TSPD could be substituted 

with those of the existing planning platform was demonstrated.   

Brainstorming sessions identified some steps which could be taken to reach at sustainability.  

Nascent ideas like rendering services were presented. By grouping customer and sustainability 

agenda, the idea that sustainability planning and development run counter to each other (Larsson 

2007) was dispelled.    

 

Template ―Future Products‖ identified the set of goals ―principles of sustainability‖ and the 

mechanism i.e. ―backcasting from sustainability principles‖ to reach those goal which could 

ultimately replace the vague criterion ―continuous improvement‖ defined by environmental 

management systems. 
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Table A2.4. Findings with Future Products analysis 

 

Future Products 

Question from Sustainability Experts  

 A: What improvements can we make to our current products‘ life cycles to reduce violations to 

sustainability principles? (Could the physical flows, management routines, etc. related to the 

current life cycle of the product be developed to reduce the risk of societal violation of the basic 

sustainability principles? What solutions to product-related sustainability problems could be 

identified for the general life cycle phases listed above?) 

 B: Could new product concepts be developed to meet current and/or future market desires while 

reducing the risk of violation of the basic sustainability principles? 

 

Answers from organization/Brainstormed Results 

 There is need to comply with the four sustainability principles.  

 Provided the competitiveness of the products is ensured, following steps at the each stage of 

product life can be taken.  

A         

Extraction and Use of Materials  

 Dematerialization of product is good solution for minimizing the energy foot print.  

 Bio plastics, Food fibre, Cotton fibre standing alone or being adulterated with 

polypropylene can be experimented for substitutions.   

 Use of the renewable raw materials, sustainable biodegradable materials can be 

promoted.  

 The use of bio fuels should be increased.  

 Scarce metals should be replaced with the sustainable and comparatively safe ones.  

Process 

 The energy from renewable resources can be used.  

 Saving energy by the better use of technology and resource management 

 Packaging, labelling, processing can be brought within the sustainable walls  

 

 End use 

 Provided research allows recycling and reuse can be promoted. 

B 

 Products can be substituted with services. 

 Instead of selling products ‗storage space‘ could be sold out to the customers.  

 Entirely new type of materials e.g. metals, woods, or bio plastics can be used for product 

making.  
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Stage B: Current Extended Enterprise—Template B3 

 

Template 3B illustrated that how stake holders, their aspirations, understandings could 

negatively/positively influence our product/service – Smart Store in our case – or were likely to 

foster or to quell sustainable development in the organization. Similarly the findings of template 

gave organization the opportunity to ignite the much needed intra organizational process that was 

aiming at bringing all departments of organization on one page—sustainable development.  

 A dialogue process and effective communication mechanism could help organization in 

fostering the leadership for sustainability (Robert et. al. 2007). How physical and conceptual 

constraints may undermine the efforts to move towards the sustainability, how movement 

towards sustainability could be positively reinforced by stakeholders knowledge contribution 

(Sharma 2005) , how negative influence emanating from stake holders could jeopardize 

movement for sustainability, what could be negative repercussion for exclusion of stake holders 

(Andersson 1996), how increased awareness on part of the customer could pressurize ( Plonger 

2004) or discourage sustainable development, how working with the stakeholders (NGO‘s) could 

help in securing market image( Bansal & Bonger 2002)  was elaborated by template – extended 

enterprise. 

Moreover, extended enterprise helped organization to anticipate how stake holders, their ideation 

and perception regarding ―Smart Store‖ were obliterating the move towards sustainability. 

Similarly templates guided organization to invite, influence and utilize the stake holders by the 

incorporating a strong stakeholder management in the basic corporate model. 
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Table A2.5. Findings with Current Extended Enterprise 

 

Current Extended Enterprise 

Questions From Sustainability Experts  

A: What current preferences of societal stakeholders are opposing the introduction of more 

sustainable products? If/how is the company trying to change these? 

B: What current value-chain cooperation is agreed upon and what gaps exist that prevent 

responsible handling of sustainability problems? 

Answers from organization/Brainstormed Results  

 

A 

 Heavy investment requirements, quality issues, third party R&D efforts, dearth of 

commercially viable alternatives materials, poor understanding of sustainability is stifling 

process. 

 Law enforcing authorities don‘t want to push companies to go beyond sustainable 

management.  

 Company has no influence over origin and disposal of her product but only on the 

processing of her products.   

 No robust alliance with the peers could be reinstated.  

 Product competitiveness takes precedence over the sustainability issues.   

 Highly isolated environmental management department is seldom or very occasionally 

consulted.   

 Capacity building programs involving employees and higher staff have not gotten pace.   

 

B 

 There has been no model for communication between the stake holders. Stake holders are 

not in any way tied to exchange their ideas regarding sustainability.  

 Organization does not have any say over the production and disposal matter. Both 

production and disposal of product are purported to leave most inclement impact on the 

environment and sustainability.   

 Customers are purportedly slow to react or would not react to sustainability ventures.  

 Cooperation with the knowledge based organizations, universities, and industrial peers to 

collect knowledge and seek state of art and alternative materials.  

 Organization is engaging or tries to involve stake holders for sustainable raw material and 

process.  
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Stage C: Future Extended Enterprise – Template C3 

 

What likely services, expectations, knowledge could be favourable for the development of 

sustainable products and how the stakeholders could be approached to streamline efforts and 

develop synergies was facilitated by template C3. 

 

Discussions gave organization the opportunity to idealize the possible market trends that could 

help organization to move towards sustainability. Backcasting from the principle of the 

sustainability helped organization in finding and focusing on amenable areas e.g. stakeholders, 

sustainable technologies, raw materials etc. which could be streamlined or potentially be helpful 

in moving organization towards sustainability. 

 

Similarly organization could manage to understand that in order to move towards sustainability 

what type of thoughtful intervention and what infrastructure could possibly support to integrate 

‗sustainability planning‘ in the future products and services. Similarly future extended enterprise 

helped organization to gear towards procurement of the right infrastructure, identifying right 

steps to reach at sustainability. 

 

Findings also helped organization in understanding that how inclusion of stakeholders could give 

social support to organization (Peter et.al, 2007) while at the same time could give the multiple 

sources of evidence to substantiate decision making (Beckman 2007). 

  

Extended enterprise C3 also helped organization to realize sustainable development, understand 

natural world and relationship between production and consumption, human motives and ethics 

that could suggest appropriate restraining measures for sustainability (Redclift 2000).  
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Table A2.6. Findings with Future Extended Enterprise 

 

Future Extended Enterprise 

Questions From Sustainability Experts  

A: What future societal stakeholder preferences would be favourable for the development of 

more sustainable products, and how can we interact with those stakeholders to facilitate such 

change? 

B: What future strategic product value-chain cooperation would be favourable for responsible 

handling of sustainability problems throughout the life cycle? How can we develop such 

cooperation? 

Answers from organization/Brainstormed Results  

 

A  

 Sustainable raw materials.  

 Stakeholder engagement.  

 Pooling of knowledge and resources.  

 Gradually shift and adoption of model for selling services. 

 Market demand for the sustainable products and services.  

 Law enforcement and movement beyond compliance.  

 Increased demand for sustainable products.  

 Introduction of sustainability evaluation mechanism 

 Changed perception on part of society, psychological transformations.  

 Societal transformation and mass awareness.  

 Customer appreciation of sustainable products and demonstration of readiness to 

compensate for the added services for sustainability.  

 Incorporation of extended producer responsibility.     

 

B 

 Awareness for sustainability, sustainable production and procurement can change the 

future stake holders and their expectation for positive reason.   

 Dematerialization, energy saving and ultimate substitution of the raw materials.  

 Selling services instead of products.  
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Appendix 3 - Strategic Life Cycle Assessment 

 
Extraction 

 

The most popularly used plastic raw material for household products is Polypropylene 

(Hammarplast AB 2005). Plastic industry is using four percent of the global oil production and 

eighty five percent is being used to derive cars heating and cooling (Plastic Europe 2007). About 

250 billion pounds of raw plastic pellets are produced annually worldwide and turned into a 

tremendous variety of products (Leahy 2004). 

 

Polypropylene (PP) is solely oil driven product, synthesis of materials involves process of oil 

mining. So, mining is considered as first step in manufacturing of raw materials. 

 

Some special kinds of equipments were used in the mining process. Here it can be given away 

detailed identification of equipments that were used in process. 

 

Special equipments for locating and inspecting, like plant construction equipment, mining 

process equipments e.g. ball mills, different types of crushers, vibrating screens, tub grinders, 

vibratory feeders, conveyors, topsoil screens, trammel screens, compost turners, equipments for 

manufacturing quality assessments, safety for fire and transport equipments are used. 

 

Labours and investing money are the abstract inputs which are provided based on the resources 

recovery and geographical location. Efficient use of labours and sufficient investment are the 

measurement of mining process. 

 

Energy is also most important for raw materials production processes. Solar power, fossil fuels, 

singes, biomass and biogas are energy sources for electrical power generation during mining 

process. The efficiency of this electrical power generation is between 55 - 80% whereas it is 60% 

for natural gas based power generation (Global Spec 2009). 

 

 

Processing of Raw Materials 

 

The plastic raw materials ‗polypropylene‘ is a white powder; it is convertible to any type of 

colour based on their use as products. While processing raw material polymerization of 

hydrocarbon (C3H6) is occurred due to presence of some catalyst. This hydrocarbon is called 

Benzene or Propylene which is found in fossil fuel. After mining, crude oil is formed, which has 

no specific chemical formula, but is almost a simple hydrocarbon. While processing crude oil 

different compounds are distilled at different temperatures, among these polypropylene is one 

(Orica u. d.) 

 

 

 

Transportation of raw materials 
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Not having, efficient transport system is one of the issues that perpetuates and compound un-

sustainability in the mining industry. Usually road, air, rail and sea transport system are used to 

move raw materials. Most of the mining companies are using major rail lines for transporting of 

raw materials from one place to another. 

 

 

Socio-ecological Impact of Mining 

 

There are socio-ecological impacts from mining activities; even those mining activities are well-

designed, well-operated and well-regulated.  

 

The acidic compound formation, climate changing gas emissions, characteristic of toxic and 

heavy metallic waste generation are the common impacts of materials mining process (coal, 

metal and non metallic ores). Acidic compound generation and drainage both affect surface and 

underground water. 

 

Mining has severe environmental impacts; high concentrations of metals and persistent acidic 

condition have adverse impacts on fish, aquatic plant communities and human also. In USA 

alone, for example, over 19, 300 km (12,000 miles) of rivers and streams and over 730 km
2
 

(180,000 acres) of lakes and reservoirs are seriously affected due to contaminated water from 

mining process, for example (Ecosystem Restoration 2004). 

 

Erosion and sedimentation are other environmental impacts of mining and the severity of these 

impacts depends on some special characteristics, like covered area of surface, vegetation cover, 

soil type, slope length and the degree of slope. Because of this environmental impact the soil 

fertility is affected directly and agricultural damage is occurred.  

  

Some toxic chemicals like cyanide is used in the refining process and it is also released to the 

nature with other toxic chemicals e.g. oil, petroleum, solvents, acids and reagents; those have 

verse socio-ecological impacts on soil, aquatic organisms, wildlife, waterfowl and humans. The 

cyanide contaminated water affects both human and wildlife species. Leakage of piles of waste a 

contaminate water from surface to ground water. To extract per ton of oil produced half ton of 

waste were produced (Sabanov et. al. 2006). So, in what capacity wastes can destroy our 

ecosystems, we should imagine. 

 

Particulate Matter, or dust emissions are also another affect to the environmental which are 

originating from mining process and traffic related issues. Those dusts contain both toxic and 

heavy metals (e.g. arsenic, lead etc) that are released into the air and also get deposited in surface 

waters due to sedimentation process. 

  

The production of packaging materials may have same kind of impacts as the extraction of raw 

materials from mining. Non-degradability of paper and other plastic materials (for packaging 

purpose) is also very hazardous. If we consider the characteristics of packaging waste, then it‘s 

usually intended that the 45% waste is compostable, 39% is reusable or recyclable and the 

remaining 16% is the persistent in the nature (International Trade Centre UNCTAD/WTO 1999).  
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Table A3.1. Sustainability Violations during Extraction 

 

Main Process:  Extraction  

Sub Process:  Surface mining (e.g. Open-pit, quarrying, strip, placer and mountaintop 

removal), underground mining (e.g. drift, slope, shaft and borehole), Insitu (solution and 

thermal) and other process like drift and fill mining, long hole slope mining, sublevel caving, 

block caving, room and pillar mining, long wall mining and retreat mining.  

Inputs:   Mining equipments, labours, investing money and energy sources. 

 

Sustainability 

Principle 1 

Sustainability 

Principle 2 

 

Sustainability 

Principle 3 

Sustainability 

Principle 4 

 

Mining of the fossil 

fuels to produce raw 

material—

polypropylene. 

 

 

 

 

 

 

 

 

 

 

 

Air: CO2, N2O and 

CH4 are produced 

during mining 

operation and O3, 

CO, CO2, NOx,, 
Diesel PM and HC 

are produced during 

transportation  

(Cause of Climate 

Change) 

N2O, SO2, NH3 are 

also produced and 

this is cause of 

acidification 

 

Land degradation 

(Soil erosion, soil 

structure loss, 

nutrient depletion, 

soil acidity and 

rucksack. 

 

 

 

 

 

 

 

 

 

Health: Humans are 

affected by chronic 

diseases directly via 

food chain through 

water and 

agricultural land, 

safety measures at 

the time of work in 

mining process 

 

 

 

 

 

Mining heavy metals 

like ferrous, copper 

for production of 

machinery and 

processing equipment 

Water:  Solids, heavy 

metals, toxic 

compounds, Fe, 

NH4+ levels are 

decreased, PO4+, 

SO4-, Cl-, HCO3-, 

K+, Na+ levels are 

increased and 

organic matter 

Water quality 

(quality parameter 

affection, nutrient 

reaching, swamp 

formation, acidity, 

Stalinization, loss of 

aquatic habitats ) 

 

Social: Employment 

biasness, human 

rights in the work 

environment, child 

labour, overall 

impact of climate 

change on societal 

life   

 Soil: Acidic 

compounds, toxic 

metals, dissolved 

products, solid waste 

Biodiversity 

(agricultural 

damage, 

deforestation, loss of 

species in surface 

and ground level) 

Power politics—war 

for energy resources.  
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Sustainable raw material manufacturing should involve   

 

 Use of renewable energy  

 Use of CO2 free vehicles, investment in better transportation infrastructure  

 Treatment of air pollutants before release those into the air 

 Use  water treatment plant (WTP) 

 Use effluent treatment plant (ETP)  

 Investment in drainage system and growing natural vegetation to protect soil erosion 

 Mining should not be done in ecologically sensitive areas, inhabiting natural diversity 

and natural support systems 

 Checking health safety measures of employees at regular basis and should be taken 

environmental health hazard protective actions 

 Recruitment of efficient and skilled workers 

 Ensure human rights 

 Demoting use of the scare metals or enclosing the scarce metals in the tight technological 

loop.  

 Complying with international protocol for climate change and incorporate sustainability.  

 Search for alternative raw materials which should be more sustainable—discourage 

mining.  

Processing  

 

Hammarplast AB is ranked as the fourth largest plastic manufacturer in Europe. Company has 

been using the most modern state of art of and utilizing best available energy conservation 

techniques.   

 

The company have today the turnover of three hundred million Swedish Kronor. Company is 

making rapid advances in the market of medical products, for example, in matter of few years for 

medical cups it could acquire 40% of European market. Company purchases raw materials 

directly from the other companies in Saudi Arabia, Netherlands and Sweden. 

 

Hammarplast uses process of injection moulding to make more than hundred types of the 

products. Today company employs more than one hundred employees at its production sites in 

Tingsryd, Sweden.  All products are made by same process that is known as injection moulding.  

 

 



82 

 

                          
 

Figure A3.1. Flow diagram of plastic manufacturing 

 

 

Almost all equipments (mechanical parts of the injection moulding machinery) comprise of 

heavy metals e.g. ferrous and copper which are excavated from the earth crust. Energy to run all 

indoor and outdoor processes including those of research and development is derived from non 

renewable resources. 

  

Hydroelectricity and nuclear energy is the main contributor to the national power grid of 

Sweden. Swedish government is trying to phase out nuclear power and switch to the renewable 

energies (IEA 2000). For that reason, Sweden is the only country that has a tax discriminating 

against nuclear power, which in August of 2008 came to roughly EUR 0.67/kWh (WNA 2008).  

 

During the production of the polypropylene high volumes of the hydrocarbons and aromatics like 

Acetone, Dichloromethane, Toluene and Xylene were found in the air. Serious health issues like 

infertility among females had been reported to come from working conditions (Forrest et. al. 

1995) 

 

SLCM identified major sustainability issues which had big environmental impact on the process. 

Major environmental impacts, as expected, emanated from the use of the raw materials which 

were solely hydrocarbons based.  

 

The violation of sustainability principles for production illustrated series of un-sustainable 

practices. Use of the unsustainable energy emission of the hazardous gases, transportation of the 

materials, machinery for processing, packaging, delivering stockpiling are reported to form 

major un-sustainable practices. 
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Table A3.2 Violations SPs during Processing 

 

Main Process: Extrusion, Injection Moulding, Storage, Distribution 

Sub Process: Fixing Moulds ,Preparation of Granulates, Dying Granulates in some cases, Use of 

unsustainable energy (Heating moulds, Heating granulates, Application of Hydraulic pressure, 

Release of pressure, Cooling Moulds), Ejection of the end product, Lifting, Labelling, Packaging 

 

Inputs:  Oil, Metals, Dyes, Paper Stickers, Energy and labour 

Sustainability 

Principle 1 

Sustainability 

Principle 2 

Sustainability 

Principle 3 

Sustainability 

Principle 4 

 

Net use of the mined 

materials , including 

oil, heavy metals, 

alloys, synthetic dyes 

in machinery 

construction and 

product make 

  

 

Emission of the gases 

like hexane. Emission 

from the use of the 

energy derived from 

the non renewable 

materials.  

 

Use of the water 

resources in the 

moulding process. 

Water uses for 

washing purposes.  

 

Health related issues 

owing to emissions of 

the gases during 

transport of materials 

and logistics. 

 

Energy derived from 

the non sustainable 

resources like nuclear 

energy is used to run 

all the main/sub 

processes and 

development 

activities. 

  

 

Use of catalysts and 

stabilizers. Use of 

pigments and dyes for 

paper printing. 

 

Degradation of the 

natural resources as a 

result of the mining of 

hydrocarbons, metals 

and energy resources.  

 

Infertility and 

reported health 

issues.  

 Use of the man made 

alloys in moulds. Iron 

and the copper are 

increasing 

systematically in 

environment.  

Hydro electricity and 

nuclear electricity 

both contribute to 

systematic 

degradation of the 

ecosystem and 

resource depletion. 

Nuclear wastes 

require extra 

precaution to be 

disposed safely  

  

Use of the lubricants, 

hydrocarbon 

originated compound 

like pitch, grease and 

wax 

 

Packaging materials 

and synthetic dyes.  

 

Power from hydro 

electricity causes 

erosion of lands, 

displacement of 

people and loss of 

biodiversity.  

 Use of the synthetic 

dyes and persistent 

heavy materials.   
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Packaging and Distribution 

 

Packaging and distribution plays a significant in the overall life cycle impact of the products.  

Proper packaging of products might reduce the distribution cost of the products and waste 

disposal as well (Yoshio Oki 2000). 

 

We tried to identify potential impacts from packaging activities. To package products 

Hammarplast AB used generally two types of the packaging materials i.e. the polythene 

packaging and the cardboard packaging. Our product i.e. ―Smart Store‖ is either not packed at all 

or if packed then it was wrapped in thin layer of polythene. Polythene is derived from the same 

family as those the polypropylene so we expect that impact of polythene as equal to that of the 

polypropylene (See Table Raw Material extraction 3.7).  

 

Transportation of the materials is one of the factors which leave big environmental impacts. 

Plastic products are less dense and comparatively occupy a lot of the volume when transported 

e.g. from manufacturers to retailers and from retailer to superstores etc.   

 

Hereby we analyze the potential violations for the transportation.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



85 

 

Table A3.3 Violations SPs during Packaging and Distribution 

 

 

 

 

 

 

 

 

 

Main Process:  Packaging and Distribution  

Sub Process: Drilling, Oil Mining, Refining , Purification , Transportation,  

Inputs:   Energy labours and money. 

 

Sustainability 

Principle 1 

Sustainability 

Principle 2 

Sustainability 

Principle 3 

Sustainability 

Principle 4 

    

 

Mining of the fossil 

fuels to produce 

energy sources-

petroleum. 

 

 

 

 

 

 

 

Air: CO,  N2O,  O3, 

Pb, HC, CO2, Diesel  

PM produced during 

packaging 

manufacturing and 

transportation  

(Cause of Climate 

Change) 

Soil:  

 

Land degradation:  

(Sludge disposal, soil 

structure loss, 

nutrient depletion 

and soil acidity. Pulp 

sludge destroyed the 

soil ecological 

balance. 

 

 

Health: Lung 

Cancer, heart 

diseases, Lung 

diseases, Asthma 

Attacks and other 

health problems 

caused by Air, water 

and degradation 

 

 

  Acidic compounds 

increased due to acid 

rain in the industrial 

area. Soil nutrients 

depleted. 

Deforestation for 

production of bio 

fuel.  

 

Social: Ecological 

impacts influenced 

the sociological 

structure due to 

global warming and 

Ozone depletion.  

  Biodiversity 

(agricultural 

damage, 

deforestation, loss of 

species in surface 

and ground level 

 

 

 

 

Power politics—war 

for energy resources.  
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Possible Alternatives  

 

 Use of the bio fuel for transportation (though practised in the existing scenario) should be 

encouraged.  

 

 Through knowledge outsourcing the production sites should be built near the consumer 

markets. The transportation cost and associated costs can be sustainably brought down by 

shifting production near to the markets – The products are shifted in some cases are 

transported to far  reaching destinations like China and India that naturally increase the 

transportation costs and the associated environmental risks.  

 

 

 

  



87 

 

Uses  

 

Our product ―Smart Store ― was used for multiple purposes like growing vegetables, for storage, 

transportation, stashing garage equipment or garbage and etc. Cleaning requirements vary widely 

that ultimately depend on the place where product is used and the purpose for which the product 

was used. Product, depending upon the ‗type and place of use‘ needed cleaning every day, twice 

a day or thrice a day or once during the whole life time. For example if product was used to grow 

vegetables in garden or as flower pot in a garden  the condition i.e. never required to clean would 

be true and vice a versa.   

 

Amount of waters or detergent that is being used during the life cycle of the product could not be 

surmised. Finally water uses deplete water resource and then treatment of the water requires use 

of the energy which is driven from the non-renewable resources – true for Sweden (IEA 2000).  

 

End of Life  

 

Global statistics of plastic consumption increased from 5 million tons in 1950 to 100 million tons 

until 2007. It is evident that we are producing 20 times more plastic than what we did 50 years 

ago (Waste Online 2006). The total demand of plastic products in Europe is increasing -- A 3% 

increase has been reported from year 2006 to 2007 (Plastics Europe 2008). 

 

The production of plastic and volume of waste are increasing in our society simultaneously. 

Plastic products make 7% of the average household waste products (Waste Online, 2006), where 

polypropylene (PP) based waste is 1.2% (Goran Finnveden 2005). Most of our household wastes 

go to landfill and only 19% of total house hold wastes are being managed properly through 

different waste management system (Parliamentary Office of Science and Technology 2005). 

 

In Sweden the picture of house hold waste management is quite different than many other 

countries. Today more than 90% of house hold waste products are recycled, reused or recovered 

in Sweden (Schönning 2006). 

 

However, it is not eco-friendly; even if all types of plastic waste are recycled with other common 

house hold waste products (Eureka Recycling n.d).Quality of recycled plastics is another issue 

that discourages constant recycling. The quality of plastic is decreased if it is recycled more than 

one time like aluminium, glass etc. Most plastic including PP are reprocessed once before it goes 

to a landfill (Eureka Recycling n.d). 

 

Energy recovery is another popularly known process to handle the plastic wastes but toxic and 

green house gases are released in to the air during energy recovery. Much of polypropylene 

based products in the combusted form produce high boiling liquid residue which has not been 

analyzed finally yet.  

 

Harmful chemical substances like Carbon dioxide, Carbon mono Oxide, Methane, Ethylene, 

Ethane, Propylene, Propane, 1-Butene, Butane, Trans-2-Butene, Cis-2-Butene, 1-Pentene, 

Pentane, 1,3-Pentadiene and 1-Hexene are also released into atmosphere while employing 

combustion (Boettner et. al. 1973). 
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In Sweden the modern incineration technology cuts the emission significantly (e.g. dioxins) that 

is an encouraging development. For eighteen Swedish waste incineration plants in 1985, total 

dioxins emissions that used to be 100 grams have gone down to 0.7 grams. Simultaneously the 

production of energy has also been more than doubled from 1985 to 2000 (Schönning 2006). 

 

Among other serious issues, confronting plastic waste is the extra territorial pollution or marine 

pollution. It (Marine Plastic wastes) is killing more than a million seabirds and 100,000 

mammals and sea turtles each year, said U.N. Secretary General Kofi Annan in a statement 

(Leahy 2004). 
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Table A3.4 Sustainability violations for End of Life 

 

 

Sustainable Disposal should involve 

 Renewable energy sources for recycling of plastic products 

 Biodegradable plastic products ,  

 Use of renewable energy for transportation, Sustainable Recycling Process  

 Use of CO2 free vehicles for collecting the waste products 

 Isolation of scarce materials in tight technical loops, if any. 

Main Process:  End uses/Disposal   

Sub Process:  scrap recycling, mechanical recycling, chemical/feedstock recycling, post use, 

incineration 

Inputs:   Polypropylene products and energy 

Sustainability 

Principle 1 

Sustainability 

Principle 2 

Sustainability 

Principle 3 

Sustainability 

Principle 4 

 

The transportation of 

the raw material to 

the waste lands 

through transport 

running on the fossil 

fuel. 

 

 Air: Green house 

gases (CO2, NO, 

SO2),  aromatic  

hydrocarbons, CN, 

NH3, HCl are 

produced during 

recycling and 

incineration 

 

 

Air quality 

degradation due to 

climate change 

 

Land degradation 

when combusted 

products are disposed 

in to the soil 

 

 

Health: Humans are 

affected by chronic 

diseases directly via 

through water and 

agricultural land, 

safety measures at the 

time of work in 

combustion process 

and disposed of it 

  Emission of the gases 

of transport using non 

renewable energy.   

Landfills and 

dumping renders the 

declared areas 

ineffective for other 

human activities-- 

Biodiversity losses 

indirectly. 

Health related issues 

owing to sewage 

 

  

Use of the synthetic 

dyes and persistent 

heavy materials 

 

Polluting the natural 

resources through 

gases dyers, papers 

 

Emissions of the gases 

during transport of 

raw materials and its 

hazards 

 Water: Solid waste 

 

Soil: Solid waste and 

acidic compounds 

Choking the sewage 

systems and de 

materials and 

synthetic dyes. -

Destroying the marine 

life. 

Loss of bio diversity, 

migration of the 

people from polluted 

places.  
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 Treatment of air pollutants before release those into the air 

 Checking health safety measures of employees at regular basis and should be taken 

environmental health hazard protective actions 

 

Possible Solutions/ Prioritized Measures – Step ―D‖ 

 

 Incorporating model for extended user responsibility could learn organization better 

cope with the problems upstream and avoid fixing downstream. Manufacturing of the 

raw materials does not fall under the ambit of the Hammarplast. In the absence of the 

strong model for engaging stake holders the influence can hardly be exercised.  

 

 Recycling reuse of the materials should be promoted. Search for the adulterated raw 

material which can bring the use of the PP systematically down can be a step in right 

direction 

 

 Bio Plastics Cereplast Hybrid Resins (TM) – a bio plastic manufacturer -- can be the 

sustainable alternative sources of Polypropylene (PP). These plastics use different 

natural fibre like corn, tapioca, wheat and potatoes as the major ingredient to produce 

different types of plastics. Unlike conventional PP these plastic – depending upon the 

quality requirements – they adulterate the natural fibre with different proportions of the 

hydrocarbons. For example the most used (sold) contains 40-50% of hydrocarbon and 

50-60 of the contents driven from the natural fibres. 

  

This new type plastic may reduce more than 50% petroleum for making traditional 

polypropylene, requires less energy and need lower temperature (Cereplast 2006) that 

may have positive impact on overall development process. However, the price of 

renewable plastics could compete with conventional propylene only the last year (2008) 

where the prices of the oil reached the marked of $145/barrel but as prices of the oil 

nosedived and reached mark of $40/barrel in year 2009, bio-plastics could not 

effectively beat the competition. There has been no commercial viable solution that 

could be presented as the possible alternative to the conventional hydrocarbon originated 

materials. Owing to exclusive dependency on hydrocarbon driven raw materials 

maximum impact regarding un-sustainability comes from raw materials. 

 

 


