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Abstract. SMEs find it difficult to deal with environmental issues due mainly to their limited
resources in terms of money, people and time. Our research also identified other barriers to
engaging SMEs in environmental improvement activities, such as lack of awareness of their
impact on the environment, belief that any measure regarding improvement of environmental
performance means higher cost and insufficient access to environmental information, tools,
training, information on available funding and incentives. In response, the FutureSME team
has developed the Business Sustainability framework which is intended to support
manufacturing SMEs in four key areas: cutting costs, gaining a competitive advantage, being
compliant with legislation and finding new business opportunities, whilst improving their
environmental performance. The framework includes an environmental toolkit, which
comprises an environmental training programme and a set of environmental tools. This paper
describes the Business Sustainability framework for SMEs.
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1 INTRODUCTION

Small and Medium Enterprises (SMEs) play a fundamental role in the European economy
and are the backbone of European society. In Europe, SMEs make up 99% of businesses
operating within the member countries, and account for 67% of total employment [1], [2]. The
23 million SMEs that operate in Europe act as incubators of entrepreneurial culture, and
provide 100 million jobs [3] and a wide range of products and services [4].

Many owner/managers of SMEs do not believe that their business operations have a
negative impact on the environment [5]. A recent survey conducted in the UK indicated that
the majority of businesses operating there believe that their operations have no effect on the
environment. However, when questioned further, 46% of the businesses surveyed, actually did
carry out business related activities that were harmful to the environment [6]. Cumulatively,
their effect is considerable. A recent report on EU SMEs and the environment [7] shows that
SMEs contribute 64% of the environmental impact (energy use, CO2, SOy, NOy, PMy —
particle matters of 10 micrometers or less, nmVOC - non-methane volatile organic
compounds, waste and hazardous waste) in the European Union. The companies with the
highest impact are large SMEs with more than 50 employees, which act in high polluting
industries such as manufacturing of chemicals, plastic, food, paper, energy production,
transport and construction. It is envisaged that this segment is more likely to invest in
environmental tools and solutions, due to business opportunities through cost reductions and/or
compliance with environmental legislation. However, the study found that only 16-17% of the
large SMEs (and a lower percentage (3-4%) of the micro companies) actively promote actions
to reduce their environmental impact.

Sustainability and SMEs are already on the European agenda [8]. In line with the EU
policy, our research team is aiming to make manufacturing SMEs aware of their impact on the
environment and of the opportunities that the environment can offer: cost savings, new
products, new markets. In this respect, we are offering the Business Sustainability framework
to help European SMEs to be sustainable.

The research presented in this paper is conducted with the aim of discussing in detail the
Business Sustainability framework — and associated toolkit — and their advantages for
European SMEs.

The research is being carried out as part of the FutureSME project funded by the European
Union under the Seventh Framework Programme (FP7). The primary aim of the project is to
develop a set of tools and methodologies for manufacturing SMEs in Europe, which will
enable them to adapt to the changing economic environment and will lead them towards an
adaptive business model.

The research has been organised in three steps:

1. Literature review, survey of SMEs, focus groups and interviews to identify SMEs’
challenges and needs, in particular those related to the environment

2. Development of Business Sustainability framework to suit the SMES’ needs and test it
in manufacturing SMEs

3. Refinement and validation of the framework (and toolkit).
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The first step has been completed and the research team is currently working on the testing
of the framework. It is being tested in manufacturing SMEs in Europe within the FutureSME
project.

2 SMES’ CHALLENGES AND NEEDS

Despite the increasing consumption of limited resources, market saturation and high
pressure on manufacturers, both from customers and from legislation [9], [10], [11] to reduce
the impact of their products on the environment, SMEs are still not prepared to deal with the
environmental issues [12]. This is due mainly to their limited resources in terms of money,
people and time [13]. Small businesses cannot be managed in the same way as larger ones. The
organisational structure of a large company is commonly departmentalised into areas such as
finance, human resources and so on. In an SME, the owner/manager tends to have
responsibility for all areas [14]. This includes environmental issues and compliance with
regulation.

But these are not the only reasons for SMEs not to engage in environmental improvement
activities. Our team has done an extensive research to identify other challenges for SMEs. The
study was carried out in three stages — for more details see [15]. The first stage was to perform
a survey on the 13 SMEs within FutureSME consortium. The second stage was focus groups
organised in various partner countries and finally, to complete, a more in-depth interview with
two of the partner SMEs was carried out. These two SMEs were chosen based on the facts that
they were in the same country and were willing to participate within the required timeframe.
Our findings can be summarised as follows [12], [15]:

e Lack of SMEs’ awareness of their impact on the environment

e Lack of awareness of the importance of sustainability

e Lack of awareness of the potential benefits of environmental improvements and the
business opportunities the environmental/life cycle thinking offers

e Their business culture, which doesn’t include an approach to the environment

e Increasing cost being one of the main drivers of SME activity

o Belief that any measure regarding improvement of environmental performance means
higher cost

e Insufficient access to environmental information, tools, training, information on
available funding and incentives.

The research has also identified SMES’ needs for support in areas adjacent to the
environmental performance [16]:

e Mechanisms to identify partners suitable for SMEs in terms of collaboration

e Methods to allow businesses to scan their external environment for current and future
opportunities and threats

e Methods for making decisions about the implications and change the business
accordingly

e Methods to reduce energy costs by improving production efficiency.

In summary, most SMEs are concerned about some environmental issues but mainly in
relation with their economic performance. Therefore, to encourage green practices within
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SMEs, the research team has decided that initial approaches to SMEs should focus on cost
savings and competitive advantage, together with demonstration of successful cases from their
peers.

3 FUTURESME BUSINESS SUSTAINABILITY FRAMEWORK

The Business Sustainability framework developed by the FutureSME team is designed to
help SMEs to build sustainable businesses. Sustainability should be part of the company
strategy:

e In order to build a sustainable business, the company should commit to sustainability
principles: it will ensure that all processes, products and manufacturing activities
adequately address current environmental concerns while maintaining a profit and
creating value for its employees, the local community and its customers.

e Set sustainability goals and regularly check performance in order to ensure continual
improvement.

e Scan the environment to ensure preparedness for future threats but also to identify
opportunities and take advantage of the current environmental situation.

The framework for building sustainable SMEs includes an environmental toolkit, which
comprises an environmental training programme and a set of environmental tools. The main
constraints that apply to the Business Sustainability framework, which stem from the
characteristics of SMEs (poor users of technology, limited resources — people, time and
money) are:

e Simplicity and ease of use, quick results

Low cost and low risk

Compensating for lack of resources and knowledge
Respecting confidentiality

Focusing on cost saving and competitiveness
Practicality, direct application to product/processes
Meeting SMEs’ needs.

3.1  The Framework

The framework (see Figure 1) addresses four SME issues identified during the first stage of
our research:
e ‘Reduce my cost’
‘Get informed: environmental legislation’
‘Gain a competitive advantage in new or existing markets’
‘Identify opportunities for a new business (long-term)’.
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Reduce cost

Perform an audit of
environmental costs
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Identify opportunities for

Get informed
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Figure 1: Business Sustainability framework.

The four processes are likely to be very useful for two user classes associated with the
application of the Business Sustainability framework. These are:

e SME managers/owners, who need to be shown how the environmental and social
area can be leveraged for competitive advantage and who need support as they are
responsible for compliance with regulations and integration in the community

e  The responsible staff members within the company for environmental compliance.
They need to understand processes and standards such as EMAS and ISO 14000,
methodologies and tools such as Design for Environment (DfE), Life Cycle
Assessment (LCA), Life Cycle Costing (LCC), Product-Service System (PSS).
They need to know how to apply and assess these tools/methodologies and where
to get help.

Table 1 provides an overview and description of each process, listing typical tools and
training recommended at each step.

Process Main features Tools/training
recommended
Reduce cost Provide a process for reducing eAudit

company cost based on reducing
environmental costs related to
product/activities

Provide a process for scanning the
business external environment in
order to identify environmental
trends and legislation issues related
to the environment

eLife Cycle Costing
e Case studies

Get informed: environmental

environmental legislation

eEuropean
legislation
eCase studies




A. Dimache, S. Mitchell and P. O’Dowd

Gain a competitive Provide a process for evaluating eLCA
advantage and improving the environmental «DfE

and social performance of the eCarbon footprint calculator
product/company; use these as a ¢Sgcial responsibility

competitive advantage eEnvironmental

Management Systems
e Case studies

Identify opportunities for Provide a process for generating PSS
new business and evaluating New eCase studies

product/service/business  starting
from sustainability principles

3.2

Table 1. Four processes to help SMEs to build business sustainability.

The Business Sustainability Toolkit

The environmental toolset for SMEs comprises a number of tools which are recommended
at different steps of the framework, as Table 1 suggests:

1.

2.

3.

6.

7.

Life Cycle Assessment (LCA) tools for evaluating the environmental performance of
a product/process/activity and identifying opportunities for improvement

Life Cycle Costing (LCC) tools for evaluating the cost of a product over its entire life
cycle and identifying cost saving opportunities

Design for Environment (DfE) tools for evaluating the compliance with legislation or
customer requirements and identifying areas for improvement

Audit tools for evaluating the energy and the water consumption and the waste
produced by the company; opportunities for improvement and cost savings are
identified

Carbon footprint calculators for evaluating the company footprint; recommendations
are suggested for reducing the company’s carbon footprint and its costs

A social responsibility tool for helping companies to identify their social impact and
to communicate it to public and employees

A Product-Service System (PSS) tool for servitisation (e.g. adding services to the
offering, transition to a leasing/renting system).

Most of the tools (except the social responsibility and the PSS) are proposed in two
versions: simpler tools that can be used by SMEs without intervention from a FutureSME
expert and more sophisticated tools which require a facilitator. An example of a simple DfE
tool is presented in Figure 2.
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Strategy Current situation New alternative
New concept development

Selection of low-impact materials
Reduction of material usage
(Optimisation of production techniques
Optimisation of distribution system
Reduction of impact during use
Optimisation of initial life time
Optimisation of end of life system

Scale:
New concept development Selection of low-impact 1 - very bad
materials 2 - bad

Concentrate on: 3- ok
- dematerialisation Concentrate on: 4 - good
- shared use of product - cleaner materials 5 - very good
- integration of functions - renewable materials
- functional optimisation of - lower energy content
product/components materials

- recycled materials

- recyclable materials

Optimisation of end of life
system

New concept

Concentrate on: development Reduction of material

= MEUEE G [FTGE Optimisation of end Selection of low- usage

- remanufacturing/refurbishing . !
of life system impact materials
- recycling of materials

- safer incineration

Concentrate on:
- reduction in weight

Optimisation of ion of e
- reduction in volume

initial life time material usage

Optimisation of initial life

Reduction of Optimisation of Optimisation of production
impact during use production ... techniques

- reliability and durability Optimisation of
- easier maintenance and distribution system Concentrate on: .
repair - alternative production
- modular product structure techniques .
- classic design ===Current situation New alternative - fewer production steps

- lower cleaner energy
consumption
- less production waste
- fewer/cleaner production
consumables

Reduction of impact during

use Optimisation of

distribution system
Concentrate on:

- lower energy consumption
- cleaner energy source

- cleaner consumables

- no waste of
energy/consumables

Concentrate on:

- less/cleaner/reusable
packaging

- energy efficient transport
mode

Click below to identify the summary of improvements - energy efficient logistics

Summary of improvements

Figure 2: Screenshot from the LiDS tool.

All these tools have been developed according to a 5-step methodology, as in Figure 3. At
the end of each step there is a stage gate review when content and presentation are tested and
feedback is given to the subject matter expert via checklists.

Selection

* Available environmental tools are reviewed, compared in terms of simplicity and other criteria identified at the
begining of Section 3 and the ones appropriate for SMEs are selected

Development

¢ Tools are packaged in a format to make them SME-friendly, accessible and usable. Mainly simple Excel-based tools are

developed

LTest and verify

— p—
¢ Tools are tested first internally, by FutureSME partners, then externally, outside the consortium, and feedback is
received

Localisation

e Translations in all European languanges are made

Release

e Final version is released and the overall process is reviewed to identi# improvements.

Figure 3: Five steps for developing the environmental toolset.
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The environmental training programme covers areas of interest for manufacturing SMEs —
such as EU environmental legislation or Environmental Management Systems for SMEs — as
well as specific methodologies (such as LCA or LCC) that can support the application of the
tools recommended at various steps of the methodology. The environmental training
programme covers 6 topics:

1. Overview of environmental legislation for managers

2. Life Cycle Assessment (LCA) — a tool to measure environmental performance

3. Life Cycle Costing (LCC) — a tool to enable cost savings

4. Design for Environment (DfE) — a tool to improve environmental performance, to
enable customer and legislative compliance

5. Product-Service System (PSS) — a source of competitive advantage and improved
environmental performance

6. Environmental Management Systems (EMS) — the basics of 1ISO 14000, EMAS and

eco-labelling.
The training programme is designed to suit any type of learner. It uses an Articulate
platform which facilitates video, audio and notes — see Figure 4 for exemplification. The
programme has a common look and feel and permits the learner to get and apply knowledge.

‘;\P Necinn far the FnviFconment Introduction
e~
® 7/ futureSME
Outtine T e
Introduction
03 Your business can use DfE to improve the environmental

performance of your products.

In this lesson we will look at
how your business can use the

DfE process to Improve the
environmental parformance
of your products.

Most of the environmental
impact of a product is
determined by its design. By
changing the design of a
product you can completely
change it's environmental
footprint.

However DIE provides more
than just environmental
benefits; there are business
benefits too, This lesson
demonstrates that designing for
the environment can really
impact the bottom line.

DFE is relevant to product
designers, product managers
and environmental specialists

7
By changing the design of a é

it's environmental footprint. M 7

product you can completely change

A

Designing for the environment can

really impact the bottom line .

DFE is relevant to product designers, product managers and

environmental specialists.

EOMIH © future SNVE 2011 Mo part of this hexscn may be reproducad st weitlen consent from T

| SUDE4O0F4E PLAYING

(s s QI

Figure 4: Screenshot from the DfE lesson.
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Each of the six topics has been developed according to a 5-step methodology, as in Figure
5. At the end of each step there is a stage gate review when content and presentation are tested
and feedback is given to SML/Dev via checklists.

——  Rapidstart Jl

*Topics are decided and the instruction approach is agreed between Subject Matter Leader {SML),
Developer (Dev) and Stage Gate Manager (SGM)

—— Development )

s«Content is developed and released for testing

—— Test&verify Jl

*The content and presentation are tested firstinternally, by FutureSME partners, then externally,
outside the consortium, and feedback is given to SMLand Dev

—— Localisation )

*The content is translated in all European languages

—— Release l
s J

sFinal version is released and the overall process is reviewed to identify improvements.

Figure 5: Five steps for developing the environmental training programme.

3.3  Test and Validation of the Business Sustainability Framework

The test and validation process follows four stages:

1. Review of the framework by R&D partners of the FutureSME project and End User
partners (SMEs)

2. Test of the environmental tools and training material in SMEs within the FutureSME
consortium

3. Test of the environmental tools and training material in SMEs outside the consortium

4. Test of the full framework in SMEs within the consortium.

The Business Sustainability Framework was reviewed and received positively by both
R&D partners and SMEs within the FutureSME consortium. Standardized evaluation forms
have been used to collect feedback. The approach to environmental issues, mainly via
economic performance, was considered best for SMEs and matched their needs as identified in
the initial research phase.

The testing of environmental tools and training material is still in progress. The research
team is currently conducting the second phase of the test and validation process. Initially all
tests are conducted in Irish SMEs, with a researcher acting as a facilitator. Once the process is
refined and the team can be assured that the tests can be carried out by SMEs themselves, the
tools and training material are to be reviewed by SMEs in other countries of the partnership.
Feedback is collected via evaluation forms, which permits the prototype tools and training to
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be ranked, as well as allowing additional comments to be added. This feedback is then used for
further refinement of the tools and training material.

4 CONCLUSIONS

This article has presented the FutureSME Business Sustainability framework for SMEs,
designed to help European SMEs to become more sustainable. The authors have shown how
the framework has evolved from SMEs’ needs identified during a comprehensive research
study, have described the framework and identified its benefits. As SMEs are mainly
considering the environmental issues in relation with their economic performance, the Business
Sustainability framework is approaching the environmental performance as related to four
areas of interest to SMEs:

e  cost reduction

e compliance with regulation

e gaining a competitive advantage
e new business opportunities.

The framework has been well received by the SMEs in the FutureSME consortium. The
feedback received so far from testing tools and training material is also positive. SMEs have
appreciated the tools, which are simple and easy to use and they can relate to the case studies
presented in the training material, which opens their minds to further possibilities. The training
material has been considered useful as it brings new information to the company, explains
important environmental concepts and helps to apply the tools properly. The fact that the e-
learning material suits all types of learners is also appreciated by the SMEs.
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