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Abstract

Small-Medium Sized Enterprises (SMES) are important engihegonomic
growth, employment and development and are a rapidly growing seuftione
business community. Collectively they contribute significantly tocauntry’s
economy and are responsible for considerable resource consumption.aféhey
substantial contributors to environmental pollution. It has been documbated£o
of all industrial pollution can be attributed to SMEs (Hillary, 2004). SMEs are
essential in delivering sustainable development as they provide many of theagdods
services that contribute to improved quality of life (Chambers amwisl.€001).
There are twenty SMEs from a variety of sectors involvettiisyresearch. They are
all situated within the Mid-West region of Ireland. The focus of tieisearch is to
carry out an environmental performance assessment and identifgctbegical
footprint (EF) of each of the SMEs specific activities. Inipatar, energy, waste and
transport, the three major policy areas are targeted, and theirbatgduction
potential through the implementation of best environmental practidbese areas is
calculated for the SMEs activities. The EF will serve to hgiitlthe environmental
‘hotspots’ of each SMEs activities as well as being used axlarator of each SMEs
progress towards sustainability.

Introduction

One of the greatest challenges facing modern society iset@ to combat
present unsustainable trends, both in the consumption of resources and the equal
unsustainable production of waste. The publication of the Brundtland Coiom'gss
report entitled ‘Our Common Future’ in 1987 provided the most commonly used
definition of sustainable development, as development which...

“...meets the needs of the present without compramighe ability of future
generations to meet their own needs.” (WCED, 1987)

The international standard ISO 14050 defines it in almost the same way, as...

"meeting the need of the present without compramgisthe ability of future
generations to meet their own needs" (SFS-ISO 14PHIP)

The World Business Council for Sustainable Development (WBCSDhasof the
key players in the corporate sustainability arena. In a WBG&Iort, the authors
explain sustainable development as follows:

“Sustainable development is about ensuring a beftetity of life for everyone, now
and for generations to come. Thus it combines gocdd, social, and economic



concerns, and offers business opportunities forgamies that can improve the lives
of the world's people”(Holliday & Pepper, 2001)

Regardless of the range of definitions of sustainability anthtikeof agreement over
the interpretation of the concept, there seems to be generamagtethat it is
tripartite in nature encompassing simultaneous satisfaction anoetc,
environmental and social factors. The chief value of sustainatuiliyate has been to
articulate a goal of bridging the gap between the limitthe environment and the
economic aspirations of humanity (Appleton, 2006).

Small and medium-sized enterprises (SMEs) are essential lineriay
sustainable development as they provide many of the goods and sehates
contribute to an improved quality of life. They play a centrag riol the European
economy; their work is strongly customer-orientated; they amaiaes of innovation
and entrepreneurial spirit and they create competition and aredgtid® businesses
of the future (Hillary, 2000). In the enlarged European Union ofd@biries, some
23 million SMEs provide around 75 million jobs and represent 99% of aipmiges
(Internet Reference 1). In Irelandone than 90% of registered companies are SMEs
that employ roughly half of the workforce (Internet ReferenceCallectively they
contribute significantly to a country’s economy and are responsibleofwiderable
resource consumption. SMEs seldom regard their environmental impacts a
significant however collectively they are substantial contributor&nvironmental
pollution. The Marshall Report (1998), which originally endorsed proposals f
climate change levy, estimated that as much as 60% of careddedemissions from
businesses result from the activities of SMEs (HMT 1998). Witkely quoted that
SMEs could contribute as much as 70% of all industrial pollution (Amberg &
Hjelm, 2003) (Hillary, R. 2004). The environmental impacts attribube8MES are
significant not only in magnitude but also in diversity. It is themefessential that
SMEs be involved in the drive towards sustainability. SMEs are d@husssential
contributor to reaching obligations set down in various treaties asdmeKyoto
Protocol to the United Nations Framework Convention on Climate Chandeto
reaching policy targets.

However many SMEs have outmoded ways at looking at environmenies iss
and they often perceive their own environmental impact as negligiblaparing
themselves with larger firms and not recognising cumulatiy@eats (Ammenberg &
Hjelm, 2003). Indeed, most SMEs perceive environmental improvementastiy
burden. As they are primarily concerned with short-term econamgval, they are
not motivated to ask for, or use, environmental information or supponkéSgia
1998). Biondiet al (2000) identify five groups of drivers to the adoption of
environmental management systems (EMSs) by SMEs: regulasmgnomic,
strategic, events and managerial. The stakeholders identified asathelrivers for
the adoption of a formal EMS are, in order: the customer, locargment, the local
community, regulators and employees (Hillary, 2000). However, Beti$ (1999)
report how the regulatory domain may be a more powerful influenceviits $han
the market and possibly the social domains, a view also sharedUapi@ and
Welford (1998). SMEs have lower levels of resources, fewer staffless time to
become familiar with legislative obligations or the assistaacailable. Whereas
larger companies can afford their own environmental units or environimenta



managers, SMEs often do not have appropriately trained staff to addressgrabte
opportunities in the environmental field (Starkey, 1998; Clement & &gn2003;
Kuhndt & von Geibler, 2002; Ammenberg & Hjelm, 2003). As a consequence,
smaller companies continue to miss opportunities through lack of informa
unaware of the benefits of undertaking environmental or SD aesiyiéind through
risk aversion, anticipating poor rates of return from undertakingramwiental
projects (Clement & Hansen, 2003; Perez-Sanehat,2003). For example, existing
international environmental management schemes are often too gdimpteem to
successfully assimilate. Once a SME has started to implearergnvironmental
management scheme, the process is frequently found to be unexpegiaeiigive
and is often interrupted. Therefore it is evident that SMEs newd pragmatic and
tailored assistance (Kuhndt & von Geibler, 2002).

Attaining corporate sustainability means that companies muasure and
report all their environmental impacts in a way that is comsistransparent and
easily understood. The ecological footprint (EF) is an environmémdaator that
measures environmental/ecological impacts (Barrett & Scott, 20B&pnomic
activity and productivity requires ecological inputs of raw materiak;ggnand social
inputs of labour and human-made capital, and the ecosphere’s abilityaid avastes
and pollution (Holland, 2003). Fundamentally, social well-being and econ@recs
sub-systems of a larger ecological life-support system hapdefbre social and
economic decision-making cannot ignore ecological limits (Ba&eScott, 2001).
Ecological footprint analysis (EFA) follows the same holigtimciples as lifecycle
analysis (LCA), but allows for the aggregation of a rangengdaicts into a single
indicator (Lewiset al.,2000). It is based on the concept of the carrying capacity, and
is defined as “..the area of biologically productive land and water ecosystems
required to produce the resources for and assimilate the waste producey the
study subject (Costanza, 2000). An “Earthshare” is the average anobunt
ecologically productive land (and/or sea) available globallycpeita. This has been
calculated on the premise that every individual in the entire woddahaequal right
to land. By adding up all the productive land types, 1.9 ha of biologicalbjuptive
space is available per person (Barrett & Scott, 2001). If thesHitgger than the
assigned “Earthshare”, then ‘overshoot’ has occurred and the caogpagity or
biophysical limits have been exceeded (Costanza, 2000). EFA eophed at many
levels: to products, organisations, individuals, and right up to the gloloaisaa
powerful tool for measuring, managing and communicating sustainaogdment.
Using it to measure SD scenarios can assist in making ieéfeablicy decisions.
Although the concept is simple, EFA is complex and data intensivéhasdcan be
time-consuming (Chamberst al., 2000). Environmental indicators are powerful
policy tools and should help decision makers, scientists and the publistamdeand
take into account environmental results.

The concept and methodology of the EF provides a mechanism for companie
to measure and assess their environmental performance (Holland, 200B}- ©ha
company (Holland, 2003; Rees, 2000):

1. gives insights into the key contributors to its eco-footprint and wdnels are
more important to manage,

2. allows testing of different scenarios to reduce the eco-foogmsimat basis for
developing improvement plans,



3. provides a means of annually calculating the impact of improvepient
implementation, and the first calculation establishes a basebne \ivhich
improvements can be measured.

The Mid-West region of Ireland encompasses Counties Limericke (Nrth
Tipperary and North Kerry, see Figure 1. It is one of eight statutegions
comprising approximately 10% of the national land area and populatidheof
country. Supply Network Shannon (SN®) an industry-led initiative aimed at
representing, promoting, developing and connecting together sub-supply companies in
the Mid-West Region of Irelan&NS was incorporated as a limited liability company
in 1999 and its numbers are increasing. It is driven by an indepe&deating
Committee whose officers are drawn from nine member compamds two
development agencies, Shannon Development and Enterprise Ireland. Shannon
Development has provided financial resources and other supports to tassist
development of SNS. The University of Limerick (UL) has alsppsuted the
network through its Centre for Environmental Research (CER), SBwsiness
Research Unit and Technology Transfer Unit. Concerned with émsiironmental
performance, SNS approached the CER based in UL in late 2003 witdwatori
improving their environmental performance and image. Following auttatisn
period between the CER and various public and private sector parti2804,
particularly SNS and the Regional Waste Management Offg¢MO), a successful
submission was made to the Environmental Protection Agency (EPAntbthis
project under the ERTDI programme. Organically developed imepany
collaborations were already operational in the Mid-West Ragmier the auspices of
SNS. This had established the crucial advantage in network projectsial trust —
and facilitated the formal commitment of 16 SNS member compdreése the
project began in January 2005.

Mid West Region,
Ireland

Figure 1: The Mid West Region of Ireland (Internet Reference 3)

Aims and Objectives



This research aims to:

Carry out an environmental performance assessment of the SMEs
Recommend potential environmental improvement options available to the
SMEs

Calculate the EF of the SMEs

Calculate the footprint reduction potential which might be achievexlidh

the implementation of best environmental practice in specifiasacé the
company'’s activities.

Quantify the potential EF reduction that each company could aclugve
evaluating aspects of the company operations that contribute cagntiyi to

the overall footprint.

Methodology

The research approach in this study is action research witlgyukaand action
as significant characteristics. Action research emphasiigegeneration of practical
knowledge generated in a local context together with practisofiezll & Halila,
2001), in this case representatives from SMEs, RWMO and UL. Asptject is
concerned with networks it makes use of the plurality of expegeand the capacity
in the network as a possibility for enhancing the environmental peafarenof all
participating companies.

Initial Steps

With a view to improving their environmental performance SNS appsshc
the CER based in UL in late 2003. Following a consultation period bettheeCER
and various public and private sector parties in 2004, particularly SidSthee
Regional Waste Management Office (RWMO), a successful suiomigss made to
the Environmental Protection Agency (EPA) to fund this project undeEREDI
programme. By January 2005 the project had the commitment of 16 SNBemem
companies. In total 20 SMEs participated in the project from a s#iveange of
sectors including packaging, plastic moulding, electronics, furnixo@uction, food,
waste management and light engineering. The companies #tbutesl within a
43km radius of Limerick City. Of the 20 companies, 8 are located amrgin, 6 of
which are in Smithstown Industrial Estate and 2 of which are irBH@@non Free
Zone. Seven are located in Limerick City and the remainingeSamated in rural
County Limerick. Figure 2 is a map illustrating the location of the companies.



Figure 2: Location of companies
Steering Committee

A Steering Committee was established for the project witheet
representatives from the CER, two from SNS, one from the RWiMIOQ from the
EPA and five from the participating SMEs. The Steering Coremitinet on a
monthly basis at the University of Limerick and its role wasrdview progress,
identify opportunities and resolve difficulties, and facilitatiee® flow of information
and ideas between all team members to ensure capability devataggrmeknowledge
transfer.

Environmental Review

An environmental review of each SME was carried out and includesbpdicts of
company operations. The review process involved:
- Preparing an environmental review questionnaire
Arranging and conducting site visits
Collation of relevant information
Ecological footprint analysis and scenario development.

Researching and recommending environmental performance improvements or
technologies

Issuing environmental reports.
Environmental Review Questionnaire

In designing the environmental review questionnaire, each convpasyirst
contacted by telephone to ascertain their existing environmeatagement status.
Of the twenty companies only two had an environmental managemeamsys
place, both certified to 1ISO14001 and therefore had already completiecnemental
reviews, environmental policy statements, and registers ofdégisl This contrasted



with the remaining 18 companies where the level of environmentaleaess and
procedures in place were markedly less. This situation led tooti@usion that the
environmental review questionnaire would need to include elements afita i
environmental review for the companies with no environmental manageysem
intertwined with elements of an environmental audit for those compaties had
an environmental management system in place. The environmentaw revi
guestionnaire was designed to cover the following areas; dewerapany
information; legal requirements of the company; environmental pabiggnisation
and staff; receiving environment; production processes; raw majetrahsport;
water use; energy use; waste generation; wastewatessesléo land; emissions to
atmosphere; noise; and health and safety

A number of information sources were consulted in designing the
guestionnaire and there were several iterative drafts. Information sowketked:

EPA'’s Office of Environmental Enforcement for site inspection protocols,

Colleagues in private consultancy practice,

1ISO14001 and 1SO14004, 1ISO14011 standards,

EMAS website [ittp://europa.eu.int/comm/environment/emas/index_en.htm

Initial drafts were circulated amongst the research team for conanératpproval
and subsequently to the Steering Committee before finalising the document.

Environmental review procedure

Each company was contacted to arrange a site visit at vgaich it was
indicated to the company representative the type of informationvthddt be sought
and what would be beneficial to have available for inspection on thesush as
energy bills, raw material inventories, water consumption rataste composition
and quantities, any certificates or permits, and so on. The vesiergly lasted 2 -3
hours depending on the company size. The site visit was divided into two aspects:

1. A tour of the company’s premises which allowed the overaNites of the
company, the raw materials being used, the production processesdanthta
wastes being generated, the receiving environment and so on to bd ai@ive
recorded.

2. An interview with the company representative using the questienaaira
guide.

The tour of the company site began at the goods inward area (& asse
materials used, packaging and any handling or storage issugsyhere possible to
follow the production process as it operates right through to goods outwasd. T
resulted in a better understand the production process, observe Inatarges,
waste production and question any possible inefficiencies. Thisheadollowed by
an examination of any waste segregation and storage facilijhng and heating
fixtures and controls, office, canteen and toilet facilities whssees like energy
efficiency, water conservation measures, waste minimisation sagfegation
measures and so on were examined. The tour was concluded by attaoofside
of the premises where such issues as building design, insulagicimgj, tidiness, oil
storage, potential for contamination of drains and so on were ats@&bse process
allowed answers to several of the review questionnaire questiofigedein and



provoked other relevant and questions allowing the review to be more ¢e@ngire
while also expediting the following interview process. Use of tlesiew
guestionnaire ensured that all companies were asked the same qutstieby
ensuring consistency in assessment. The issues covered in theasyigummarised

in Table 1.

Areas Reviewed

Details

General company
information

Management background, products, building, empleyesd
and operating hours, certifications and general
housekeeping practices.

Environmental policy

Level of policy present

Legal requirements and
voluntary practices

Standard of register of environmental legislatiopresent,
any voluntary codes of conduct or standards such as
ISO9000 or ISO140001.

Staff organisation

Personnel responsible for environmental issuesnmbg
which environmental awareness was communicated
through the organisation, training needs of empsye

Raw materials

Raw materials, quantities used, and their originewisted.
The use of hazardous materials was examined anerislia
Safety Data Sheets (MSDS) inspected.

Transport

Transport of raw materials, finished products amgpleyee
travel were examined in this section. Quantities o
materials being transported were examined withathreof
maximising efficiency of trips and reducing emppase in
trucks. Employee travel to and from the workplaewell
as travel for business purposes were assessed.

Water consumption

Consumption rates and costs, uses, and any water
conservation measures in place.

Wastewater Composition of their wastewater, permits and any
wastewater treatment facilities that they had.
Energy The energy consumption of each company was examin

Any energy conservation measures or obvious irefftc
practices were noted.

Waste generation

Waste handling, storage, composition and quantitere
examined in detail. Where available, details os¢he
wastes, waste contractor used and fees incurreal wer
recorded.

Emissions to atmosphere

Information on types, sources and quantities ossimns
to air was addressed.

Noise

Noise sources, noise levels and compliance with
regulations were examined.

Accidents and occupational
health

The companies were asked to provide their safety
statements for viewing. Information on past ancepbaél

scenarios was assessed as well as regulatory amoeli

Table 1: Issues covered in environmental review

Following the site visit and having collated and assimilated rif@mation
received, it was found that while the standard and detail of iafitomreceived from
some of the companies was adequate, others failed to provide #ieofedetail
required for the study, particularly to calculate the ecolddicdprint (EF). A second
guestionnaire was devised. A Microsoft Excel spreadsheet incorgptag level of
detailed data required was prepared in which completed dataeghtheough the site
visits were included in the spreadsheet before sending them tmrh@anies with
missing data flagged for attention. In this way the companiegtbaided the most
information at the site visit stage had to provide minimum inputcmplete the
spreadsheet. Additional data requested included sources of rawiatea&nd



destinations of finished products and quantitative data that were aitdtd® during

the site visits such as electricity, gas and water consampdnd waste generation
data. In designing this spreadsheet, a copy was sent to selentpdnies for pilot
testing and changes were made to the spreadsheet based on the feedback received.

However, it was found that some companies still did not comprehend or had
difficulty in supplying the necessary information. Several follggvphone calls and
emails were necessary to gain a response. Some companisspairthindicated that
they did not have the time or were unsure of how to work through thadspieets
and asked for something more direct. This led to the productioniofpdifeed word
document version of the spreadsheet. Again, several further phonarchlEmails
were necessary to obtain a satisfactory response and return of the survey.

As some companies did not provide all the necessary information,weese
visited again to reiterate the importance of receiving the ddtat it would be used
for and how it would make their company-specific report more cdmpdad
beneficial, not only for the research project but for their owan 8iring such site
visits, items such as company electricity bills, oil and glis, ldtc were analysed in
detail to retrieve the missing information. This was a vengtley process as utility
bills over a period had to be examined and it required that thdedetalculations be
made and using proxy data from talking to company representativasite at a
sufficiently detailed level of quantitative data to continue wiitd tesearch Having
gone through this process two companies still did not furnish suffigiestitative
information and were excluded from the subsequent analyses.

Ecological Footprint Analysis
Study boundary and data collection

The SMEs tended to be in the middle of a supply chain, where tmsyme
goods and services in the production of other goods and services, avhieither
sold to a consumer, or sold to other companies along the supply chai@MHgeare
therefore both producers and (intermediate) consumers and spexgiibatneeds to
be devoted to define the boundaries of the ecological footprint analysigsl
decided that all activities pertaining to the day to day functioninthe company
would be included. This included:

Energy use

Freight transport inbound and outbound

Waste transport

Passenger travel at work

Employee travel to and from work

Waste, landfilled, recycled and incinerated

Land use

Water use

The required data was retrieved in parallel with the environthenteew while the
subsequent spreadsheet and survey were designed with data reqjisifreméhe EF
specifically included.



EF calculation

The components examined for the purpose of the EF calculation are
summarised in Table 2 which also includes the conversion factors heedata
format (units), and the conversion factor source. The approachyedpiothis study
used conversion factors calculated in the York Report (Bateit, 2002). This was
deemed to be an appropriate approach at this stage of the resetdrehrasn value
for the companies was as a communication tool that would illustiate
environmental benefits of implementing a range of improvement scenarios.

Unit

Component Conversior

Source

Land Use

Built-on Land Chambers et al., 200173g

Direct Energy

Passenger Transport

Grid electricity 150 ha-yrs / gWh Barrett et alD02, pg. 47.
Gas 65 ha-yrs / gWh Barrett et al., 2002, pg. 47.
Coal 103 ha-yrs / gWh Barrett et al., 2002, pg. 47.
Qil 86 ha-yrs / gWh Barrett et al., 2002, pg. 47}
Petrol 82 ha-yrs / gWh Barrett et al., 2002, pg. 47
Wind 6 ha-yrs / gWh Barrett et al., 2002, pg. 47}
Solar 24 ha-yrs / gWh Barrett et al., 2002, pg. 47.
Freight Transportation

Air 0.32 ha-yrs / 1,000 t-km| Chambers et al., 20p4,87.
Road 0.07 ha-yrs / 1,000 t-km Chambers et al.1200.87.
Sea 0.01 ha-yrs / tonne Barrett et al., 2002, pg 4P
Ralil 0.01 ha-yrs / tonne Barrett et al., 2002, Bg 4

Landfill

Bus 0.0000397 ha / pass km Barrett et al., 20§B52.
Car 0.000059 ha / pass km Barrett et al., 2005209
Walking 0 ha / pass km Barrett et al., 2002, pg.53.

Bicycle 0.0000017 ha / pass km Barrett et al., 200252.
Motorcycle 0.000037 ha / pass km Barrett et al02@g.52.
Train 0.000021 ha / pass km Barrett et al., 20052
Air 0.00005 ha / pass km Barrett et al., 2002, pg.5
sq m-yrs /100
Mains 0.8 litres Chambers et al., 2001, pg 98.
Waste
Hazardous 0.81 ha-yrs / tonne Maltin & Starke, 2Q@p47.

Paper 3 ha-yrs / tonne Chambers et al., 2001959,
Glass bottles 2.87 ha-yrs / tonne Barrett et 8022 pg. 68.
Plastic drink

bottles 2.31 ha-yrs / tonne Barrett et al., 2002, pg 71.

Aluminium Cans 6.72 ha-yrs / tonne Barrett et2002, pg 71.
Aluminium Foll 8.36 ha-yrs / tonne Barrett et 002, pg 71.
Plastic film 2.38 ha-yrs / tonne Barrett et al.020pg 71.

Food 0.149 ha-yrs / tonne Barrett et al., 20024 g
Metal / scrap 7.76 ha-yrs / tonne Barrett et &IQ2 pg 42.

Wood 0.299 ha-yrs / tonne Barrett et al., 20024dg

Recycled
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Aluminium cans 0.4 ha-yrs / tonne Barrett et 2002, pg 71.
Metal / scrap 0.84 ha-yrs / tonne Barrett et #£I02 pg 71.
Plastic drink

bottles 2.06 ha-yrs / tonne Barrett et al., 2002, pg 71.
Glass bottles 0.49 ha-yrs / tonne Barrett et 8022pg 71.
Cardboard 0.97 ha-yrs / tonne Chambers et al.,,2p0171.
Plastic 1.5 ha-yrs / tonne Chambers et al., 2Qi#f1,95.

Table 2 : Components, conversion factors and sourse

Core EF components

Energy, transport and waste were the components of most importandga both
terms of their contributions to the EF and their fiscal importdocdne companies
andthus became the focus of this study.

Scenario methodology

Having calculated the EF of each specified company activityiraber of
scenarios were identified, based on practical actions that rbghtaken by the
company (Table 3). The EF reduction associated with each improveossatrio was
calculated. For example, if a company switched from lanafileluminium cans to
recycling them, the EF would reduce almost 17 fold. The businessuat (BAU)
scenario was then compared with the total potential EF savingsugthr
implementation of best practices.

Scenarios
Substitution of motorised employee transport witlonn
motorised transport
Implementation of a car-pooling scheme
Substitution of air transport of goods with wat@ntsport
Investing in teleconferencing equipment
Using energy generated from renewable resourcesljwi
Implementing a waste segregation and recycling reehdor
canteen waste
Changing packaging design so as to reduce cardbaestt

Table 3 Common scenarios identified

Results and Discussion

Individual SME environmental performance assessment- reports

The company-specific report issued to each company detailechdgmain
current environmental performance and recommendations for improvemesath of
the review areas and also included the EF of each of these, dependhreglevel of
detail in information provided by the company. The report included thiewe
findings, recommendations to improve environmental performance and legal
compliance while at the same time reducing costs where pms3ibé ecological
footprint was included in the report as a separate section. Thesrgpen included
supporting Appendices, including guidance notes on writing an environmental polic
statement taken from a range of sources, information on compaghingp was
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relevant to the treatment of canteen waste in some instade&s| of the key
elements necessary for a successful environmental manageysigm, the
guestionnaire used in the company review and conversion factorsldalatan of
the EF.

The companies participating in the project were diverse in tivities
(Table #) and dispersed throughout the region (Table 4) so thawberdoth sector
and spatial specific problems to consider in terms of their indivigerdrmance and
networking opportunities.

Industry Sector Companies
Electronics — PCB Manufacture and Sub Contracting , BAC,1,J, L, M
Packaging E,F,KP
Engineering/Tool making D, G, N
Furniture R, Q

Toner Production H

Food O

Table 4 Industry Sector and Companies Involved

The level of specific environmental management systems andusésidn place
within companies ranged from haphazard to fully certified magonally-recognised
systems (Table 5). This reflected human resource availahititior customer or
parent company pressure (those companies certified to 1ISO14001 terokediarge
SMEs, and daughter companies of larger multinationals). A regisltegislation was
a requisite of an EMS and hence the correspondence. While th&sMEsrindicated
that they were examining the idea of implementing an EMS dtheer here also
seemed to be customer pressure, there did not appear to be avgreaieas of the
potential benefits of implementing such as system. The gepereéption was that
the process was costly, bureaucratic and not good value for monew. tAgalriver

would be if it became a requirement from customers.

Company A|B|C|D|E|F|G|H|I|[J]|]K|L|M|N]JO|P|Q]|R

Environmental
Policy

Register of
Legislation

ISO 14000

ISO 9000
Table 5: Environmental management system and struates in place in the companie

Of the companies that participated in the project nine had enviroament
policies in place. A large proportion (6) of these were not thorouglpemifee but
rather were a broad statement of aims and as such werenlefic was therefore
decided to include a tailored sample environmental policy statemezdach report
along with guidance notes in the form of an appendix. In the situatiore vistend
statements were observed it was likely that poor implementatidrc@mmunication
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of environmental initiatives would ensue. This was evidenced by likenae of
documented environmental action plans and monitoring programmes. Onlytwothe
companies with 1ISO14001 in place was there an awareness of d#gikktion
applicable to the company operations. The remaining companiessagreéoubts on
whether they were fully aware or operating to all applicédaeslation. To help with
this process the CD of legislation was attached to the back of each report.

With staff organisation it was again found that, apart from tf@1#901
companies, the SMEs did not have anyone designated for environmental management.
Generally responsibility for environmental management fell ondhgpany manager
or an employee usually in the quality or health and safety arbasreflects both the
lack of emphasis on environment within some companies as well tEckhef easily
accessible training courses.

Training in the areas of EMS implementation, chemical/oil stoeage spill
control, and energy conservation in particular were identified adededé\s formal
training was quite poor among management staff this had a trickle-déect to
operatives and therefore it was recommended that trainingramnoges be
implemented for employees also. As the environmental agenda appekatvely
low in priority, performance indicators had not been established. Fompéxaenergy
use, waste output, water consumption etc were not being monitored dedl teand
again this was an area where improvements were recommende..

The raw materials used in the production processes were mostiediby
customers and not amenable to replacement by alternatives. Gematarials were
handled, stored and disposed of in accordance with the materigl datat sheets
(MSDS) and appropriate personal protective equipment (PPE) was available.

Companies used a mixture of couriers, licensed hauliers or conoparsd
vehicles for road transport of materials and goods. Shipping anchagport were
used for importing and exporting. Most employees from each contpavsiled to
work by car and while there was no formal car-pooling schemesae pthere was
evidence of some informal arrangements amongst employees. Artcdhsport
impact arose from travel for business and this included usingatkand aeroplane
modes. Again recommendations to reduce transport impacts such as use of
teleconference equipment, formal car-pooling schemes for eachriablestate using
a drive matching website, and promotion of more sustainable transport o\gtes
flying were made.

Water use was for the most part not a major issue for mabeafompanies
where it was only used for domestic purposes. In such instanceswaera fixed
annual charge for water, a policy which has meant companies umargare and
apathetic to water consumption patterns. Where water was used pmothgction
process water was metered and charged for accordingly. In thesec@scompanies
were more aware of their consumption and particularly wheng hlagl noted an
increase in cost for same in recent years. While there nawareness, this however
had not translated into any significant conservation measures. Rossgans of
conserving water for the companies such as installing rainlateesters, grey water
recycling systems, various tap, flushing and cistern systeigget valves on hoses
and so on were recommended. Wastewater discharges were oatrigader Local
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Authority (LA) permits where required and the indication from comanias that
compliance with these was good. There was no designated firevaamtion
facilities identified at sites visited and generally spiht@inment equipment and
contingency planning was rather poor as was monitoring of drains for contamination.

Energy was an area that most companies were acutely awaigeof the
increasing costs associated with this in the past two yegvarticular. Due to the
obvious fiscal incentive to increase energy efficiency this wasarea where
companies were most interested in taking action and some compadiesready
initiated some improvements. However, such initiatives were not do¢edear was
there any written energy conservation policy in place thatdcbal distributed and
communicated to all employees. Oil storage for heating was oftelequate with
poor or no bunding and poor storage practices (oil tanks on roofs or inside the
building and placed over the boiler, for example).

As the buildings were most often rented there was little incemti improve
building insulation (such as installation of double-glazed windowsatirimsulation)
or to make any significant investment in improved heating systathseahnologies.
There was also potential to improve efficiency through investmentew more
energy efficient equipment and controls. For example, replacemeolder type
fluorescent light tubes with new slimline tubes; use of preseneetdes to allow
automatic control in areas which are not in permanent use;gfifthotocells to
outside lights; installation of thermostats; operating compressora ‘demand-
controlled’ basis; replacement of old or faulty motors with modeergy efficient
types, and so on.

Waste generation and treatment was the second area of majomcdnedo
the costs associated with its disposal. The management of evaste depended to
some extent on the waste contractor employed. Some waste amstrambk
unsegregated waste. Others required waste to be segregatestie; pkrdboard,
metal, and canteen/mixed waste categories being most commamy. f&ome
companies had employed separate waste contractors for cedsti@ streams as it
was found that some waste contractors collected some matkrnafsee while
charging for others but found it difficult to obtain information froraste contractors
on costs and specific services. Recommendations were made tontpanees on
minimising and /or preventing waste production in the first ircsgasnd for waste
produced best practice for its segregation, storage and treatnmargsidhs to
atmosphere and noise were generally not of concern to the petitigi companies
due to the nature of their operations, but where required monitoring e®gmd
compliance measures were in place. Health and Safety requisemerd very well
complied with by the companies. Good systems of safety managemenin place
and any necessary PPE were made available to employees and visitors.

Ecological Footprint
The ecological footprint of each company varied somewhat deperting
individual circumstances. Below is an example of the ecologicatpfint and

possible reduced footprint upon the implementation of various scenarios for one of the
participating companies.
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The total EF for the specific activities of Company D was found to be 153 gha.
This is based on a total of 90 employees. Therefore the contributi@mmpdoyee is
approximately 1.7 gha. The component with the greatest contributibe total EF
is the transportation EF (44.7%). The footprint associated with emexrgyhe second
largest contributor to the total footprint (28.8%). The third largest coemomas the
footprint associated with waste use (26.5%). These results areedutl Table 6 and
illustrated in Figure 3.

Component EF/Employee (gha) EF/Company (gha) Distoution %
Energy 0.49 44.1 29%
Transport 0.76 68.4 45%

Waste 0.45 40.5 26%

Total 1.7 153 100.0%

Table 6: Energy, transport and waste EF distribution per company D employee

Three scenarios were developed based on ‘business as usual’ anderesour
reduction alternatives using energy, transport and waste datse Rre tabulated in
Table 7.

Component Scenario
Energy Use a supplier who produces electricity from
renewable resources.
Transport Implementing a carpooling scheme.
Waste Segregation and recycling of canteen waste.

Table 7: Scenarios

Upon the successful implementation of these scenarios by Compaayl®%
reduction in EF size could potentially be achieved. This couldtriessignificant EF
saving of 0.3 hectares per employee. This is illustrated in Figure 3.

a | Component BAU (gha) Scenarios (gha) % Reductiong
2 | Energy 0.49 0.49 0
g Transport 0.76 0.57 25
g Waste 0.45 0.41 1
© Total Ecological Footprint 1.70 1.47 14%
Table 8: Energy, transport and waste BAU EF, scendw EF and % EF reduction per company D
employee
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Figure 3: Energy, transport and waste BAU EF and senario EF per company D employee
Conclusions

The voluntary commitment of the participating companies in thisaresehas
been invaluable. The involvement of a network of companies has provided a
discussion arena for SMEs to share knowledge and experience.

While the SMEs recognise that environment is an important igsiliehat they
accept a responsibility for safeguarding it, the awareness amdl ¢& human
resources employed for environmental management in SMEs iveglgtoor. This
reflects the perception that SMEs have in considering theiremwimonmental impact
as negligible, comparing themselves with larger firms andewaignising cumulative
impacts. In essence, while SMEs recognise the importance of enemtadm
performance, they do not consider it a core business issue for themselves as individua
entities. Often the positive personal attitudes towards the envirorfaitsd to be
translated into actions in SMEs.

Following on from this concept, this lead some SMEs to be initsagptical
about the benefits, cost savings and customer rewards associabegositive
environmental actions. The intransigent company culture and the latlocdtion of
resources conspire to keep the status of environmental issues |dve dndiness
agenda. However following the environmental review, report with recamdations
for improvement and cost savings, and the workshop a more positingdetti
understanding and awareness was reported.

If or when this becomes necessary, a fundamental obstacle, etkinyfithe

SMEs themselves, to improving environmental performance of the SMtor is a
lack of knowledge and information concerning environmental issues. WHes S
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reported difficulties in gaining access to environmental informafitrere was no
single comprehensive environmental information resource relaimgpvironmental
issues that SMEs could access. While this project has provideditiaé bridge to
this gap, a more strategic and central information source wikdpgired which will
require investment in IT information sharing solutions

This research has concluded that the value of the ecological fodtpsinh its
ability to:

Communicate environmental impacts to employees and/or the public.
Provide an assessment of an SMEs environmental impact over time.
Assess a network of SMEs impact on the community or region.
Develop an assessment of sustainable limits for SMEs.

Current W ork

As part of this research a carbon auditing tool for use by sSiglbeing developed.
This tool focuses on the carbon emissions resulting from the eneaggport and
waste activities of the SMEs. The consumption data which was osdidef original
ecological footprint analysis is being used to carry out a carbwiit af each
company. Table 9 shows the list of activities included in the carbon audit and the level
to which the analysis is being carried out.

Activity Level of Analysis
Energy Emissions from electricity, gas, oil and LB<g.
Emissions from freight transport of raw materigls,
Transport| products and waste by road, rail, sea and air.
Emissions from passenger travel to/from waork
Travel and at work by car, bus, train, motorbike and ajr.
Emissions from the decomposition of landfilled
waste and the embodied energy involved] in
Waste recycled wastes.

Table #: Activities included in the carbon account

From the results of the carbon audits a new ecological footprint will be cattulate
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