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Sustainable development of
mechanical systems using
replacement environmen-
tally acceptable refrigerants

The new hydrofluorocarbon

refrigerant HFC-134a is

currently being used in domestic

refrigerators as a transitional

replacement for the chlorine-

containing refrigerant CFC-12.

Experimental observations reveal

that the removal of chlorine

(Cl2) from the refrigerating

system effects the tribological

characteristics on highly loaded

surfaces within the domestic

refrigerating compressor.

Although new synthetic lubri-

cants are currently being devel-

oped to enhance this lubricity

effect, characteristics of wear

and friction need to be

addressed to ensure product

reliability and durability. To

ensure the development of a

sustainable product, the conse-

quences of these design

constraints need to be addressed

from a whole product life cycle

point of view. An increase in the

energy consumption during the

product use phase as well as an

increase in the production rate

of the product may augment 

the indirect release of carbon

dioxide (CO2) due to the burning

of fossil fuels resulting from the

operation and the manufacturing

of the product. This release of

carbon dioxide (CO2) is an 

environmental burden the new

refrigerants were intended to

reduce.

This three year research project,

which commenced in February

1998, is being funded by the

Engineering and Physical Science

Research Council (EPSRC) in the

UK as part of the Design for

Whole Life Cycle Programme.

✉ Ing. Christopher Ciantar, Tribology
Design Research Unit, School of
Design, Engineering and Computing,
Bournemouth University,UK
cciantar@bournemouth.ac.uk

Product-Oriented
Environmental Management
(POEM)

Since 1997, Frank de Bakker has

worked as a PhD candidate in

the research area of the organi-

sation of Product-Oriented

Environmental Management

(POEM). POEM is defined as:

‘an approach to organising and 
operating a firm in such a way 
that improving the environmental
performance of its products becomes
an integral part of both operations
and strategy.’

The research aims at gaining

insights into the introduction,
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implementation and improve-

ment of the organisation of

POEM from a firm’s perspective.

The main theoretical inputs are

an analysis of the natural

resource-based view of the firm,

a stakeholder approach (using

elements from Total Quality

Management (TQM) and environ-

mental management), and prod-

uct development and innovation.

The above inputs plus case stud-

ies will provide a framework to

describe and analyse the organi-

sation of POEM. The first two

case studies have been carried 

out in chemical industry, where

POEM is operationalised as

Product Stewardship. Further

case study analyses should result

in a set of recommendations 

for organising POEM. 

✉ Frank de Bakker, Faculty of
Technology & Management, University
of Twente, the Netherlands
F.G.A.deBakker@sms.UTwente.nl

E-Co Challenge

E-Co Challenge is a DTI Sector

Challenge research project in the

UK, involving the Manchester

Metropolitan University and

Cranfield University in the UK

and six textile and clothing

companies ranging from small

and medium-sized enterprises

(SMEs) to large multinationals.

The project runs from December

1997-99 and is concerned with

novel approaches to the product

development activity, particu-

larly, Concurrent Product

Development (CPD) and Design

for the Environment (DfE) prac-

tices. This project draws upon

examples of successful CPD and

DfE implementation in other

industry sectors, in particular

electronics, and explores some

of the potential benefits to the

UK textile and clothing industry

of adopting these approaches.

✉ Dr Joanne Heeley, Department of
Textiles and Fashion, Manchester
Metropolitan University, UK
J.Heeley@mmu.ac.uk
http://home.hollings.mmu.ac.uk/staff/
ecochallenge/

Integrated Product Policy
(IPP) and eco-product 
development (EPD)

IPP is a new product environ-

mental policy area in the EC. The

IPP approach suggests that

governments and companies

should address all product

systems throughout the whole

lifecycle. One of the key issues

addressed in the current discus-

sion on IPP is the development

of ‘greener products’ or eco-

product development. The

Centre for Sustainable Design

(CfSD) is undertaking a study on

the role of eco-product develop-

ment (EPD) within IPP (IPP-EPD

project), with a particular focus

on electronics and white goods

sectors. The objective is to

encourage a two-way informa-

tion and knowledge exchange

process between different stake-

holder groups and CfSD. The

main objectives of study are:

· to define the IPP toolbox for 

products (supply) and

consumption (demand) sides

· to interpret what IPP might 

mean for industry (implications

on product development and

management), 

· to gather views of main 

stakeholder groups (industry,

policy makers, consumer

groups, distributors (eg. 

retailers), and environmental

NGOs) on IPP and EPD

· to develop recommendations 

for further development of IPP.

The project will run until the

beginning of September 1999,

and the report will be 

available for project participants. 

✉ Inga Belmane (ibelmane@
surrart.ac.uk)/Martin Charter 
(mcharter@surrart.ac.uk), The 
Centre for Sustainable Design, UK


