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Abstract 

This article reviews efforts made by the United Nations Environ- 
ment Programme to assess the progress in life cycle assessment 
(LCA) implementation worldwide. The effort was approached in 
two stages. First, research was carried out which included a docu- 
ment search and a survey of LCA practitioners. Secondly, an ex- 
pert workshop of LCA practitioners was held to review the sur- 
vey results and to develop recommendations for action. Results 
highlight that there is significant and growing interest in LCA and 
that its use is increasing. To foster better LCA adoption, industry, 
government and other societal groups will have to address barri- 
ers due to a lack of: a perceived need for LCA, of expertise or 
know how, of funding and a lack of data and methodology. 
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1 In t roduct ion  

The mission of the UNEP's Division of Technology, Industry 
and Economics is to help decision makers in government, lo- 
cal authorities and industry to develop and adopt  policies, 
strategies and practices that are cleaner and safer, make effi- 
cient use of natural resources, ensure adequate management 
of chemicals; incorporate environmental costs; and reduce 
pollution risks to human beings and the environment. Within 
the Division, the Production and Consumption Unit aims at 
reducing the environmental consequences of industrial devel- 
opment and the pollution arising from an ever greater con- 
sumption of goods and services. In essence, societies must  
reorient their consumption patterns towards cleaner and safer 
production patterns. Production process-oriented or supply- 
side activities, such as Cleaner and Safer Production and In- 
dustrial Pollution Management,  are being supplemented with 
consumption or  demand-side activities. And addressing con- 
sumption patterns requires a better understanding of the driv- 
ing forces behind increasing consumption trends. 
The Unit  carries out  its work  by working  with industry to 
translate new and existing environmental  management  prac- 
tices into pract ical  tools and informat ion that  can enable 
them to improve their economic as well as environmental  
performance.  The Unit informs and trains business deci- 
s ion-makers  in small  and medium sized enterprises and peo- 
ple work ing  in developing countries to integrate these ap- 
p roaches  into thei r  work .  The Unit  also involves o ther  

stakeholders - government  and non-governmental  organi- 
zations (NGOs), for example. 
Life cycle assessment (LCA) itself has proved to be a particu- 
larly valuable quantitative tool as well as a methodology or 
"way of thinking" that  can be applied to production and con- 
sumption issues with fruitful results. In various forms, is has 
been applied to production processes, product design, and 
policy issues for several decades. In fact, the quantifying stage 
is never reached in many LCA applications. It is the qualita- 
tive use of LCA or  LCA "thinking" which helps guide the 
decision making process. It makes sense that - in order to 
make good decisions - good information is necessary. As with 
all investment decisions, one wants to limit risks as far as 
possible and to maximize the market  advantages. This is the 
thinking behind LCA. As an approach,  it supports decision 
making and improves decision making. 
Recognizing the potential of LCA to improve environmental 
management decisions, UNEP has initiated various activities 
to disseminate the state of the art  experiences to promote fur- 
ther implementation. UNEP prepared the document "Life 
Cycle Assessment: what  it is and how to do it" in 1996 to 
provide background information on the LCA concept and 
examples of current practice. The document also places LCA 
in the framework of  other environmental analysis tools such 
as environmental impact assessment, risk analysis and tech- 
nology assessment. 
As a follow-up effort, UNEP, with the support  of the govern- 
ments of the United States, Switzerland and the Netherlands, 
initiated a project to determine the status of LCA implemen- 
tation worldwide, barriers to better implementation and rec- 
commendations to overcome these barriers. This article briefly 
outlines this effort. 

2 How was LCA Status Determined? 

Determining LCA implementation worldwide was approached 
in two stages. First, a research effort, which included a docu- 
ment search and a survey of LCA practitioners was initiated 
and, secondly, an expert  workshop of LCA practitioners was 
held to review the survey results and to develop recommen- 
dations for action for requisite stakeholders - government, 
industry, academia and non-governmenta l  organizat ions 
(NGOs). This article presents the findings of these efforts. 
To evaluate the current status of LCA, a limited though rep- 
resentative worldwide survey on the use of LCA was initi- 
ated. The goals of the survey were to obtain an indication of 
the level of application of LCA in industry and government, 
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in developed, transitional and developing countries, as well 
as to get an idea about the barriers and success factors related 
to its wider use. More than 40 people from 31 countries were 
asked via email to fill in a questionnaire about LCA use in 
their respective countries. Twenty-four people from 20 differ- 
ent countries responded to the questionnaire. The countries 
represented were: Brazil, Canada, the Czech Republic, Ger- 
many, Italy, Japan, Korea, Lithuania, Malaysia, the Nether- 
lands, New Zealand, the People's Republic of China, Singa- 
pore, Slovenia, South Africa, Switzerland, Thailand, United 
Kingdom, and the United States. (For more detailed informa- 
tion about the survey, contact UNEP TIE.) 

In June 1998, UNEP hosted an expert meeting to review the 
survey results and to come up with a list of existing barriers 
to LCA implementation and a list of actions to overcome them. 
Fifty potential users and experts from 26 countries attended 
the workshop "Towards Global Use of LCA" which was held 
in San Francisco, California in the United States. 

3 W h o  Uses LCA and Why? 

As a first step in reviewing the results, an analysis was carried 
out on who uses LCA and why. The information from the 
survey was supplemented with document research and con- 
firmed at the expert meeting. Overall LCA is used by indus- 
try, government, and NGOs to support decision making situ- 
ations related to product development or comparison, the 
market situation, investments, and strategy development. The 
motivations for use differ amongst user groups. In industry, 
market forces and regulatory pressures are the main external 
factors, while internal forces come from company personnel. 
Industry is the main user of LCA for product-related deci- 
sions, using it primarily to improve existing products and re- 
design existing concepts. For government, the main motive is 
to shift environmental policy towards preventive measures, 
moving away from the generally less effective and more ex- 
pensive, end-of-pipe measures. For government, the main 
application is in the area of product policy such as setting 
product requirements and product-related ecotaxes. For 
NGOs, including consumers and consumer organizations, 
more general motives are present, often involving how to make 
product purchasing decisions with an eye to personal health 
concerns. LCAs are usually performed by consumer organi- 
zations for the use of consumers and other NGOs. The pur- 
poses and reasons for LCA use by various groups are sum- 
marized below in more detail. 

3.1 Industry 

Ideally, LCA can be used to design or improve products, and 
to develop marketing and supply chain management strate- 
gies. Companies can also improve product environmental 
performance, (which can increase profits) and can use LCA 
as part of its environmental communications to provide more 
product information. At present, LCA is primarily used by 
companies internally to support their environmental decision 
making. The most frequent applications are related to: 
�9 design, research and development, 
�9 comparison of existing products with planned alternatives, 

and 

�9 providing information and education to consumers and 
stakeholders. 

Companies tend to use LCA for incremental product improve- 
ments and not for new product innovation. Surprisingly, the 
survey showed that LCA is rarely used for the identification 
of environmental bottlenecks or in the definition of market- 
ing and advertising policies. The increasing trend towards 
chain management of a product - meaning that a company is 
held responsible for product use and disposal as well as de- 
sign - has also led to an increased LCA use to meet these 
responsibilities and formulate company policies. 

3.2 Government 

At present, the main role of  LCA is in environmental labeling 
and the formulation of regulations on product policy and 
waste management. However, there are high expectations 
of its future use in policy areas - such as green government 
purchasing, eco-management  and auditing, green design 
guidelines and awards, and sector benchmarking. 
The survey showed that most  of  the responding countries 
are moving towards integrating life cycle thinking in stand- 
ard decision-making procedures,  such as in eco-labeling 
criteria. Examples are the eco-labeling schemes in Germany, 
the UK, the Netherlands, Scandinavia and Thailand, and in 
the EU eco-labeling scheme. 
The public sector is also using LCA in product and waste- 
policy development (UK and Germany); for procurement 
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of environmentally preferable products (USA); in directives 
for waste management (European Union Waste Directive) 
and cleaner production (European Union Integrated Prod- 
uct Policy). Furthermore, LCA has been used in sector cov- 
enants between the public and industrial sectors. The sur- 
vey indicates that more countries will integrate LCA into 
sector covenants in the future. 

3.3 NGOs and Consumers 

LCAs supply consumers with information to help make 
product selection decisions and to influence related subjects. 
This, in turn, can influence enterprises and governments. 
NGOs can usually mobilize large groups of citizens via en- 
vironmental groups, consumer organizations, and trade 
unions. Overall, the use of LCA by NGOs is not very wide- 
spread due to their limited resources and access to data. 
However, when LCAs are available, their results are used. 
Consumer purchasing decisions set the demand for prod- 
ucts and services. With the LCA information, consumers 
who care about the environment can change their purchas- 
ing behavior, in turn sending a message to the industry to 
increase the environmental performance of products. This 
demand-side aspect is critical in the transition rewards a 
sustainable society. 

4 What  is the  Status of LCA Implementa t ion  
W o r l d w i d e ?  

The survey and expert meeting revealed that Europe, North 
America and Asia are in the forefront of the development, 
adoption and application of LCA. However, most countries 
discussed, and those in the survey, are still at the beginning 
stage of LCA use, and there are clear differences in both 
application and expectations between countries with their 
experience in using LCA and with those without experi- 
ence. The main results include: 
�9 Eco-labeling schemes, government initiatives such as li- 

abilities, product and waste management policies, and 
emerging green markets were identified as the most im- 
portant factors that stimulate LCA. 

�9 Countries experienced in the use of LCA highlight the 
importance of LCA as a quantitative scientific tool, while 
countries with less LeA experience tend to see it more as 
a way of thinking. However, the latter have high expecta- 
tions of the future use of the LCA tool, provided clearer 
methodologies are developed, along with improved 
synergies with other tools. 

�9 The use of LeA for validating market claims is indicated 
as an important application in countries with less LCA 
use, while countries with more LCA use place less signifi- 
cance on this aspect. They state that the most significant 
application is related to product development and meas- 
uring the performance of planned alternatives against ex- 
isting products. 

�9 Communicating LeA results to decision makers is sited 
more frequently as a problem in countries more experi- 
enced in LCA use. Whereas the costs of implementing LCA 
findings is cited as a major obstacle in countries with less 
LCA use. 

Overall, there are high expectations about the future use- 
fulness of LCA. Current LCA applications are primarily in 
product-oriented decisions, covering both the product itself 
and the technologies used. Increasingly, more general types 
of use such as market-oriented decisions, investment-ori- 
ented decisions and strategy-oriented decisions are estab- 
lishing themselves. 

LeA has been applied successfully in many cases, and there 
seems to be opportunities for further use. A broad commu- 
nity of scientists, policy makers, NGOs and companies have 
displayed interest. Furthermore, the growing interest in 
"chain" management implies that LCA can play an impor- 
tant role as a tool. Specific opportunities for improving wide- 
spread use lie in: 

* Increasing the number of studies and users in the main 
areas related to product and market decisions, including 
integrating LCA into existing tools such as eco-labeling, 
education, and environmental management systems; and 

�9 Extending the use of LCA to investment and strategy 
decisions, such as cost effective emission reduction strat- 
egies, legislation and eco-taxes - areas where LCAs are 
currently in limited use. 

6 What are the Barriers to Betterlmplementation? 

The potential of LCA as a decision-support tool is con- 
strained by a number of barriers from inside and outside 
the LCA community of stakeholders. The study indicated 
that the costs of LCA, methodological issues, and commu- 
nication were three of the main barriers. A further discus- 
sion of barriers took place at the UNEP workshop in San 
Francisco, resulting in a grouping of the barriers into the 
four categories discussed below. The relative importance of 
these barriers differs between countries, between different 
users and between different applications. Countries with 
less LCA practice are confronted with the first-mentioned 
type of barrier, the absence of any perceived need for LCA, 
while countries with more extensive LCA experience suffer 
more from the last-mentioned type, a shortage of data and 
methodologies. 

To overcome these barriers, efforts are needed in education 
and communication, in setting public policies, and in the 
further scientific clarification and development of LCA and 
related tools. Specific recommendations and who should 
carry them out, are listed after the barriers. 

Barrier 1: Absence of a perceived need for LeA.  A general 
lack of environmental awareness and lack of chain man- 
agement responsibility are basic barriers to LCA use. This 
differs among countries, organizations and companies. The 
lack of commitment to LCA or to the environment at the 
top management level, as well as a lack of integrated LCA 
procedures, are also significant barriers. 

Barrier 2: Lack of  L eA  expertise or know-how. The lack 
of expertise to perform and understand LCAs is a particu- 
lar problem in developing countries, for small and medium- 
sized enterprises (SMEs), and for policy-makers. The in- 
ability to communicate about LCA methodology and out- 
come is also a problem. 
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Barrier 3: Lack of  LCA funding. There is an assumption 
that LCA is costly because of the extensive need for data 
and expertise. This is especially true for developing coun- 
tries and SME's. In addition, the ISO requirements on re- 
view procedures could increase the LCA cost. 

Barrier 4: Lack of data and methodologies. Data quality 
and availability are major practical bottlenecks in LCA stud- 
ies. There is not one agreed upon manner to carry out an 
LCA, and ISO standardization does not solve the problem: 
in fact it may disqualify current methods. Furthermore, us- 
ers are not always clear how LCA "fits in" as related to 
other available environmental management tools. 

5 Recommendat ions:  W h a t  can be done and 
who  should take action? 

A list of  actions was drafted by the LCA experts at the San 
Francisco meeting. They highlight what can be done, by 
whom, to overcome the above listed barriers and improve 
the implementation of LCA use worldwide. They include: 

What can intergovernmental organizations do? 

�9 Continue developing and disseminating LCA informa- 
tion and set-up a global clearinghouse providing: train- 
ing modules, methodology information, data, case stud- 
ies, and success stories with detailed (economic) ben- 
efits. A clearinghouse could serve as an important mecha- 
nism to promote LCA in developing countries. A global 
interest group should be set up in connection with the 
clearing-house in order to monitor, collate, analyze and 
disseminate LCA results. This interest group could also 
play a role in connection with review activities. 

�9 Support the development of [.CA training programs and 
subsidy programs for developing countries. 

What can governments do? 

�9 Create incentives for the use of LCA, via promoting chain 
management responsibility; green procurement; and in- 
tegrating LCA into environmental policy-making and de- 
cision-making procedures. However, the use of LCA in 
policies used as taxes and bans should be avoided for 
the time being in order not to conflict with international 
trade regulations. 

�9 Support LCA capacity-building and method develop- 
ment. This may well involve international co-operation 
and agreements between governments, business and 
academia to reduce the costs and stimulate coherent de- 
velopments. 

What can industry do? 

�9 Integrate LCA into product development, market-ori- 
ented and environmental management decisions. 

�9 Make LCA data publicly available and, with govern- 

ments, support a database for background data. To ad- 
dress the confidentiality issue, this may take place at a 
sector level rather than on a company level. 

What can consultants do? 

�9 Develop a market for LCA through awareness raised at 
the company level. LCA should be sold as a tool for envi- 
ronmental product management and not as a complicated 
universal tool. 

�9 Promote the qualitative aspects of LCA studies. 

�9 Develop user-friendly software. 

Academia 

�9 Develop LCA training programs and manuals to address 
general LCA issues as well as sector-specific and applica- 
tion-specific applications. 

�9 Develop LCA methodologies at different levels of detail 
which are currently lacking, such as a simplified LCA 
method. 

What can N G O s  do? 

�9 Set up environmental awareness campaigns for consum- 
ers to advocate green products and life-styles. 

�9 Get involved in the LCA community and cooperate with 
governments and academia in order to influence future 
LCA developments. 

�9 Use LCA-based information to advise consumers on 
product  choice and life-style. 

7 Conclus ion  

The results of the LCA global survey and expert meeting 
reveal a number of  critical issues. LCA thinking can be ef- 
fective in improving environmental decision making. Gov- 
ernments, companies, non-governmental organizations (like 
consumer associations) are becoming increasingly interested 
in and using LCA. The responses from LCA practitioners 
from over 20 countries reflect that  the use of LCA is in- 
creasing due to eco-labeling schemes, government initiatives 
(e.g. liability), product and waste management  policies, and 
emerging "green" markets. However, the lack of awareness, 
data, resources and expertise still pose problems. To over- 
come these, involved stakeholders need to take action, both 
individually and collectively. The proof  exists that  LCA 
works and benefits all involved, the challenge ahead is to 
continue moving forward with implementation. 
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