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ne of the keys to achieving sustainable development is changing the production patterns
that waste resources and emit more pollutants than our ecosystem can absorb.
It is to promote this change that UNEP established its Cleaner Production Programme 

in 1989 with the goal of preventing pollution at the source and of managing the raw material 
(including energy and water) more efficiently. At the time, Cleaner Production was a scarcely known
concept advocated by a small group of forward-thinking people from around the world. Only two 
years later, at the Earth Summit in Rio de Janeiro in 1992, Cleaner Production had already become
internationally acclaimed and incorporated into Agenda 21 as a preferred strategy in reconciling 
the dual needs of environmental protection and economic development. Since then, large companies
have integrated the concept of Cleaner Production into good environmental management practices
and documented the economic savings and advantages.

owever, it soon became obvious these case studies and experiences were not enough to
change production practices in developing countries and economies in transition.
The challenge is still greater in case of small- and medium-sized companies, which perhaps

stand to gain the most in adopting effective environmental protection strategies that are also economically
attractive. It was also clear that there is a need to sustain in-company momentum towards Cleaner
Production.The need to build local expertise and indigenous capacity to demonstrate that Cleaner
Production can simultaneously bring economic and environmental benefits was felt more than ever.
What was needed was the technical and financial assistance to help companies getting started.
This led UNEP and UNIDO, working in a proactive partnership, to establish the “National Cleaner
Production Centres” with the hope that this would serve as a model to be replicated by other countries.

hat was started as a catalytic programme has proven to be a big success.The keen
expressions from countries for establishing their own National Cleaner Production
Centres along with requests for help in this process has been increasing. Furthermore,

the expectations and needs of the Centres, once established, have also been growing exponentially.
The aim of this publication is to provide some guidelines to those wanting to learn from the 
experiences, positive or negative, of the UNIDO/UNEP National Cleaner Production Centres, so that
they can move forward on their own and thus contribute towards changing production patterns 
in their countries, benefiting from UNEP’s and UNIDO’s international network on Cleaner Production.

Jacqueline Aloisi de Larderel,
Assistant Executive Director,

Division of Technology, Industry and Economics,
United Nations Environment Programme

Angelo D’Ambrosio
Managing Director

Sectoral Support & Environmental Sustainability Division
United Nations Industrial Development Organisation
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"To a large extent we have built the world-wide consensus 
on Cleaner Production. However, we have not reached the end 

of the road and we must foster greater commitment."

Dr. Klaus Toepfer, Executive Director, United Nations Environment Programme,
at the Sixth International High Level Seminar on Cleaner Production, October 2000
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Changing production patterns
through Cleaner Production

In the past, industrialised countries have
responded to pollution and environmental
degradation in four characteristic ways:

➜ First, by ignoring or denying the problem;

➜ Second, by diluting or dispersing the
pollution, so that its effects are less
harmful or apparent;

➜ Third, by trying to control the pollution
and the wastes (the so-called end-of-pipe
or pollution control approach);

➜ Fourth, and more recently, by changing
production patterns with a Cleaner
Production approach, preventing 
pollution and waste at source and
reducing raw material and energy use.

Cleaner Production is …

Cleaner Production is defined as 
the continuous application of an 
integrated preventive environmental
strategy applied to processes,
products and services to increase
overall efficiency and reduce risks 
to humans and the environment.

For production processes, Cleaner
Production includes conserving raw materials
and energy, substituting toxic/hazardous 
processing materials by more benign ones
and reducing the quantity and/or toxicity 
of all emissions and wastes before they
leave a production process.

For products, the approach focuses 
on the reduction of environmental 
impact during the entire life cycle of 
a product, from raw material extraction 
to the ultimate disposal of the product,
by appropriate design.

For services, Cleaner Production entails
incorporating environmental concerns into
the design and delivery of services.
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... providing that they have local
expertise to promote and implement
Cleaner Production.

However, Cleaner Production will only be
truly integrated into a country’s industry
and government strategies if local capacity
is in place to sustain it.To help developing
countries and countries with economies 
in transition build their own local 
Cleaner Production capacities, the United
Nations Industrial Development
Organisation (UNIDO) and the Division 
of Technology, Industry and Economics 
of the United Nations Environment
Programme (UNEP DTIE) have combined
their expertise and resources in an 
innovative joint initiative, the National
Cleaner Production Centres (NCPC)
Programme, established in 1994.
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... an ideal opportunity for developing
countries and economies in transition
to become economically more
efficient and competitive by reducing
waste, material and energy 
inefficiencies.

Cleaner Production provides developing
countries and countries undergoing 
economic transition an ideal opportunity
to ‘leapfrog’ over the past environmental
mistakes of industrialised countries while
at the same time enabling their industries
to become more economically efficient
and competitive by reducing inefficiencies,
waste and material costs.

Improve Housekeeping

➜ Reduce raw material and product 
loss due to leaks, spills, drag-out,
and off-specification solutions.

➜ Improve monitoring of operations 
and maintenance of all facets of the
production process.

➜ Schedule production to reduce equipment
cleaning, e.g., formulate light before 
dark paints so that vats do not have to
be cleaned out between batches.

➜ Improve management of inventory 
of raw materials and products.

Technology Change

➜ Olive Oil Production: Install a
machine that removes the pit before
the olives are crushed.

➜ Leather Tanning: Use a machine 
that de-hairs and de-fleshes hides 
at the same time.

Process Modification

➜ Filtration and washing: Use counter-
current washing, and recycle used solvent.

➜ Parts cleaning: Use mechanical 
cleaning devises; improve draining 
before and after cleaning; use plastic
bead blasting.

➜ Surface coating: Use electrostatic
spray-coating system; use powder 
coating systems; use airless air-assisted
spray guns.

Input Material Substitution

➜ Printing: Substitute water-based ink 
for solvent-based ink.

➜ Textiles: Reduce phosphorus in 
wastewater by reducing use of phosphate-
containing chemicals; use ultraviolet light
instead of biocides in cooling tower.

➜ Electronic components:
Replace water-based film developing 
system with a dry system.

Product Redesign

➜ Consumer Goods Redesign:
A traditional flashlight, running on dry 
cell batteries that are usually disposed 
of with domestic waste, is redesigned 
to run on a manually powered dynamo,
eliminating the dry cells altogether

On-Site Recycling

➜ Printing: Use a vapour recovery 
system to recover organic solvents.

➜ Textiles: Use ultra filtration system 
to recover dye-stuffs from waste-water.

➜ Metal rules: Recover nickel-plating
solution using an ion-exchange unit.

Source: UNEP DTIE

Figure 1: Examples 
of Cleaner Production
in Practice  ▼
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