
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


Jakl .Schwager (Eds.)

Chem~(a~leas~ng Goes G~oroa~
Selling Services Instead of Barrels:
A Win-Win Business Model for Environment and Industry

.QJ SpringerWienNewYork



~ SpringerWienNewYork



- - ----------

Thomas Jakl, Petra Schwager (Eds.)

Selling Services Instead of Barrels:
A Win-Win Business Model for Environment
and Industry

Springer WienN ew York



------------------------------ ------------- ---_ ..-

Thomas Jakl
Federal Ministry of Agriculture, Forestry,
Environment and Water Management, Vienna, Austria

Petra Schwager
United Nations Industrial Development Organization,
Vienna International Centre, Vienna, Austria

This work is subject to copyright.
All rights are reserved, whether the whole or part of the material is concerned, specifi-
cally those of translation, reprinting, re-use of illustrations, broadcasting, reproduction by
photocopying machines or similar means, and storage in data banks.
Product Liability: The publisher can give no guarantee for all the information contained
in this book. This does also refer to information about drug dosage and application
thereof. In every individual case the respective user must check its accuracy by consulting
other pharmaceutical literature. The use of registered names, trademarks, etc. in this pub-
lication does not imply, even in the absence of a specific statement, that such names are
exempt from the relevant protective laws and regulations and therefore free for general
use.

© 2008 Springer-VerlaglWien
Printed in Austria

SpringerWienNewYork is part of
Springer Science+ Business Media
springer.at

Cover design: United Nations Office at Vienna, PRES
Typesetting: Crafik Rodl, 2486 Pottendorf, Austria
Printing: Holzhausen Druck und Medien GmbH, 1140 Wien, Austria

Printed on acid-free and chlorine-free bleached paper
SPIN: 12040322

With 82 partly coloured Figures

Library of Congress Control Number: 2007937034

ISBN 978-3-211-73751-4 SpringerWienNewYork



Contents

1
2
3
4

Acknowledgements VII
Foreword (Josef Proll) IX
Preface (Kandeh Yumkella) XI

Chemical Leasing - An Introduction (Thomas lakl) 1
Chemical Leasing and Cleaner Production (Petra Schwager) 9
The Concept of Chemical Leasing (Reinhard Joas) 17
Chemical Leasing in Austria - Case Studies
4.1 Enhancing the Acceptance of Chemical Leasing (Christian Plas) 27
4.2 A Best Practice Example of Chemical Leasing in Metal Cleaning

in the Automotive Industrr(Horst Erbel). ,34 .0 ~.,'.,C __ "

4.3 Chemical Leasing in the Field of Paint Stripping (Walter Beyer) 43
Chemical Leasing International - Case Studies
5.1 Chemical Leasing in Egypt

5.1.1 Electrostatic Powder Coating (Ali Abo Sena, Ali Hosni,
Reinhard 10as) 55

5.1.2 Cleaning Equipment with Hydrocarbon Solvent (Ali Abo Sena, Ali Hosni,
Reinhard Joas) 66

5.1.3 Hot Dip Galvanisation (Ali Abo Sena, Ali Hosni, Reinhard Joas) 77
5.2 Chemical Leasing in Mexico

5.2.1 Sugar Mills (Elisa Arreola Valerio, Jorge Perez, Ignacio Sanchez,
Reinhard Joas) 84

5.2.2 Electroplating (Elisa Arreola Valerio, Jorge Perez, Ignacio Sanchez,
Reinhard Joas) 93

5.3 Chemical Leasing in Russia
5.3.1 Water Purification (Alexander Startsev, Rudolf Schott) 102

Third-Party Quality Assurance and Certification
Chemical Leasing: Optimisation by Certification (Ulrich Nagel, Peter Schaff) 111
Chemical Leasing - Legal Questions (Michael Wittmann) 123
Chemical Leasing Toolkit (Petra Schwager) 129
Chemical leasing Business Models - an Innovative Approach to Manage Asymmetric
Information Regarding the Properties of Chemical Substances
(Cornelia Ohl, Frank Moser) 143
Chemical Leasing Calculation and Profit Sharing Model (Walter Beyer) 157
Cost - Benefit Analysis (Rudolf Schott) 163
Business Plannning ....ChemKit GmbH'" - Vienna University of Economics and
Business Administration
Ready for a Revolution (Team: Sissi Chen, Zin Duong, Margarete Mayrhofer,
Reinhild Messner, Andreas Muhr, Eva Riebenbauer;
Cooperation partner: Thomas Jakl) 177
Chemical Leasing and Regulatory Approaches in Chemicals Policy
How Chemical Leasing Paves the Way to REACH-compatibility (Thomas Jakl) 213
Conclusion 221
14.1 Lessons Learned - the Way Forward (Thomas lakl, Petra Schwager) 221
14.2 Typology of the Case Studies Presented (Andreas Windsperger,

Richard Tuschl) 225
14.3 Evaluation of the Questionnaires (Walter Beyer) 234

List of Contributors 237

5

6

7
8
9

10
11
12

13

14

v



Acknowledgements

The Federal Ministry of Agriculture, Forestry, Environment and Water Manage-
ment and United Nations Industrial Development Organization as initiator of
this book, would like to thank the following companies and persons, whose
personal commitment contributed substantially to the success of this book
project

Eva-Maria Reiss for managing this book project.

Russia
State Unitary Enterprise "Vodokanal of Saint Petersburg"
Service Company ERG Ltd.
Henkel-ERA AG
Henkel Moscow AG
Federal State Unitary Enterprise "Krasny Bor"
Limited Company "Fuel Systems"
R&D Company RIVT
Service Company "ECOVIP Systems"
Federal State Unitary Enterprise "Admiralteiskie Verfi"
Public Corporation "Electrotechnical Plant"
Public Corporation "FERRO-PRIBOR"
State Unitary Enterprise "GOSMETR"

Professor, Doctor Vladimir Alexandrovich GRACHEV, Chairman of the State
Duma Environmental Committee, Deputy of Russian Parliament, Correspond-
ing Member of Russian Academy of Science, Moscow.
Professor Kirill Yakovlevich KONDRATYEV, Academician, Counsellor of the
Russian Academy of Sciences, First Chairman of the Board of the North-West-
ern International Cleaner Production and Environmental Management Centre,
St. Petersburg.
Ekaterina Dmitrievna BELYAKOVA, Head of Department for External Eco-
nomic Relations and Regional Cooperation, Government of Saint-Petersburg
Committee for External Relations.
Doctor Dmitry Alexeevich GOLUBEV, Chairman of the Committee of Nature
Use, Environmental Protection and Ecological Safety, Government of St. Pe-
tersburg.

Egypt
Egyptian Ministry of Trade and Industry (MTI)
The Egypt National Cleaner Production Center
Akzo Nobel Egypt'

VII



Acknowledgements

ABB ARAB,
Dr. Badawi Chemical Work
General Motors Egypt

Mexico
Chemical Mac Oil SA de c.v.
Fideicomiso Ingenio de san Cristobal 80333 SA de c.V.
Mardi Inc. S.A.de C.V.
Cromadora Delgado, S.A. de C.V.

Daniela Jager-Bergaus, MsC, Environmental Manager,
Borealis Polyolefine GmbH

VIII



Foreword

In the last years the Austrian Ministry of Environment made every effort to
promote innovative ways of chemicals management based on resource effi-
ciency as well as on precaution. Applying "Chemical Leasing", profits do not
result from the quantity of chemicals sold, but rather from the services ren-
dered by means of the chemicals. If business interests are no longer related to
the sale of chemical substances it is in the interest of all the parties involved,
to use the substances with maximum efficiency. This clearly is the environ-
mental policy motivation for this new focus, which ensures that economic
success and ecological benefits are no longer contradictory.

In 2003, we published our first book concerning the new business mod-
el and its advantages: "Chemical Leasing - An Intelligent and Integrated Busi-
ness Model with a View to Sustainable Development in Materials Manage-
ment". While this first comprehensive publication dealt with the theory behind
Chemical Leasing and highlighted both the economic and ecological poten-
tials of service-oriented models in the chemicals industry, this book before
you shows also the first successful results of the cooperation between the
Austrian Ministry of Environment and UNIDO. UNIDO picked up the idea of
"Chemical Leasing" and implemented it on an international scale. Together
with UNIDO's National Cleaner Production Programme we are now able to
present these very promising international results along with those derived
from Austrian pilot projects.

This book also covers the important connection of the new EU's chemi-
cals policy, REACH, and "Chemical Leasing". Within REACH, cooperation,
networking and communication based on documentation, evaluation and
minimisation of hazards is indispensable. The new business model can serve
as the basis for this intensified dialogue and cooperation.

Chemical Leasing found its way into the political discussion on European
and international level, into contributions to academic work and into applied
research programmes and most importantly Chemical Leasing triggered a
more than promising trend within the chemical-related business sectors. This
book impressively documents that this concept launched a real success story
both in terms of environmental and economic indicators thus giving the po-
litical term "sustainable chemical management" not only a concrete meaning
but also a prosperous perspective.

Josef Prall
Federal Minister of Agriculture, Forestry,

Environment and Water Management
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Preface

Open trade, international investment flows, information technology and glo-
bal environmental concerns are major elements of the current multilateral
order. New integrated concepts have to be applied to ensure progressive and
environmentally sound development. These concepts will be based on private
sector-led productivity gains in developing countries and countries with econ-
omies in transition.

Since 1994, the United Nations Industrial Development Organization
(UNIDO) has been operating the Cleaner Production programme. The goal of
this programme is to assist small and medium-sized enterprises (SMEs) in de-
veloping countries and countries with economies in transition to improve their
productivity while preventing unfavourable impacts on the environment.

Encouraging innovative concepts that respond to new challenges consti-
tutes an integral element of UNIDO's Cleaner Production strategy. Chemical
Leasing is one such important and innovative concept. It is a novel service-
based business model that supports sustainable chemicals management and
responds to the latest changes in chemical policies. It also aims to achieve the
objectives of the voluntary international accord known as Strategic Approach
to International Chemicals Management (SAICM). Chemical Leasing provides
practical solutions for industry to become more efficient. At the same time it
reduces the unnecessary consumption of hazardous chemicals and protects
human health and the environment. This represents an integrated preventive
environmental strategy and a clear win-win situation for industry and the
environment.

In 2004, UNIDO and the Austrian Ministry of Environment decided to
join hands to support Chemical Leasing with the launch of a global project.
This project is currently being implemented in close cooperation with UNI-
DO's National Cleaner Production Centres in Egypt, Mexico and Russia. This
book presents the encouraging results of this challenging undertaking, as well
as the new instruments developed by UNIDO to facilitate the efficient imple-
mentation of Chemical Leasing.

With this joint publication UNIDO and the Austrian Government wish to
share with the global community the benefits that may be derived from
Cleaner Production and Chemical Leasing business models for the economy,
the environment and risk management. In doing so, we hope to encourage an
increasing number of enterprises to adopt similar initiatives to foster sound
chemicals management at the global level.

Kandeh Yumkella
Director-General of the United Nations Industrial

Development Organization
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Chemical leasing - An Introduction
ThomasJakl

Chemical products are of vital importance to the economic and social well
being of our society in terms of trade and employment. Numerous chemical
substances are used in a broad range of products and processes. They also
help to improve the health and quality of life of the population through new
developments such as in pharmaceuticals, food safety, pesticides and in many
other products. During or after their use, these substances are released to the
environment to a varying extent and may lead to pollution. This results in both
ecological and - due to unnecessary losses - economic disadvantages.

While it is vital that the chemical industry itself remains healthy, it is
equally important that it contributes in a sustainable way to social and eco-
nomic developments. This means that the impact of chemicals on the environ-
ment and human health has to be minimised. Only this approach will ensure
that the chemical industry remains competitive and gains the confidence of
the general public and policy-makers.

Taking a closer look at the multilateral instruments developed over the
last decades in chemicals policy, the following interpretation applies:

Some instruments focussed on a specific group of substances, grouped
according to their inherent properties, as it was the case within the Montreal
Protocol to the Vienna Convention (substances regulated have the property of
destroying the ozone layer) or as it was the case within the Stockholm Con-
vention (substances regulated have POP-characteristics). Another possible
approach of grouping was to choose the specification of uses and the applica-
tion of risk management measures as criteria for inclusion in a multilateral
agreement as it was the case with the Rotterdam Convention, dealing with
industrial chemicals and pesticides.

In a nutshell: Specific environmental problems triggered substance - spe-
cific measures.

The subsequent application of risk assessment and risk management
measures was consensually put into legal language in order to achieve the
goal of "using the right chemicals for various purposes". This was an adequate
- and to a great extent successful - approach to tackle problems caused by
specific cause-and-effects phenomena thus representing the traditional para-
digm of environmental policy. Within this classical traditional paradigm the
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Chapter 1: Chemical Leasing - An Introduction

relationship between chemical policy and the chemical industry is coined by
diverging rationales and targets. The presence of synthetic chemical sub-
stances in air, water and soil led to contamination of ecosystems and at the
same time establishes a risk for human health. The political aim for reducing
exposure of humans and the environment was linked to less profit for the
economic sector as it was equally linked to reduced use and turnover of
chemical products.

Sustainable material management has to pursue both economic and eco-
logical objectives in order to succeed in global competition. Material flows
have to be optimised in quantitative and qualitative terms so that the services'
in question can be rendered with maximum efficiency and minimal emis-
sions. Moreover, business companies are generally aware of the fact that only
those companies will survive that continuously improve their performance
while enhancing customer orientation and, above all, avoiding excessive re-
source consumption.

Given that background, bridging the gap between the approaches of
environmental policy and the parameters for success of the chemicals industry
was the central challenge. Making efficient use of chemicals also a goal for
companies whose economic success was directly coupled to increased con-
sumption was the achievement of the impossible. A new business model
should allow producers of chemicals to accept a reduced use of their product
from an economic point of view. Selling a maximum amount of barrels is too
narrow a concept to judge economic success if economic prosperity shall be
embedded in a sustainable development. Therefore additional stages of the
life cycle of chemical products have to be integrated into the factors of eco-
nomic interests for chemical business. That means extending their commercial
pattern from the "produce and sell" world to include the stage in which their
product is applied. The only way to achieve that is to extend their economic
interest to include the usage-phase of the chemical products: Business com-
panies that originally produced cleaning agents have to be involved into the
cleaning process and into the cleaning business if resource efficiency concern-
ing their own product is to be part of their economic success. A paint produc-
ing company only will shift its economic interest toward "less product con-
sumption" if the application and use of its product is part of its business thus
turning "reduced use of paint" from bad news to good news even for paint
producers.

As a consequence, potentials for solving this conflict of interest between
chemicals industry and environment policy are mainly seen in promoting new
business models in which profits do not result from the quantity of chemicals
sold, but rather from the services rendered by means of the chemicals. The
term "Chemical Leasing" stands for such a service-oriented business model in

2



Thomas Jakl

which companies producing chemicals are connected to companies applying
chemicals. The chemicals needed for a specific service are not simply sold to
the customer, but - in contrast to the traditional business model - are made
available for use and are maintained. Within Chemical Leasing applications
business interests are no longer related to the sale of chemical substances, but
to the sale of chemical services, it is in the interest of all of the parties involved
to use the substances with maximum efficiency. When partners opt for that
business model, their economic interest also comprises the usage phase of the
product making resource efficiency a high priority target for them. This built-
in economic driver for most efficient use of chemicals clearly is the environ-
mental policy motivation to promote Chemical Leasing.

Chemical Leasing and substitution

The replacement of chemicals by alternative substances or technologies is - as
one option among many others - an inherent element of optimization and in-
novation. That continues to be so within the Chemical Leasing concept. There
is no clear cut border line or contrast between the concept of Chemical Leas-
ing and the option of substitution. Of course substitution is not a goal on its
own and each alternative to an existing chemical has to be carefully judged in
view of its complete life-cycle. According to our understanding the new busi-
ness culture encompassing Chemical Leasing models leads to a transparent
and open way of optimising products and processes. Replacing a chemical
with another chemical or even with another technology of course is not a ta-
boo in this repect and might be an option chosen by the partners involved.

Moreover continuous optimisation in economic and also ecologic terms
is an inherent and integrated element of the Chemical Leasing concept ac-
cording to our understanding. Giving a high priority to the substitution of
chemicals is therefore no contradiction at all to the application of Chemical
Leasing but might be a logical and natural result of the optimisation process.

"Chemical Leasing" is put into practice in Austria

The Austrian Federal Ministry of Agriculture, Forestry, Environment and Water
Management (BMLFUW) commissioned various studies, showing that almost
4000 Austrian companies would basically qualify for the application of Chem-
ical Leasing models, cutting today's annual use of 150,000 tons of chemicals
by one third. On average, the user of such new business models can expect
cost savings of approximately 15%.

3



Chapter 1: Chemical Leasing - An Introduction

The Ministry is supporting the establishment of pilot implementation
projects in Austria, where six implementation projects covering a wide range
of applications and technologies have been or are being implemented.

The Chemical Leasing model has won two awards so far: In December
2004 the "Genius 2004" award in the innovation sector and in early 2005 the
"Constantin us" award in the sector of management consulting.

The first publication

In 2003, we published our first book concerning the new business model and
its advantages: "Chemical Leasing - An Intelligent and Integrated Business
Model with a View to Sustainable Development in Materials Management ".
This first publication dealt with the theory behind Chemical Leasing and high-
lighted both the economic and ecological potentials of service-oriented mod-
els in the chemicals industry. Possible economic and environmental benefits
as well as possible obstacles and drawbacks were elucidated. A common
understanding about the nature and characteristics of those approaches, suit-
able to be seen as examples for function or service-oriented chemical busi-
ness companies was developed.

As a further activity the Austrian Federal Ministry of Agriculture, Forestry,
Environment and Water Management (BMLFUW) in co-operation with the
OECD organised an international conference in Vienna in November 2003,
which was called "Experiences and Perspectives of Service-oriented Strategies
in the Chemicals Industry and Related Areas". The conference was attended
by around 100 participants from 16 countries. The conference gave an excel-
lent overview about international approaches how to introduce service ele-
ments into the chemical business. The participants comprised representatives
from authorities, the chemical industry, in particular down stream users, proc-
ess engineers and economists along with representatives from academia.

In their presentations the experts confirmed the prospect of success of
such new business models among which the Chemical Leasing concept seems
to be the most advanced and comprehensive one showing the highest poten-
tials both in terms of resource efficiency as well as environmental compatibil-
ity.

One of the most important results of the November 2003 Austrian confer-
ence was that the legal framework, within which the partners of such new
business models act, is of high interest. Especially the legal nature of the
chemical within the cycle of the leasing model is decisive. This should be-
come a clear and intelligible factor.

4
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2007 - a crucial step forward due to our co-operation with
UNIDO

The experience of the Austrian pilot projects is now used for the UNIDO
project "Promotion and implementation of Closing-the-Loops cooperation
and business models in the chemical industry". Consultants who supported
the Austrian pilot projects are now acting as international experts in Egypt,
Mexico and Russia. This extrernely successful UNIDO cooperation in particu-
lar led to a remarkable increase in applications of this model, developing it
from a theoretical concept into a well established and promising perspective
for both: producers and users of chemicals. UNIDO picked up the idea of
"Chemical Leasing" and put it on an international basis. With the help of
UNIDO's National Cleaner Production Programme we are now able to present
the very promising international results along with our Austrian pilot projects
in this book.

Cleaner Production and Chemical Leasing both are efficient policy instru-
ments for sustainable chemicals management. The combination of Cleaner
Production and Chemical Leasing has proven to be a win-win situation for the
economy and the environment and can be applied to business companies of
different sizes.

Chemical Leasing and REACH

This book also covers the connection between the new EU Chemicals Policy
(REACH) and Chemical Leasing. Within REACH, cooperation, networking and
communication based on documentation, evaluation and minimisation of
hazards is indispensable. The new business model can serve as a basis for this
intensified dialogue and cooperation.

Chemical Leasing - a "flagship initiative"

On the one hand it is a central aim of environment policy in the field of
chemicals, to provide the adequate legal framework to ensure the necessary
level of protection while at the same time providing instruments to strengthen
the competitiveness of eco-efficient and environmentally friendly products
and services. In accordance with this goal a couple of initiatives were launched
by Austria involving all relevant interest groups. A mix of financial, institu-
tional and technical instruments within the scope of introducing new tech-
nologies is being offered with a focus on communication and transfer of
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Chapter 1: Chemical leasing - An Introduction

know-how. This aims at iaster market penetration oi products and technolo-
gies and business models with an enhanced ecological proiile. The Chemical
Leasing-initiative represents the ilagship oi instruments in Austria's chemical
policy iramework. We also try to integrate this concept at EU-Ievel as well as
in international iora.

When Austria held the Presidency oi the European Union during the iirst
hali oi 2006, chemicals policy was on top oi the environmental agenda. Com-
pleting the council's work on the "common position" on REACH, leading the
EU's negotiations on SAICM (Strategic Approach to International Chemicals
Management) as well as on the Stockholm Convention on Persistent Organic
Pollutants together with hosting a range oi international workshops and con-
ierences were cornerstones oi our work. When SAICM was iinalised during
the International Conierence on Chemicals Management in early 2006 (ICCM,
Dubai, February 2006) the Austrian Federal Minister ior the Environment, and
the UNIDO Director General hosted an event committing themselves to
Chemical Leasing as their common political priority.

Austria will continue to promote the Chemical Leasing concept and try
to integrate its experience also into the iuture SAICM implementation proc-
esses as it ideally complies with the new paradigm oi environmental policy
and oi chemicals policy in particular. A paradigm that incorporates measures
addressing both - the properties oi chemicals applied, as well as the quality
oi practices used in their application. We understand that the term "strategic"
implies the establishment oi a iramework oi measures ensuring optimised
"eco-eiiiciency" thus minimising the release oi chemicals into the environ-
ment. "Use the right chemicals right" should be the overall goal of this new
approach.

One element within this possible "framework for eco-eiiiciency" should
therefore be a catalogue of measures stimulating the dissemination of Best
Practices as outlined in SAICM's "Global Plan of Action". Chemical Leasing
shall become a central element of that instrument and its implementing proc-
esses.

Due to the Austrian initiatives and in particular due to the ambitious ac-
tivities of UNIDO, service-oriented approaches represent a growing and prom-
ising tendency both within chemicals policy as well as within the chemicals
industry. These models are eco-efficient by nature and show a tremendous
potential in terms of achieving ecological as well as economic benefits.

It is far irom exaggerating when we state that due to these experiences
gained so far, Chemical Leasing is becoming a worldwide perspective of mak-
ing sustainable development happen. The catalogue of examples and evalua-
tions contained in this book shall pave the way to broad implementations of
Chemicals Leasing while minimizing the economic risks for companies.

6
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Chemical Leasing and Cleaner Production
Petra Schwager

Background

Globalisation, changing patterns of consumption and production and in-
creased environmental concerns are creating new challenges for companies
in developing countries and countries with economies in transition to stay
competitive in the global market. Integrated and multidisciplinary approaches
are required to face the dramatic rises in the intensive use of natural resourc-
es and over-reliance on the ability of the natural environment to absorb the
wastes generated by economic activity.

To address the challenges of the new global context and to enhance
economy wide productivity in a sustainable manner, the United Nations In-
dustrial Development Organisation (UNIDO) focuses its activities on three
thematic priorities; poverty reduction through productive activities, trade ca-
pacity building and environment and energy.

The organisation's worldwide Cleaner Production Programme is an im-
portant tool to bridge these three priorities and plays a fundamental role in
promoting sustainable industrial development and sound chemicals manage-
ment in developing countries and countries with economies in transition.

The Cleaner Production Programme

The Cleaner Production concept was adopted by the United Nations Confer-
ence on Environment and Development (UNCED) in Rio de Janeiro, Brazil in
1992 as an efficient means to achieve sustainable industrial development. It
is an integrated preventive environmental strategy to increase resource effi-
ciency and to reduce risks to humans and the environment. It aims at minimis-
ing the generation of pollution and waste at source, rather than addressing and
mitigating just the symptoms by only technically "dealing with" an existing
waste/pollution problem. Cleaner Production can be applied to production
processes, products and services.

In the early nineties of the last century UNIDO together with UNEP
(United Nations Environment Programme) launched a jO·lnt National Cleaner
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Chapter 2: Chemical Leasing and Cleaner Production

Production Centres Programme to contribute to sustainable productivity and
to the competitiveness of industries in developing countries and countries
with economies in transition.

Over the past decade UNIDO, being responsible for the implementation
and management of the Programme, established National Cleaner Production
Centres (NCPCs) and National Cleaner Production Programmes (NCPPs) in 38
countries. In addition, UNIDO started its first Regional Cleaner Production
Network in Latin America in 2005 with 14 countries participating.

The Cleaner Production Programme provides an active contribution to
the implementation of the United Nations Millennium Declaration and the
achievement of United Nations Millennium Development Goals 1 (eradicate
extreme poverty and hunger), 7 (ensure environmental sustainability) and 8
(develop a global partnership for development).

It is based on a multi-disciplinary and multi-stakeholder approach, aiming
at involving the different levels of industry, government, academia and the
financial sector. NCPCs and NCPPs build on existing structures. They are
established in national institutions that are close to industry and can support
the build-up of national capacity in Cleaner Production, e.g. universities, in-
dustrial chambers and associations, research centres.

Through their cooperation with the main national key stakeholders, the
NCPCs and NCPPs are setting up CP networks that promote the concept in
the respective countries and ensure its adjustment to the local conditions. To
foster the sustainable application of Cleaner Production, NCPCs and NCPPs
carry out five core sets of activities: in-plant assessments to demonstrate the
benefits of CP at company level; national capacity building to train national
CP experts, company staff, government and academia; development and
transfer of Environmentally Sound Technologies (ESTs);promotion of CP and
EST business cooperation and investment projects; dissemination of informa-
tion on CP, EST and related emerging topics; and CP policy advice to assist
governments in creating mechanisms and instruments to support CP. All
these activities are interrelated and aim at increasing the productivity and
competitiveness of the selected priority industrial sectors in the host coun-
tries.

Cleaner Production and Sustainable Industrial Resource
Management

A critical element of Cleaner Production is that it results in a "win-win" sce-
nario for industry and the environment as it implies striving for continuous
resource efficiency to create economic savings for the company. In this way
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it enhances the competitiveness of industry, promoting sustained social ad-
vancement in a way which is compatible with environmental protection,

Based on its experience in applying CP to industry at a global level,
UNIDO further developed UNEP's CP concept and in 2002 launched the
Holistic CP approach that emphasises the company and sectoral level and
takes into account the entire product cycle.

At company level, the activities should progressively go beyond process
improvement to take the entire product cycle into account, from raw material
production to product recycling and/or disposal and involving all functions
and departments of the company as well as suppliers and customers. This
holistic approach allows the companies to design, produce and promote in-
novative, environmentally and economically sound products, improving their
ability to successfully negotiate their position in the global markets.

At the sectoral level, national sector-specific CP strategies should be
developed. This would allow CP interventions at company level to be put into
a broader perspective and would point out possible synergies between com-
panies, suppliers and customers, allowing gains obtained at the sector and
national levels to be optimised. It would also enable adequate choices in
technology development and transfer in the country as well as the preparation
of coherent investment plans to be presented to potentially interested compa-
nies and financial institutions (Fig. 1).

UNIDO recently developed its new Sustainable Industrial Resource
Management (SIRM) strategy. Unlike the traditional approaches to environ-
mental management, the SIRM concept promotes the idea of achieving sus-
tainable industrial development through the implementation of circular mate-
rial and energy flows in the entire production chain and the reduction of the
amount of material and energy used by means of solutions for greater effi-
ciency. It focuses on the idea that total materials cycles can be optimised and
modelled on the self-sustaining cycles of nature. The SIRM concept abandons
the "cradle to grave" principle of linear product cycles and aims at effectively
closing the material and energy loops. The above-indicated objectives are
expected to be achieved through the following means:

o Separation of the material flows into two parts: technical flow (including
non-biodegradable materials) and nutrients flow (with organic and biode-
gradable materials) to facilitate internal recycling and reuse;

o Substitution of non-renewable energy sources by renewable ones.

In addition, the SIRM approach seeks to develop new models to encourage a
shift from selling products to supplying services, by this way modifying the
supplier/user relationship and resulting in a win-win situation for the economy
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Cleaner Production

.- Reduction of waste
through belter design

• Use of waste for new
products

• Conservation of raw material, energy,
water

• Reduction of emissions at source
• Evaluation of technology options
• Reduction of costs and risks

• Efficient environmental
management in design
and delivery

UNIDO's HOLISTIC CP APPROACH
Enhancing industrial competitiveness

and environmental compliance

is a
Preventive Integrated

Environmental
Strategy

Applied to the Entire
Production and Service Cycle

Figure 1

and the environment. Chemical Leasing is an example of this type of a new
service-oriented business model.

Chemical leasing - a service based business model to support
sound chemicals management

The concept of Chemical Leasing is based on the preventive idea of Clean-
er Production and represents an important aspect of UNIDO's SIRM ap-
proach. It is a shift from the traditional business concept that focuses on a
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constant increase in sales volume towards a more service and value-added
approach. Chemical Leasing business models provide concrete solutions to
the effective management of chemicals and to negative releases to the envi-
ronment.

In 2004, UNIDO's Cleaner Production Programme and the Austrian Fed-
eral Ministry of Agriculture, Forestry, Environment and Water Management
(BMLFUW), supported by the Austrian Federal Ministry for European and
International Affairs (BMEIA) launched the joint project "Promotion and im-
plementation of c1osing-the-loops cooperation and business models in the
chemical industry". The main aim of this global undertaking is to demonstrate
the applicability of Chemical Leasing business models in developing countries
and countries with economies in transition and to further develop and pro-
mote the concept of Chemical Leasing.

Core elements of the joint project are national capacity building and
Chemical Leasing demonstration projects in selected industries. These activi-
ties are being implemented in Egypt, Mexico and the Russian Federation in
close cooperation with the respective National Cleaner Production Centres.
The selected NCPCs have already established good cooperation with the
chemical industry and are well familiar with the problems associated with
sustainable industrial development in their countries. Besides offering logisti-
cal and administrative support, the Centres deliver important information on
the national chemical sector and identify local companies and other relevant
stakeholders. The role of the Centres in coordinating the implementation and
monitoring of Chemical Leasing business models at the national level is ex-
tremely important.

The results obtained in the three countries are very encouraging and are
outlined in Chapter 5 of this publication.'

At a global level, UNIDO seeks to further promote and develop the con-
cept of Chemical Leasing. For this purpose, an international multi-stake-
holder working group on Chemical Leasing that includes representatives
from government, industry, certification bodies, academia and the consultant
sector was launched. In close cooperation with this working group - which
meets on a regular basis - UNIDO developed the following definition of
Chemical Leasing.

1 The outlined projects reflect the results obtained until spring 2007.
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UNIDO Definition

Chemical Leasing

• Chemical Leasing is a service-oriented business model that shifts the focus
from increasing sales volume of chemicals towards a value-added ap-
proach. The producer mainly sells the functions performed by the chem-
ical and functional units2 are the main basis for payment.

• Within Chemical Leasing business models, the responsibility of the pro-
ducer and service provider is extended and may include the management
of the entire life cycle.

o Chemical Leasing is a win-win situation. It aims at increasing the efficient
use of chemicals while reducing the risks of chemicals and protecting hu-
man health. It improves the economic and environmental performance of
participating companies and enhances their access to new markets. Key
elements of successful Chemical Leasing business models are proper ben-
efit sharing, high quality standards and mutual trust between participating
companies.

Chemical Leasing builds on the concept of the Cleaner Production approach
as it is a preventive, environmental, service-oriented business model that aims
at improving overall efficiency, enhancing environmental performance and
increasing the competitive advantage of industry.
Based on experiences obtained in Egypt, Mexico and Russia and to enable a
systematic approach of the implementation of Chemical Leasing business
models at company level, UNIDO has developed a first toolkit. It covers the
main steps to be undertaken to ensure the smooth and efficient application
of Chemical Leasing in the industries of different countries. An overview of
the general content of UNIDO's Chemical leasing toolkit is included in
Chapter 8.

An important lesson learned from the implementation of the project
"Promotion and implementation of ciosing-the-Ioops cooperation and busi-
ness models in the chemical industry" is the need for quality assurance of
Chemical Leasing business models. The models must result in improved en-
vironmental performance of the participating companies, reduced risks of
chemicals and enhanced human health protection.

2 Functions performed by a chemical might include: number of pieces cleaned; amount
of area coated. etc.
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Chemical Leasing and Cleaner Production - efficient policy
instruments for sustainable chemicals management

Experience has shown that Chemical Leasing and Cleaner Production support
sustainable chemicals management, respond to the changes in chemical poli-
cies and help to achieve the objectives of the voluntary international accord
SAICM (Strategic Approach to International Chemicals Management). The key
elements of successful Chemical Leasing implementation involve process op-
timisation as a consequence of a more intensive cooperation between suppli-
ers and users of chemicals, enhanced environmentally sound technology de-
velopment and transfer, greening of the supply chain and capacity building,
and clearly result in sound chemicals management at plant level.

Promoting Chemical Leasing based on the preventive Cleaner Production
concept provides practical solutions for industry to become more efficient and
at the same time reduce unnecessary hazardous chemicals consumption and
protect human health and the environment. In this way, environmental and
economic policy matters as well as international cooperation objectives can
be addressed. In his article, T. Jakl excellently highlights Chemical Leasing and
regulatory approaches in Chemical Policy.

To conclude, combining Cleaner Production and Chemical Leasing has
proven to be a win-win approach for the economy and the environment. It
can be applied to industries of different sizes in developing countries and
countries with economies in transition and fosters sustainable industrial devel-
opment and the implementation of international chemical policies. Quality
assurance is an important element of successful projects and efficient tools
are required to ensure smooth implementation at plant level.

With the present publication we hope to contribute to the greening of
industry and inspire companies allover the world to engage in Cleaner Pro-
duction and Chemical Leasing business models.
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The Concept of Chemical Leasing
Reinhardloas

With the worldwide emergence of financial markets and competition becom-
ing more and more intense, companies around the globe are continuously
urged to become more efficient. This striving for increased efficiency and
reduced production costs has several implications. Extensive transportation
activities, low prices and high consumption rates, mass layoffs or critical
working conditions in various industry sectors can be considered problem-
atic effects, while on the other hand public welfare seems to increase con-
tinuously.

It is obvious that the striving for efficiency has been proved to be a strong
driving force for changes. Consequently, this driving force fuelled by globalisa-
tion should be as well used to improve the environmental situation and a
sustainable resource management. An ideal concept would lead efficiency
increase to link economic and environmental interests, without endangering
jobs. An ideal concept would also use efficiency increase to improve the
cooperation between industrialised and developing countries. Technology
transfer might be used as an element of efficiency increase, generating new
markets instead of reducing jobs.

How would a concept look like that fulfils all these requirements?
One answer to this question is: Chemical Leasing (ChL).

Basic principles of ChL

Traditionally, chemicals are sold to customers, who use them to fulfil certain
functions. Their suppliers have a clear economic interest in increasing the
amount of chemicals sold ("The more you sell, the more you earn"). Typi-
cally their earnings increase if they sell chemicals at higher prices or to larger
amounts. Higher prices, however, are difficult to be achieved due to interna-
tional competition. So a main focus is set on higher sales volumes. This is in
many cases related to problematic releases to the environment and to negative
consequence for the future availability of resources.

Chemical Leasing (ChL) inverts a supplier's commercial interest in higher
consumption of chemicals. In a ChL business model the chemical supplier is
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paid for the service provided by the chemicals and not for the amount of
chemicals delivered. The chemical supplier becomes a service provider, and
as ~L1chit is interested in keeping costs low while providing the service de-
manded to its customers. Reducing costs means reducing the consumption of
chemicals which in a ChI. business model has become an expense factor for
the chemical supplier. Using its know-how regarding the substance, the
chemical supplier will try to make the chemical application as efficient as
possible. But efficiency not only depends on the chemical but also on the
production process. An optimised production process, adjusted to the spe-
cific chemical, reduces on the one hand the amount of a chemical needed,
and on the other hand additional savings like reduced energy consumption
can be realised. This goes in line with the intention of the user of the chemi-
cal. Therefore both partners are motivated to find a common solution for
optimising the process.

The following picture summarises main objectives and the concept of
Chemical Leasing (Fig. 1).

The main players within the Chi models are typically the producer (sup-
plier) of the chemicals and the user of the chemicals. Their functions within
the business model will be described in detail in Chapter 4 and 5, where dif-
ferent pilot projects and related experiences will be introduced.

Objectives and approach of Chemical Leasing

!i&hat is it: Chemical Leasing is a service oriented business model

~y,..:e:..:rs,,-:_

; Objectives: I Environment Economy:
.dded v.lue M

~

Co,"
producers of
chemicals

Co,,"
u"'~

Emission reduction

•
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waste load
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~ water
___ poaution
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Chemical Leasing suggests new forms of payments for chemicals
thatdirectthe economicinterestsof all partnerstowardsprocess
optimisation and reduction of chemicals consumption.

Fig. 1. Overview on objectives and concept of Chemical Leasing
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Reinhardloa, .
The unit of payment is of high importance in Chemical Leasing. In con-

trast to traditional business models the basis of payment is not the amount of
the chemical used (e.g., in $ per ton) but functional units like "m' cleaned
surface".

The principle behind these units of payment leads to a "less is more"
situation - this means higher earnings for the supplier within Chemical Leasing
while less chemicals are provided. And it means higher earnings for the user
because its costs are reduced. In Chemical Leasing models the added value
is shared between the partners. Efficiency increase is the interest of both
partners; both partners have a commercial interest in reducing the consump-

. tion of chemicals as both partners increase their profits.

How to realise the added value: example

-~~ ';;;1 User needs deaning 012 milkon tubes[Ejj -~~ ';;;1

CE:i:l
Chemical producer

With Chemical leasing
Chemical producer

With dassical business

100 t solvents sold = 100.000 $ wm over

100 t production 80.000 $ var. costs

10.000 $ fix costs

Added value from process optimisation

Only 60 t solvents needed

Leasing rate 0,04 $ per tube

Leasing income 80.000 $ turn overResult: 10.000 $ net profit

60 t production 48.000 $ vaL costs

10.000 $ fix costs

22.000 $ net profitResult:

Added Value: 12.000 $ net profit

Fig. 2. Example chemical producer: Realisation of added value. In the classical business
model 100 t of solvent are needed for the cleaning process. Consequently the chemical
supplier sells 100 t of the solvent with an annual turn over of $ 100,000 and a resulting
net profit of $ 10,000 after subtracting variable and fix Costs (see How to realise added
value: example)

chemical producer with classical business

$ 100,000 $ 0.04 per tube
$ 80,000
$ 10,000
$ 12,000

chemical producer with Chemical Leasing
$ 80,000
$ 48,000
$ 10,000 $ 22,000
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~
.u...c:.=L

User needs deaning of 2 million rubes ~
.u...c:.=L

How to realise the added value: example

Chemical user
With dassical business

Chemical user
With Chemical leasing

Costs to buy 100 t solvents :: 100.000 $ Costs for leasing of 60 t solvents ::::80.000 $

Added Value: 20,000 $

Fig. 3. Example chemical user: Realisation of added value. On the other side, the chem-
ical user has to pay $ 20,000 less in comparison to the classical business model for the
same result (see How to reaUse added value: expample)

chemical user with classical business
$ 100,000
$ 20,000

chemical user with Chemical leasing
$ 80,000

The following simplified example might further explain the principle,
Various aspects such as administrative eiiorts, improved logistics, training ef-
fects, better handling, competition and capacity impacts, etc. are not consid-
ered at that stage,

A tube producing company needs solvents to clean their products before
delivery to customers, The classical model and the Chemical Leasing business
model are compared with regard to the cleaning of 2 million tubes, always
taking into consideration both, the supplier of solvents (chemical producer)
and the tube producer (user of chemicals),

Applying the Chemical Leasing model, the supplier together with the user
increase eiiiciency by optimising the cleaning process and by using a chemi-
cal which is optimally adjusted to the specific process and cleaning tasks,
Therefore, only 60 t of solvents are necessary for the same cleaning volume,
The partners agree on $ per cleaned tube as payment unit. (Remark: In prac-
tical case studies the potential reduction by process and chemical optimisa-
tion is often higher than the 40% that are applied in this modeL)

Based on an agreed leasing rate of $ 0,04 per tube a turn over of $ 80,000
(leasing income) results for the chemical producer, For the production of 60 t
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of solvents variable costs of $ 48,000 occur. After subtracting the variable and
fix costs ($ 10,000) from the turn over a net profit of $ 22,000 is achieved.
This means an added value of $ 12,000 for the chemical producer by applying
the Chemical Leasing model in comparison with the classical business model
(Fig. 2).

This example basically demonstrates the principle of Chemical Leasing. In
practice different models with different partners and characteristics exist and
several further impacts have to be considered. But the principle of economic
advantages for all parties involved combined with environmental benefits due
to reduced consumption of chemicals or other resources (resu[ting in reduced
emissions to the environment) is valid for all types of Chemical Leasing.

Advantages of ChL

Cost savings achieved by means of reduced chemical consumption are ulti-
mately shared among the chemical supplier and its customer. On the one
hand the chemical supplier has less production costs and on the other hand
its customer has to pay a lower price to obtain the benefit desired than if it
bought the chemicals and applied them traditionally. Applying this business
model is thus of economic advantage for both partners. Chemical Leasing is
additiona[ly iJ,dvantageous for chemical suppliers since they will be able to
strengthen customer relationships. For customers on the other hand it is ad-
vantageous to concentrate on their core business and to cede responsibility
for the management of chemicals. Both partners clearly benefit by a more
innovative and positive public image.

In addition to the economic advantages ChL also has obvious environ-
mental advantages. Process optimisation not only leads to a reduced chemical
consumption but very often also to a reduction in the consumption of other
resources like energy or water. As a result the waste load as we[1 as air and
water pollution will decrease, reducing the total environmental impact of the
production process.

In the case studies in Chapters 4 and 5 possible economic as well as
environmental benefits are described in more detail.

Actors of ChL and international approach

The key player in any ChL business model is the supplier of chemicals. And
it is essential that the supplier has know-how about the chemicals and their
efficient application. In many cases the supplier will also be the producer, but
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also a trading company with sufficient know-how can be a proper supplier.
The primary partner of the chemical supplier is its customer, who benefits
from the chemical being used in its production process. Optionally addi-
tional partners can be involved in the ChL business model. The manufacturer
of the equipment in which the chemical is used can also contribute valuable
knowledge on how to optimise the chemical application and help increasing
efficiency and further reducing the chemical consumption. In some cases the
equipment producer might even play the most important role in the Chemical
Leasing business model (see Chapter 4.2).

Specialised recycling companies might also be involved in the business
model as further partners if they can help to improve the efficiency of use.

Besides these actors from industry, a series of stakeholders can playa role
in ChL. To establish the business model it is useful to involve a party who can
act as a mediator between the different partners and raise confidence among
them. This task can be addressed by private consultants, but in particular in-
stitutions specialised in providing advice to industry, such as the UNIDO
Cleaner Production Centres, can fulfil such a role (for further details see Chap-
ter 2). To strengthen confidence in the ChL business model as such, it is im-
portant to involve an organisation which can provide independent quality
assurance and thus guarantee that the main principles of ChL (economic and
environmental benefits) are kept (for further details see also Chapter 2). Ulti-
mately, a business model enjoying general confidence like ChL can be used
by national governments as a political tool to improve risk management prac-
tices and extend the chemical producers' responsibility on a voluntary basis
(for further details see Chapter 13).

Definition of ChL

For the dissemination and the establishment of the ChL business model in
different industries and different countries a clear definition of ChL is essential.
As the United Nations Industrial Development Organisation (UNIDO) plays a
leading role in the development and implementation of ChL around the world,
it was UNIDO that defined - together with an international working group -
the term of Chemical Leasing (see Chapter 2).

The definition starts by pointing out the service-oriented character of the
ChL business model. This is linked to the innovative shift in payment basis
from product based payments to payments based on functional units. The
extended producer responsibility referred to in the definition results from the
ownership of the chemical not being transferred from the supplier to its cus-
tomer. Remaining the owner of the chemical, the supplier is responsible for
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the application as well as for the disposal or recycling of the chemical. In-
creasing the efficient use of chemicals while reducing the risks, as stated in
the definition, are the targets of any process optimisation under ChL. To opti-
mise a production process involving the application of a chemical, the chem-
ical and the equipment used have to perfectly fit together. For this purpose
the chemicals applied can be replaced by chemicals more adapted to the
equipment and process in question. Such customised chemicals are devel-
oped best combining the know-how of the chemical producer and the manu-
facturer of the equipment. The definition concludes by naming the precondi-
tions for the successful implementation of ChL business models.

ChL going global

At the 2002 Johannesburg World Summit on Sustainable Development the
international community agreed on the goal of ensuring that, by the year
2020, chemicals will be produced and used in ways that minimise significant
adverse impacts on human health and the environment.

As a consequence the United Nations Environmental Programme (UNEP)
decided to instigate the development of a Strategic Approach to International
Chemicals Management (SAICM) in 2003. For this purpose a multi-stake-
holder and multi-sectoral Preparatory Committee should analyse the chemi-
cals management practices around the world, identify the deficits and deter-
mine the prerequisites for international action on chemical hazards. In 2006,
at the International Conference on Chemicals Management (ICCM) in Dubai,
the participating countries finally resolved upon SAICM by signing the Dubai
Declaration on International Chemicals Management. The signing countries
thereby committed themselves to promote the sound management of chemi-
cals and hazardous wastes at all levels. An effective means of translating this
idea into public policy is the implementation of ChL. The concept of ChL is
particularly in line with SAICM, because both aim at a sound management of
chemicals throughout their life-cycle, and a responsible way of use that leads
to the minimisation of adverse effects on human health and the environment.
SAICM wants to encourage support of developing countries in strengthening
their capacity for the sound management of chemicals. If applied in a transna-
tional context, ChL can contribute precisely to this objective and to technol-
ogy transfer from industrialised to developing countries in general. This con-
clusion was also drawn at the UNIDO-Austria side event at the ICCM in
Dubai where the concept of Chemical Leasing was introduced to the interna-
tional community. More than 100 representatives from governmental institu-
tions, industries, IGOs and NGOs participated in this side event.
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Different Chl models

Depending on the general conditions - like number of involved partners, of-
fered service - three main models of Chemical Leasing can be distinguished
(see Fig. 4).

Model A is a very simple model which includes only two partners
(chemical producer and chemical user). This model is often mixed up with the
commonly established "recycling system". Although at first glance the princi-
ple is the same - the producer of the chemical collects the used chemical and
delivers a "new" one - there is one major difference within the "recycling
system": The user pays for the amount of chemical whereas according to the
Chemical Leasing model the user pays for the function of the chemical (e.g.,
mJ cleaned water instead of activated carbon).

Different approaches for Chemical Leasing

• The user pays for the
benefit of the chemical

• Both partners optirnise
chemicals use in the
processes of the user

• Supplier of chemicals and
equipment producer
cooperate to improve
efficiency of their products

• The user pays for the
complete solution and
further optimises it
together Vviththe tow other
partners

• A joint venture bunches
alllnterests of partners
and generates synergies

Fig. 4. Models of Chemical leasing.
Models of Chemical Leasing Other partners
Both partners optirnise the use of chemicals in the user's processes

... co-operate to improve the efficiency of their products

... together with the two other partners
A joint venture combines all interests ...
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Model B is more complex and besides user and producer of the chemical
also the equipment supplier with its specific process know-how is involved in
the process. In this model the chemical producer together with the equipment
supplier offer a solution that has been improved with regard to efficiency of
chemicals and energy use. The user pays for the benefit of the complete solu-
tion and further improves efficiency of the offered solution related to its proc-
ess.

The most complex model is Model C which involves several partners that
all follow the principles of Chemical Leasing and combine their interests in a
joint venture.

Problems to overcome by ChL

Even though ChL is designed to offer advantages to the involved parties, until
now ChL is no self-running process. An initiator and some "catalysts" are
necessary to start the "reaction". Possible initiators are international organisa-
tions like UNIDO with a worldwide network of National Cleaner Production
Centers but also companies which already successfully apply ChL might be a
driving force for this business model.

Chemical leasing concepts are no "self running II processes!
An initiator and some "catalysts U are necessary to start the reaction II

efforts
costs

UNIDO -
Intemational

b-'··-··· support

~~ ..-..
v~~ Centers'.Profitsof •••••• ~

chemical ~ Entre~reneurs

I . from Industryeasing

Status
quo

CL
installed

Problems to be solved:

7 Find right partners

7 Confidence between partners

-7 Quality assurance

7 Fair contracts that meet expectations

Multi stakeholderopen
working group has been
installed to exchange
experiences

Fig. 5. Main barriers for the implementation of Chemical Leasing
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As shown in Fig. 5, the main problems which have to be overcome for
the implementation of ChL are the following:

• Find right partners;
• Confidence between partners;
• Quality assurance;
• Fair contracts that meet expectations.

Potentials for expansion of ChL and Outlook

Since chemical products provide a broad variety of services such as "clean-
ing", "coating", "colouring" and "greasing" the ChL model is applicable in a
multitude of industry sectors. In addition ChL is applicable to large companies
just as to small and medium enterprises. Based on the experiences obtained
to date, ChL business models have the greatest success when applied to proc-
esses that are not yet optimised with regard to chemicals consumption.

The concept of Chemical Leasing can also be extended to other fields.
An example can be seen in the improvement of energy use by an intensified
co-operation of supplier and user. Again the result will be a win-win situation
for both, environment and economic profits of supplier and user.

All parties involved in the implementation of the concept are aware that
several difficulties exist related to first pilot projects. But the number of suc-
cess stories increases continuously and it is expected that Chemical Leasing
will be seen as one of the major answers to the challenges of globalisation,
sustainable development and economic improvements.
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Chemical leasing in Austria - Case Studies

4.1 Enhancing the Acceptance of Chemical Leasing
Christian Plas

The problem explained

The concept of Chemical Leasing comprises different business models that all
have the goal of abandoning classical customer-supplier relations for inte-
grated approaches where different levels of responsibility are transferred from
the consumer business to the chemical supplier.

It is an essential feature of Chemical Leasing that the quantity of a spe-
cific substance no longer defines the basis for business, which is instead
represented by the function a certain substance can produce (e.g. as cleaning,
dissolving, or reactive agent). A further feature is that the ownership of chem-
icals is no longer passed on, but that substances remain in the possession of
the supplier (i.e., no transfer of ownership).

By this means, none of the parties involved has an interest in the quan-
tity used of a given chemical. On an environmental-political level, a better
conservation and thus resulting in increased safety is to be expected.

The business models for Chemical Leasing can offer the user several ad-
vantages:

o Cost advantages,
o Avoidance of inefficient capacities,
o Optimised chemical usage,
o Increased safety, and
o Accessibility to "chemical know-how".

Nevertheless, a number of reservations exist:

o Dependency caused by a too narrow customer-supplier relationship,
o Reduced flexibility,
o Know-how leakage to competitors,
o Uncertainty with compliance to technical specifications, and
o Technical and logistical problems with delivery and removal.
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Despite these impeding factors, business companies interested in Chem-
ical Leasing are asked to recognise potential usage, work out its specific ad-
vantages, and develop a viable business model with partners.

Business companies generally fear the potential loss of influence and pos-
sible procedural impasses that they associate with changes in the organisa-
tional structure or production processes. Arguments for such a change should
thus be fairly concrete and preferably quantifiable to facilitate their realisa-
tion.

In practice, it proves to be difficult to abandon well-functioning produc-
tion methods and operations and consider improvements. This report at-
tempts to expand the strategies for changes in order to facilitate their imple-
mentation, and hopefully increase their appeal as well.

Developing a method

Chemical Leasing can begin with traditional check-lists and questionnaires to
find a theoretical basis. This aims at awakening a willingness for change by
way of creatively describing the desired solution.

Only in the next step technical and organisational aspects should be
considered. They should be described as independently as possible leaving
aside the future concept, in order to avoid preconceptions that could threaten
the changes altogether. In this way, acceptable and realisable Chemical Leas-
ing projects will be sought for the respective business (Fig. 1).
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The illustration schematically describes the suggested strategy:

1. The current state is first described and evaluated (with regard to advan-
tages and disadvantages for the respective business, for its employees, the
environment and other stakeholders that might be involved).

2. The evaluation of Step 1 serves as a basis for the question "How could
operations be improved?" Step 2, "Description of the Solution" re-counts
the development of a desired future state for the repective business. In
each process, all persons directly involved find aspects needing improve-
ment. Ideal solutions, free of feasibility constraints, will be described
showing how optimised operations could run eliminating the current
weak points.

3. Only in the last step feasibility will be checked, with a clear solution in
mind. General conditions will be determined and evaluated whether they
are available or need to be created. This partial step will be called "Find-
ing possible solutions", the result of which is a list of tasks needed for
determing the feasibility of a new business model for Chemical Leasing.

In the following, the partial steps will be explored by way of an example:

Description and evaluation of the current state

In case Chemical Leasing should only partially be applied, operations and
facilities involved should first be exactly defined. These will then be described,
as well as their associated functions and tasks.

Considering outputs and inputs, the conceivable application of Chemical
Leasing will be identified for the relevant areas of operation.

Emissions (waste in solid, gas, and water form) with appreciable quantities
of reclaimable or reusable chemicals, and uses of chemicals with a perform-
ance efficiency above 80% are predestined for Chemical Leasing employ-
ment.

The current state of the case study illustrated (Table 2) shows that tech-
nologies for reclamation (condensation, distillation, metal reclamation) or re-
cycling (electrolyte production) are for the most part available for process
emissions. Furthermore, chemicals with poor efficiency are currently used in
the area of electroplating.

The use of perchloroethylene as a cleaning agent, the use of chemicals
containing Ni, Cu and Sn for surface treatments, and the use of activated
charcoal for waste water purification are preferred areas for Chemical Leasing
implementation.
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Table 3. Assignment of individual evaluations and priority numbers to the potentials

Single evaluation Total potential Colour scale

1-50 0-29 light yellow little potential

50-70 30-60 orange average potential

70-100 60-90 red big potential

Proceeding in line with the "Manual for Chemical Users", an evaluation
table of potential optimisation is developed, outlining a process to be further
defined. In addition to the criteria "costs", "risk", "procedure", the table in-
cludes "environmental relevance". Before evaluation, the table's categories
("marginal" to "very high") should be adapted by operational units to fit their
specific requirements (Table 1).

The weighting helps to determine at which percentage a criteria should
be calculated in the total evaluation. The sum of all weighted evaluations re-
sults in a priority number which expresses how worthwhile an alternative
business model would be (Table 2).

In the case study, the criteria "costs" are calculated into the total evalua-
tion with a factor of SO%.

Job safety is also of significance, considering criteria like "Chemicals haz-
ardous for people" and "How often must it be handled?". The remaining cri-
teria are equally weighted. Results show one usage with an average potential,
and two usages with little potential for improvement with Chemical Leasing
(Table 3).

The result of this evaluation is a list of conceivable applications of Chem-
ical Leasing, evaluated according to the potential improvement for the user.
The evaluation allows identification of the chemical usages in which Chemical
Leasing would result in the highest benefit.

Work will be continued with the three case usages showing the highest
potential.

By this step, the applied evaluation process (value benefit analysis) is used
to help the business establish clarity and objectivity in assessing the situation.
Colour coding helps to better understand the potential improvement. "Traffic
light illustrations" distinctly show the complexity of issues.

Finding possible solutions and decriptions of solutions

At the beginning of the creative processes for finding possible solutions, it is
important to be aware about how creative thinking happens. Simple exercises
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tailored to group size and situation (e.g., 9-Point Exercise, as described in the
book "Ganz im Gegenteil", Varga von Kibed2), can initiate the willingness to
change and allow positive creative thinking.

In a group exercise, the current situation of relevant usages will be exam-
ined from different perspectives. Each group is assigned a specific role and
works out solutions from this perspective (suggestions for improvement).

Examples of roles and questions could be:

• How would a family of four solve this problem?
• How would a safety engineer handle it?
• Which possible solutions would occur to Albert Einstein?

Viewing the questions from a distance and from a completely new perspec-
tive, solutions will be found that never would occur if conventional thinking
is applied. For this reason, operational feasibility is ignored in this step. Yet,
depending on the specific role, comprehensive solutions will be sought (even
outside the boundaries of the actual operation). (Everything is possible; it is
just a question of general conditions.) At the end of the group exercise three
different solutions for the three case studies are read to be presented to the
plenary session.

In a general discussion, it will first be attempted to define ideas exactly
("bring them down to earth").

For each solution, the question will be asked: "What is needed for realisa-
tion?". By this means, the necessary "hard" and "soft" pre-conditions will be
determined (e.g. new partners, specialists, choice of business management,
different company culture, ... ) In a further step, these pre-conditions defined
are further described by a timeframe: "When will it be possible?" During
discussion, tasks necessary to clarify pre-conditions will be continually noted.
Wherever there are potential improvements described, which cannot be op-
timised in-house, links to new business models like Chemical Leasing are
established.

Conclusions

It is often difficult to understand from an outside perspective why optimisation
solutions are not implemented. Is is specifically such changes that demand a
re-thinking in business operation, for example no longer possessing the chem-
icals employed, which are sometimes met with great scepticism.

As with many other operational problems. the answer to allowing further
development does not lie in improving technical productivity or enhancing am-
ortisation of investments, but rather in stimulating different ways of thinking.
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The lack of clarity of new processes, new dependencies, endangered
process safety, less control options, and increased liabilities act as stumbling
blocks that inhibit fundamental reform.

In order to set the ball of the reform process rolling several methods de-
scribed here can be applied:

o Improved and more transparent representation of the potential change.
o Search for optimised production circumstances, without being too con-

fined by existing general conditions, and
o Working out solutions including changed pre-conditions.

The use of creative thinking methodology is strongly recommended when
dealing with new terms of production. They enable a more comprehensive
and better defined result than conventional methods would in the same
time.

That means: Dare to do it! Chances will be good that the increased use
of Chemical Leasing in industry and trade will make a big step towards im-
proved resource management, job safety, and protection of both neighbour-
hood and environment - and be economical at the same time.
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4.2 A Best Practice Example of Chemical Leasing in Metal
Cleaning in the Automotive Industry

Report by an Austrian company

Horst Erbel

The purpose of Chemical Leasing

Chemical Leasing, in its broadest sense, reaches far beyond the use of chem-
icals: According to this concept, the operating process, as a whole, is being
leased. Thus, in addition to chemicals, the technical facilities, all services
necessary for smooth functioning and, if applicable, also human resources are
provided. This helps to dramatically improve the reliability of the complete
production process.

In our case, Chemical Leasing is covering the following aspects of the
production process:

• Chemicals,
o Processi ng,
• Technical facilities,
• Services (for facilities and chemicals).

As a consequence, there is a common intention of all parties involved in this
model to reduce the consumption of chemicals and energy. In addition they
all are also interested in a high reliability of the facilities and in minimising
services to be provided - for the benefit of all partners involved and the en-
vironment as well.

Chemical Leasing and PERO AG

The idea of Chemical Leasing was developed by the Austrian Federal Ministry
of Agriculture, Forestry, Environment and Water Management (BMLFUW).
PERO AG was fascinated by this idea and decided to support its realisation.

PERO is a manufacturer of high quality metal cleaning machines and has
always followed the goal of reducing the amount of chemicals consumed by
their machines. For example, 50 years ago the introduction of electric refrig-
eration reduced the amount of chemicals consumed by the cleaning machines
by more then 50%; 25 years ago, PERO AG developed the first encapsulated
machines; 15 years ago, the limiting values provided by German Immission
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Protection Act were based on PERO machines which were state-of-the-art;
seven years ago, they developed the first machines functioning without the
error-prone electric refrigeration.

In order to realise the idea of the Austrian Federal Ministry, PERO AG had
to find a suitable partner with adequate know-how about chemicals. They
selected SAFECHEM Europe GmbH, Dusseldorf, a subsidiary of The Dow
Chemical Company. The main decisive factor for their collaboration was that
SAFECHEM was able to provide the chemical know-how as well as logistics
required.

The contact details of SAFECHEM Europe GmbH are the following:
SAFECHEM Europe Gmbh, Georg-Glock-StraE,e 3, 40474 Dusseldorf, Ger-
many.

Contact person for Chemical Leasing: Mr. Steffen Sacker
Webpage: wwwsafechem-europe.com

Foundation of PERO Innovative Services GmbH

For the realisation of this project, an appropriate company was founded:
PERO Innovative Services GmbH, BundesstraE,e 47,8160 Weiz, Austria.

Webpage: wwwpero-innovative.at
It was agreed on the following task sharing:

PERO
o provides machines that are best qualified for the model,
o provides rooms and materials logistics,
o provides the necessary human resources.

SAFECHEM
o provides the solvent for the cleaning process,
o monitors the quality of solvents,
o provides the waste management of the used chemicals (waste oils etc.),
o provides stabilisers.

Remark: Providing .rooms, staff and logistic support is actually not part of
Chemical Leasing..~ut by offering these additional services, PERO Innovative
Service has facilitated to implement this business model for the first time
world-wide.

The company Automobiltechnik Blau, a branch of MAGNA STEYR Fuel
Systems Ges.m.b.H. in 8160 Weiz/Preding, Austria (wwwblau.co.at; www
magnasteyr.com) was identified as first client for the new business model.

Automobiltechnik Blau's core competence is the forming of metal parts.
Main products are filling systems like caps of fuel tanks and oil tanks. Their
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clients are car manufacturers allover the world. Automobiltechnik Blau has
been happy to find a competent service provider who is capable to perfectly
clean these parts.

It is essential for achieving best results economically and ecologically that
the lessor has freedom of choice how to solve the task best. This leads to a
win-win situation for both economy and ecology.

The lessor has the best knowledge about possible techniques. Its high
competence comprises know-how in the fields of process technologies, facil-
ity construction, properties of chemicals and handling of chemicals.

Within the lessor's company, partly contrary economical targets are com-
bined:

• cost efficient machine,
• low consumption of energy,
• low usage of chemicals.

Thus, it is perfectly qualified to find the best possible solution for the task and
to guarantee its implementation in practice.

Practical experience

A long-term Chemical Leasing contract was signed by PERO Innovative Serv-
ices (as provider of Chemical Leasing services) and Automobiltechnik Blau (as
client). The client pays per number of cleaned parts. A precise quality speci-
fication is defined for each individual part.

It is the model's main advantage that the user Automobiltechnik Blau
(MAGNA STEYR Fuel Systems GmbH) can carryon focussing on its core
competencies. The company needs no (additional) expert who understands
the functioning of the technical equipment, the chemistry and the physics of
the cleaning process and who keeps himself or herself up-to-date, even re-
garding environmental legislation.

A misinvestment (in inappropriate cleaning equipment) is prevented. The
company avoids the expenditure of capital while it has high security of calcu-
lated costs. Any surprises regarding costs, like unexpecte~ high consumption
of chemicals, unexpected service requirements, etc., ca,;;be ruled out.

Of course it is a pre-condition for the user to find a reliable and compe-
tent partner who does not "throw in the towel" if problems arise. This has
been guaranteed by the foundation of PERO Innovative Services.

After the foundation of PERO Innovative Services, which was accom-
plished in a surprisingly uncomplicated manner, the personnel required was
selected and hired. The search for premises was managed quickly with the
help of PERO Innovative's future client Automobiltechnik Blau.
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Being both service provider and manufacturer of the equipment, PERO
was not exposed to the usual cost pressure often resulting in purchasing
cheaper machines while neglecting any higher cost-in-use. Of course a high-
performance PERO cleaning machine was bought to run the core process.

PERO Innovative Services has developed the equipment and the periph-
eral devices in such a way that they optimally adapt to the desired cleaning
process and minimise the costs during the complete life cycle of the equip-
ment (according to LCC - Life Cycle Costing, formerly accurately related to as
TCO - Total Costs of Ownership, since traditional accounting systems in most
cases regard a period which is too short, as the costs as well as the benefits
of the system incur over a long time utilisation of the equipment).

As provider of Chemical Leasing services PERO Innovative Services was
able to include in the project all peripheral devices necessary for the supply,
reconditioning, recovery and maintenance of the chemicals. The equipment
was engineered based on the principle of cost reduction with regard to chem-
icals consumption, energy consumption, supply of spare parts and service. The
solvent-and the stabilisers used were adapted to the specific cleaning needs of
Automobiltechnik Blau.

Since both, the equipment manufacturer PERO and the chemicals sup-
plier SAFECHEM, are involved in production operations, the life expectancy
of the equipment, as well as the maintenance of the solvent, can be opti-
mised.

Altogether process costs are reduced for the benefit of the user and all
other parties involved.

Intentions of the chemicals supplier have changed. It is no longer inter-
ested in achieving a large turnover of chemicals through increased sales. It is
rather interested in maintaining the chemicals in use as long as possible. Re-
cycling of chemicals instead of expensive disposal also helps the chemicals
producer to save costs.

The economic success of the chemicals supplier is increasingly generated
by the services provided by its chemicals. Responsible chemicals manage-
ment leads to reduced sales of chemicals and subsequently to reduced reve-
nues of the chemicals supplier. Yet a reduction of the amount of chemicals
used moves the chemical product as such out of focus while the service pro-
vided, in connection with the chemical, becomes increasingly important. This
includes the environmentally safe supply of chemicals, internal recycling, in-
crease of lifetime by means of stabilisers, analyses of used product and recov-
ery of resources.
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Experiencesin the pilot project

The pilot project has now been running for two years. In the beginning mu-
tual trust between the service provider and the service receiver was of utmost
importance. Especially the service provider, who supplies the equipment, has
to make large investments in order to gain the confidence of his future cus-
tomer. On the other hand, the service provider has to trust its client to con-
tinue to be successful also in future. But also the service receiver needs con-
fidence in its future service provider, since it will not be able to satisfy its own
customers without a perfect service provided. Proper contracts are the solid
base for a future partnership. It takes reliable persons and machines, however,
to accomplish a successful cooperation.

As mentioned above PERO Innovative Services rather focussed its atten-
tion in the reduction of running costs than in keeping machine investments
low, in order to gain experience.

From an economic point of view, a machine, like the one which is cur-
rently used, would never be sold on a free market, where a client compares
prices of cleaning equipments of different manufacturers. Very important and
high-performing - and therefore expensive - components have been incorpo-
rated for reasons of reduced emission and energy consumption. By these
means environmental standards are exceeded, a fact which is not rewarded
in free market competition.

Within this project of the BMLFUW two other PERO customers with
similar applications agreed to disclose their operating costs. PERO Innovative
Services wants to take this opportunity to thank them for their support.

Significant cost reduction could be achieved:

1. Energy: reduced by 50.1%;
2. Spare parts and services: reduced by 66.4%;
3. Solvents: reduced by 71.7%;
4. Stabilisers: reduced by 76.9% and 55%, respectively.

In total the following services were provided from May 2005 to March 2007
(23 months):

Operating hours
Charges cleaned
Tonnage cleaned
Solvent for recycling
Net solvent consumption
Total stabiliser consumption
Energy consumption

5,890 hours
39,740 charges
approx. 1,495 tonnes of parts
626 kg
approx. 300 kg
22.5 L
245,226 kWh
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However, in the first year these savings were not sufficient to amortise
completely the costs of the foundation of the company and the depreciation
of the machine.

Nevertheless, credit can be taken for the successful savings in energy,
solvent and stabiliser from an ecological point of view, which adds to the
general acceptance of this high performing technology. This had been the
original target of the BMLFUW.

For the second year, further cost savings and a moderate price increase
accepted by Automobiltechnik Blau, will ensure the company a modest
profit which will be reinvested into further marketing of this new and sustain-
able concept.

Due to the ongoing growth of Automobiltechnik Blau and the competitive
model a further investment into the Chemical Leasing model is expected for
the next future.

Please note: We should not underestimate the fact that the personnel of
PERO Innovative Services is one of the key success factors: They exclusively
control the cleaning process and the quality. Their only task is to run and
maintain the machine. Their experience and skills in stabilising ensure the
successful operation of the process as a whole.

All of the staff were trained accordingly. Daily work has further added to
their expertise in cleaning. They are able to run the machine proficiently and
to immediately notice any malfunction. Such expertise is needed to success-
fully deliver high quality services which can be charged to the customer.
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Conclusions

The Chemical Leasing model has proven its ability to run in real operation for
a sufficient period of time. Therefore PERO decided to offer this new concept
also to a broader range of customers. PERO Innovative Services would be
happy to work out such a concept in cooperation with other operators of
cleaning machines. This would not only be a win-win situation for all parties
involved regarding cost accounting but also for our environment.
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Fig. 1. PERO Cleaning Machine (from left) Thomas lakl and Horst Erbel

Fig. 2. PERO Cleaning Machine
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Questionnaire

A Best Practice Example of Chemical leasing in Metal Cleaning in
the Automotive Industry

Report by an Austrian company

PERO AG

CD (1) (j) @)
LOW HIGH

1 What were the key benefits expected leading to your participa-

tion in the project?
Influence on the application of the procedural plant which
increases live expectancy; pressure on the market.

2 Were these goals achieved? YES _L NO

- --- - ------ - - -- - - -------- - - ---- - - --- - - ----- ------~------- -----_?_-
If not, why:

3 Was the implementation of the new business model Challengin~ t
CD J_~_t~J_O- ~n_~e~e!~~_________________________________________

3
?l~ifficu'ties during/with the implementation?

a Convincing the user and winning people's confidence.

4 Is the new business model competitive CD (1) @ @)

5 Are you successful with the new business model? CD (1) (j) 0
6 Could you use the experiences also for other products/offers? CD (1) @ @)

7 How many customers have accepted the new busir1ess model
1

till now?

8 Are these small (to 50 employees), medium-sized (51 to 250
medium-sized

employees) or big enterprises (more as 250 employees)?

9 Is the application of chemicals a core competence of these en- YES NO
terprises? a x

10 Were other companies involved in the implementation of this

model (providers of equipment, disposal/recycling companies,
YE5 NO
a a

~~c)~ __ ~
---- - - ------ - --- --~- -------- ------------- ------- - - - - -- -------------

If yes, please specify:
SAFECHEM

11 Characteristics of involved chemicals:

Value 0 (1) (j) @)

Recyclability CD (1) (j) 0
Hazardousness CD (1) @ @)

12 Consequences oi the model:

I Product innovation CD (1) (j)1 0
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Earnings CD q, €I ®
Cost CD 8 ® ®
Sales volume: € 246.716,OO/year CD q, ® ®
Customer relationship CD q, ® 0
Competition CD q, ® 0
New customers:

CD 11) ® ®Name "Chemical leasing" is deceptive and not suitable
Mass of raw material/new product (also in %)

0 q, ® ®
% to which basis?

13 Is the model also suitable for very small enterprises (5 to 20 YES NO
employees) or small product quantities? 0 X- - - -- - -- ---- - - - ---- ------ - --- - -- -------------- .............. '- .........
Reasons:

Implementation needs to work with full capacity to charge off!

14 Motives for the introduction of the new business model?

Influence on the application of the procedural plant which increases live expectancy; pressure on
the market. The user does not need expert knowledge anymore and can concentrate on its core
competence_

15 What are the main advantages/disadvantages of this model as compared to the traditional sales con-
cept?
Influence on the application of the procedural plant which increases live expectancy; pressure at
the market_ No initial investment at user's side and a most reliable process without requiring an
expert. The supplier satisfies all legal formalities with the authorities referring to the Jaws and en-
vironmental regulations.

16 which charging base (unit of payment) do you use? payment per cleaned part

17 Has this charging base any disadvantage from your point of
YES NO

view? 0 X
- - - -- -- - --- ------ ----- - - --- ------ -------------- -------------- --------_. ...
If yes, please specify:

18 What quantity of a new product could be saved?
kg, I, %, elc.

120 kg/year

19 What quantity of hazardous wastes could be reduced?
no hazardous wastes

kg, I, %, etc.
20 What was the decrease of emissions to the environment?

kg, I, %, etc. 97%

21 Would you implement the new business model once again? YES NO
X 0

22 Will you use the business model also for other products? YES NO
Unknown! 0 0

23 Wil[ this model foster the implementation of REACH? YES NO
X 0.. -- - ---- --- - ------ - ------ - ------- ------------- -------------- -----------_.

Reasons:
REACHbecomes redundant with this business model.

24 What you would change, complete or develop at this model?
We suggest to change the name "Chemical leasing", e.g_ to: "process rental".
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4.3 Chemical Leasing in the Field of Paint Stripping
Walter Beyer

Case study information:

1. Involved partners and country information

o Company name Mepla-Alfit
o Field of activity Production of hinge, drawer and slide systems
o Role in the project Service recipient
o Location Austria, 6840 G6tzis, Sennemahd 10
o Contact person Stefan Schmid
o Website www.alfit.com
o Information about the industrial sector and conditions in the country

The company needs special hooks for the process of painting the different
parts. An organic solvent mixture is used for internal de-lacquering.

During the last years Tiefenbacher GmbH has improved its facilities and
finally implemented a de-lacquering plant including aspiration and bath re-
conditioning. In spite of the reconditioning the de-lacquering baths have to be
exchanged on a regular basis. The de-lacquering baths and the separated paint
residues (filter cakes with high residual solvent content) have to be disposed
as hazardous wastes.

A part of the solvents transported into the water by the necessary -final
cleaning of the hooks, the waste water is fed into the internal water cleaning
system. Outsourcing the de-lacquering process is not feasible as the daily
number of hooks for de-lacquering is up to 8,000 pieces. When outsourcing
a multiple amount of hooks would be necessary and the transport effort
would increase considerably as well.

o Company name Tiefenbacher GmbH
o Field of activity de-lacquering
o Role in the project Service provider
o Location Austria, 4482 Ennsdorf, Industrieparkstra5e 3
o Contact person Alfred Tiefenbacher
o Website www.tibagmbh.at
o Information about the industrial sector and conditions in the country

Tiefenbacher GmbH is a chemical-technical company that delacquers metal,
plastic and wooden surfaces for its clients using mechanical, thermal and
chemical processes.

43



Chapter 4.3: Chemical leasing in the Field of Paint Stripping

The solvent mixture used for the de-lacquering is prepared by Tiefen-
bacher themselves. Optimisation of workflow and improvement of the solvent
mixture by integrated bath reconditioning and solvent treatment led to a re-
duction of the feedstock by 50%.

The composition of the solvent mixture was also improved and optimised
for the use as de-lacquering agent.

An additional benefit of the internal conditioning is the avoidance of
hazardous wastes and significant ($ 50%) reduction of the waste volume.

Besides the core business of paint removal they also started to supply
solvent mixtures for de-lacquering to other companies.

• Company name BEYER Umwelt + Kommunikation
• Field of activity Management consulting
• Role in the project Consultant
• Location Austria, 1060 Vienna, Gumpendorferstralle 92
• Contact person Walter Beyer
• Website www.beyer.at
• Information about the industrial sector and conditions in the country

BEYER Umwelt + Kommunikation has been a consultant for both companies
in the introduction and implementation of the project.

General Information about the industrial sector in Austria

In the following the economic situation in Austria is presented according to
the survey "Struktur und Entwicklung der Industrie Osterreichs" by the Indus-
triewissenschaftliches Institut, study no. 126, published by the Austrian Eco-
nomic Chamber representing the Austrian industrial sector and the Federal
Ministry of Economics and Labour of the Republic of Austria, March 2006.

The comparison of the Austrian industrial sector with the Austrian trade
sector shows that industrial enterprises amount to 2% of the total of 242,886
companies (Source: Sonderauswertung der Leistungs- und Strukturstatistik
2003 [special evaluation of performance and structural statistics)). In 2003 the
4,800 industrial enterprises created more than one third of the production
value of the total industry (35.6% of EUR 264.5 bioi and more than a quarter
of the current gross revenue (26.3% of EUR 120.6 bio)

The three biggest industrial segments in 2003, taking into account the
current revenue of the general industrial sector, are:

• Machinery and metal goods industry (6.01%);
• Electro and electronic industry (3.26%);
• Chemical industry (3.16%).
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The total value created by these enterprises amount to 12.4% of the total in-
dustry.

The size pattern of those enterprises in the industry deviates signifi-
cantly from that of the business enterprises. While in Austria's industrial
sector 45.5% of the companies are counted as very small ones (maximum
9 employees), in the business enterprise - related segment that number is / __________
almost double (86.4%). Roughly one quarter of the industrial companies - ~---
are small ones (10 to 49 employees) and one fifth are medium sized ones
(50 to 249 employees).

The Austrian industrial landscape 2003 is characterised by small and
medium sized enterprises (SME). A special survey of the Leistungs- und
Strukturstatistik (performance and structural statistics) 2003 showed that
91.3% of the enterprises employed less than 250 people.

2. Description of processes and services supplied according to the
Chemical Leasing model

Since outsourcing de-lacquering is impossible due to organisational and eco-
nomic reasons the know-how of a de-lacquering company was to be imple-
mented in the company by way of Chemical Leasing. Outsourcing de-lacquer-
ing would also lead to an overall higher environmental burden due to trans-
port requirements and a higher use of resources due to a higher demand of
hooks.

According to the Chemical Leasing model no product is purchased. In-
stead the total management of the material flow is to be accomplished by the
provider.

Like in outsourcing de-lacquering the service of de-lacquering itself is
also included in Chemical Leasing. The total chemicals management needed
is outsourced to the de-lacquering company and supplier of the solvent.

By implementing this model the lifetime of the solvent mixture is ex-
pected to be longer, hazardous waste will be avoided and the application of
primary solvents should be reduced.

The service recipient needs special hooks for manipulating the parts. In
order to guarantee a high quality of the painting surface it is necessary to
delacquer the hooks after one loop. The defined de-lacquering time is also an
important factor.

At the beginning of the implementation of the new business model the
service recipient operated the de-lacquering baths which were planned by the
service provider.
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Other main conditions of the contract are:

• delivery of the solvents and collection of the resulting output,
• list of notes,
• guarantee the quality of the solvent mixture,
• preparation and update of the safety data sheets,
• preparation of instruction documents,
• maintenance of the plant,
o use as agreed,
• complete and pure collection of the output resulting from the

de-lacquering bath,
• use of the containers for collection and transport,
• avoidance of pollution of the solvents.

3. Tasks of service provider - tasks of service recipient

Due to the general prevailing conditions it was agreed that the facilities ap-
proved were to be provided and the de-lacquering was to be carried out by
the staff of the service recipient. The service provider is responsible for the
complete material flow necessary for the de-lacquering process.

The most important aspects are summarised in the following overview:

Service provider
• delivery of the solvents and collection of the resulting output,
• description of the measures for the bath care,
• details on notes to be taken,
• organisation of the delivery of the solvents and collection of the output,
• guarantee the quality of the solvents,
• regular analysis of the returned streams,
• preparation and update of the technical data sheets,
• preparation of instruction documents.

Service recipient
• provision of a suitable and approved storage facility,
• regular maintenance of the plants,
• reporting on the amounts of throughput and the other notes agreed on,
• compliance with the specifications for handling the solvents and output,
• use as agreed,
• complete and pure collection of the output from the de-lacquering

plant,
• compliance with the specifications for the de-lacquering and bath care,
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o use of the containers for the collection of the output made available by
the service provider,

o avoidance of pollutions of the solvents and output,
o information in case of change of the coating-process or the powder,
o regular instruction of the employees concerned.

4. Functional unit as the basis of payment (for example: cleaned
or coated surface area, hours of operation, volume of purified
water, etc.) and further agreements (in particular regarding
profit sharing liability issues)

At the beginning the quantity consumed was the basis of payment. It is our aim
to find another basis with high significance (e.g., consumption of powder).

5. Benefits

Due to the fact that the de-lacquering facility of Mepla-Alfit was continuously
undergoing further developments and that one de-lacquering bath was adapt-
ed to the de-lacquering agent of Tiefenbacher in 2004, the existing data had
to be projected for one year for both baths.

The inherent data as well as the structure seem plausible because they
conform to the experiences of Tiefenbacher. For clarity reasons both drawings
are based on the solvent flow.

29% carryover to water

'00% solvents
29% liquid
hazardous waste

42% solid
hazardous waste

Fig. 1. Solvent flow - situation to date
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The following drawing shows that about 29% of the solvent are carried
into the waste water (which is fed into an internal waste water recycling). The
remaining 71% can be found in the used solvent or in the filter cake and were
so far disposed of as dangerous waste (Fig. 1).

Starting with the defined amount of solvent delivered, about 29% of the
solvent is carried over into water, arriving at a total of about 104% hazardous
waste accumulated. So far - notwithstanding the carryover of solvent - more
waste was produced than solvents were introduced because also powder
lacquer was found in the waste. This does not include the mass of filter cake
of the internal waste water recycling.

After the implementation of Chemical leasing the solvent balance turned
out as follows (see Fig. 2).

As you see in the following figure about 50% of the solvents remain in
the process. The different amounts of solvents listed as waste are due to re-
cycling losses and the remaining solvents in the residue.

Analysis of the waste after treatment at Tiefenbacher showed that this
kind of waste is not hazardous.

The mass distribution based on the solvent input is as follows (see
Table 1).

29% carry over

Service Receiver

50% new
product

····u···· ....""'=f>_~"/ to%destilJation
loss

3%
solvents in the
non hazardous

---._.-1

Service Provider

Fig. 2. Solvent flow in Chemical leasing
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Table 1. Mass distribution

Mass distribution Mass distribution
absolutell solvent

Solvent deliveries 100% 100%

Used solvent 38%

Solvents contained therein 29%

Carryover to waste water nv. 29%

Solvent in filter cake 42%

Filter cake completely 66%

Distillation residue 25%

Solvents contained therein 3%

Loss of solvent at for instance distillation 10%

1) Total mass including removed powder lacquer in percent of solvents introduced.
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The table shows that the necessary mass of new solvents is significantly
lower in the new model of Chemical Leasing at Mepla-Alfit. The difference
between the various kinds of accumulating wastes is even more prominent.

In connection with the balancing also environmental effects were reca-
pitulated and evaluated (Table 2).

For the same service the supplier needs only appro 80% of the total sol-
vent consumed by the service recipient in the past. 60% of the solvent mixture
are fresh solvents. The rest is treated by the supplier and reused in the proc-
ess.

The conclusion is that based on the know-how of the supplier, it needs
appro 50% of fresh solvents and has to treat solvents to get the remaining 30%
needed.

An additional benefit is that hazardous waste is reduced by 100%.
A list of the substantial environmental impacts shows that especially in

the area of waste production significantly less impact can be achieved. The
impact due to the treatment of the solvents can be neglected because the
accumulated waste has also to be treated in the existing system and therefore
also results in an environmental burden.

Altogether the environmental burden is reduced.
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Table 2. Environmental aspects

Area Present Chemical Evaluation
situation leasing

Solvent new 100% new ca. 50% new Impact on environment due to
product product production and transport is reduced

necessary

Solvent - ca. 10% loss Impact due to loss at distillation but
treatment omission of treatment of dangerous

waste
Deliverv Shipoer Shipper No change

Evacuation Waste Shipper Due to the combination of delivery
disposal and evacuation empty transports are

avoided
Waste > 100% of appro 25% of Less environmental burden due to

input input mass reduction and omission of
dangerous waste, less quantities to be
transported in the Chemical Leasing
model

Treatment Complex Trouble-free No strain due to waste treatment in
and disDosal Chemical Leasing

Research and Not Ongoing De-lacquering will be further developed
development applicable continuously. Increase in efficiency is

aimed at and implemented
Protection of - Saving of raw Due to recycling only 50% new
resources material solvents are necessary

6. Experiences (Feedback asked from the participating companies
by a structured questionnaire)

The companies' experiences with Chemical Leasing are definitely POSitive.
However the implementation of a new basis of payment and agreements on
price adjustments due to a fluctuating world price are still considered as prob-
lems.

Nevertheless the common goal of reducing the introduced amount of
solvent was reached.
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Fig. 3. Solvent treatment with a destillation plant
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Questionnaire

Chemical leasing in the Field of Paint Stripping
Fa. Tiefenbacher GmbH (Supplier)

<D «J (j) ®
lOW HIGH

1 What were the key benefits expected leading to your
participation in the project?
Unique offer, customer relationship, sustainability
(reduction of raw material).

2 Have these goats been achieved? YES J NO
X 0

.. - ~---~- ------ ---- --- - -- - - - --- -------------- ------ ---
If not, why:

3 ~h':I\~"eg:~::=~ei~t~~~~,~~teoewb"''"e''.~Od~~~~~".'... j ... ~. _.1 .. ~ .. j.~__!__®
- - - - --

Difficulties during/with the implementation?
3 a Technical problems in connection with the treatment plant.

4 Is the new business model competitive? <D «J (j) 0
5 Are you successful with the new business model? <D «J (j) 0
6 Could you use experiences also for other products!offers? <D «J (j) 0
7 How many customers have accepted the new business model

till now? 4

8 Are these small (to 50 employees), medium-sized (51 to 250
employees) or large enterprises (more as 250 employees!? 1smallll medium

9 Is the application of chemicals a core competency of these YES NO
enterprises? 0 X

10 Were other companies involved in the implementation of this
model (equipment suppliers, disposal/recycling companies, YES NO
etc.)? X 0

-------- ._. ---------- - --------- --- - ----------- -------------- -------- - - - --

If yes, please specify:
Consultant

11 Characteristics of chemicals involved:

Value (j) a> (j) 0
Recyclability (j) «J (j) 0
Hazardousness (j) «J tl ®

12 Consequences of the model;

I product innovation <D I a> I (j) 0
I Earnings <D I 8 I

(j) ®
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Cost <D IlJ ® 0
Sales volume optimized <D 8 ® ®
Customer relationship <D IlJ <JI 0
Competition 0 IlJ <JI ®
New customers <D 8 <JI ®
Mass of raw materiaflnew product 50% (also in %) <D IlJ 8 ®

13 Is the model also suitable for very small enterprises (5 to 20
employees) or small product quantities? YES NO

X 0
~-------- - - - - -~- - - - - - - - - - - - - - -- - - - - -- -------- ----.- -- - - -- - - - - -- ------- -
Reasons:
Know-how transfer, technology.

14 Motives for the introduction of the new business model?
Advantages in business competition.

1S What are the main advantages/disadvantages of this model compared to the traditional sales
concept?
Customet relationship, sustainability (reduction of Taw materia!), cost reduction.

16 Which charging base (unit of payment) do you use?
kg/in the future: treated parts or

consumption of powder

17 Has Ihis charging b<lse any disadvantage from your point of
YES NOview?
0 X

------ -------- ------ ------- ------- ------ - -- - - -------- - - -- - - --- --- - - --
If yes, please specify:
In some cases it is difficult to explain. We had to find a simpler basis (e.g., per drum) for small
enterprises.

18 What quantity of a new product could be saved?
kg, I, %, etc. 50%

19 What quantity of hazardous wastes could be reduced?
kg, \, %, etc. 100%

20 What was the decrease in emissions to the environment?
kg, L %, etc. 0

21 Would you implement the new business model once again? YES NO
X 0

22 Will you use the business model also for other products? YES NO
X 0

23 Wi!! this model foster the implementation of REACH?
YES NO

X 0
------ --------------------- - - - - - - - - - - - - - - - - - -- --------- - - - -- - -~-- -- - - --
Reasons:

24 What would you propose 10 change, complele or develop regarding this model?
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Chemical leasing International - Case Studies

5.1 Chemical Leasing in Egypt

5.1.1 Electrostatic Powder Coating

AliAba Sena, AliHasni,and ReinhardJoas

Case study information:

1. Information about the branch of industry and the conditions
in the country

Powder coating is an effective way of protecting metal surface from deterio-
ration. Electrostatic powder coating is a common technique used in various
branches of the Egyptian industry. In this case study the supplier of electros-
tatic powder coating is a medium size Egyptian company with about 400
employees. It has a market share of around 60% of the Egyptian Market. The
user of electrostatic powder coating is a large Egyptian company with about
2500 employees and is a subsidiary of an international group. The company
is market leader in the manfacturing of electric equipment, especially high and
low voltage equipment. The industry of electric technology is a very fast
growing sector in Egypt. Egypt is exporting this technology to a wide range of
African, Arab and Middle East countries.

The major end user sectors for electrostatic powder coating in Egypt are
domestic appliances and air-conditioners manufacturers. Additionally, archi-
tectural metal finishing is also an important and growing market for the elec-
trostatic powder coatings in Egypt. Within the electrostatic powder coating
sector in Egypt there are some common problems related to manufacturing
and the application of electrostatic powder. These problems are mainly the
high powder losses and higher thickness of coating compared to the perform-
ance of other imported powders. In this context, there is a huge potential for
improvement in the efficiency of electrostatic powder coating and for raising
the competitiveness of the local industry by applying better chemical manage-
ment systems.
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2. Description of processes and services supplied by Chemical
Leasing

Process description

The powder coating line at the user's plant consists of the following units:

• pre-treatment units (degreasing, phosphating and drying units),
• spraying booth with 8 movable spraying guns,
• control unit,
• feeding/charging unit,
• two cyclones for cleaning the booth and recycling fine powder,
• one back filter for collecting the fine powder,
• baking oven at 200°C.

The surfaces of articles are pre-treated by degreasing in a weak alkali bath
then rinsing by water shower, phosphating by dipping into phosphate solution
and drying in a closed oven. The treated articles are sprayed with two sets of
Tribo guns, one set is facing the exterior surface of articles, and the other set
is facing the interior surface of articles. After spraying of the articles they go
into the backing oven to cure the powder coat. The coated articles are col-
lected, inspected and passed on to the assembly unit.

The production line at the electrostatic powder coating provider's plant
consists of the following units:

• mixing unitl
• semi-curing unit and chipping unit,
• grinding unit,
• packing unit,
• storages for raw materials and final products.

The manufacturing process of powder coating starts with mixing the powder
coating ingredients in a mixing unit (special mixers). These ingredients are
mixtures of resin, pigment, filler and special additives. After the mixing pro-
cess the mixed ingredients go to a semi-curing unit and are then forwarded to
the chipping unit. The chips then are grinded to produce the coating powder
with a specific quality.
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Service provided under the Chemical Leasing business model

The supplier of electrostatic powder coating is providing the powder to the
user. The powder is applied in coating the components of the power equip-
ment (external frames of high and low voltage electric equipment). Under the
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Supplier I

Sells a number of coated square meters against fixed fee ("Unit Pricing") to:

~
! User

Fig. 1. Service provided according to the Chemical Leasing model

Chemical Leasing (ChU business model, the supplier is providing the coating
powder, managing and supervising the powder coating process at the suppli-
ers plant. Furthermore, the supplier is providing a certain number of coated
m2 per month against a fixed price (see Fig. 1). The offered ChL service is
including know how transfer and improvement of the quality of the final
product, in addition to capacity building of the user's technical staff.

3. Tasks of service provider - tasks of service recipient and ENCPC

Tasks of Chemical Leasing service provider

o Provides coated articles of high quality in terms of square meters to the
user.

o Gets back its powder losses for recycling (closing the loop).
o Trains the user's operational staff of the powder coating line.
o Organises the procedure of coating powder delivery and collection of

losses in close coordination with the user.
o Provides information and data relevant to the product and its applica-

tion.
o Supervises and manages the powder coating shop and establishes a re-

porting system to the user.

Tasks of Chemical Leasing service recipient

o Complies with the specifications for quality control.
o Provides information and data relevant to process optimisation.
o Nominates powder coating staff.
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o Complies with the specifications of handling of coating powder product
and outputs.

o Is committed to involve the supplier in the supervision or management of
the coating powder process at its plant.

o Is responsible for the complete and pure collection of the powder losses.
o Avoids pollution of the powder coating and output.
o Complies with the operation manual standards specified by the supplier

of the powder coating line.
o Informs and reports in case of failures.
o Provides a monthly report on the number of coated square meters of final

product.

Tasks of UNIDO-Egypt National Cleaner Production Centre (ENCPC)

o Provides project management.
o Performs a cost and benefit analysis study on the project (feasibility in

technical and economic respects).
o Support for the implementation and documentation of the project by

national and international experts.
o Is responsible for process audits and recommendations for optimisation

at both companies.
o Provides technical assistance to optimise and improve the efficiency of

the powder coating line and the overall management.
o Is responsible for suggesting the ChL business model for the two compa-

nies and drafting the ChL agreement in close cooperation with the two
companies.

• Is monitoring the implementation of the project for one year.
• Is responsible for adequate promotion, up-scaling and presentation of

progress and results.

4. Functional unit as basis of payment (for example: cleaned or
coated surface area, hours of operation, volume of purified
water, etc.) and further agreements (in particular as to profit
sharing and liability issues)

Amount (Egyptian Pounds) per coated m' of final product.
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5. Benefits

Economical benefits

Ali Aba Sena, Ali Hosni, and Reinhard loas

1. Saving in raw material by reduction in powder loss from 12% to 5%.
2. Cost reduction of coating process per sqm from 3.8 per sqm to 3.20 per

sqm.
3. Forecast direct savings are around US$ 68000 per year.
4. Process optimization and more efficient process (1kg powder makes more

that 6 sqm rather than 5 sqm).
5. Less maintenance cost (one time instead of two times per month).
6. Less energy consumption by reduction of pressure of the powder guns.
7. Long term business relationship based on a regularly monitored con-

tract.

Environmental benefits

1. Recycling of powder waste at Akzo Nobel (Closing the Loop).
2. Compliance with environmental regulations related to waste manage-

ment and workplace environment.
3. Enhancement of supply chain management and other environmental

management systems.
4. Reduction of chemicals, raw materials, energy, emissions and waste.

Organizational and quality benefits

1. Capacity building of operation staff by sharing Know-how.
2. High quality of final product ensured.

50
40 0 % cost reduction

30
per painted m2

• % total cost

20 reduction per m2

0 % cost reduction of
10 maintenance

0.J.IL--......-

Fig. 2. Cost reduction in the Chemical Leasing business model
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6. Experiences

Interviews of the participating companies by a structured questionnaire.

Please find attached the questionnaires.

7. Involved partners and country information

Supplier

• Company name: Akzo Nobel Powder Coatings S.A.E
• Field of activity: A leading company in electrostatic powder coating
• Role in the project: Supplier of electrostatic powder coating

User

• Company name: ABB ARAB
• Field of activity: Market leader in electrical technology and producer of

the high and low voltage equipment
• Role in the project: User of electrostatic powder coating
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Fig. 3. Chemical Leasing for powder coating at ABB ARAB

Fig. 4. Chemical Leasing for powder coating at ABB ARAB
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Questionnaire

Electrostatic Powder Coating
Akzo Nobel (Supplier)

CD <V ()) @
lOW HIGH

1 What were the key benefits expected leading to your partici-
pation in the project?

high

2 Were these goals achieved? YES I NO
X - -----_?_------------- -------- --- -- ------------ ------------ ------------If 110t, why:

3 Was the implementation of the new business model chaliengI (j) I I J
~n_g_jn_s.e_n_e!~~________________________________________ L~__L~____0

Difficulties during/with the implementation?
- building trust with customer

3 , - define requirements for optimisation
- agreement on the basis of payment
- designing of contract

4 Is the new business model competitive CD <V ()) 0
5 Are you successful with the new business model? CD <V ()) @

6 Could you use the experiences also for other products/of- <D <V ()) 0fers?
7 How many customers have accepted the new business model

three pipeline companiestill now?

8 Are these small (to 50 employeesi, medium-sized (5'1 to 250 mainly medium-sized and big
employees) or big enterprises (more as 250 employeesi? enterprises

9 Is the application of chemicals a core competence of these YES NO
enterprises? 0 X

10 Were other companies involved in the implementation of this
YES NOmodel (providers of equipment, disposal/recycling compa-

X 0nies, etc.!?
----------- - - - ---- ----------- - - ------ -------- ------------ -------------If yes, please specify:
Partially the supplier of the powder coating line was involved.

11 Characteristics of involved chemicals:

Value CD <V ()) 0
Recydability CD <V ()) 0
Hazardousness CD 8 ()) @

12 Consequences of the model:

Product innovation <D <V ()) 0
Earnings <D <V 8 @
Cost <D 8 ()) @)

Sales volume <D <V 8 @)

Customer relationship <D <V ()) 0
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Competition Q) IV ® (I

New customers Q) IV f) @)

Mass of raw materia\lnew product (also in %) Q) IV f) @)

13 Is the model also suitable for very small enterprises (5 to 20 YES NO
employees) or small product quantities?

X 0
- ~-- ---------~----- - -----~---,--- -------------
R8i1sons:
It depends on the value and applicability of the chemicals (great potential for very expensive
chemicals used in small enterprises).

14 Motivl;,'5 for the introduction of the new business model?
- higher competitiveness
- cost reduction
- strong supply chain system
- long-term business relationship

15 What are the main advantages/disadvantages of this model as compared to the traditional sales con-
cept?
Advantages:
- sharing benefits- higher competitiveness- product Innovation- quality and environment benefits
Disadvantages:
- high trust in the customer is required
- third party for monitoring implementation is very essential

16 Which charging base (unit of payment) do you use?
per square meter of coated article

17 Has this charging base any disadvantage from your point of
YES NOview?
0 X

------ --------- - ----- - - - - --- - --~-- -~---~-- ---
If yes, please specify:

,. What quantity of a new product could be saved?
kg, 1,%, etc. 20% of new product

19 What quantity of hazardous wastes could be reduced?
kg, I, %, etc. 4% of waste will be recycled

20 What was the decrease of emissions to the environment? reduction in waste from 12% to 4%
kg, I, %, etc. and recycling of this waste at the

supplier plant

21 Would you implement the new business model once again? YES NO
X 0

22 Will you use the business model also for other products?
YES NO

We might be user of the Chl services in cooperating with our X 0
suppliers.

23 Will this model foster the implementation of REACH?
YES NO

X 0
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -~- - -~- - - - - --
Reasons:
Might be- right if we are exporting to the fU market.

24 What would you change, complete or develop in this model?
I would work and cooperate on the development of a standard certification scheme for
ChL Further promotion of this concept through a global partnership between Akzo Nobel and
UNIOO.
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Questionnaire

Electrostatic Powder Coating
ASS Arab (User)

2 NO
o

®
HIGH

(])
LOW

1 What were the key benefits expected leading to your
participation in the project?

®

If not, why:

Were these goals achieved?

3 Was the implementation of the new business model
challenging in general? (])

--- --------------------------------------------"--------'------"-------"---------i
Difficulties during/with the implementation?
• define and approve the requirements for optimisation between the parties

a • design the Chemica! leasing contract and define the responsibilities
.. lack of a reference for a success story
• high trust between involved parties was required

4 Does the Ilew business model provide cost reductions? Q) I @ ® \ e
5 Are you successful with the new business model? CD I Q) ® e

7

8
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6 Were other companies involved in the implementation of this
mode! (providers of equipment, dispo",alfrecyding compa- YES NO
nies, etcl? X 0

If yes, please specify:
The supplier of the powder coating line was involved at the beginning to elaborate the standard
measures of operation.

Characteristics of involved chemicals:

Value (]) aJ 0 @

Recydability (]) aJ (j) 4)

Hazardousness (]) e (j) ®
Consequences of the model:

Product innovation (]) aJ (j) 4)

Earnings (]) aJ (j) 4)

Cas! CD e (j) @J

Supplier relationship CD aJ (j) 4)
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Competition Q) !JJ ® 0
Mass of raw materialJnew product Q) !JJ CI ®
(also in %)

9 Is the model also suitable for very small enterprises (5 to 20
employees) or small product quantities? YES NO

X 0
-------------- - - - - - - - - - - - - - - - - - - - -- ----------- -------------- -------------
Reasons:
Might be, taking into consideration the cost of these chemicals.

10 Motives for the introduction of the new business model?

· cost reduction· more efficient process· high quality product· well skilled staff· less liability· environmental benefits
11 What are the main advantages/disadvantages of this model as compared to the traditional sales

concept?
Advantages:· provides a significant cost reduction

· leads to more efficient process

· enhancement of the supply chain management of the company by building a strong
relationship with suppliers

· high environmental benefits

12 Which charging base (unit of payment) do you use? per square meter of coated articles
(final product)

13 Has this charging base any disadvantage from your point of YES ] NO
view? ------~------- ---- 0
- -- ---- ----------- --------------- ----- --- ---------
If yes, please specify:

14 What quantity of a new product could be saved?
kg, I, %, etc. 20%

15 What quantity of hazardous wastes could be reduced? the fine powder waste will be
kg, I, %, etc. recycled at AKZO NOBEl.

16 What was the decrease of emissions to the environment?
kg, I, %, etc. 100%

17 Would you implement the new business model once again? YES NO
X 0

18 Will you use the business model also for other products? YES NO
X 0

19 Will this model foster the implementation of REACH?
YES NO

X 0
- - - -- -- - ----------- - -- - - --- - - - - - - - - - - - - - - - - - --
Reasons:
Because we are exporting to the EU countries.

20 What would you change, complete or develop at this model?
Put down a standard procedure for Chemical leasing implementation and promotion of success
stories.
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5.1.2 Cleaning Equipment with Hydrocarbon Solvent

Ali Abo Sena,Ali Hosni,and ReinhardJoas

Case study information:

1. Information about the branch of industry and the conditions
in the country

The process of cleaning of painting equipment in different industrial sectors is
very important to ensure that the painting work will be done efficiently and
with high quality. Hydrocarbon solvents are used to dissolve substances
which cannot be dissolved in water. Reducing the consumption of solvent and
its wastes is still one of the most challenging elements of pollution prevention
worldwide. Solvent use is a major contributor to workplace environment pol-
lution (including ambient air), water pollution and is considered a source of
hazardous waste. Proper management of solvent is essential as solvents can
cause fires, explosions, contamination of water, soil and workplace environ-
ment, and can be harmful to human health.

Solvents for cleaning of painting equipment are widely used in the Egyp-
tian industry, especially the automotive, pharmaceutical and printing indus-
tries. Unfortunately, there is a lack of proper and environmentally sound
management of solvent wastes which are considered as hazardous wastes.

In the present case the supplier of the hydrocarbon solvent is a small-
sized private Egyptian company, highly specialised in chemicals used in
metal finishing. Among others, this company produces chemicals for phos-
phating, electroplating, cleaning with hydrocarbon solvents, pickling and
degreasing processes. 70% of its raw materials are locally produced and 30%
are imported.

The user in this present case is a large Egyptian company and subsidiary
of an international group. Egypt has around 15 working national and interna-
tional automotive companies and most of them are located in 6th of October
city. However, the user's facility is the largest vehicle assembly plant in Egypt.
As most of the automotive companies, they are using the hydrocarbon solvent
in the cleaning of equipment especially in its painting shops.

The dramatic increase in the petroleum prices has lead to an increase of
prices of the raw materials for production of hydrocarbon solvent. Addition-
ally, the environmental problems related to air emission and liquid waste from
using these hydrocarbon solvent were the driving forces for new and innova-
tive models for managing such kind of chemicals.
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As the problem of management of solvent waste is a common problem
within the automotive sector in Egypt, this case might be very interesting to
other automotive companies to join a regional project on solvent manage-
ment.

2. Description of processes and services supplied by Chemical
Leasing

Process description

The supplier of hydrocarbon solvent prepares the solvent by blending different
solvents and organic compounds. The company does not disclose the exact
composition of the solvent, only stating that it is a mixture of toluene, butanol
and ethanol with a 40-50% toluene content. The different constituents are
bought at the local market. The prepared solvent contains traces of water and
heavy residues.

The cleaning solvent is tested for its capacity to dissolve paints. The re-
cycled solvent will require some analyses to allow an estimation of the re-
quired amounts of different constituents that need to be added in order to
reformulate the fresh solvent.

The car painting operation at the automotive company is the unit that
generates VOC emissions and solvent waste. There are two paint booths each
followed by a curing oven. The cars are mechanically introduced into the
booths where they are spray painted. The spray booths are equipped with an
underground water curtain that collects excess paint. Furthermore, the ventila-
tion is such that air with its VOC content is forced downward through the
water curtain which acts as a scrubber. According to the user's personnel the
VOC discharged through the stacks of the spraying booths is within permis-
sible limits. The solvent is used in three main operations:

o Cleaning of guns and connecting piping: The quality of a car painting
being a major factor in the customer's decision to buy which car, the
company works hard to keep the quality of the final finish high. Besides
applying the paint correctly and well, the careful cleaning of the paint
spraying equipment and changing the associated piping each time the
color of paint is applied also are important factors. This is necessary to
ensure that a given colour is uniform and consistent in each vehicle of
that colour. The solvent is placed in a barrel next to the paint container
which is connected to the spraying equipment by tubing. When purging
of the line is required, the tube is unplugged from the paint barrel and
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plugged to the solvent barrel. The purged paint and cleaning solvent are
collected in a separate container placed at the spray booth. The contain-
ers of waste solvent are stored in a specified area for hazardous waste.
They are presently being sold to a sub-contractor in closed barrels for LE
l/bbl. The amount of VOCs escaping from this operation is negligible as
it is performed in a closed cycle.

• Sealing: A major part of the cleaning solvent is used with a cloth to clean
the cars after paint spraying. The solvent is completely evaporated and
cannot be recovered since sealing takes place outside the paint booth.

• Cleaning of tanks: Tanks containing the paints are cleaned only when a
batch of colour has been discontinued or found defective. This requires
large amounts of solvent but does not happen often (once every 6~8
months).

Services provided by the Chemical Leasing business model

The service provider is supplying the hydrocarbon solvent and supervises and
gives recommendations for using the solvent in the process of cleaning equip-
ment and takes back the solvent waste for recycling.

3. Tasks of service provider - tasks of service recipient and ENCP(

Tasks of Chemical Leasing service provider

• Providing technical data on the solvent specifications and its application
guideline.

• Providing the required Material Safety Data Sheet (MSDS) for the hydro-
carbon solvent used in the cleaning process.

• Know-how transfer to the user, especially in handling and application of
hydrocarbon solvent in the cleaning processes of equipment.

• Giving recommendations for improvement of the processes of cleaning
the equipment at the user's plant.

• Colle~ting the solvent waste from the cleaning processes and delivering
for recycling at the service prOVider's facility and laboratory.

• Supplying 100% of the solvent required during the term of the agree-
ment.

Tasks of Chemical Leasing service recipient

• As user of the hydrocarbon solvent committed to comply with the techni-
cal specifications for the cleaning process of equipment.
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• Committed to provide to the service provider full information and all data
relevant to the process of cleaning with hydrocarbon solvent.
Nomination of the cleaning staff to be supervised and followed up regu-
larly by the service provider.
Providing a storage place for hydrocarbon solvent.
Complying with the specifications of handling and application of hydro-
carbon solvent which are provided.
Committed to involve the service provider in following up the equipment
of cleaning process during the term of the agreement.
Committed to cooperate in developing a regular process of reporting to
the supplier on the number and type of cleaning processes on a monthly
basis.
Ensuring that the cleaning process is staffed by suitably skilled person-
nel.

•

•
•

•
•

•

Tasks of UNIDO-Egypt National Cleaner Production Center (ENCPC)

• Provides the project management.
• Performs a cost and benefit analysis study of the project (feasibility in

technical and economic respect).
• Support for implementation and documentation of the project by na-

tional and international experts.
• Is responsible for process audits and recommendations for optimisation

at both companies.
• Provides technical assistance to optimise and improve the efficiency of

powder coating line and overall management.
• Is responsible for suggesting the Chl business model between the two

companies and drafting the Chl agreement in close cooperation with the
two companies.

• Is monitoring the implementation of the project for one year.
• Is responsible for adequate promotion, up-scaling and presentation of

progress and results.

4. Functional unit as basis of payment (for example: cleaned or
coated surface area, hours of operation, volume of purified
water, etc.) and further agreements (in particular as to profit
sharing and liability issues)

Amount (Egyptian Pound) per produced vehicle.
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5. Benefits

Economical benefits

1. Cost reduction by 15% (saving of raw material with recycling).
2. Reduction of solvent consumption from 1.5 L per vehicle to 1 L per

vehicle.
3. Share liability and benefits.
4. Ensure long term business relationship based on long contract.
5. Saving the cost of getting rid from the solvent waste.

Environmental benefits

1. Recycling of solvent waste and stop dumping (Closing the Loop).
2. Better hazardous waste management in accordance to environmental

regulations and international environmental corporate policy.

Organizational and management benefits

1. More efficient cleaning process with hydrocarbon solvent by applying a
procedure for cleaning by batch cleaning.

2. Enhancement of supply chain management and other environmental
management systems.

3. Stop of using the hydrocarbon solvent in other purposes rather that clean-
ing of equipment (e.g., stop washing worker hands, cloths etc.).

4. Capacity building and awareness of operation staff.

6. Experiences

Interviews of the participating companies with a structured questionnaire.

Please find attached the questionnaires.

7. Involved partners and country information

Supplier

• Company name: Dr. Badawi Chemical Work
• Field of activity: Chemicals used in metal finishing
• Role in the project Supplier of hydrocarbon solvent
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User

o Company name: GM Egypt
o Field of activity: Automotive company (engineering)
o Role in the project: User of hydrocarbon solvent
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Fig. 1. Solvents preparation at Dr. Badawi

Fig. 2. Solvents used for Chemical Leasing at General Motors
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Questionnaire

Cleaning Equipment with Hydrocarbon Solvent
Dr Badawi (Supplier)

<D III ® ®
lOW HIGH

1 What were the key benefits expected leading 10 your
participation in the project?

2 Were these goals achieved? YES _J _____NgThe project will be monitored for the first one year. X
- - ---------------- -------------- ----------- - -- ---------- - - --
If not, why:

3 Was the implement<ltion of the new business model <D III ® 0challenging in general?
'---- - -- -----------~- --------------- ----------- - --

Difficulties during/with the implementation?· the need to purchase a recycling unit
3 , · investigation of the possibility to involve other six automotive companies to maximize

the benefits· define the most adequate basis of payment for the Chemical leasing business model

4 Is the new business model competitive? <D III ® 0
5 Are you successful with the new business model? <D III CI ®
6 Could you use the experiences also for other products/offers? <D III (J) ®
7 How many customers have accepted the new business model There is a possibility to involve

till now? another six automotive companies
in the new model (Chemical

Leasing company). Additionally, we
have two clients in the electroplat-

ing sector and aluminium sector
who are ready to cooperate in Chl

projects.
8 Are these small {to50 employeesl, medium-sized (51 to 250 mainly medium-sized and big

employees) or big enterprises (more as 250 employees)? companies

9 Is the application of chemicals a core competence of these YES NO
enterprises? a X

10 Were other companies involved in the implementation of this
model (providers of equipment, disposal/recycling companies, YES NO

etc.)? a X
------- -------- - --- ------------- ------------ ----------- - -- -------- - --

Ii yes, please specify:

11 Characteristics of involved chemicals:
Value <D (j) CI ®
Recyclabijity <D III (J) 0
Hazardousness <D III ® 0

12 Consequences oi the model:
Product innovation <D (j) I ® 0

73



Chapter 5.1.2: Cleaning Equipment with Hydrocarbon Solvent

Earnings Q) @ (!l 0
Cost 0 @ (!l 0
Sales volume Q) @ 8 @

Customer relationship Q) @ (!l 0
Competition Q) @ (!l 0
New customers Q) @ (!l 0
Mass of raw material/new product (also in %) (i) <V (!l 0

13 Is the model also suitable for very small enterprises (.5 to 20 YES NO
employees) or small product quantities? X 0- - - - - - - - - - - - - - - - - - -~- - - - - - - - - - - - - - - - - - - - - - -- - - -- - - - - _. - -- - -- ---'-------------
Reasons:
This might be achieved if this small enterprise is co-operating with other big companies in a
multi-company Chemical leasing project (e.g. ChL for the cleaning of equipment with solvent in
automotive companies). For instance the cleaning shops of machine parts, being very small
shops, might be involved in such a model.

14 Motives for the introduction of the new business model?· long business relationship with GM Egypt· competitiveness· profitability· environmental benefits

lS What are the main advantages/disadvantages of this model as compared to the traditional sales
concept?
Advantages:

• high potential for cost saving in colouring by more efficient process

• environmental benefits
Disadvantages:· needs high trust between partners· more responsibility for the supplier· an independent monitoring expertise body is required

16 Which charging base (unit of payment! do you use? per vehicle produced

17 Has this charging base any disadvantage from your point of
YES I NO

view?
0 X

---------- ---------------- ------------------- ------------- ---~--------
If yes, please specify:

18 What quantity of a new product could be saved?
kg, I, %, etc. 10-15%

19 What quantity of hazardous wastes could be reduced?
kg, L %, etc.

80-100% of hazardous waste

20 What was the decrease of emissions to the environment?
kg, I, %, etc.

21 Would you implement the new business model once again? YES NO
X a

22 Wilt you use the business model also for other products? YES NO
X a

23 Will this model foster the implementation of REACH? YES NO
X 0- - -- --------------- ---- -- - - - -------- ---------- --------- - - - -- -------------

Reasons:
Yes, in case we are exporting or our customers are exporting to the EU countries.

24 What would you change, complete or develop in this model?
I would work in a Chemical leasing company in cleaning with hydrocarbon solvent with
involvement of other companies from different sectors. At the same time I would like to work on
the development a standard scheme for certification of Chemical leasing.
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Cleaning Equipment with Hydrocarbon Solvent

G M Egypt (User)

<D @ ® @)
LOW HIGH

1 What were the key benefits expected leading to your
participation in the project? high

2 Were these goals achieved? YES L____NgX
- -- ---------- ------~--- - - - - - -- - - - - - - - - -- - - - - - -- - - -- -------- - - - --
If not, why:

3 Was the implementation of the new business model
<D @ ® 0challenging in general?r-- - -- - - - - - - - - - - - - - - - - - - - - - -- --------- ----------

Diificulties during/with the implementation?· define the basis of payment
3 , · long procedure to design the contract· lack of case studies

4 Does the new business model provide cost reductions? (]) Q) ® 0
5 Are you successful with the new business model?

The ChL contract is just in place and there is a very high <D @ ® 0
potential for success.

6 Were other companies involved in the implementation of this
YES NOmodel {proViders of equipment, disposal/recycling companies,
0 Xetc.}?- - -- ------- - - - - - - - - -- -------- ------------ ------- - - --------- -------------

If yes, please specify:

7 Characteristics of involved chemicals:

Value G) 8 ® @)

Recyclability <D Q) ® 0
Hazardousness <D @ ® 0

8 Consequences of the model:
product innovation G) @ ® 0
Earnings G) Q) ® @)

Cost 0 @ ® @)

Supplier relationship <D @ ® 0
Competition G) Q) ® 0
Mass of raw material/new product (15-20%) G) Q) ® 0

9 Is the model also suitable for very small enterprises
(5 to 20 employees) or small product quantities? YES NO

X 0
- - - -- --~------- ------- - -- -------- - - - - - - - - ~- - - -- - - -~---------- ------ -- - - - --
Reasons:
According to the volume of solvent used and waste produced.
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10 Motives for the introduction of the new business model?· cost reduction· efficient cleaning process· environmental benefits and meeting local and international environmental corporate policies· decrease liability
11 What are the main advantages/disadvantages of this model as compared to the traditional sales

concept?
Advantages:· cost reduction· safe management of hazardous wastes
• reduction of the consumption of solvent and higher efficient process (more control over the

process)· combining the aspects of better process performance and low cost with environmental
aspects

12 Which charging base (unit of payment) do you use?
per vehicle produced

13 Has this charging base any disadvantage from your point of
YES NOview?
0 X

----~---- --------- - - - - - -~- - - - - - - - -- --------- - - - -- ---------- -------------
If yes, please specify:

14 What quantity of a new product could be saved?
kg, I, %, ete. 15-20%

15 What quantity of hazardous wastes could be reduced?
kg, I, %, ete. 100%

16 What was the decrease of emissions to the environment?
kg, J, %, ete. around of 15%

17 Would you implement the new business model once again?
YES NO

X 0

18 Will you use the business model also for other products?
YES NO

X 0

19 Will this model fosler the implementation of REACH?
YES NO

X 0
- -- ~-------~ - --~------------ - - - - - -- _. - -- --------- -~------- - - - -- - - -------- - --
Reasons:
It might influence the implementation of REACH where we are part of a global company and
much concerned by these Issues.

20 What \'>'ouldyou change, complete or develop in this model?
I would suggest to add more companies participating in this model, especially for the implemen-
tation of Chemicalleas.ing in the cleaning with hydrocarbon solvent, where it is essential to have
a standard Chemical leasing procedure for implementation when we start new cases.
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Case study information:

1. Information about the branch of industry and the conditions
in the country

Currently, there are about seven big Egyptian companies specialised in zinc
galvanisation. Two galvanisation technologies are generally used: Hot Dip
Galvanisation and Continuous Sheet Galvanisation. In Hot Dip Galvanisation,
the structural tower parts, fasteners, street electricity transmission towers, etc.
are galvanised to give a durable, maintenance free product while in Continu-
ous Sheet Galvanisation only metal sheets are galvanised. Only one company
in Egypt is specialised in Sheet Galvanisation, the others are specialised in Hot
Dip Galvanisation. Generally, the galvanisation is done based on specific
national requirements (e.g., thickness of zinc layer, silica content, etc.)

2. Description of processes and services supplied by Chemical
Leasing

Process description

The following flowchart summarises the Hot Dip Galvanisation process (see
Fig. 1).

The flowchart of Fig. 2 describes the processes linked to the galvanisation
process at the company supplying the flux.

Service provided according to the Chemical Leasing
business model

In Chemical Leasing, the supplier will provide the service of the fluxing pro-
cess (using ammonium chloride and zinc chloride) to the user (see Fig. 3).
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Alkaline
Wastewater (high
OH·content)

SpentHCI as
wastewater: with .--------
high ferrous content
(Fc++)

Acidic Wastewater:
(high free acid content) .. -------- L -, -"

Zinc metal in the bath is
imported

Galvanisation Bath
-------. (dipping in molten

zinc.)
,,,,

~

HCL is supplied by
local companies

Flux is supplied by the
service provider

Hard zinc as a
solid waste at the
bottom of the zinc
bath "

.............. '" ,/ '

Go to processing at
the supplier

Zinc ash as a solid
waste at the surface
of the zinc bath
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Hard zinc from the
user of flux (hard zinc
is considered an alloy
of mainly zinc and
iron)

Zinc ash from the user of flux
(zinc ash is mainly chloride and
zinc metal)

,,
,
,
,,,,,,
~

Processing at
the service provider

Zinc ash sieving at the service
provider (having a machine for
sieving)

,

i.. Metal zinc: is returned
to the user of flux

Zinc chloride: to be used in
the flux production (zinc
chloride and ammonium
chloride) at the service
provider

Zinc oxide as a product: is
sold to other companies
(mainly used in painting and
cosmetic industry)

'-ll

Produced flux: is
sold to the user of
nux

Fig. 2. Use of hard zinc and zinc ash

Flux supplier I

Is paid by a fixed fee of EGPper ton of galvanised articles

~
I Flux user

Fig. 3. Service provided according to the Chemical Leasing business model
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3. Tasks of service provider - tasks of service recipient and the
ENCPC

Tasks of Chemical Leasing service provider

• Is committed to share know-how and experience related to flux applica-
tion at the user's plant.

• Supplies sufficient quantities of flux, in high quality (as agreed).
• Is commited to take care of the recovery of used flux, while the recovery

process will take place at the user's facility.
• Supervises and manages the fluxing process including creation of a re-

porting system and preparation of instruction documents for the applica-
tion of the flux at the user's plant.

• Organises the delivery of the flux and collection of used flux in close
coordination with the user.

• Provides information and data relevant to the flux and its application
(including technical data sheet).

• Assigns and nominates a person to be responsible for supervising the
fluxing process at the user's plant.

• Helps in preparation and adjustment of the flux in form of a liquid solu-
tion (which requires the mixture and liquefaction of ammonium chloride
and zinc chloride in a specific ratio).

• Will supply 100% of the quantities of the required flux to the user during
the term of the agreement.

Tasks of Chemical Leasing service recipient

• Complies with the technical specifications in the operation manual of
pickling and fluxing line.

• Provides information and data relevant to the process monitoring and
optimisation of the fluxing bath.

o Nominates the fluxing process staff to be supervised and followed up by
the service provider.

• Involves the supplier in supervising and following up the fluxing process
during the term of the agreement.

o Receives a number of fluxed articles at the payment basis of tons of gal-
vanised articles per time unit.

• Cooperates in developing a regular reporting process to the service pro-
vider on the number and tons of galvanised articles per month.

o Avoids pollution and contamination of the fluxed articles and other out-
put.
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o Provides information and reporting in case of failures.
o Makes containers for flux available to serve as stand-by containers in the

case of recovery of spent flux.

Tasks of UNIDO-Egypt National Cleaner Production Centre (ENCPC)

o Is responsible for project management.
o Performs a cost and benefit analysis study for the project (feasibility in

technical and economic respect).
o Support for implementation and documentation of the project by na-

tional and international experts.
o Is responsible for process audits and recommendations for optimisation

at both companies.
o Provides technical assistance to optimise and improve the efficiency of

powder coating line and overall management.
o Is responsible for suggesting the ChL business model to both companies

and drafting the ChL agreement in close cooperation with the two com-
panies.

o Is monitoring the implementation of the project for one year.
o Is responsible for adequate promotion, up-scaling and presentation of

progress and results.

4. Functional unit as basis of payment (for example: cleaned or
coated surface area, hours of operation, volume of purified
water, etc.) and further agreements (in particular as to profit
sharing and liability issues)

Amount (Egyptian Pound) per galvanised ton of final product.

5. Forecast benefits

Economic benefits

1. Expecting direct annual benefit of US $ 200,000.
2. Significant reduction in hard zinc and zinc ash production (cost reduction

due to reduction in the consumption of zinc).

Environmental benefits

1. Recovery of flux waste and stop discharging to sewer system.
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2. Closing the loop of solid waste (Zinc ash recovery and hard Zinc recy-
cling).

3. Better workplace conditions.

Quality and management benefits

1. Better performance and higher efficiency of galvanization process.
2. Improve the user's productivity by concentrating labour force in the core

business of the company.
3. Enhancement of supply chain management and other environmental

management systems.
4. Skilled and well trained operational staff at the user's plant in fluxing

process.

6. Experiences

Interviews of the participating companies by a structured questionnaire.

7. Involved partners and country information:

Supplier

• Company name: Zinc Misr Company
• Field of activity: Small private company, focusing its business on manage-

ment and recovery from different industries
• Role in the project: Flux supplier (ammonium chloride and zinc chloride)

User

• Company name: EI Sewedy Company
• Field of activity: Egyptian market leader in Hot Dip Galvanisation industry

(zinc galvanisation), specialised in galvanising towers for power transmis-
sion, lighting, communication, etc.

• Role in the project: Flux user in the fluxing process
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Fig. 4. Chemical Leasing at EI Sewedy Company

Fig. 5. Chemical Leasing at EI Sewedy Company
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5.2 Chemical Leasing in Mexico

5.2.1 Sugar Mills
ElisaArreola Valerio, Jorge Perez,Ignacio Sanchez,and ReinhardJoas

Casestudy information:

1. Information about the branch of industry and the conditions
in the country

The sugar cane industry in Mexico represents an important source of genera-
tion of income and direct and indirect jobs for an important sector of the
population that is located in 15 states of the Mexican Republic.

The industry as a whole accounts for more than 300,000 jobs, including
cane cutters, seasonal field workers, and factory workers. Consequently, over
2.2 million people depend on the Mexican sugar industry for a living. There
are 158,000 cane growers averaging nearly 4 hectares per grower delivering
about 300 tons of cane.

With 59 sugar mills and nearly 160 thousand sugar cane producers, this
industry registers an annual production average of five million tons of sugar,
which is equivalent to two thousand five hundred million dollars, reaching a
national impact that is translated in 0.4 percent of the gross internal product
of the country. Due to the high proportion of the gross internal product com-
bined with the big consumption of sugar, directly or as a raw material, the
sugar production and the price level are strategic to favour the well-being of
big sectors of the population and the competitiveness of diverse industries of
the country.

Operational and financial problems of the sugar mills

o Low volume of cane available to mill, which implies a smaller use of its
installed capacity of production.

o Low saccharine content in the cane to obtain an efficient production.
o Extraordinary losses in the saccharine extraction during the production

process.
o Excessive costs of manual labour in production and maintenance of

sugar mills.
o High financial costs derived from refinancing of losses of previous cy-

cles.
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o The great deterioration of the financial conditions of many sugar mills
makes the necessary expansion economically nonviable.

o The production of the industry is insufficient to cover the internal de-
mand, which implies to satisfy it with sugar imports.

o The sale prices of sugar are insufficient to cover the costs of the product.

For sugar production various chemicals are needed and this sector is of major
importance for Mexico and other Latin American countries.

The sugar mill in this case study is the most important sugar producer in
Mexico and produces milled sugar cane of around 3 million tons per zafra (6
months of work period). This sugar mill is part of FEESA(Association of sugar
producers) together with other 20 sugar mills in Mexico.

2. Description of processes and services supplied by Chemical
Leasing

The use of lubricants in sugar mills is an example for existing Chemical Leas-
ing potentials. Here negotiations between 8 different companies took place.
All of them offered work using the new project Chemical Leasing for the zafra
2007, applying greases in the mill area (bearings and disk dent mills, open
transmissions).

The different lubricant suppliers made a technical proposal of their serv-
ices (technical approach, monitoring, quality of the products, take back lubri-
cants exhaust from the sugar mill, reports on lubricant consumption, environ-
mental benefits like: water consumption reduction, energy savings, increase
of equipment life-cycles, statistics and controlling) as well as a time schedule
for the work plan. Each of the suppliers accepted agreements concluded in a
collaboration contract between the Mexican Cleaner Production Centre, the
sugar mill and the lubricants supplier.

It is important to mention that FEESA'ssugar mills are a public group.
Therefore, when sugar mills need suppliers, they start a selection process to
obtain the best option (in Mexico this process is named "Licitaci6n"). The
process consists of an examination of the legal, technical and cost related
conditions offered by each supplier.

The work of the Mexican Cleaner Production Centre was to support the
technical analysis together with the sugar mill to identify the best services,
product quality and environmental benefits offered by different suppliers.
After the evaluation the suppliers for the zafra were selected, and a contract
was signed to implement Chemical Leasing. For the zafra 2007 two supplying
companies were selected.
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One offers oils and other greases to be applied in different process areas
in the sugar mill industry. There are around 20 different products, and they
are applied in different points like pumps, sugar cane conveyors, bearing tur-
bogenerators, speed reducers and others. The aim is to identify opportunities
to apply Chemical Leasing in other points of the process, and identify the
payment index (for example $ per work hours).

3. Tasks of service provider - tasks of service recipient

Tasks of service provider

o Supply of greases with biodegradability certificates and nontoxic degree
by NSF H1 (National Sanitation Foundation) and FDA 21 CFR (Food and
Drug Administration).

o Inspection of work conditions in the production plants, offering to have
a technician in the plant every day.

o Preparation of weekly product and service reports.
o Used oil analyses every 2 months in zafra.
o Lubrication training (2 in zafra).

Tasks of service recipient

o In order to facilitate the implementation and evaluation of the new busi-
ness scheme, the infrastructure and information required by the service
provider will be defined.

o In the areas officially agreed, exclusively the chemical products the serv-
ice provider offers to the Sugar Mill are used as raw materials for the
process that is tried to be established.

o To provide all the personnel necessary to carry out the modification of
the technology on site.

o To consider the recommendations given by the supplier on the correct
use and application of greases, in order to always operate in optimal
conditions and considering the variables of the process.

o To have a comprehensive knowledge of the state of the process ensuring
immediate solution of any technical problem of operation that might ex-
ist or contacting the service provider immediately.

Both user and supplier

o To elaborate a work plan.
o To collaborate with the group of the Mexican Cleaner Production Centre

to comply with the business model.
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• To implement adaptations that arise as a result of the evaluation, and
continue promoting and fomenting the principles and practices of Chem-
ical Leasing, according to its possibilities of continuous improvement.

4. Functional unit as basis of payment (for example: cleaned or
coated surface area, hours of operation, volume of purified
water, etc.) and further agreements (in particular as to profit
sharing and liability issues)

$ (pesos) per ton sugar cane milled (grease applied in mill area).

5. Benefits

• Increase of process efficiency;
• Chemical products more environmentally friendly;
• Water and energy consumption decrease;
• Waste reduction;
• Increase in production time, because the new product can help to reduce

time losses due to equipment repair;
• Increase in equipment life-cycles by reducing machinery wear (frictions

reduction);
• Technical support and specialised services;
• Pay by productivity.
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6. Experiences

Interviews of the participating companies by a structured questionnaire.

Please find attached the questionnaires.

7. Involved partners

• Company name: Fideicomiso Ingenio San Cristobal 80333
• Field of activity: sugar mill
• Role in the project service receiver



Chapter 5.2.1: SugarMills

• Company name: Chemical Mac Oil. SA de c.v. (Schutz Oil)
• Field of activity: Lubricants supplier
• Role in the project: Service provider

• Company name: Suministro de Materiales Industriales. S.A. de c.v.
(SUMAT)

• Field of activity: Lubricants supplier
• Role in the project: Service provider

Fig. 1. Gear where lubricants are used

Fig. 2. Sugar mill equipment
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Questionnaire

Sugar Mills
Chemical Mac Oil (Supplier)

Q) ~ (j) X

LOW HIGH

1 What were the key benefits expected leading to your participa-
tion in the project?
To offer our know how on process optimisation related to
lubrification in a pilot project to a sugar mill and extend
business to various sugar mills in the region.

2 Were these goals achieved? ___:ES ___J NO
X

-------------- --------- - - - -- --------------- - - - -- - - ---- --- - - --
If not, why:
The goals could be achieved in part,. but due to technical problems an extension of the business
model to other sugar mills could not be achieved.

3 ~as the implementation of the new business model challenging_l_ CD l~_l~l__~__- ~~~e~e!~~_______________________________________________
Difficulties during/with the implementation?

3 , Problems with technical defects of the equipment; various parameters of the incoming sugar
cane and the conditions at the mills caused difficulties with the lubrification.

4 Is the new business model competitive Q) @ 0 @)

5 Are you successful with the new business model? 0 @ Ql @)

6 Could you use the experiences also for other products/offers? Q) 8 Ql @)

7 How many customers have accepted the new business model till
now? 1

8 Are these small (to 50 employees), medium-sized (51 to 250
employees) or big enterprises (more as 250 employees!? high

9 Is the application of chemicals a core competence of these YES NO

enterprises? X

10 Were other companies involved in the implementation of this
model (providers of equipment, disposal/recycling companies, YES NO

etc.)? 0 X

----~----- - - - -- ------------~-- ------- --------- ~- -- -~----- - -- - - -- --------
If yes" please specify:

11 Characteristics of involved chemicals:

Value Q) 8 (j) @)

Recyclability Q) @ 0 @)

Hazardousness Q) 8 Ql @)

12 Consequences of the model:
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Product innovation 0 (1) (j) @)

Earnings CD 8 (j) @)

Cost CD (1) (j) (I

Sales volume CD 8 (j) @)

Customer relationship CD (1) (j) (I

Competition CD (1) (j) (I

New customers CD 8 (j) @)

1\.1assof raw material/new product (also in %) CD 8 (j) @)

n Is the model also suitable for "ery small enterpri5€S (5 to 20
employeesi or small product quantities? YES NO

X
---------- - --- - --- --- -- - --- - ,. -- -------- - -- - ----~ -------------- -------------
Reasons:

14 Motives for the introduction of the new business model?
Condition of the tendering procedure

1S What are the main advantages/disadvantages of this model over the traditional sales concept?
Advantages:
It is possible to reduce lubrification due to specific know how.
Disadvantages:
Many parameters to be considered that are not in the influence of the provider.

16 Which charging base (unit of payment) do you use?
Pesos!t milled sugar cane

17 Has this charging base any disadvantage from your point 01
YES NOview?

X
---------- ------~ ------ -------------- ----------- -------------- -------------
If yes, please specify:

18 What quantity of a new product could be saved?
kg, I, %, etc. 50%

19 What quantity 01 hazardous wastes could be reduced?
kg, I, %, etc. 25%

20 What was the decrease of emissions to the environment?
kg, I, %, etc. 25%

21 Would you implement the new business model once again? YES NO
X 0

22 Will you use the business model also for other products? YES NO
X

23 Will this model foster the implementation of REACH? YES NO
0 X------ ------- ------~ - - - - - -- -----------~- - - - - - -- - - -- -----~-- -- - - -- ------ - --

Reasons:
REACH has no consequences for Mexican sugar mills.

24 What would you change, complete or develop at this model?

Additional parameters have to be considered for the next production period.
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Questionnaire

Sugar Mills

Fideicomiso Ingenio San Cristobal (User)

(j) aJ ® x
LOW HIGH

1 What were the key benefits expected leading to your
participation in the project?

· reduced consumption of lubricants

· cost reduction· increase of the life~cycles of the equipment/reduced
damages· obtain HAeC?

· reduced lubricants emission to the environment

2 Were these goals achieved? YES ...L. NO
x X

-- --~------~-----~--- -------- - --- --~----- - --- ---~ - - - -- - -- -- - - - -- - - --
\f not, why:
Goals were achieved in part; at the beginning reduced consumption of lubricatsi reduced costs of
lubricants could be achieved; problems with the life~cycles of equipment, damages; causality still
needs to be checked; HACCP was achieved; lubricants emissions could be reduced.

3 Was the implementation of the new business model challenging
in general? (j) @ (j) ®

- .. - - - - - -- - - - - - -~-------------- --~----- ------- . ------ - - - -- ------ -~-- ...
Difficulties during/with the implementation?

3 " Damages of equipment; changing of management responsibilities.

4 Does the new business model provide cost reductions? I I
Yes and no; cost of lubricants went down, but there is the (j) aJ 8 ®
problem with damaged equipments.

5 Are you successful with the new business model? (j) aJ 8 ®
6 Were other companies involved in the implementation of this

model (providers of equipment, disposal/recycling companies, YES NO

etc.l? X

- - -- ------------ -----~-- --~------ -----------~- ---~---------- - - - -- - - - -- ...
If yes, please specify:

7 Characteristics of involved chemicals:

Value (j) @ (j) ®

Recyclability (j) aJ 8 ®

Hazardousness (j) @ (j) ®

8 Consequences of the model:

product innovation 0 aJ ® ®

Earnings (j) aJ ® ®

\
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Cost (j) (%) Q) 0

0 (%) Q) ®

(j) f.l Q) ®

(j) f.l Q) ®

YES NO
X 0

Supplier relationship

Competition

Mass of raw material/new product (aho in %)

9 Is the model also suitable for very small enterprises (5 to 20
employees) or small product quantities?

Reasons:
Low complexity

10 Motives for the introduction of the new business model?
(See question 1)

11 What are the main advantages/disadvilntages of this model as compared to the traditional sales
concept?

Higher productivity and reduced emissions.

12 Which charging base (unit of payment) do you use?
Pesos/t milled sugar cane

Has this charging base any disadvantage from your point of
view?

If yes, please specify:

13 NO
X

14 What quantity of a new product could be saved?
kg, I, %, etc. 50%

15 What quantity of hazardous wastes could be reduced?
kg, I, %, etc. 25%

16 What was the decrease of emissions to the environment?
kg, I, %, etc. 25%

17 Would you implement the new business model once again? YES
X

NO
o

18 will you use the business model also for other products? YES
X

NO
o

19 Will this model foster the implementation of REACH?
YES NO

Reasons:

20 What would you change, complete or develop at this model?

Have competition between providers for the next period.
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5.2.2 Electroplating

ElisaArreola Valerio, Jorge Perez,IgnacioSanchez,and ReinhardJoas

Case study information:

1. Information about the branch of industry and the conditions
in the country

Based on the number of companies and jobs generated, the industry of elec-
troplating in Mexico is an important sector in the economy of the country.
The industry is located mainly in three areas: the metropolitan zone of the city
of Mexico, Jalisco and Nuevo Leon. .

Until June 1996 nationwide 794 registered establishments existed, 610 of
which were classified as micro-companies, 138 as small companies, 29 as
medium companies and 17 as large companies, based on the number of em-
ployees and the annual volume of sales. Of the total of establishments, 40%
are located in the metropolitan zone of the city of Mexico, 28% in Jalisco,
19% in Nuevo Leon and 12% in the rest of the country.

Regarding the personnel employed, the electroplating industry generates
13,176 jobs, 10,312 of which are contributed by the sub-sector of the micro-
small-medium companies, representing 78% of the total. The large companies
contribute 2,864 jobs corresponding to 22%. The regional distribution of the
personnel employed is 54% in the metropolitan zone of the city of Mexico,
20% in Jalisco, 18% in Nuevo Leon and 8% in the rest of the country.

As for the environmental aspects, this industry faces serious problems
because most wastes and emissions generated are considered to be danger-
ous. In a study elaborated by the National Institute of Ecology in 1996,
"Ciudades y giros prioritarios de acuerdo con su potencial contaminante", the
electroplating ranks at the eighth place in the country regarding its contribu-
tion to the contamination through residual waters, and at the fifth place as far
as the contamination through dangerous wastes concerns.

The most important emissions are residual waters deriving from the rins-
ing of pieces, exhausted process baths and from the draining originating dur-
ing maintenance of the baths. An additional problem is represented by muds
that are obtained in the processes of treatment of residual water, which must
be confined given their toxic nature.

The industry of electroplating in Mexico has made diverse efforts to con-
trol its own emissions of polluting agents to the environment. Nevertheless,
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most of the companies of this industrial sector have serious difficulties, main-
ly due to the high costs of installation and operation of treatment systems, in
addition to the high costs of final waste disposal.

2. Description of processes and services supplied by Chemical
Leasing

In the following diagram the conventional nickel plate process that was carried
out so far is shown. The process MARNIF A205 proposed by the service pro-
vider (indicated by the dashed line) implies a modification in the stage of
nickel plate where the process MARNIF 205 was to be implemented (Fig. 1).

The new process started its operation in 2006. The Mexican Cleaner
Production Centre evaluated the actual performance in order to check the
economic and environmental benefits (reduction in the nickel consumption)
and the functionality of the scheme of payment that forms the basis for the
service of the chemical agents (brighteners) that was provided.

The project was successfully finished and a Chemical Leasing contract on
the use of brightener was concluded (supported by the technical report). The
unit of payment is Ampere-hours (US $ 0.14/10 Ampere-hour) corresponding
to the surface of galvanised pieces. The consumption of nickel was reduced in
the Chemical Leasing business model by 22% from 585 kg/year to 420 kg/year.
Savings of around US $ 1O,OOO/yearcould be reached, which depends highly
on the increasing nickel price.

The previous results were included in a contract that was presented to
both, the service provider and the service recipient and both accepted all
clauses that were suggested for the document.

3. Tasks of service provider - tasks of service recipient

The service provider has the responsibility to adapt the operations in which
its products are applied and to enable and give necessary technical support
to the personnel of the user for the optimal operation of the process MARDI-
INC.

Wherever applicable and according to the service provider's best judge-
ment, the user may install a semiautomatic dispenser for the brighteners in the
work tank.

For the implementation both companies bought an Ampere-hour equip-
ment and installed a dosage for the brighteners in the electrolytic bath.
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Repair of pieces
(straightening)

,-,,,,
0 -------

Cleaning frame:
,,

Electrolitic degreasing with
elimination of saponified

grease

Electrolitic copper bath Rinsing

Fig. 1. Conventional nickel plating process

Rinsing
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Acid activation with
H2S04 (pickling)
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Both will offer the technical facilities to corroborate the efficiency of the
process MARDIINC.

4. Functional unit as basis of payment (for example: cleaned or
coated surface area, hours of operation, volume of purified
water, etc.) and further agreements (in particular as to profit
sharing and liability issues)

us $ 0.14/10 Ampere-hour.

5. Benefits

The process offered by the service provider allows to achieve a similar qual-
ity of the finished pieces with advantages in several aspects as compared to
the conventional nickel plate process, as long as the bath is stabilised, operat-
ing under optimal conditions and using the polishers developed by the service
provider.

The consumption of nickel was reduced in Chemical Leasing business
model by 22% from 585 kg/year to 420 kg/year. Savings of around US $
1O,000lyear could be achieved higly depending on the increasing nickel
price.

The nickel price is the promoting factor for the decision to change the
traditional process to a process like the one proposed. Since the nickel price
is elevated and is subject to modifications according to the law of supply and
demand, it is therefore a very volatile price.

6. Experiences

Interviews of the participating companies by a structured questionnaire.

Please find attached the questionnaires.

7. Involved partners

• Company name: Cromadora Delgado, S.A. de C.V. (CRODEL)
• Field of activity: Electroplating
• Role in the project: Service recipient
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• Company name: MARDI Inc., SA de C.v. (MARDI)
• Field of activity: Electroplating
• Role in the project: Service provider

Fig. 2. Galvanising hath at Cromadora Delgado

Fig. 3. Metal pieces after treatment in galvanising bath
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Questionnaire

Electroplating
Mardi (Supplier)

Q) Q) (J) X
lOW HIGH

1 What were the key benefits expected leading to your
participation in the project?
To offer a process option that presented advantages in
environmental impact, quality and price to our dient.

2 Were these goals achieved?
YES J NO

------~------ ---- 0------------- - - - -- - - - -- - - _. - - - - - - - - - - - - - - - - -- ------ - --
If not, why:

3 ~~:(r;'~~~~;,e;~:~:~'ofth~_'~Wb'''',e" ~odel_________l ___G? __ J __$ _L _(J) __ ( _ ®
- - - - -- -

3
Difficulties during/with the implementation?

a The classic resistance to change on the part of the end users.

4 Is the new business model competitive Q) Q) (J) 0
5 Are you successful with the new business model? Q) $ (J) ®
6 Could you use the experiences also for other products/offers? Q) Q) (J) 0
7 How many customers have accepted the new business model

1till now?
8 Are these small (to 50 employees), medium-sized (51 to 250

employees) or big enterprises (more as 250 employees)? small

9 Is the application of chemicals a core competence of these YES NO
enterprises? X 0

10 Were other companies involved in the implementation of this
YES NOmodel (providers of equipment, disposal/recycling companies,
0 Xetc.)?

------- ----- ------ - - ~-- ---- - ---- - - - - - - --- - - --- - - -- - - --- - - - ~- ---------- - --
If yes, please specify:

11 Characteristics of involved chemicals:
Value Q) $ (J) ®
Recyclabilily Q) Q) (J) ®
Hazardousness 0 Q) (J) ®

12 Consequences of the model:
Product innovation Q) Q) Cl ®
Earnings Q) Q) (J) 0
Cosl 0 Q) (J) ®
Sales volume 0 Q) (J) ®
Customer relationship Q) Q) (J) 0
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Competition (j) «J (j) 0
New customers (j) «J @ ®
Mass of raw material/new product (also in %) (j) 8 (j) ®

13 Is the model also suitable for very small enterprises (5 to 20 YES NO
employees) or small product quantities? 0 X
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- __________-___L ____________

Reasons:
Resistance to change and administration problems.

14 Motives for the introduction of the new business model?· reduce the environmental impact· reduce production costs· best control of raw materials (chemicals)

· increase quality
15 What are the main advantages/disadvantages of this model as compared to the traditional sales

concept?
Advantages:
It is possible to establish a consumption average.
Disadvantages:
If many elements are to be considered, the method should be simplified.

16 Which charging base (unit of payment) do you use?
(AH/HR) ($)

17 Has this charging base any disadvantage from your point of YES J NO
view? ------~------- -----_?_------ -- --- -- - - - ----------- -- - - --- - --- --- ---- ---- -----
If yes, please specify:
If many elements have to be considered, this factor cannot be correct for some of the parts, but
during the implementation time user and supplier would adapt the price or bussiness index.

18 What quantity of a new product could be saved?
kg, I, %, etc.

19 What quantity of hazardous wastes could be reduced? 60% by drag
kg, I, %, etc. 25% by deposition

20 What was the decrease of emissions to the environment?
kg, I, %, etc.

21 Would you implement the new business model once again? YES NO
X 0

22 Will you use the business model also for other products? YES NO
0 X

23 Will this model foster the implementation of REACH? YE5 NO
0 X

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- -------------- ----~----- - --
Reasons:
The model is not ideal for the process, because there are many complications during irnplemen~
tation.
The conventional way of purchasing provides the same benefits, with the great advantage of
facilitating acceptance.

24 What would you change, complete or develop at this model?
I would generate a new model in which sale is implemented as in a classic purchasing process.
the primary target should be the reduction of the environmental impact with an economic
benefit for the supplier as well as for the manufacturer. without clear economic benefit the
quality that is offered to the final consumer is diminished.
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Questionnaire

Electroplating
Cromadora Delgado (User)

CD l1J <J) X
lOW HIGH

1 What were the key benefits expected leading to your
participation in the project?· reduction of consumption of dangerous raw materials
• cost reduction of raw materials· increase the process control and quality

2 Were these goals achieved? YES J NO
X 0

-- -- ------ --- - - - - ---- - -- ------- - ------ - -- ------- - - -- - - ------- -------------
If not, why:

3 Was the implementation of the new business model challenging
in general? CD l1J €I ® ,

- - -- ------- - ----- - --- - -- ---- ------- - - - -- ------ - -

Difficulties during/with the implementation?

3 ,
Strong opposition to the change of process.

4 Does the new business model provide cost reductions? CD I l1J €I ®
S Are you successful with the new business model? CD I l1J ® 0
6 Were other companies involved in the implementation of this

YES NOmodel (providers of equipment, disposal/recycling companies,
X 0etc.)?- -- - - ------ ------- - ---- -- - -- - - ------ - --- --------- -------------- ------------

Ifyes, please specify:

The supplier company and the technical support for new process implementation.

7 Char"acteristics of involved chemicals:

Value CD l1J <J) 0
Recyclability 0 l1J <J) ®
Hazardousness CD l1J ® 0

8 Consequences of the model:

Product innovation CD l1J <J) 0
Earnings CD l1J €I ®
Cost CD l1J €I ®
Supplier relationship CD l1J €I ®
Competition CD l1J <J) ®
Mass of raw material/new product (also in %) CD l1J €I ®
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9 Is the model also suitable for very small enterprises (5 to 20
employees) or small product quantities? YES NO

X 0
- - -- ---- ----- - ------- - --- - - ------------- --------- - - -- ---------- - - ----------
Reasons:
Environmental and economic benefits.

10 Motives for the introduction of the new business model?

Ncrease the company competition and reduce process wastes.

11 What are the main advantages/disadvantages of this model as compared to the traditional sales
concept?

Increased process control, pollution prevention, and economic earnings.

12 Which charging base (unit of payment) do you use?
cost per Ampere hour

13 Has this charging base any disadvantage from your point of YES J NO
view? 0

--- ------~----------------------------- ------------ ------------ -----------
If yes, please specify:

14 What quantity of a new product could be saved?
kg, I, %, etc. 22%

1S What quantity of hazardous wastes could be reduced?
kg, I, %, etc: 22%

16 What was the decrease of emissions to the environment?
kg, I, %, etc. N/A

17 Would you implement the new business model once again? YES NO
X 0

18 Will you use the business model also for other products?
YES NO

X 0

19 Will this model foster the implementation of REACH? YES NO
X 0

------~--- --- - ------- ---- - - - --- -- -------------- ---------- - - -- ------ -- - - --
Reasons:
Fortify the company Image, market Increase, raw malerlll.1earnings and process c.ontrol.

20 What would you change, complete or develop at this model?

More promotion.
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5.3 Chemical Leasing in Russia

5.3.1 Water Purification

Alexander Startsev and Rudolf Schott

Case study information:

1. Information about the branch of industry and the conditions
in the country

A large (over 50%) part of glues, soaps and detergents in the Russian market
is represented by either imported products or the production of Russian af-
filiations of foreign companies. The service provider in this case study is
subsidiary of a worldwide known corporation and the largest producer of
industrial and household glues, soaps and detergents in the North-Western
region of Russia.

The service recipient is a share holding company specialising in R&D and
service activities on industrial wastes disposal, wastewater purification, recy-
cling of various chemicals and development of environment friendly regional
programmes for hazardous wastes disposal and chemicals recycling. This
small enterprise has a large experience in effective commercial implementa-
tion of efficient waste management approaches (processing, disposal, recy-
cling) in different branches of industry such as galvanic processes, metallurgy,
and production of organic compounds. The company started its R&D and
commercial implementation activities in the late 1980s. In the recent years
they are successfully performing a series of innovative projects relating to
wastewater purification in different branches of industry. A high potential and
prospects of these projects are determined by a rapid growth of the Russian
economy, particularly chemical branches, causing a significant impact on the
environment, outdated and poor conditioned wastewater purification facilities
failing to decontaminate the effluents to the required level and strict environ-
ment protection legislation adopted in the country.

2. Description of processes and services supplied by Chemical
Leasing

Before the application of Chemical Leasing (ChL) the service company sup-
plied chemicals and materials (iron chloride FeCly sodium hydroxide NaOH,
filter packs) for wastewater purification. However, the level of water decon-
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tamination at the existing facilities was insufficient in view of the glue produc-
tion increase. The implementation of the ChL business model based on pay-
ment for the amount of purified water motivated both companies to cooperate
in their efforts for process modernisation. The reconstruction of wastewater
processing facilities and application of an advanced decontamination technol-
ogy according to a know-how suggested by the service company provided
the increase of purification quality to an environmentally appropriate level
and a significant reduction in the consumption of all the chemicals used for
wastewater decontamination.

3. Tasks of service provider - tasks of service recipient

The service provider has developed and installed the improved wastewater
purification process at the user's facilities and currently supplies the minimised
amounts of required chemicals (FeCI" NaOH) on the basis of Chemical Leas-
ing. The company also takes care of the user's personnel training in the new
process operation, the residual solid wastes transportation and disposal.

The service recipient has performed all up-scaling activities required for
the improved wastewater process installation and currently effectively per-
forms wastewater purification using the chemicals supplied on the basis of
Chemical Leasing.

The North-Western International Cleaner Production Centre (NWICPC)
as the project coordinator organised the communication (meetings, work-
shops, agreement preparation) between the representatives of the service
provider and recipient, provided them with the information about the advan-
tages of the Chemical Leasing business model and promoted the national and
international support of the project.

4. Functional unit as basis of payment (for example: cleaned or
coated surface area, hours of operation, volume of purified
water, etc.) and further agreements (in particular as to profit
sharing and liability issues)

Payment according to the Chemical Leasing agreement between the parties is
based on the amount (cubic meters) of purified water. The process optimisa-
tion provided the reduction of 1 m3 wastewater purification cost from the
initial value of about 27 Euro to 13 Euro established according to the Chemi-
cal Leasing agreement.
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5. Benefits

Economic benefits: More than 50% decrease of wastewater purification cost
and required chemicals consumption mutually profitable for participating
companies.
Quality and organisational benefits: The implementation of the advanced
wastewater purification process is profitable for the service provider only in
the case of Chemical Leasing application since the amount of supplied chem-
icals is significantly reduced.
Environmental benefits: The installation of the new wastewater purification
process provided the reduction of impurities contents in the glue production
effluents to a level below the sanitary standards. Furthermore, the amount of
environmentally hazardous chemicals (FeCI3, NaOH) used for wastewater
purification is significantly reduced.

6. Experiences

(Interviews of the participating companies by a structured questionnaire.)

In the interview relating to the experience of Chemical Leasing application the
General Director of the service provider underlined that the new business
model was beneficial for the company in respect of economic profit and op-
portunity for a most effective introduction of innovations and know-how. The
Deputy Technological Manager of the company using the service indicated
that the new business relationship was economically beneficial and provided
the fastest and mostly efficient approach to solve environmental problems that
the company had been facing before.

7. Involved partners and country information

Supplier

• Company name: ERG
• Field of activity: R&D and service company specialising in the develop-

ment of waste purification and disposal processes
• Role in the project: Service provider of industrial wastewater purification

including the supply of chemicals, equipment, personnel training and
residual wastes disposal

• Location: Russia, 5t-Petersburg, Torzhkovskaya str. 4, office 413
• Contact person: Dr. 5ergey Karpov, General Director
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User

o Company name: Henkel-ERA
o Field of activity: Production of industrial, constructing and household

glues, synthetic soaps and detergents
o Role in the project: User (service recipient) of chemicals and equipment

for wastewater purification
o Location: Russia, 187000, Tosno, Leningrad region, Moskovskoe shosse, 1
o Contact person: Dr. Wolfgang Burger, Production Manager
o Website: www.henkel.com.ru.henkel.com

Fig. 1. Waste water treatment at Henkel

Fig. 2. Production of glues at Henkel
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Questionnaire

Water Purification
ERG (Supplier)

CD (lJ Ql @)

LOW HIGH
1 What were the key benefits expected leading to your

participation in the project?
1. implementation of new equipment, chemicals and

process for the purification of glue production
wastewater

2. more than 50% decrease of wastewater purification
cost and required chemicals consumption mutually
profitable for participating companies

2 Were these goals achieved?
YES J NO
X 0

- - -~ - --- - - - -------- ---- --- - - - --- ----- ------~-- - - - -- --------- --------- - - --
If not, why:

3 Was the implementation of the new business model J__~__J?.L~__!___~_f--
~~~lIe_n_gi~~~n_~~~~r~~?__________________________- --

'::')~6ifficulties during/with the implementation?
3 a Long period of optimising the process.

4 Is the new business model competitive CD (lJ Ql 0
S Are you successful with the new business model? <D (lJ @ 0
6 Could you use the experiences also for other pro~ucts/offers? <D (lJ @ 0
7 How many customers have accepted the new business model

till now? about 5

" Are these small (to 50 employees), medium-sized (51 to 250
employees) or big enterprises (more as 250 employees)? small and medium-sized

9 Is the application of chemicals a core competence of these YES NO
enterprises? 0 X

10 Were other companies involved in the implementation of this
YES NOmodel (providers of equipment, disposal/recycling companies,
X 0etc.)?---------- - - - - --- - - ----- - -- --- - ------- - - -- --- ------------ -------------

If yes, please specify:
Krasny Bur.

11 Characteristics of involved chemicals:
Value CD (lJ @ @)

Recyclability 0 (lJ @ @)

Hazardousness <D 8 @ @)

12 Consequences of the model:
Product innovation CD (lJ Ql I 0
Earnings 0 (lJ Ql I @)
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Cost OJ e ® ®
Sales volunlC OJ (I) C) ®
Customer relationship OJ (I) C) ®
Competition OJ (I) ® 0
New customers OJ (I) C) ®
Mass of raw material/new product OJ (I) ® 0
100%

13 Is the model also suitable for very small enterprises (5 to 20
employees) or small product quantities? YES NO

X 0

- - -- --- -- - ---- - ------ -----~------- - - - - - - - -- - - -~-------- ------ ------ -- - - - --
Reasons:
The application of Chemical leasing business model provided more than 50% decrease of
wastewater purification cost and required chemicals consumption thus providing a mutual profit
for both participating companies, Small enterprises also can coHect wastes for cyclic purification
(for example once per week).

14 Motives for the introduction of the new business model?

Implementation of new technologies in the entire plant.

15 What are the main advantages/disadvantages of this model as compared to the traditional sales
concept?

Opportunity for establishing mutually profitable long-time relations.

16 Which charging base (unit of payment) do you use?
cubic met~r

17 Has this charging base any disadvantage from your point of YES NO
view? 0 X

------~------ ---------------- ----------- ------ ------ -----~- - -- ---------
If yes, please specify:

18 What quantity of a new product could be saved? about 50% of reagents can be
kg, I, %, etc. saved

19 What quantity of hazardous wastes could be reduced? concentration of the hazardous

kg, I, %, etc. wastes will be less than the
maximum permissible concentra·

tion established by law

20 What waS the decrease of emissionS to the erlVironment?
organic compounds up to 98%

kg, I, %, etc.

21 Would you implement the new business model once again? YES NO
X 0

22 Will you use the business model also for other products? YES NO
X 0

23 Will this model foster the implementation of REACH?
YES NO

X 0
- - -- - --- --- - - ~---- -------------- --------- - -- ---------- - - -- ------ -- - - - ~-
Reasons:
Ability to control production process and life cycle of the substance.

24 What would you change, complete or develop at this model?
Implementation of this model in all treatment stations of the plant.
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Questionnaire

Water Purification
Henkel-ERA (User)

CD
LOW

What were the key benefits expected leading to participation in
the project?
1. implementation of new equipment, chemicals and

process for the purification of glue production
wastewater

2. more than 50% decrease of wastewater purification cost
and required chemicals consumption mutually profitable
for participating: companies

Were these goals achieved?2
YES J NO
X 0

-------------- ~------------
If not, why:

3 Was the Implementation of the new busmess model Challengml
In general? CD
--- ------- ------- ------- ----~----------- - -------

Difficulties during/with the implementation?
a long period for optimisation of process.3

4 Does the new business model pmvide cost reductions? CD (j) ® I (I
5 Are you successful with the new business model? CD (j) ® I (I

YES
o

6 Were other companies involved in the implementation of this
model (providers of equipment, disposal/recycling companies,
etc.)?

------------------~--- ---~-------~-------------- -------------- ~------------If res, please specify:

7 Characteristics of involved chemicals:

Value CD 8 ® @

Recyclability 0 (j) ® @
Hazardousness 0 (j) ® @

8 Consequences of the model:

product innovation CD (j) ® (I

Earnings 0 (j) ® @

Cost CD 8 ® @

Supplier relationship CD (j) ® (I

Competition CD (j) Cl @

Mass of raw material/new product 100% CD (j) ® (I
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9 Is the model also suitable for very small enterprises (5 to 20
employees) or small product quantities? YES NO

0 X
- -- --- - - - ------~- - ---- ----------- ------------ ---------- - - -- - - - - - - -- - -- - -
Reasons:
The application of the Chemical Leasing business model provided 50% decrease of wastewater
purification cost and required chemicals consumption thus providing a mutual profit for both
participating companies. Small enterprises also can collect wastes for cyclic purification (for
example once a week).

10 Motives for the introduction of the new business model?
Implementing new technologies in other purification or production processes.

11 What are the main advantages/disadvantages of this model as compared to the traditional sales
concept?
Opportunity for establishing mutually profitable long-time relations and replacement of old tech·
nologies using innovations.

12 Which charging base (unit of paymerlt) do you use?
cubi<: meter

13 Has this charging base any disadvantage from your point of YES __L_____N~~____view? 0-~- -- ------ - - - - - --- - -- ------~---- ------------ ---------~--
If yes, please specify:

14 What quantity of a new product could be saved?
about 50% of reagents can bekg, I, %, etc.

saved

1S What quantity of hazardous wastes could be reduced? concentration of the hazardous
kg, I, %, etc. wastes will be less than the

maximum permissible con centra·
tion established by law

16 What was the decrease of emissions to the environment?
kg, I, %, etc. organic compounds up to 98%

17 Would you implement the new business model once again? YES NO
X 0

18 Will you use the business model also for other products? YES NO
X 0

19 Will this model foster the implementation of REACH?
YES NO

X 0
-------------- ------------- ----------- ---~--- - - - -- --------- - - ----------
Reasons:
User will use product of proper quality.

20 What would you change, complete or develop in this model?
Implementation of this model in the entire plant will allow us to reduce production costs and
impad purification facilities. It will also ~ our contribution to environmental protection.
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Third-Party Quality Assurance and Certification
Chemical Leasing: Optimisation by Certification
UlrichNageland Peter Schaff

Chemical leasing is a business model benefiting not only lessor and Jessee,
but also the environment. Quality management is one of the key factors in
ensuring that all stakeholders will actually be able to realise the benefits in-
volved in Chemical leasing, and is of particular importance at the interfaces
between leasing partners. TOV SOD Management Service GmbH, a TOV
SOD company, has decades of experience in the certification of various man-
agement systems throughout all industries. This contribution shows that "Cer-
tified Chemical leasing", a standard developed by TOV SOD, ideally inte-
grates quality, environmental and occupational health and safety elements
with specific requirements of the chemical industry. The key is integrated
management systems! The article also reveals, however, that even assessment
of individual segments - quality, environmental or occupational health and
safety management - strengthens the Chemical leasing process to the advan-
tage of all stakeholders and the environment.

Why quality management?

Chemical Leasing, as is generally known, aims at the benefit-oriented and thus
more efficient use of chemicals to realise both ecological and economic ad-
vantages. Quality assurance by an impartial third party assists interested par-
ties to secure the benefits aimed at through Chemical Leasing, can initiate and
promote Continuous Improvement Processes in participating companies and
prevents misuse, which could discredit the model and thus jeopardise existing
opportunities. A well-established quality assurance system can also strengthen
the basis of trust between stakeholders, increase acceptance of Chemical
Leasing among third parties, e.g. governmental organisations, sponsors, inves-
tors and, last but not least, the staff involved, and widen existing interest in
the model.
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Focus on quality, environmental protection and occupational
health and safety

The interfaces between Chemical Leasing partners are of paramount impor-
tance for quality assurance in this context. Owing to the highly heterogeneous
structure of the participating companies, ranging from small enterprises in
developing countries to chemical multinationals, a graduated quality assur-
ance system will be needed. Within the scope of individual certification proc-
esses, TOV SOD Management Service uses criteria catalogues, which are
flexibly customised to on-site conditions in the individual company. With
respect to quality, environmental and occupational health and safety manage-
ment, in Chemical Leasing, the term "quality assurance" needs to be defined
more broadly. It applies to the quality of performance in technical, occupa-
tional health and safety as well as environmental areas. In particular, quality
assurance also regulates roles and responsibilities for the quality of various
services and any liability issues arising thereof, thus also ensuring legal com-
pliance and effectiveness.

Quality assurance principles

A quality assurance programme for Chemical Leasing projects has to be based
on the following principles:

1. The certificate is awarded following assessment by an independent third-
party organisation.

2. The project must involve verified ecological benefits.
3. Clear assignment of responsibilities to stakeholders, in accordance with

risk management, must be ensured.
4. National regulations are observed.
5. National and international standards, where applicable and suitable, must

be consulted.

Minimum requirements for Chemical Leasing in terms of quality assurance
include:

• State-of-the-art and statutory requirements plus specific requirements
defined by the chemical industry applicable to the substances used have
been fulfilled.

• Safe and ecological operation of installations and systems is ensured.
• Personnel are protected from safety and health hazards in the work-

place.
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• Stakeholders' (lessor's and lessee's) interests are considered on a fair basis
characterised by mutual trust.

Quality assurance verifies that

• requirements for state-of-the-art technical equipment are satisfied,
• personnel training and qualification criteria are fulfilled,
• process and product safety is ensured,
• ecological standards and applicable limits are observed as a minimum

requirement,
• a suitable risk management system has been established to address po-

tential emergencies or failures,
• the Continuous Improvement Process - the core of every quality manage-

ment system - is effective and proactively applied.

Ideally, Certified Chemical Leasing will ensure expedient and target-group
specific bundling of quality, environmental and occupational health and
safety management aspects plus fulfilment of the specific requirements of the
chemical industry (Fig. 1).

Integrated Management System
r
I _ Quality ----. E~_-'I ~l_ .......m.. M.... _ .. ~

, ~ertified Chemical leasing CCl)

r~III-;.· !~l". Occupational
. .: •::J.~, Health and Safety

•
~~_========:::":;:::=======::...J

0.' ..1W'
Management Service

Specific Aspects of
the Chemical Industry

Figure 1
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The four building blocks in detail

Quality management

ISO 9001, the classic among international quality management standards,
describes a quality management approach for the entire organisation. Striving
for continuous improvement, quality management focuses on legitimate cus-
tomer requirements - here the keyword is Continuous Improvement Process
(OP). An accredited third-party certification body - for example TOV SOD
Management Service - can confirm that the organisation has established a
quality management system, maintains the required documentation and actu-
ally implements all measures needed to achieve quality objectives. A func-
tioning quality management system establishes a basis for an effective and
efficient partnership in Chemical Leasing. Nevertheless, certification of the
quality management system is not a must requirement for Certified Chemical
Leasing. However, when conducting certification according to the "Certified
Chemical Leasing" standard, TOV SOD experts also include key elements of
ISO 9001 which are crucial for the success of the leasing partnership.

Organisations consistently integrating quality management into their cul-
ture enjoy a host of benefits not limited to Chemical Leasing itself. Quality
management ensures standardised processes and consistently high product
and service quality - independent of how strong the individual players are
going on a specific day. It helps to respond quickly and flexibly to new gen-
erallegal or technical conditions and changing customer requirements. Qual-
ity management enables multinationals to adapt to specific national require-
ments while maintaining a high level of product and service quality across all
locations and horders.

Environmental management

Environmental management integrates cost-effectiveness, customer focus and
ecological responsibility in enterprises. Management systems also facilitate
successful implementation of the organisation's environmental policy and
statutory requirements. The ISO 14000 series of standards offers an appropri-
ately comprehensive and systematic approach, which ensures that environ-
mental objectives and targets will be considered throughout all areas during
the planning, implementation and control of corporate activities. An environ-
mental management system also helps to define, initiate and optimise the
environmental effectiveness of processes. Ongoing comparison between ac-
tual status and statutory requirements is another element firmly anchored in
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the system. Environmental management systems may speed up approval pro-
cedures and allow potential resource savings to be systematically realised.
Another benefit of environmental management systems is that they reduce the
risk of violation of environmental regulations - the keyword here being legal
compliance. Moreover, liability risks also become calculable.

The following applies to ISO 14001 and other environmental manage-
ment standards: Certification is not a must requirement for "Certified Chemi-
cal Leasing". However, TOV SOD's criteria catalogues for Chemical Leasing
also include key elements of the ISO 14001 standard.

Occupational health and safety management

Occupational health and safety management is an important subject, in par-
ticular in conditions where chemicals are handled. High standards of occupa-
tional health and safety strengthen employee motivation, resulting in lower
absenteeism rates and fewer production stoppages. When handling chemi-
cals, in particular, potential physical an·(j psychological stress must be taken
into account. Organisations have the duty of preserving the physical, mental
and psychological wellbeing of their personnel while permanently sustaining
and enhancing their work performance. If top management and on-site ex-
ecutives regularly address occupational health and safety, unnecessary costs
caused by accidents will be avoided. The guidelines issued by the Interna-
tional Labour Organisation (ILO) and the OHSAS 18001 (Occupational Health
and Safety Assessment Series) or SCC (Safety Certificate Contractors) stand-
ards are some of the documents ensuring a systematic approach.

Occupational health and safety also become particularly important in
view of the increasing tendency towards fewer and fewer statutory regula-
tions, resulting in a higher degree of freedom, but also in a significantly
higher level of responsibility for entrepreneurs and executive staff. Important
keywords in this context, also in terms of Chemical Leasing, include: harmo-
nisation, liberalisation and deregulation. An occupational health and safety
management system helps to make the most of this freedom while still taking
full account of the responsibilities involved.

The following also applies to systematic occupational health and safety
management: Companies not only benefit within the scope of Chemical Leas-
ing. OHSAS 18001 and other occupational health and safety standards, for
example, support organisations in identifying and eliminating hazard factors.
Informing employees openly about prevention goals adds to their motivation
to become proactively involved in the achievement of these goals. Application
of a management system allows occupational health and safety performance
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to be compared on national and international levels, in both industrialised and
newly industrialised countries.

Last but not least, the following also applies to occupational health and
safety management: When certifying Chemical Leasing projects, TOV SOD
specialists do not require complete compliance with an occupational health
and safety standard, e.g. OHSAS 18001, although the key elements of an oc-
cupational health and safety system must be observed.

Specific requirements of the chemical industry

Special process and product specifications have been set forth for companies
in the chemical industry. Additionally, specific limits must be observed for
pollutant or VOC (volatile organic compounds) emissions. Specific maximum
allowable concentrations at workplaces must not be exceeded. Both the trans-
port of chemicals and the recycling or disposal of chemical wastes are subject
to particular requirements. Periodic hazard assessments - which in Germany,
for example, are mandatory according to the Ordinance on Industrial Safety
and Health (Betriebssicherheitsverordnung, BetrSichV) - are a must require-
ment in the chemical industry. To achieve a Continuous Improvement Proc-
ess, product and process requirements must be identified, evaluated and
monitored on a regular basis.

TUV SUD's expertise

Using techniques and technologies to benefit people, improving them con-
tinuously and keeping people and the environment safe. This has been the
corporate mission of TOV SOD for over 140 years. The corporate objective
set forth in the TOV statutes at its foundation was "To protect people, the
environment and property against the adverse effects of technology". How-
ever, as early as in the 19th century the company extended its scope beyond
this objective, and also issued recommendations on cost-effective plant op-
eration. Soon, the basic concerns that have driven TOV SOD operations since
that time emerged: Safety, cost-effectiveness and quality assurance - three
goals that also apply to the "Certified Chemical Leasing" model.

For over 25 years, TOV SOD Management Service GmbH has been
dedicated to the certification of quality and other types of management sys-
tems. The experts at TOV SOD Management Service are familiar with all
relevant international and national standards and, working in interdisciplinary
teams, have also developed their own standards. "Certified Chemical Leasing"

116



Ulrich Nagel and Peter Schaff

is also a standard tailored to practical needs and developed by TUV SUO
Management Service, which has decades of experience in the chemical in-
dustry throughout all major economic regions in Europe, America and Asia
and profound expertise in quality, environmental and occupational health and
safety management.

Longstanding and international experience, interdisciplinary approach
and impartiality are TUV SUO attributes, which also benefit companies re-
questing assessment and certification in the field of Chemical Leasing.

Certification process

How does a certification procesd according to the "Certified Chemical Leas-
ing" standard work? TUV SUO Management Service does not take action on
its own account. All partners in a Chemical Leasing project can commission
TUV SUO to carry out certification, e.g. chemicals producers, process equip-
ment manufacturers, users of chemicals, disposal and recycling companies
and many more (Fig. 2).

Chemical Leasing and Cleaner Production
---- ...._._- -." - --- ._-- - - _.-.------- ~
~:::::> I ,C=(fum~

Deline scope of auditing
- I

Management Service
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I
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I
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- MlMIlals. Procedares
- Work IDStructiODS
. Tntiaing Dor:un.matiOD

I
I '

Dn-site-andit:
- eaviroameatal aspects
• legal requirements
- wodtplace eaviroanDt
- employee training

Certificate

Report witb resuhs and
poleeliallo. impmvenots

Figure 2
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Before the actual start of the process, the scope of certification is defined
jointly by the Chemical Leasing partners and TOY SOD, taking the stakehold-
ers' interests and capabilities into account while considering indispensable
requirements of quality, environmental and occupational health and safety
management. Subsequently, the certification process and schedule are laid
down in detail. The first step in the actual certification process is the review
of relevant documents, comprising firstly the contractual obligations of the
Chemical Leasing partners, and secondly documented procedures and work
instructions established for the on-site production process. The four-pronged
approach, involving quality, environmental and occupational health and safe-
ty management plus the specific requirements of the chemical industry, plays
a major role in both document review carried out by auditors and on-site as-
sessment, the "certification audit". In document review, TOY SOD specialists
focus on aspects including commitment to quality management, product and
process requirements, manuals and documented procedures, work instruc-
tions or training plans. During the on-site audit, experts verify on the spot, on
the company's premises, whether quality and environmental requirements
have been complied with, assess how legal requirements are implemented in
practice, how individual workplaces are designed, how recycling and dis-
posal, for example, are regulated, and so on.

Does the organisation comply with the agreed requirements? What prob-
lems and nonconformities have been revealed? How can cost-effectiveness
be optimised? Are there any opportunities for improvement that can be re-
alised? Answers to these questions will be provided to the Chemical Leasing
partners in a comprehensive report, which covers the certification process
and documents not only results, but also opportunities for improvement, the
keyword here being "Continuous Improvement Process".

If the Chemical Leasing partners satisfy the criteria developed by TOY
SOD Management Service, the "Certified Chemical Leasing" certificate, de-
livering visible and high-profile proof of the achieved performance, is award-
ed.

TOV SOD Octagon - Pro Tem

To maintain this certificate and the use of the corresponding TOY SOD Oc-
tagon, Chemical Leasing partners not only need to undergo initial certifica-
tion, but also have to pass"regular re-assessments, in most cases on an an-
nual basis. In years two and three following initial certification, TOY SOD
experts apply a sampling approach to verify that the organisation continues
to comply with requirements. In year four, the entire certification process is
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repeated within the scope of "re-certification". In extreme cases, if major non-
conformities with requirements are revealed in a company, certificates may
be withdrawn immediately. The positive side of this coin: Organisations hold-
ing a "Certified Chemical Leasing" certificate and thus being authorised to use
the corresponding TOV SOD Octagon document that they participate in a
Chemical Leasing project at an advanced level. The time limit and the possi-
bility of immediate intervention in cases involving violation and misuse em-
phasise the trustworthiness of the certification and the corresponding logo.

Organisations that have already implemented an integrated management
system, for example as per ISO 9001, ISO 14001 and OHSAS 18001, may
benefit from potential synergies. Other companies which are motivated by
Chemical Leasing to start addressing the relevant standards will benefit from
their implementation throughout their entire organisation - not only within the
context of Chemical Leasing.

Criteria catalogue

Organisations striving to gain certification according to the TOV SOD "Certi-
fied Chemical Leasing" standard must fulfil a host of criteria in both theory
and practice - ranging from energy management in production, reduction of
emissions to air, water and soil, safe workplaces, regular measurement of key
parameters, and waste and waste-water disposal to the selection of suitable
means of transport (Fig. 3).

Within the scope of their assessment, or audit, experts ask questions,
including:

• Does the company take steps to ensure sustainable energy use? What
instruments does it employ to do so?

• How does the organisation identify, document and implement informa-
tion about relevant environmental requirements?

• What measures does the company take to organise and ensure observ-
ance of emission limits at individual workplaces?

• How is disposal of recyclables and waste organised and how is it realised
in practice?

• Does the organisation proactively address "critical" situations? What pro-
visions does it make and what drills and practices does it perform?

• How does the organisation translate environmental requirements into
instructions for the individual workplace?

• How do energy supply, waste and waste-water disposal function in the
individual production and work units?
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Figure 3
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o What exhaust-air systems are available, do they function correctly and are
they regularly serviced and maintained?

o According to which criteria does the organisation select means of trans-
port for work equipment and products? Is resource-saving technology
employed in transport?

o Does the organisation maintain a hazardous substances register? Is this
register consistently updated and is safe handling of these substances
implemented in work processes?

o Is the organisation committed to replacing hazardous substances with
environmentally friendly ones?

o Are relevant explosion protection regulations observed in areas where
chemicals are stored?

o Are sources of emission systematically identified and documented? Does
the organisation have its own strategy, e.g. aimed at reducing C02 emis-
sions?

o Does the organisation seriously address the subject of noise emissions?
o Does the organisation maintain valid training certificates proving that

personnel are trained regularly in the handling of hazardous materials?

Objective evidence to answer these questions is sought in both management
system documentation and on-site interviews conducted with executives and
employees. Evidence is documented and evaluated. On the basis of this evi-
dence and these evaluations, an overall evaluation is then arrived at, which
results in certificate issue and demonstrates existing opportunities for im-
provement.

Practical examples

Various patterns of Chemical Leasing including the accompanying quality
management certification are possible, for example in case two companies
agree on a Chemical Leasing project. Or in case a chemicals producer
launches a cooperation with a process equipment manufacturer to provide
optimised services to the Chemical Leasing partner. Another possibility is a
joint venture between various partners, e.g. chemicals producers, process
equipment manufacturers, transport and disposal companies, and a manufac-
turer planning to use Chemical Leasing services.

Examples for such applications in practice have been explained in the
previous chapters.

Within the scope of certification, TOV SOD Management Service verifies
on site, at the premises of all parties involved, whether all criteria set forth in
the Chemical Leasing agreement and all indispensable state-of-the-art require-

121



Chapter 6: Third·Party Quality Assurance and Certification

ments for quality, environmental and occupational health and safety manage-
ment have been implemented and complied with. Initial pilot projects which
will confirm whether TOY SOD's "Certified Chemical Leasing" standard is fit
for practice and actually adds value to stakeholders have been planned in
cooperation with the United Nations Industrial Development Organisation
(UNIDO). Given this, Chemical Leasing certificates and the TOY SOD Octa-
gon for Chemical Leasing projects are expected in the near future.

Conclusions

Quality assurance is a must task to realise the opportunities offered by the
Chemical Leasing model and prevent misuse and fraud. Certification by an
impartial third party, e.g. TOY SOD Management Service, ensures that Chem-
ical Leasing will actually generate sustainable solutions, that relevant criteria
of quality, environmental and occupational health and safety management
will actually take effect and that the specific requirements of the chemical
industry will be observed. Based on decades of experience in the chemical
industry and in quality management, TOY SOD Management Service has
developed the "Certified Chemical Leasing" standard, which pursues an inter-
disciplinary approach. The TOY SOD Chemical Leasing certificate plus the
accompanying Octagon strengthen confidence both in certified organisations
and the Chemical Leasing model.
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Chemical Leasing - Legal Questions
Michael Wittmann

In the course of the implementation of the Chemical Leasing business
model not only the technical and the economic feasibility, but also the
general legal conditions have to be clarified. In this context questio,:,s in
the fields of private law and administrative law arise.

1. The most important questions concerning private law are: What kind
of contract is needed to implement a Chemical Leasing business
model, what is the difference between such a contract and a purchase
contract regulating a conventional business model, and what provi-
sions should be included in the contract?

2. Questions concerning administrative law: Which obligations under
administrative law have to be complied with and who is responsible
for their compliance? What are the differences compared to the con-
ventional model? The most important administrative matters in this
context concern trade law - in particular the industrial plants law and
the waste management law.

Below these questions are dealt with on the basis of the Austrian legal sys-
tem.

Ad 1: Contracts

According to the Austrian law of contract there is a principle of freedom of
contract. The contracting parties can freely agree on mutual obligations, only
the most important contracts (purchase, tenancy, donation, etc.) are standard-
ised by law. There is no obligation of standardisation of contracts. Therefore
new business models, such as leasing or franchising, can be established in
economic relationships, irrespective of the contracts standardised by law. In
case of any legal dispute due to such an atypical contractual relationship,
jurisdiction is first of all based on court rulings regarding the type of contract
regulated by law which is most similar to the respective atypical contractual
relationship. The court rulings on leasing contracts, for example, have devel-
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oped according to the judicature on purchase and tenancy, since the leasing
business is to be considered as a mixture between purchase and tenancy.
When a new businessmodel is introduced, it is thus of great interest from the
legal puint of view, what kind of contract is usedand which of the established
contracts is most similar to the new business.

The traditional model of supplying chemicals is based on the purchase
contract. The supplier sells to the user a certain quantity of the chemical
substance at a certain price. (This entails an incentive which is unfavour-
able from the environmental point of view: The supplier is the more suc-
cessful, the more chemicals it sells. This should be avoided by applying the
new business model.)

There is no doubt about the fact that the purchase contract is the most
important contract in economic relationships, it is strictly regulated by the
Austrian General Civil Code (AGBG Allgemeines BLirgerliches Gesetz-
buch), the main code of Austrian private law. There the obi igations of
buyer and seller are defined, there are also rules for the most important
potential causes of conflict and there is an abundance of court rulings. In
short: The purchase contract is a routine business operation and there is
an abundance of legal reference material.

Regarding Chemical Leasing the situation is quite different: It is not
mentioned at all in the Austrian General Civil Code, it is an atypical con-
tract which is yet to be developed by lawyers or legal divisions of enter-
prises planning to do business according to the Chemical Leasing model.
As mentioned above it is important in this context to find out which of the
established types of contract is most similar to the new contractual rela-
tionship.

There is comprehensive jurisdiction available regarding the leasing
business commonly used in car trade. However, this business type cannot
serve as a model for Chemical Leasing. Although discussions about a
desired service-oriented and ecologically reasonable chemicals manage-
ment business, the so-called Chemical Leasing, have been going on for
years already, any similarity to the well-known leasing contract is rather
superficial. If you need a car, you need not buy it, you can just lease it
and get all benefits of having a car. The enterprise which needs a chemi-
cal substance need not buy it either, if it opts (together with its supplier)
in favour of Chemical Leasing, and it will get the benefits of this chemical
substance. However, these are all similarities, while the differences are
much more prevailing. The car which you lease will become your own
car after some time. However, in Chemical Leasing the user will never (if
at all only temporarily) acquire ownership of the chemical substance to
be used.
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Tenancy cannot serve as a model either, as the business objective is
not to sell a certain quantity of a chemical substance, which is rented so
to speak. This would lead to the same undesired incentive as in case of a
purchase: It would mean that businesssuccessdepends on the quantity of
the chemical substance used. Instead the businessgoal in Chemical Leas-
ing is the benefit of the chemical substance, which can be considered to
be a service.

It thus seems to be an atypical service contract: The former supplier,
now lessor, undertakes to make the benefit of the chemical substance
available to the user (lessee),and to take over, if required, certain further
services in connection with the use of this chemical substance.

This atypical service contract is most similar to a contract for works
and services, as a certain result is owed by,the debtor like in a contract for
works and services. A typical example for a common contract for works
and services is commissioning a master builder to build a house on a plot
of land. However, in Chemical Leasingthe contract cannot be fulfilled by
delivery and acceptance by the factory. The house will be completed
sometime. However, chemicals will be permanently needed by the enter-
prises using them. Therefore the contract has to be de devised as a long-
term obligation, and in this respect it is similar to the service contract or
the tenancy. Also in case of more comprehensive services on the part of
the supplier a service contract or tenancy can serve as a model.

The content of the contract will depend decisively on the desired
level of integration, which means how many service tasks will be assumed
by the supplier in connection with chemicals management. If a high level
of integration is desired, supplier and user can found a company for the
purpose of chemicals management and regulate the mutual obligations in
a company agreement.

Otherwise it will be an atypical service contract, which is most similar
to a contract for works and services, containing, however, elements of a
service contract and tenancy.

It is important to include the following clarifying points in such a con-
tract:

The definition of result owed by the debtor: What is the "benefit of a
chemical substance" and how can be proven that the supplier has made
available the benefit to the user. For this definition exact knowledge about
the plant and the process in which the chemical substance is used is re-
quired.

The agreed fee and the factor on the basis of which it is charged: This
could typically be a certain period of time or a certain production vol-
ume.
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The obligations and the fields of responsibility of the contracting part-
ners should be described as precisely as possible. This, again, predisposes
an exact knowledge of the specific conditions of the company.

Rules on the most important cases of conflict in question should be
provided for in the contract: warranty provisions, contractual penalties, etc.

To summarise it one could say that the Chemical Leasing contract will
be an atypical service contract which is most similar to a contract for works
and services, but contains also elements of service contract and tenancy.
In the case of high integration and foundation of a company for the pur-
pose of chemical management the mutual obligations can be regulated on
the basis of a company agreement.

There cannot be a "sample contract" on Chemical Leasing because
due to great variety within the framework of this business model the neces-
sary consideration of company-specific conditions would not be possible.

Ad 2: Administrative law

In connection with Chemical Leasing the industrial plants law of the trade
regulations and the waste management law are the most important matters
under administrative law.

As opposed to private law it is clearly defined in the legal provisions
under administrative law who is obliged to behave in which way. Usually
there is no room of manoeuvre for free agreements. If for example an or-
dinance under industrial plants law stipulates an emission threshold value
it will have to be complied with and the owner of the plant will be respon-
sible for the compliance with the threshold value.

The legal form of the business activity cannot change anything regard-
ing the threshold value and its binding character. However, with a Chem-
ical Leasing with a high level of integration the person responsible can
change. It could, for example, turn out to be useful that the supplier rents
the plant of the user (or the parts of the plant where the chemical substance
is used), and becomes thus the tenant of the industrial plant and responsi-
ble for the compliance with the rules under industrial plants law. If the
supplier and the user found a company for the purpose of chemicals man-
agement the company can become owner of the industrial plant and thus
it (or its managing director) will become responsible for the compliance
with the rules under industrial plants law. This applies also to obligations
resulting from the plant operation permit, as this decree has an "in rem"
effect, which means that the obligations are passed on from the original
addressee of the decree to the new owner of the industrial plant.
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An important aspect of Chemical Leasing is the closing of material
cycles: The used chemicals are reprocessed and reused. In this way the
quantity of wastes to be disposed is reduced. However, there is also a stage
in the material cycle, in which the chemical substance is considered to be
waste from the legal point of view and is thus subject to the waste manage-
ment act: Namely, when the used chemical substance is returned to re-
processing. Thus, as a consequence of the implementation of the business
model Chemical Leasing the provisions under waste management law
become applicable to the parties involved.

In the case of Chemical Leasingwith a high level of integration where
the supplier takes over many services in connection with chemicals man-
agement and has therefore rented the plant of the user or if both indus-
trial plants have been integrated in a company, thus if both plants have the
same owner, the obligations regarding accompanying documents for the
transport and regarding the permit for the collection and treatment of haz-
ardous wastes are not applicable, as the Waste Management Law provides
for certain exceptions for wastes generated on one's own premises.
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Chemical leasing Toolkit
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1. Introduction

This article presents an overview of the general content of UNIDO's Chemical
Leasing toolkit, which aims at enabling a systematic approach to the imple-
mentation of Chemical Leasing business models at company level. It has been
elaborated in close cooperation with the national and international experts
involved in the UNIDO project "Promotion and implementation of Closing-
the-Loops cooperation and business models in the chemical industry" that
started in 2004. The experience obtained in Egypt, Mexico and Russia presents
the basis for this instrument, which is expected to be applied by the entire
UNIDO Cleaner Production network.

The toolkit covers the main steps to be undertaken to ensure smooth and
efficient application of Chemical Leasing in industries of different sectors and
countries. Starting from a detailed market analysis and screening process to
define the most suitable sectors and companies in a given country, the toolkit
provides guidelines on the implementation and monitoring of Chemical Leas-
ing business models at plant level.

It should be noted that the present toolkit is the first attempt to provide
concrete guidelines for experts and especially independent monitoring institu-
tions like National Cleaner Production Centres (NCPCs) that are working with
industry on Chemical Leasing business models. UNIDO intends to revise and
update the toolkit on a regular basis and also to elaborate a specific Chemical
Leasing manual in the near future.

The Chemical Leasing (ChL) approach is a new and innovative instrument
to promote sustainable management of chemicals and close the material cy-
cles between suppliers and users of chemicals ("closing the loops"). Chemical
Leasing is applicable to large companies as well as small and medium size
enterprises of different sectors. Experience shows that these new models re-
duce ineffective use and over-consumption of chemicals and help companies
to enhance their economic performance.
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2. Screening of potential Chemical leasing projects (sector level)

The aim of this first step is to analyse and define chemical sectors and proc-
esses with high potential for Chemical Leasing in a given country.

• Check of industrial sectors (based on the existing supplier structures) us-
ing a set of specific selection criteria (e.g., rate of chemicals consumption
within sectors, economical criteria, opportunity of a sector for growing
etc.) ~ short list of industrial sectors.

• Description of the processes where chemicals are used that might qualify
for Chemical Leasing projects (general technical, organisational and ad-
ministrative description) ~ short list of industrial processes.

• Analysis and assessment of the economic, operational and environmental
impacts related to the application of chemicals in processes:
- Overall assessment of costs and prices of material
- Other related costs (e.g., transportation, handling, storage, waste man-

agement etc.)
- Technologies applied
- Environmental impact (e.g., workplace emissions, ambient air emis-

sions, solid waste, etc.) ~ overview of economic, operational and
environmental impacts.

• Identification of main actors involved in processes within the selected
sectors; develop a list of major suppliers and users and allocate them to
categories (e.g., size, existing contacts, etc.) ~ list of potential ChL
clients.

• Design of a database, which lists potential ChL companies, stating the re-
spective sectors, the chemicals they use, etc.: ~ ChL database (Table 1).

Based on this database, information on processes, environmental and eco-
nomic impacts and potential clients can be combined to identify processes
and companies where ChL could be applied.

Figure 1 summarises three important dimensions for the screening of
possible Chemical Leasing projects.

The first dimension shows the suitability of processes for the Chemical
Leasing business model. A low value shows considerable obstacles for
implementing Chemical Leasing (e.g., processes with a given recipe for
chemicals input). A high value indicates good applicability of Chemical
Leasing (e.g., knowledge sharing enables process optimisation related to
unnecessary chemicals consumption).

The second dimension shows how many potential clients exist and
gives an indication of potential multiplying factors. If it can be applied to
many companies, a high value results.
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Table 1. Chemical Leasing database
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ID Name Function Chemicals Technology Sector Experiences

Identification code
Name of company
Involvement (role within) in Chemical Leasing (supplier of chemicals, user
of chemicals, supplier of equipment, consultant, etc);
Chemicals applied
Technology used in the specific process where Chemical Leasing
is applied
Industrial sector of the company involved
Space for comments on case specific experiences

10:
Name:
Function:

Chemicals:
Technology:

Sector:
Experiences:

a) Suitability of processes ----7 basis for applicability of Chemical Leasing
b) Potential clients --> basis for potential multiplying factor
c) Requested impacts ----7 basis for chemical consumption, ecological and economic

relevance

Suitability of processes

Potential clients
Matrix a) b)

Potential clients

Requested impact
Matrix b) c)

Requested impacts

/:High

//~/'

~,,~ L.ow

----~
Suitability for Chl

SUitability of
processes

"----------- --------_/--v-

Suitability of process s
Matrix c) a)

Fig. 1. Screening matrix

Requested impacts
•

Potential clients
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The third dimension highlights the impacts. Positive (economic and
ecological) impacts result in high score, negative impacts such as higher
risks, more hazardous chemicals, give a low score.

The position of a potential Chemical Leasing project in the matrix in-
dicates the efforts that a National Cleaner Production Centre or an inde-
pendant expert should undertake to promote the project. If all three areas
show a high score, the potential for a successful ChL project is high.

3. Selection of potential Chemical Leasing clients
(company level)

Three basic tools were developed to support the selection of clients that might
be interested in participating in a Chemical Leasing business model.

3.1 Chemical Leasing data base

The already existing database (see structure in Table 1) should be checked
using the generated list of potential clients (suppliers and users) to find ap-
propriate partners for ChL business models.

3.2 Chemical Leasing questionnaire

As a supportive tool, it is suggested to design a specific questionnaire to in-
vestigate and get feedback on the possibility of applying the concept of ChL
by companies of different industrial sectors, industry federations and cham-
bers. This could be a very valuable source of information and a good planning
tool. The general questionnaire should be structured as follows:

o Overview of and introduction to the ChL concept;
o Examples for the application of ChL business models;
o 10-15 sector specific questions focusing on the areas where ChL might

be applied.

In parallel to this and as a supportive tool a booklet on ChL success stories
should be developed.

Note: At present, UNIDO case studies of projects in Egypt, Mexico and
Russia are already available.
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3.3 Check list for Cleaner Production projects

The following check list is a support tool for experts, NCPCs and other or-
ganisations involved in Cleaner Production activities to screen existing CP
projects and define the potential for starting-up Chemical Leasing business
models. Legal compliance is a must for all projects.

The check list includes the following 5 steps and is designed in a way that
it provides immediate reliable results.

(1) Please check which amount of chemicals are consumed by the company
(based on data of the CP project)
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Name of chemical Hazardousness Consumed Points assessment
amount for consumption

0 Big

CD Medium

CD Small

G) Very small

(2) Please assess if reduction of chemicals consumption by process optimisa-
tion can be expected?

If NO ---> stop the checking procedure
If YES ---> continue with (3)

(3) Are several users existing running the same process (potential multiplying
factor) or are suppliers known that might contribute to process optimisa-
tion and that might have other clients for the same chemicals?

Point assessment Multiplication Comments
potential

(0 High
Several comparable users of chemicals,
suppliers with broad technical know-how

CD Medium
Few comparable users of chemicals,
suppliers with little technical know-how

G) Low
No comparable users, suppliers with
technical know-how



Chapter 8: Chemical Leasing Toolkit

(4) Please mark fields relevant for each chemical in the following assess-
ment matrix using the results of step 1 and step 3 (Fig. 2):

Chemicals consumption, I
I

I I Ibig 4

Potential
mUltiplying
factor

!
II high 5 I-I

II medium 3
1 -- I

I

I,II low: 1 I I 4 I I
,

Fig. 2. Assessment matrix

medium 3 I small 2 I very small 1

@4 I I 5

6 I L 3

2 I [ 1 J

9 I ,_-----'

3 I 1_----"

(5) You can take your decision following below stated indications and based
on the score obtained

3 or less points in matrix:
4 to 9 points:

More than 70 points:

No potential for ChL activities

Medium potential for ChL exists, take the
following actions:

• Contact user and supplier and present
ChL concept

• Test attitude towards ChL, if positive, un-
dertake 1-3 visits

• Elaborate a first project idea (if necessary
help to find partners)

• Discussion on potential optimisation with
involved partners

• Assistance in establishing the Chemical
Leasing cooperation agreement 1

High potential for ChL exists
• Follow actions stated above

1 This agreement is the initial paper that defines the interest of a minimum of two com-
panies and the NCPC (and/or involved experts) to cooperate in the development of a
Chemical Leasing business model.
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Monitoring
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Fig. 3. Chemical Leasing project phases

4. Chemical Leasing at plant level

Successful application of Chemical Leasing business models with tangible
environmental and economic benefits requires a systematic and structured
approach. UNJDO defines five phases of a Chemical Leasing business model
that cover a period of approximately 24 months (Fig. 3).

4.1 Preparatory phase (months 1-5)

During the first 1-5 months it is necessary for experts and NCPCs to get an
overview of industrial processes and technologies applied in the company to
be able to set up a detailed work plan for the implementation of ChL. Besides
that, presentations to the top management and awareness raising for the staff
of the company and other involved partners need to be undertaken.

Steps

o Quick scan survey of the industrial processes at plant level to get an initial
overview of the processes and technologies used as well as a collection
of basic data, e.g. amount of chemicals used, cost of chemicals pur-
chased, number of pieces or other indications that might be used as unit
of payment' in the Chemical Leasing contract.

2 The unit of payment is directly related to the functions performed by a chemical, e.g.
metal pieces degreased, m3 water cleaned.
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o Presentation of the ChL concept to the top management of the company
(might also be the first step in some cases).

Note: The agreement of top management is essential and no further ac-
tions should be undertaken without it.

o Pre-selection and description of the processes where ChL could be ap-
plied at plant level.

o Information seminar (approx. duration: 3-4 hours maximum) on CP and
ChL for involved (company) staff and partners (e.g., technology provider
and supplier)

o Further data collection and in-depth analysis to support implementation
o Preparation and signature of the Chemical Leasing cooperation agree-

ment between the NCPC and the participating companies. This agree-
ment is the initial paper that defines the interest of a minimum of two
companies and the NCPC to cooperate in the development of a Chemical
Leasing business model.

o Training for the staff of the companies on the concept of ChL. It is recom-
mended to include staff from the environment and quality control depart-
ment, the purchasing department, the legal department (if any), technical
and operational staff, and others.

o Design the work plan in detail and assign clear tasks and timeframes for
completion to the responsible staff members. Staff of the training depart-
ment and the financial department might also be involved at this stage.

o Upon approval, start-up of the implementation of the work plan for the
process optimisation phase.

4.2 Sustainable process optimisation phase (months 6-11)

This phase follows the principles of Cleaner Production, which means the
continuous application of an integrated preventive environmental strategy to
processes, products and services to reduce risks to humans and the environ-
ment. It is recommended to follow UNIDO's CP toolkit] for the process opti-
misation phase, which is applied by UNIDO's Global CP Programme. The
toolkit contains 10 chapters and provides guidance on how to undertake a CP
assessment. It gives information about mass flow, energy flow, costs, health
and safety issues, ete. This information should be used for identifying and
implementing the most efficient CP options for process optimisation.

3 www.unido.org/cp
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During this phase the role of an NCPC and/or an external ChL expert can
vary and will depend on the agreement between the participating companies,
their technical know-how and interest in getting actively involved in this
phase. It might include coordination, technical support, supervision, ete.

Steps

• Technical audit and gap analysis to define initial requirements for opti-
misation. This should be carried out in close cooperation with the sup-
plier.

• On the job training (OjT) for company staff (2-5 days, depending on the
complexity of the processes).

• Implementation of process optimisation (e.g., process modification and
adjustment) in very close cooperation with the chemicals supplier.

4.3 Design phase for the Chemical Leasing business model
(months 12-16)

Following the process optimisation, the design of the Chemical Leasing busi-
ness model should be initiated. Besides a detailed cost benefit analysis the
essential part of this phase is the elaboration of the Chemical Leasing contract
with all the related financial, legal, technical, management, implementation
and monitoring issues for the implementation of ChL.

Steps

• Define the unit of payment, which is directly related to the functions per-
formed by a chemical, e.g. metal pieces degreased, m3 water cleaned.

• Carry out a detailed cost benefit analysis (CBA) to evaluate the expected
environmental and economic savings of the ChL business model.

• Define a leasing rate.
• Elaborate the Chemical Leasing contract that includes the participating

companies and the NCPC as an independent monitoring expert institu-
tion.

It is important to clearly state and define all related financial, legal, technical,
management, implementation and monitoring issues for the implementation
of ChL in the Chemical Leasing contract. Additionally, the responsibilities and
tasks of each partner should be precisely identified. The contract should also
consider the performance in terms of quality and environment.
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The following elements should be included in the contract:

o l-Contract between the two companies and the independent monitoring
Institution (e.g., an NCPC or an involved ChL expert)
- Parties of contract
- Subject of the agreement
- Terms of payment
- Agreement duration
- Signatures

o 2-Annex 1 (Terms of reference)
- Title of contract

Contractors
General information
Objective of contract
Tasks of contactors in the Chemical Leasing business relationship
o Tasks of Chemical Leasing service provider
o Tasks of Chemical Leasing service receiver
Waste and emission management (local legislation needs to be taken
into account; legal compliance has to be assured)

o Tasks of the independent monitoring institution (e.g., NCPC) to assist
companies in:
- Process optimisation
- Maintenance
- Monitoring
- Provision and supervision of personnel
- Appendix (e.g., control plan and monitoring sheets)

o 3-Annex 2 (general conditions)
- Confidentiality of the data
- Publication and utilisation of results
- Use of the experiences
- Right and place of jurisdiction
- Right of withdrawal and contract termination
- Signature of contract and start-up of implementation.

4.4 Implementation and monitoring phase (one year renewable)

The implementation plan should be designed by the involved experts or the
NCPC in close cooperation with the participating companies and must have
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the full support of the top management. The following company staff mem-
bers should be consulted when developing this plan:

• Top management;
• Staff of environment and quality control department;
• Staff responsible for production (including operational staff);
• Staff of material management department and supply management de-

partment;
• Staff of the finance and the purchasing departments;
• Staff of the training department.

The expert or the NCPC will be responsible for coordinating the development
of the implementation plan and should therefore charge a fixed fee per year
for the regular monitoring of the Chemical Leasing contracts as an independ-
ent expert institution. This will include monthly evaluation reports and a final
external evaluation audit. The monitoring phase is essential to ensure the
proper implementation of the Chemical Leasing contract and adequate ben-
efit sharing among the involved partners. The monitoring should include the
following:

• The expert or the NCPC acts as an independent institution of expertise
and evaluates the established business model as well as the technical
process and its potential for improvement. In this context, the expert or
NCPC is monitoring the implementation of the project during a minimum
of one year, following the signature of the ChL contract.

• During the contract period the companies are obliged to report to the
expert or NCPC on the progress of implementation (e.g., number of
coated articles per months, problems faced during the implementation,
etc.) on a monthly basis. The collected data will be analysed on a regular
basis and used as a basis to evaluate and eventually to improve the
Chemical Leasing business model.

• The expert or NCPC will prepare unbiased monthly evaluation reports on
the implementation progress, which will be based on monthly site visits
and the data received from the companies. At the end of the monitoring
phase, a final evaluation report will be elaborated and presented to the
participating companies and partners.

4.5 Dissemination phase (starting month 17)

Encouraging other companies, sectors and countries to follow the example of
successful Chemical Leasing business models is an important element to mo-
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tivate the famous snowball effect. Detailed documentation of the experience
obtained in the implementation and monitoring of Chemical Leasing contracts
is the first step, which should be followed by a detailed analysis of the stake-
holders that can support the dissemination work and strategy development.

Steps

• Detailed documentation and preparation of PR and information material
• Analysis of stakeholders to be involved in joint dissemination work:

- chemical associations,
- ministry of environment,
- NGOs,
- research institutions etc.

• Development and implementation of a national dissemination strategy,
including awareness raising and information activities.

5. Conclusions

Experiences obtained so far, show that a systematic approach based on the
preventive Cleaner Production idea boosts the economic and environmental
success of a Chemical Leasing business model.

The involvement of an independent entity, such as an NCPc, can con-
siderably contribute to enable adequate benefit sharing and proper monitoring
of Chemical Leasing projects.

The present toolkit intends to support the work of NCPCs and independ-
ent experts to ensure the high quality of Chemical Leasing business models
and the efficient use of chemicals while reducing the risks of chemicals and
protecting human health.
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Chemical leasing Business Models - an Innovative
Approach to Manage Asymmetric Information
Regarding the Properties of Chemical Substances
Cornelia Ohl and FrankMoser

1. Introduction

On 1 June 2007 the European Union regulatory framework for the Registration,
Evaluation and Authorisation of Chemicals (REACH) entered into force (Official
Journal of the European Union 2007). REACH aims at improving the protection
of human health and the environment through a better and earlier identification
of the properties of chemical substances. To reach this goal greater responsibil-
ity is given to industry to manage the risks of chemicals and to provide safety
information on the substances'. Manufacturers, importers, as well as companies
that use chemicals in volumes of one ton and more per year are required to
gather information on the properties of the chemicals they apply.

In 2005, the EU chemical industry was the second leading manufacturing
sector in terms of value added per employee (excluding the pharmaceutical
sector). With a sales volume of EUR 436 billion it was the world's second
largest chemical industry, which consisted of several multinational companies
and about 26,000 small and medium enterprises (SMEs)'. In particular for
SMEs, for which the use of chemicals is not part of their core competencies,
the costs of internally conducting research and development (R&D) regarding
the risks and efficient application of the chemicals is disproportionately high.
The gathering of information - as required under REACH - may thus criti-
cally depend on a transfer of knowledge from the producer to the user of a
chemical.

Chemicals usually are sold to the user by the producer itself or by other
vendors in the supply chain3• Within this concept, the transfer of information

1 For further details, see: http://ec.europa,eu/environment/chemicalsJreachJreach_in_
brief04_09_15.pdf.
2 European Chemical Industry Council (CEFIe) web site: http://www.cefic.org/factsand-
figures/index.html.
3 Hereafter referred to as the traditional sales concept.
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and knowledge is consequently a crucial factor for implementing the goals of
REACH. We argue that the traditional sales concept may fall short of providing
incentives for relevant information and knowledge exchange'. If a transfer of
information enhances the efficient application of the chemical and if the ef-
ficient application reduces the volume of chemicals used, this may directly
lower the profits of the chemical industry. We therefore propose to supple-
ment the traditional sales concept by Chemical Leasing business models. Such
models are able to effectively manage the risk of chemical substances either
by posing incentives for transferring knowledge from the producer (the lessor)
to the user of a chemical (the lessee) or by assigning responsibility for the ap-
plication of chemicals to the producer.

The chapter is organised as follows: In the following section 2 we focus
on the traditional sales concept and the consequences of information ex-
change. In section 3 we introduce possible objectives of Chemical Leasing
business models and in comparison to the sales concept discuss differences
in information management. In section 4 we turn our attention to the appli-
cability of Chemical Leasing business models in practice. Section 5 closes
with a summary and discussion of results.

2. Selling chemicals in competitive markets

2.1 The objective of a sales contract

The traditional approach to trade chemicals in the chemicals industry is to sell
the chemicals to the users. The underlying objective of the trading process is
to increase utility on the buyer's side and profits on the seller's side. If the
commodity under consideration shows undesired side effects on the buyer's
side this is likely to affect its consumption behaviour. Regarding the potential
adverse effect of chemicals on human health and the environment it is to be
expected that the impact on consumption is negative. In competitive markets
the price of the commodity does not react to changes in individual demand.
If one or a specific group of buyers becomes aware of the negative side effects
of chemicals and reduces consumption, this is therefore very likely to directly
decrease the profits of the seller. In the following, we point out that these
coherences may critically impact the success of information management as
required by REACH.

4 In the following we use the terms information and knowledge as synonyms without
maintaining that the meaning of both is the same.
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2.2 Proprietorship and the allocation of risk

In trading contracts the proprietorship of the chemical, and with that the risk
of chemical accidents and adverse side effects, pass over from the producer
of the chemical to the user as soon as the sales contract becomes legally
valid. Of course, manufacturers, and all others in the product distribution
chain, can still be held liable for personal injury or property damage caused
by a defective product (here: a chemical) if obligations concerning the ap-
propriate design (design defects), manufacture (manufacturing defects), and
instructions (warning defects) are neglected. However, this is not the general
case. We therefore neglect liability in negligence on part of the producer as
well as on part of the user. Notwithstanding this, a large number of chemicals
still pose serious threats to human health and the environment. Such adverse
effects include, inter alia, cancer, allergies, and the disruption of reproductive
and endocrine systems (e.g., Royal Commission on Environmental Pollution
2003). At the same time, the impact of many chemicals is not fully understood
yet; and the public Jacks awareness of the known and unknown negative ef-
fects of released chemicals (Commission of the European Communities 2001).
The initially mentioned negative impact on the consumption behaviour of
fully informed buyers may thus be counterbalanced by the consumption be-
haviour of less informed buyers. Their consumption compared to a situation
where people are fully informed is likely to be excessively.

2.3 The impact of risk on consumption behaviour - the example
of DDT

An example that illustrates our conclusions regarding the consumption behav-
iour of less and fully informed buyers is the use of dichloro-diphenyl-trichlo-
roethane (DOT). DOT is a broad-spectrum insecticide for malaria vector
control. Although little was known about the effects of this substance to hu-
man health and the environment, the high potential of DOT to fight malaria
led to a massive agricultural overuse of DOT in the last century. In 1962, the
biologist Rachel Carson pointed out in her famous book Silent Spring that
DOT causes cancer and harms biodiversity. This gave birth to the environmen-
tal movement in the US, which eventually led to a ban of DOT for agricul-
tural use. In the 1970s and 1980s, people agreed that it was mainly the over-
use that posed serious threats to human health and the environment (Deich-
mann 1972) and consequently replaced DOT in most antimalarial uses by less
persistent, and more expensive, alternative insecticides. To date, DOT is regu-
lated under the Stockholm Convention on Persistent Organic Pollutants, which
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permits the ongoing use of DDT under certain circumstances. This shift in
preference from DDT to other pesticides with similar characteristics (Sharma
2003) is at least to some extend due to the acknowledgement of the chemicals
adverse side effects and the notion that alternatives to DOT are less risky.
Information management which calls producers and users of a chemical to
actively gather information on the properties of their chemicals - as required
by REACH - should thus be a promising route to effective risk management
of chemical substances. However, below we identify one important loop-
hole.

2.4 Information asymmetries

Small and medium enterprises (SMEs), for which the use of chemicals is not
the core business, may face disproportionately high costs for gathering infor-
mation on the chemicals they use. So the producer (for simplicity reasons here
also assumed to be the seller of the chemical) is logically the only source the
user can get information from. As pointed out above in competitive markets
producers increase their profits by selling as many chemicals as possible.
Consequently, if information transfer leads to a decreasing demand of chemi-
cals, the traditional sales concept is likely to foster situations of asymmetric
information. The reason is that the sales concept, as it applies here, provides
no incentives for the producers to transfer their knowledge to the users. To
highlight this we focus on the following setting:

The buyer of a chemical lacks in-depth knowledge on the efficient ap-
plication of the chemical in use. This leads to excessive use (i.e. over-con-
sumption) of the chemical compared to a situation where the user is fully
informed. Now the producer transfers knowledge to the user, which concur-
rently increases the efficiency of the chemical's application. All else being
equal, this lowers the user's demand of chemicals. In a competitive market
this does not change the price of the chemical and thus the profit of the
seller decreases. We therefore maintain that the traditional sales concept
poses no incentives to fully inform the users on the properties of the traded
chemicals. May this change under the REACH initiative?

2.5 A new institutional setting: REACH

With enforcement of REACH users may insist on information transfer and with
reference to REACH may claim the actual information transfer by law. How-
ever, monitoring of the producer's knowledge base is usually not easily achiev-
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able. 50 the user may not be aware of the user's advanced knowledge on the
chemical's efficient application. Moreover, REACH does not explicitly require
transferring knowledge regarding the efficient handling of chemical substances
and so the user may be unable to enforce such knowledge transfer by law.
Accordingly, producers are offered the possibility to keep their information
confidential. The incentive to keep information confidential is in particular
strong if knowledge transfer lowers the consumption of the chemicals.

The example of DOT shows that decrease in demand may not necessar-
ily be due to a transfer of knowledge regarding the chemical's efficient ap-
plication. It may also happen if a third party communicates the risk of a
chemical's side effect to the public. Whatever the cause of a change in con-
sumption is, the outcome is the same: a loss of profit on the part of the seller.
Accordingly, if monitoring of the knowledge base of the producer is not
achievable and/or knowledge transfer not enforceable by the institutional set-
ting, information asymmetries between the producer and the user of a chem-
ical will persist.

Thus, the aim of REACH to effectively manage the risk of chemical sub-
stances by means of information management is not self-enforcing. Moreover,
the traditional sales concept neither provides incentives for transferring knowl-
edge to professional nor public consumers. If the costs of gathering informa-
tion on the part of the buyers are prohibitive, over-consumption of chemicals
is likely to remain. For a number of chemicals human health and environmen-
tal risks are positively correlated with the amount of chemicals in use (e.g.,
Koeter and Visser 2000). Accordingly, the traditional sales concept fails to
support the aim of REACH, the enforcement of an effective chemicals risk
management.

3. Chemical Leasing business models

In section 2 we have argued that for small and medium enterprises (5MEs) the
costs for gathering information on the properties of the chemical substances
they use are disproportionately high and for some of the 5MEs even prohibi-
tive. Increasing knowledge on the properties of the chemical substances on
part of the users may consequently presuppose a willingness on part of the
producers to transfer their knowledge. However, we claimed that in com-
petitive markets the traditional sales concept fails to provide incentives for
information transfer if this lowers the demand of chemicals and subsequently
decreases the profits of the sellers. Moreover we pointed out that it is also not
the focus of REACH to stimulate knowledge transfer with respect to the effi-
cient application of a chemical although for a number of chemicals adverse
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side effects for human health and the environment are positively correlated
with the amount of chemicals in use. In this section we show that Chemical
Leasing business models are capable to deal with these shortcomings effec-
tively.

3.1 Objectives of Chemical Leasing

Chemical Leasing business models can differ with regard to (1) location of the
application of the chemical/ownership of the chemical- the chemical can be
applied both on the site of the supplier and the user; (2) the proprietorship of
the equipment - the equipment can be owned either by the supplier, by the
user, or by a third party equipment provider; (3) the application of the chem-
ical - in leasing contracts the application of the chemical can fall under the
responsibility of the supplier, the user, or a third party; (4) the operation of the
equipment - the operation of the equipment may either fall under the respon-
sibility of the lessor or the supplier; and, (5) the recycling 'and/or the final
disposal - the recycling and/or final disposal of the chemical may either be
provided by the user, the supplier, or a third party'-

Ohl and Moser (2007) have analysed two different types of leasing mod-
els which are derived on the basis of the aforementioned design options (1) to
(5) - a type A that differs least and a type B that differs most from the tradi-
tional sales concept. Both models have in common that opposed to the sales
concept there is no change of proprietorship; i.e., neither in model A nor B
the user becomes the proprietor of the chemical as is the case when selling
the chemical. The models differ as follows:

Chemical Leasing model A

As in a traditional sales contract the chemical is applied by the user (the les-
see), who provides the equipment for application, applies the chemical and
operates the equipment. However contrary to a sales contract and with refer-
ence to design option (5), the responsibility for the recycling and/or the final
disposal is shifted from the user to the producer. This design differs least from
a traditional sales contract.

Chemical Leasing model B

The chemical is applied by the producer; the equipment is owned either by
the producer or by a third party equipment provider; the responsibility for

S For details, see Jakl et al. (2004) and Schwager and Moser (2006).
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applying the chemical, operating the equipment as well as the responsibility
for the recycling and/or the final disposal of the chemical is shifted from the
user to the producer. This design differs most from a traditional sales con-
tract.

3.2 Selling versus leasing - a comparison under the condition of
information asymmetries

The risk of negative impacts on human health and the environment increases
with the amount of traded chemicals. It is therefore important to find out
whether shortcomings of the traditional sales concept can be avoided by
Chemical Leasing business models.

First, let us recall the shortcomings of the sales concept in face of informa-
tion asymmetries. As stated in section 2, the traditional selling of chemicals,
firstly, does not prevent over-consumption. In a competitive market it is
rather the aim of the sales concept to sell as much commodities as possible
to increase the profits of the sellers. A sales contract consequently provides
no incentives to reduce such adverse effects of chemicals on human health
and the environment that are related to the quanWy of chemicals in use. Sec-
ondly, the sales concept provides no incentives for transferring accurate
knowledge on the efficient application of the chemical, as this lowers the
profits of the sellers. In contrast, Chemical Leasing business models are capa-
ble to effectively deal with problems of information asymmetries. Based on
the findings of Ohl and Moser (2007), both models introduced above (A and
B) show comparative advantages as follows:

Comparison of model A with the traditional sales contract

A producer offering a leasing contract in line with model A is assigned respon-
sibility for disposal and/or recycling the chemical under consideration. This
poses incentives for transferring advanced knowledge regarding the efficient
application of the chemical if inefficient application increases the producer's
costs for disposal and recycling. Any inefficient application of the chemical
by the user likely contributes to diminishing the quantity of the solvent that
can be re-used after recycling and to increase the amount of hazardous waste,
which has to be disposed after the chemical's application. A leasing contract
in accordance with design option five thus poses incentives on part of the
producers to transfer advanced knowledge to the users on the characteristics
and properties of the chemical under consideration. Moreover, if the chemical
shows a potential for recycling, the producer also has a strong interest in ef-
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fectively performing the recycling process as the producer (the lessor) thus can
reuse the (extracted) chemical for other leasing contracts.

Comparison of model B with the traditional sales contract

In model B, the responsibility for the application of the chemicals and the
operation of the equipment is shifted from the user (the lessee) to the pro-
ducer (the lessor). On part of the user, this significantly reduces the probabil-
ity to be held liable for damages to persons and goods. Moreover, the user is
able to reduce its costs of handling the chemical to zero as the costs of
handling. Such costs are usually positively correlated with the amount of used
chemicals. The producer thus has an incentive to handle the chemical effi-
ciently once this decreases its own costs of applying, disposing and recycling
the chemical. Unlike model A, incentives for information exchange are not
provided here. Nevertheless, efficient application, disposal and recycling are
still ensured by assigning responsibility for these activities to the producer. If
the producer offers a leasing contract and has advanced knowledge regarding
the efficient performance of these activities it is very suggestive that the lessor
will make use of this information in order to increase its own profits.

All in all, both models are able to reduce the over-consumption of chem-
icals due to information asymmetries between producers and users. If produc-
ers of chemical substances have advanced knowledge on the efficient appli-
cation, disposal and recycling of produced chemicals the dissemination of this
knowledge is neither required by REACH nor supported by the traditional
sales concept. This poses additional risk to human health and the environ-
ment. These risks can be avoided by the introduction of Chemical Leasing
business models, an innovative approach that delivers incentives for efficient
application, disposal and recycling of chemicals.

4. Chemical Leasing business models in practice

Chemical Leasing business models show comparative advantages to the seil-
ing of chemicals. However is Chemical Leasing applicable in practice? A
crucial aspect for the introduction of Chemical Leasing models is that the
lessor is capable to either transfer or use advanced knowledge regarding ef-
ficient chemicals handling. Moreover, additional incentives are created if the
chemicals show a potential for recycling so the producer can reuse the
chemicals in further leasing contracts. If these requirements are met Chemi-
cal Leasing business models are capable of avoiding the shortcomings of
and of prevailing against the traditional sales concept. In the following we
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highlight the importance of Chemical Leasing business models for practical
application.

4.1 Relevance of information asymmetries - the example of VOCs

The focus is on a small and medium enterprise (SME) for which the use of
chemicals is a minor part of the entire production chain. The SME uses paint-
ing guns for painting and coating operations of metals. These guns are cleaned
with chemical substances, i.e. low volatile organic compounds (VOCs).

VOCs include organic compounds such as xylene, n-butyl acetate, or
methyl isobutyl ketone (National Pollution Prevention Centre 1995). The ap-
plication of VOCs poses a potential risk of polluting the environment through
spillages and accidents (Austrian Federal Environment Agency 2002). The
most common VOCs used in painting processes are xylene, n-butyl acetate,
or methyl isobutyl ketone. Xylene causes various negative short-term side ef-
fects, such as chemical pneumonitis, eyes and skin irritations. The long-term
side effects of a repeated or prolonged contact may cause effects on the cen-
tral nervous system. If swallowed, aspiration into the lungs may result in
chemical pneumonitis. Moreover, xylene is toxic to aquatic organisms (lPCS
2002).

VOCs are the only chemicals the SME applies in larger quantities so that
the application of the chemicals is not part of the user's core competencies.
As the cleaning process has minor importance in the overall production pro-
cess of the SME, the costs for the company to conduct research and develop-
ment regarding the risks and efficient application of the chemicals are dispro-
portionately high and the producer is probably the only source of information
for the user.

In contrast to this, on the part of the producer, the handling of VOCs is a
core business. Advanced knowledge regarding the effective and efficient ap-
plication, as well as the proper handling and secure storage of the solvent, is
thus likely to be available at the producer. Neither REACH nor the traditional
selling of chemicals requires the producer to transfer this knowledge to the
user.

4.2 The recycling potential of VOCs

VOCs can be potentially recycled. Due to their chemical stability, non-flam-
mability, and low latent heat of vaporisation, the method of choice for recov-
ering VOCs from waste oils received during the cleaning operation is distilla-
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tion. This recycling procedure can be easily performed on-site (The Northeast
Waste Management Officials' Association 1998). The recycling procedure,
however, becomes ineffective, if these waste oils are collected or handled in
a suboptimal manner. First, this can be through contamination with impurities,
such as paint particles and other contaminant materials, as a high concentra-
tion of impurities increases the quantity of solvent that will remain in the
residue after distillation. Secondly, this can be by the blending of different
types of solvents applied in the cleaning process, as resulting mixtures may
form azeotropes, which are generally difficult to separate. Moreover, certain
paint and solvent wastes should be carefully segregated, as otherwise the
cleaning efficacy of the recycled solvent may decrease (The Northeast Waste
Management Officials' Association 1998). Possible measures to minimise
losses of solvent thus include:

o The segregation of solvent and paint wastes to avoid the formation of
azeotropes to maintain the cleaning characteristics of the recycled sol-
vent; and

o The application of micro-filtration systems to remove solid impurities from
the solvent prior to its distillation.

It is likely that a company's low knowledge level regarding the proper han-
dling of the chemical hampers effective recycling. Moreover lack of awareness
regarding the adverse side effects of VOCs is likely to contribute to a careless
handling of waste oils. Accordingly, the company may not properly segregate
different types of solvent and paint wastes and consequently (if at all) perform
the recycling of their chemicals ineffectively.

As with regard to REACH the transfer of knowledge regarding efficient
recycling procedures is not explicitly called for, a chemical producer maximis-
ing profit has no incentive to transfer this kind of knowledge. The reason is
that exchanging this kind of information would initiate the recycling of the
VOCs or improve the recycling process on part of the user. Subsequently,
fewer chemicals would need to be restocked by new orders of the user,
thereby decreasing the producer's profits.

4.3 Prevalence of Chemical leasing business models over
traditional sales contracts

In this section we take into account that both lesser or lessee (like sellers and
buyers of chemicals) are usually interested in profit maximisation. Accord-
ingly the producer has to be willing to offer leasing, instead of a sales contract
and the L1serhas to be willing to take this offer, instead of the sales contract.
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Ohl and Moser (2007) found that a producer is willing to offer leasing
instead of a sales contract, if (a) the producer is able to use or to transfer ad-
vanced knowledge on the efficient application of the chemical; (b) this trans-
fer allows decreasing its own costs of applying, disposing and/or recycling the
chemical; and (c) the decrease in costs outweighs gains achieved by an over-
consumption of chemicals. If these requirements are met, Ohl and Moser also
showed that at the same time a price for Leasing Model A and B exists which
the lessee is willing to pay and, with that, to switch from the traditional sales
to a leasing contract.

_ A crucial issue when determining the leasing price is that as in tradi-
tional sales contracts the charge for chemicals in use (now leased instead of
sold) can be specified per unit of used chemical. Transferring knowledge re-
garding the efficient application, ceteris paribus, lowers the aggregated charge
for leased chemicals. This charge contributes to the profits of the lesser or
decreasing charge of leased chemicals due to enhanced efficiency of applica-
tion thus lowers the attractiveness of a leasing contract with knowledge trans-
fer. With regard to leasing model A this loss in profit has to be outweighed by
savings in recycling and/or disposal costs. If this is granted the producer is
likely to switch from selling the chemical to offering leasing with knowledge
transfer. Preconditions for balancing the profit gap are firstly that the pro-
ducer (i.e. the lessor) has advanced knowledge on the chemical's efficient
application and secondly that with the transfer of this knowledge the lessor is
able to perform the recycling and/or final disposal of the chemical in a more
efficient way than the user. If both requirements are met, the lessor and the
lessee are able to profit more by leasing model A than by a sales contract.

Regarding leasing model B, the costs on part of the producer (in com-
parison to a sales contract) increase due to the assignment of responsibility for
the application and safe handling of the chemical. These costs have to be
covered by the price of leasing model B, which consequently is likely to ex-
ceed the price of a traditional sales contract considerably. Nevertheless this
price increase is acceptable for the lessee if the cost savings resulting from
shifting responsibility for applying, disposing and recycling the chemical ex-
ceed additional costs (due to the higher price) of the leasing contract. This will
only hold true in cases where firstly the user applies, disposes and recycles
the chemical inefficiently, and secondly where the producer (the lessor) has a
head start in knowledge enabling it to apply, dispose or recycle the chemical
more efficiently than the lessee. If these assumptions apply, profits gained by
an increased consumption (in a traditional sales contract model) can be out-
weighed by a leasing price that the lessee is willing to pay.'

6 For details see Ohl and Moser (2007).
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Regarding SMEs, improper handling of the chemicals may also cause:

• Surplus application costs - due to probably higher chemical consump-
tion because of information asymmetries regarding the proper application
of the chemical;

• Surplus disposal costs - if the solvent is applied in a suboptimal manner
disposal costs will most likely increase as well;

• Higher probability of liability claims - lack of awareness regarding the
risk of the chemical contributes to a positive correlation between the
amount of chemicals in use and adverse side effects on human health
and the environment. Thus the company might have to deal with more
liability claims;

o Surplus recycling costs - a number of chemicals are potentially to be
recycled. However, the improper handling of the solvent will probably
reduce the output of the recycling procedure. This increases the amount
of chemical waste as well as the need for further chemical production.

Chemical Leasing business models are likely to reduce such costs as well.
Moreover, neither REACH nor the traditional sales concepts are in a position
to change information asymmetries between users and producers regarding
the efficient handling of chemicals. The reasons are that the costs of conduct-
ing R&D activities by SMEs themselves are disproportionately high and the
producer cannot be forced to transfer knowledge to the users in the absence
of controlling and sanctioning mechanisms. Improper handling of the chemi-
cal will thus most likely not improve. Even if REACH closes this loophole in
future, Chemical Leasing business models may show comparative advantages.
The reason is that even improved information exchange does not guarantee
that the user's working environment provides for appropriate storage rooms
for chemicals; adequate training of workers in the proper handling of the
chemicals; or sufficient awareness of workers of the adverse effects of the
solvent preventing them to handle the solvent carelessly.

According to Ohl and Moser (2007) this is due to the fact that SMEs may
not be able to update their working environment because of disproportion-
ately high costs for:

• Providing a safe working environment (e.g., safety equipment for work-
ers);

• Installing and maintaining appropriate storage sites;
• Regular maintenance of machines and equipment that are used in con-

nection with the application of the chemical;
o Training and preventive measures for workers, and
• Recycling and proper disposal of the chemical.
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While it may be impossible for SMEs to change such unsatisfactory circum-
stances, this is likely to be different on part of the producers. The safe handling
of chemicals is part of the core business of producers. As a consequence, it
may be assumed that producers have comparative advantages in handling and
storing the chemical and, moreover, facilities for an effective recycling of
chemicals.

All in all, Chemical Leasing business models are reasonable supplements
to traditional sales contracts. They can be designed in such way that they

. contribute to cost effective risk management by posing incentives for enhanc-
ing the efficient application of chemicals either on part of the user (Chemical
Leasing business model A) or on part of the producer (Chemical Leasing busi-
ness model B). With this they are capable of reducing the danger of an excess
consumption of chemicals, which in a number of chemicals results in risks for
human health and the environment.

5. Summary and discussion

Chemicals undisputedly playa vital role for the wellbeing of modern societies.
Many industry sectors as well as private consumers strongly depend on the
use and consumption of chemicals. At present, the selling and buying of
chemicals therefore highly contributes to income and employment. On the
other hand, chemicals pose serious threats on human health and the environ-
ment. For this reason the European Union regulatory framework for the Reg-
istration, Evaluation and Authorisation of Chemicals (REACH) was adopted
and entered into force in June 2007. Under REACH, companies (users) of
chemicals are required to gather information on the characteristics and prop-
erties of the substances they use. However, we argue that neither REACH nor
the traditional selling and buying of chemicals provide incentives for knowl-
edge transfers enabling chemicals to be applied more efficiently. The reason
is that in competitive markets such a regime would lower the demand for
chemicals and subsequently profits of producers. Against this background, a
new approach is introduced - Chemical Leasing business models. Such mod-
els can be designed in a way that the excess consumption of chemicals is
avoided. They prevail against the sales concept if the producer has advanced
knowledge on the efficient application, disposal or recycling of chemicals.

REACH does not explicitly call to transfer this kind of knowledge, al-
though for a number of chemicals, the risk of adverse side effects is posi-
tively correlated to the amount of chemicals in use. This poses a serious
loophole for reaching the goals of REACH - a better risk management by
means of information management. Chemical Leasing business models are
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capable of stimulating the efficient application of chemicals, which in turn
decreases the amount of chemicals used. Such models are therefore a prom-
ising supplement to the traditional sales concept. Either by transferring knowl-
edge from the producer to the user or by assigning responsibility for applying,
disposing and recycling the chemical to the producer, these models cope with
undesired information asymmetries and consequently support the goals of
REACH to be met.
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Chemical Leasing Calculation and
Profit Sharing Model
Walter Beyer

1. Initial situation

The existing traditional business models are based on the usage of tangible
operating and auxiliary materials. Therefore the supplier can only achieve
higher earnings by selling larger quantities or higher value-added products.

A characteristic of this model is the traditional selling/purchasing pattern
involving exactly specified products at defined prices. In this context the per-
formance of the product is only taken into account marginally.

A typical feature of this model is that on the one hand the supplier tries
to sell more volumes (increasing revenue), on the other hand the user tries to
control costs by buying less and/or at a cheaper price. So the basis of business
is a purely economic consideration. Ecological aspects are only considered if
they provide a more cost-efficient solution than the traditional one. In gen-
eral, only purchasing costs are directly linked to a product, while all other
expenditures are allocated to all other relevant entities as recurrent costs.

This traditional philosophy is carried on to new approaches by the new
business model: Chemical Leasing. Under this new business model the goal
of the supplier is to separate the service rendered from the amount of mate-
rial used.

For further calculation and assessment of business cases the performance
of the operating or auxiliary material and the know-how of the supplier are
now decisive factors, too.

2. The innovative business model approach

For further consideration it is essential that the new business model includes
the performance of a service as well as the increase in efficiency of one or
more subprocesses.

Usually this is not a core competence of the user, therefore, the service
offered comprises a (more or less important) process which could be inte-
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grated into the manufacturing process directly or might be an important qual-
ity factor in the production of the product.

The removal of organic coatings from metal parts, the so-called delac-
quering process, can be used an example. The delacquering of hooks, for
example, can be done at the site of specialised companies that have optimised
processes in place and the required operating and auxiliary materials availa-
ble.

In several cases the delacquering cannot be sourced out and therefore it
has to be integrated into the manufacturing process directly. But the users do
not have the know-how about this technology and the necessary solvent
mixtures.

Delacquering is a subordinate/supporting process that does not add value
to the core business. Therefore budgets for optimisation and research are usu-
ally only provided reluctantly.

The new approach combines the advantages of the systems:
Know-how of the user about the production of goods and know-how of

the supplier about the material, sub-processes and the recovery of the sol-
vents.

3. Comparison of the calculation models

The traditional model is based on costs of auxiliary material (e.g. chemicals,
solvents) influenced by world market prices and the competitive situation in
the market. Due to the comparability of the products the user can very easily
find out the most favourable offer.

Increasing the profitability of the supplier can only be realised by the
expansion of the business activity since the price is fixed. It must therefore be
the aim of the supplier to sell more of its product or to find new potential
revenues by combining sales with services. One solution could be the new
business model Chemical Leasing.

Expenditures of the user consist mainly of costs for chemicals, disposal
costs, operation costs and personnel expenditures.

Subsequently the two models are outlined.

3.1 Traditional model

Total costs of auxiliary material for the user can consist of different positions.
Depending on operating and auxiliary materials used and the field of applica-
tion cost positions have to be adapted to the individual situation. Neverthe-
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less, in most cases the main positions are purchasing price, disposal and
transportation costs.

The following overview of possible cost positions shows that total costs
can be a multiple of plain material costs.

This is the case, for example, if an auxiliary material becomes hazardous
waste after application. In case of traditional delacquering the hazardous
waste output of the process amounts to approximately 100% of the solvent
- input and waste treatment and disposal costs are similar to the price of the
new solvent-mixture.

Traditional user model

Type of cost Currency Amount

Material (e.g., organic solvents!
Disposal cost
Transportation cost (supply of solvents, transportation
of waste OQwder)

Salaries

Internal storage costs
Costs for solvents and waste management
(e.g., internal costs/salaries for collecting the waste)

Costs for aualitv control
Maintenance
Insurance

Total amount (traditional model)

On the supplier side calculation appears to be very simple in the tradi-
tional model. There is only the sales revenue which includes all costs of
production and costs of auxiliary material.

Traditional supplier model

T e of cost Amount

Solvents cost (traditional model)

Income (traditional model)

3.2 New business model

The calculation of the "material service" offered according to the new busi-
ness model may contain the follOWingpositions. It is significant that - due to
the know-how of the supplier - the necessary quantity of the auxiliary mate-
rial (solvent mixture) is less than in the traditional model.
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An example: The user processes an amount of solvent mixture of ap-
proximately 100 t/year for the delacquering process.

The supplier needs only 80 t for the same purpose. 60% of the solvent
mixture are fresh solvents. The rest is treated by the supplier and reused in the
process. The conclusion is that based on the know-how of the supplier, only
50 t of fresh solvents are needed and also 50 t are treated to recycle the re-
maining 30 t.

In a very simplified (incomplete) consideration the quantities and cost
structures are compared.

Traditional model

Hazardous waste

350,000

Solvents

Total amount

New model

Solvents 50 t EUR 100,000
Treatment 50 t EUR 100,000
Wasle disoosal 20 I EUR 20,000
Service, transoortation e.g:. EUR 50,000

Total amount EUR 270,000

Added Value

Cost reduction EUR 80,000
Solvents I 50
Reduction of hazardous waste t 100

It is typical for the new business model that total costs and quantities
needed decrease. Besides the positive economic effect the environmental ef-
fects are striking: reduction of 100% of hazardous waste while only half of the
solvents mixture is required.

An overview of possible cost positions of a supplier in a Chemical Leasing
contract is shown in the following. Since Chemical Leasing is not a rigid
model it may be individually adapted to the actual circumstances in order to
meet the targeted cost and mass reduction.

Non-recurring costs for consulting services may be added in the first
phase of introduction and implementation. It can also prove useful for the start
of a successful cooperation and for the promotion of mutual trust to engage
an external expert to do regular checks. The external and neutral support may
be helpfUl initially to ensure mutual economic added values.
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Cost per year - new business model - supplier

Type of cost Currency Amount
Cost of solvents

Cost of service (at the facilitv of the user)

Costs of transportation

Research and development
Costs of waste recvcling and treatment

Additional costs, e.g. salaries of staff working at the facility
of the user

Total costs of ChL service "cleaning with solvents"

Simplyexpressed in summary the new business model is interesting for
the user if total annual costs are less than previous traditional costs of mate-
rial, disposal and transportation.

4. Sharing added values

The presentation of the calculation basis shows that the new business model
can be realised successfully if total costs are reduced.

Furthermore the user is always benefitting from the knowledge of the
supplier of the Chemical Leasing in the new business model.

On the other hand the economic situation of the supplier may improve.
One of the reasons is that earnings from material sales are only one factor in
the new business model. Factors, like the impact of the service itself, the
know-how and additional rendering of service become more significant.

The actual calculation of the difference between the total costs of the two
systems is subject to the rules of the market. Thus it is not possible to make
general statements of how added value will be shared.

An independent consultant acting as an intermediary would support
confidence building at this stage. Such a consultant would be in a position to
make suggestions for a common understanding of how the added value
should be shared.

Experience shows that an accompanying support of a consultant is suc-
cessful and commendabel in the introduction of a new business model like
Chemical Leasing.
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5. Challenges of the new business model

It is an important feature of the new business model that invoicing is not car-
ried out by kg or I of auxiliary material but that other reference measurements
are necessary.

Right now it is a big challenge to find measurements which may replace
traditional units of consumption of auxiliary materials.

It must be pointed out that such units cannot be defined by the two part-
ners independently since developing a new definition would be too cumber-
some and expensive.

The quest for a measurement unit correlating with the use of the auxil-
iary material could lead to serious problems for small users since production
fluctuations can influence the consumption strongly. For this reason it will be
necessary to further develop the model of Chemical Leasing.
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Cost - Benefit Analysis
Rudolf Schott

1. Introduction and constraints

Chemical Leasing is based on the principle of increasing the efficiency of
processes using chemicals by utilising the specific knowledge of the supplier
(and/or the producer) and sharing the savings between supplier and user of
the chemical. The following cost - benefit analysis presents a simplified
model, just taking the business relations of two partners and one product into
account. Therefore the effects of Chemical Leasing to the plant(s) of the pro-
ducer, the supply chain and other macro-economic effects are not included.

The theoretical examples supplied should give the reader an idea what
kind of costs may be considered in case Chemical Leasing is evaluated before
implementation. Main purpose is to show how "fair sharing of added-value"
can be realised and what kind of factors have major impacts.

2. Cost structure in standard producer-user relationships
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2.1 User costs

Costs of a chemical for the user consist of the following major factors:

1. Purchasing costs (= revenue of supplier and/or producer);
2. Quality control costs prior to usage;
3. Storage costs (storage space, handling costs);
4. Costs of empty packages and other specific waste related to the use of

the chemical (handling, storage and disposal costs).

For the simplified analysis only 1) is taken into consideration. All other costs
are either marginal or highly depend on the individual process of the user and
should therefore not be part of general cost-benefit analyses. Nevertheless
they might be important for a specific case. The possible influence of dis-
posal costs is described in Chapter 4.4.3.
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2.2 Supplier (producer) costs

Looking at the cost structure of the production of a chemical the following
kinds of costs can be differentiated:

1) Variable costs: raw material and utilities (electrical energy, steam, cooling
water, etc.), overhead (if calculated related to product volume, which is
assumed in the example).

2) Semi-variable costs: personnel costs (production and QC).
3) fixed costs: e.g., amortisation.

For the purpose of the cost-benefit analysis semi-variable costs are considered
to be fixed costs. It is assumed that the reduction of the volume of one product
will not lead to a reduction of the number of operators and/or lab personnel.

The following distribution of costs might be considered to be typical (all
figures in % of the price of the chemical) (Table 1).

Table 1. Cost structure producer

Costs Share
Raw material: 50%
Utilities: 5%
Overhead: 10%
Subtotal variable costs: 65%
Personnel 20%
Deoreciation 5%
Subtotal fixed costs: 25%
Total costs 90%
Gross profit 10%
Revenue: 100% (= main user cost factor)

The share of gross profit is an important figure for calculating the chanc-
es of implementing Chemical Leasing from the point of view of the producer.
In general the chances of Chemical Leasing increase with a decreasing gross
profit, because additional revenues by selling services (know-how) become
more important.

3. Implementing Chemical Leasing

3.1 General

To improve the efficiency of a process there are two kinds of costs to be
aware of:
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a) Investment costs including process optimisation (consulting) and modify-
ing of existing or new equipment.

b) Permanent operational costs to keep up the new standard and collect
additional process data.

3,2 Basic data for the theoretical example and scenarios

The theoretical example is based on the following data before implementing
Chemical Leasing (Table 2).

Table 2. Basic data for the example prior to the implementation of Chemical Leasing

Parameter Costs (EURj
Input of chemicals per vear [kg]: 100,000
Price/kg [EUR] 3
Revenue of supolier (producer) 300,000
Gross profit supplier according to Table 1 30,000
Total costs supplier according to Table 1 270,000

Thereof variable costs supplier according to Table 1 195,000
Thereof fixed costs supplier according to Table 1 75,000

These assumptions lead to a revenue of EUR 300,OOO/year and a gross
profit of EUR 30,OOO/year for the supplier with a cost structure of the pro-
ducer as described above leading to variable costs of EUR 195,000 and fixed
costs of EUR 75,000.

There are mainly 2 kinds of costs which have to be taken into account in
the implementation of Chemical Leasing:

a) Investment costs (changes in equipment and/or organisation).
b) Additional permanent operational cost (for keeping up the necessary new

standard, additional services provided by the supplier, controlling the
output, etc.).

The following tables shows the assumptions the example is based on (Tables 3
and 4).

Table 3. Investment costs for user and supplier (producer) to implement Chemical
Leasing

Investment costs (EUR)
Producer (Analvsing the process, Dptimisation concept): 5,000
User (investment for modifvine: the equipment): 20,000
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Table 4. Permanent operational costs to keep up the new standard

Permanent ooerational costs lEUR)
Producer (more suooort for user, total 10 man-daYs/Years) 6,000
User (training of aDeratars, total 10 man-days/year) 3,000

Further basic assumptions:

1) There is no alternative product which can be produced by the supplier.
2) The new process can be continued without changes for a total of 5

years.

The following scenarios are ana lysed: an increased process efficiency of 10%
and 30%.

3.3 Definition of added-value and "fair sharing"

The added value of implementing Chemical Leasing is defined as:

Theoretical saVings of the user (= increasing efficiency of the
process)
Amortisation and operational costs of Chemical LeasingMinus

Difference of gross profit for the supplier before and after imple-
menting Chemical Leasing'

"Fair sharing" of added-value means that the added-value is shared by the
partners equally and the Jossof gross profit for the producer - compared to a
conventional business model - is compensated if there is any.

Both can be done by increasing the price/unit of the chemical.

Plus

4. Calculations

4.1 Limits of efficiency

Implementing Chemical Leasing only makes sense, if total investment costs
and additional operating costs required to keep the new process on a higher
level of efficiency are lower than the expected savings.

1 Gross profit with reduced volume minus amortisation of implementation minus opera-
tional costs of Chemical Leasing. This figure will always be negative.
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a) Calculation of annual costs of Chemical Leasing

To calculate annual costs a lifetime has to be defined. A lifetime of 5 years is
assumed in the following example. The following table shows the calculation
of annual costs (Table 5).

Table 5. Total annual cost of Chemical Leasing

Cost factor lEUR)
Investment costs producer according to Table 3 5,000
Investment costs user according to Table 3 20,000
Total Investment costs 25,000
Depreciation per year (assuminl! a lifetime of 5 years) 5,000
Operational costs producer per year according to Table 4 6,000
Operational costs user Def year according to Table 4 3,000
Total oDerational costs Der vear 9,000
TOTALCOSTS OF CHEMICAL lEASING per year 14,000
(depreciation + operational cost)

Total annual costs of EUR 14,000 for implementing Chemical Leasing
equals to 4.7% of the input of chemicals in the unchanged process (EUR
300,000/year).

Annual costs of the producer can be calculated as follows (Table 6).

Table 6. Total annual costs producer for Chemical Leasing

Annual cost factor (EUR)
Depreciation of investment (analysing the process, optimisation concept) 1,000
total EUR 5,000
Operational costs per year accordine to Table 4 6,000
Total annual costs oroducer 7,000

Annual costs of the user can be calculated in the same way (Table 7).

Table 7. Total annual costs user for Chemical Leasing

Annual cost factor (EUR)
Depreciation of investment (chan";n" eauioment) total EUR20,000 4,000
Operational costs per year according to Table 4 3,000
Total annual costs user 7,000

In practical cases these figures may vary to a high degree and in many
cases neither major investments nor high permanent costs of implementation
may occur. Nevertheless it is important to keep these costs in mind to find a
fair way of sharing added value.
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From an impartial point of view an increase of efficiency of approxi-
mately 5% seems to define a minimum of efficiency to implement Chemical
Leasing in this case. As shown later, this percentage is probably too low in
reality. Generally speaking the total (implementing and annual) costs of im-
plementing Chemical Leasing have to be significantly lower than the savings
earned by the increase in efficiency.

4.2 Scenario 1: Efficiency increase of 10%

a) Producer

The producer will produce and deliver 90% of the chemicals. The producer's
new cost structure will show the following numbers (Table 8).

Table 8. Costs, revenue and profit for producer after implementing Chemical Leasing with
10% efficiency increase

Cost factor (EUR)
Variable costs (90% of EUR 195,000 according to Table 1): 175,500
Fixed costs (unchanged according to Table 1): 75,000
Total 250,500
Annual costs of Chemical Leasing according to Table 6 7,000
Total costs 257,500
Revenue based on EUR3/kg and 90.000 kg/yr 270,000
Gross profit after implementing Chemical Leasing 12,500
Gross profit before implementing Chemical Leasing 30,000
Difference gross profit -17,500

b) User

See Table 9

Table 9. Costs and savings for user after implementing Chemical leasing with 10'% effi-
ciency increase

Savines and costs (EUR)
Theoretical savings (EUR270,000 instead of EUR 300,000) 30,000
Annual costs of Chemical Leasing according to Table 7 7,000
Theoretical net savings 23,000

c) Added-value

To calculate the added value of implementing Chemical Leasing the results of
Table 8 and Table 9 have to be summed up (Table 10),
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Table 10. Added value in EUR after implementing Chemical Leasing with 10% efficiency
increase

Added value lEUR)
Theoretical net savine:s user (see Table 9) 23,000

plus difference gross profit producer (see Table 8) -17,500
~ added-value 5,500

This number only represents 1,8% of the revenue of the producer or the
costs of the user before implementing Chemical Leasing,

d) Fair sharing of added-value

Fair sharing means in a first step that the loss of gross-profit of the producer
has to be compensated, and in a second step that the added value should be
shared equally between producer and user, This results in a fair revenue of
the producer (= fair costs of the user), The calculation is shown in the follow-
ing Table 11.

Table 11. Calculation of a fair revenue of the producer with 10% efficiency increase

Calculation of fair revenue EUR
Revenue based on EUR 3/kg and 90,000 kg/yr according to Table 8 270,000
Difference between gross profit before and after implementing Chemical 17,500
Leasing according to Table 8
50% of added-value according to Table 10 2,750
Total = fair revenue 290,250

This calculation results in a new price per kg, which has to be paid by
the user. This might be useful if the output changes after the implementation
of Chemical Leasing (a very realistic scenario):

New price per kg (Basis 90,000 kg and fair revenue) EUR 3.225

The gross profit of the producer after fair sharing of the added value and the
difference compared to the situation before implementing Chemical Leasing
is calculated as follows (Table 12).
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Table 12. Gross profit of producer before and after implementing Chemical Leasing with
10% efficiency increase

EUR
Fair revenue according to Table 11 290,250
Total costs to produce 90,000 kg/yr and the implementation of Chemical 257,500
Leasing according to Table 8
Gross Drofit after imolementation of Chemical leasing: 32,750
Gross profit before implementation of Chemical Leasing according to 30,000
Table 1
Gain in gross profit 2,750

Assuming the output of the process is constant - and therefore the ben-
efit of the user is unchanged ~ the new costs ,?f the user including the fair
sharing of the added value are calculated as follows (Table 13).

Table 13. Net savings of user after Chemical Leasing with 10% efficiency increase

EUR
Material costs before imolementing Chemical Leasing according to Table 1 300,000
New ("fair") costs after implementing Chemical Leasing according to 290,250
Table 11
Gross savings 9,750
Annual costs of implementing Chemical Leasing accordine: to Table 7 7,000
Net savinQs of user 2,750

The increase in efficiency of 10% leads to an increase of the gross-profit
of the producer of 9.1% and a decrease of the cost of the user of 0.9%. The
ratio of 10:1 results from the basic assumption of 10% gross-profit of the pro-
ducer before the implementation of Chemical Leasing.

4.3 Scenario 2: Efficiency increase of 30%

a) Producer

The producer will produce and deliver 70% of the chemicals. The producer's
new cost structure will show the following numbers (Table 14).
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Table 14. Costs, revenue and profit of the producer after implementing Chemical Leasing
with 30% efficiency increase

Cost factor (EUR)

Variable costs (70% of 195.000 accordino to Table 1): 136,500

Fixed costs (uncbanged according to Table 1): 75,000

Total 211,500

Annual costs of Chemical Leasing according to Table 6 7,000

Total costs 218,500

Revenue based on EUR 3/kg and 70,000 kg/vr 210,000

Gross profit (loss !) after imolementino Cbemical Leasino -8,500
Gross profit before implementing Chemical Leasinp 30,000

Difference in gross orofit -38,500
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b) User

See Table 15

Table 15. Costs and savings of the user after implementing Chemical Leasing with 30%
efficiency increase

Savings and costs (EUR)

Tbeoretical savings (EUR 210,000 instead of EUR 300,000) 90,000

Annual costs of Chemical Leasing according to Table 7 7,000

Theoretical net savines 83,000

c) Added-value

To calculate the added value of implementing Chemical Leasing the results of
Tables 14 and 15 have to be summed up (Table 16).

Table 16. Added value after implementing Chemical Leasingwith 30% efficiency in-
crease

lEUR)
Theoretical net savines user (see Table 9) 83,000

I plus difference in gross profit producer (see Table 8) -38,500
~ added-value 44,500

This number equals to 14.8% of the revenue before implementing chem-
ical Leasing.
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d) Fair sharing of added-value

The calculation of the fair sharing of added value is done like described in
Chap. 4.2. The new figures according to an increase in efficiency are shown
in the following Table 17.

Table 17. Calculation of fair revenue producer with 30% efficiency increase

(EUR)
Revenue based 011 EUR3/kg and 90,000 kg/vr according to Table 8 210,000
Difference in gross profit before and after implementing Chemical Leasing 38,500
accordin" to Table 8
50% of added-value according to Table 10 22,250
Total - fair revenue 270,750

New price per kg (Basis 70,000 kg and fair revenue) EUR 3,868

The gross profit of the producer after fair sharing the added value and the
difference to the situation before implementing Chemical Leasing is calculated
as follows (Table 18).

Table 18. Gross profit of producer before and after implementing Chemical Leasing with
30% efficiency increase

(EUR)
fair revenue according to Table 17 270,750
Total costs to produce 70,000 kg/yr and the implementation of 218,500
Chemical Leasing according to Table 14
Gross nrofit after imolementation of Chemical Leasing 52,250
Gross profit before implementation of Chemical Leasing according 30,000
to Table 1
Gain in QJOSS Drofit 22,250

Assuming the output of the process is constant - and therefore the ben-
efit of the user is unchanged - the new costs of the user including the fair
sharing of the added value are calculated as follows (Table 19).

Table 19. Net savings of user after Chemical Leasing with 30% efficiency increase

(EUR)
Material costs before imolementine: Chemical Leasine:accordine: to Table 1 300,000
New ("fair") costs after implementing Chemical Leasing accordin2 to Table 17 270,750
Gross savines 29,250
Annual costs of implementing Chemical Leasing accordinp to Table 7 7,000
Net savines of user 22,250
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The increase in efficiency of 30% leads to an increase in gross-profit of
the producer of 74% and a decrease in costs of the user of 7.4%. The ratio of
10:1 resultsfrom the basic assumption of 10% gross-profit of the producer
before the implementation of Chemical Leasing.

4.4 Influence of major cost factors

All variations described below are based on the assumption that all other fac-
tors and relationships according to the theoretical example and all scenarios
described above remain unchanged.

4.4.1 Cost structure of producer

A gross profit of of more or less than 10% as described in above scenarios
leads to interesting effects:

Lower gross profits than 10% make Chemical Leasing even more attrac-
tive for the producer, because additional revenues are achieved which are not
related to high variable costs (it is much likely that low gross profits of chem-
icals are caused by high raw material and/or utility costs).

Higher gross profits than 10% need a higher potential efficiency to be-
come attractive for implementing Chemical Leasing from the producer's point
of view. In case of gross profits of 30% a minimum efficiency rate of 20% is
needed to reach approximately the same added-value like in scenario 1.

4.4.2 Implementation and operational costs of Chemical Leasing

It is obvious that the lower implementation and operational costs of Chemical
Leasing are the more economic benefits are achieved by its implementation.

Due to fixed costs of production the resulting increase in efficiency of the
usage process is not the same as the economic effect.

If neither implementation nor operational costs are to be considered for
the implementation of Chemical Leasing, at first sight it could be expected
that the increase in efficiency equals the added-value. Using the figures of the
theoretical example described above it turns out that economic effects are
about 1/3 lower than compared to efficiency rates - e.g. 6.5% added-value
compared to 10% increase in efficiency. The reason for this phenomenon is
the fixed costs of the producer lessening the increase in efficiency.

4.4.3 Other internal savings of the user

Many processes using chemicals have a high output of waste. Increasing ef-
ficiency in many cases means reducing the waste output. Typical examples
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are painting, degreasing and water purification processes.
The implementation of waste-handling and disposal costs into the added-

value concept might be complicated in many cases, mainly because of a lack
of transparency regarding the process-specific waste costs. Nevertheless if
waste reduction is a major part in the increase of process efficiency, waste
costs have to be taken into account and may contribute significantly to the
added-value.

In the business case of painting disposal costs may reach EUR 0.5/kg and
the process efficiency (coating percentage of used paint) may be around 60%
of the paint input. This assumption leads to the production of 40% waste
related to the input of paint'- Based on the input of 100,000 kg/year in the
theoretical example disposal costs of EUR 20,000/yr (40,OgO kg a EUR 0.5)
occur. An increase of 10% process efficiency means 66% instead of 60%
paint used and consequently 34,000 kg waste instead of 40,000 kg.

The resulting savings of EUR 3,000 can be considered to be significant in
view of the total added-value of scenario 1 (EUR 5,500).

4.4.4 Additional profits of producer

One of the main results of implementing Chemical Leasing for the producer
is having free capacities to produce alternative products instead of the one the
volume of which is being reduced by the implementation of Chemical Leas-
ing. This effect is probably more important for batch processes to produce
chemicals compared to continuous processes because of the much higher
efforts to change the process of the latter. But of course it is possible to com-
pensate the reduced volume of a continuous-process chemical by new cus-
tomers.

To incorporate such effects in the added-value concept a very high trans-
parency in the producer-user relationship is required, which might be non-
realistic in many cases.

Nevertheless alternative production is a major factor in the calculation
and it is quantified in the scenarios under (d) "Difference in gross profit". The
figure given there equals the additional profit of the producer, if the reduced
volume of chemical is replaced by the production of a chemical with the same
gross profit.

2 Only produced by paint and not considering additional waste components like filters,
water, etc., which further increase the volume of waste.

174



Rudolf SchOll

5. Conclusions

The depth of a cost-benefit analysis for the implementation of Chemical Leas-
ing depends on the mutual trust of the partners and the transparency of the
cost-structures of producer and user. The method used has to be adapted to
the individual case and may follow the principles presented here in a flexible
manner.

Main factors are:

a) The increase of efficiency of the process in which the chemical is used.
Especially the measurement of an increased output using the same (or
even a higher) input is crucial.

b) Definition and transparency of investment and operational costs of
Chemical Leasing - if there are any - is another major factor in defining
the added-value, which is created by the implementation of Chemical
Leasing. Additionally investments have to be defined regarding their life-
time in order to allow the calculation of amortisation.

c) Additional savings and/or earnings may contribute significant additional
added-values and should be taken into account as precisely as possible.
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Business Plannning "ChemKit GmbH" -
Vienna University of Economics and
Business Administration

Ready for a revolution
Team:5issi Chen,Zin Duong, Margarete Mayrhofer, ReinhildMessner,Andreas Muhr,
and EvaRiebenbauer

Cooperation partner: ThomasJakl

1. Executive summary

1.1 Business idea

Chemical Leasing is a revolutionary and new business model answering the
growing ecological awareness of society and its demand on business opera-
tions to take responsibility for the results and by-products of their economic
activities.

ChemKit is an interdisciplinary team of experts providing consulting to
suppliers and users of chemicals with the aim of implementing a service-ori-
ented business model for an optimised use of chemicals in industrial proc-
esses.

The service spectrum of ChemKit includes the following core services:

o Advice on technical and chemical process optimisation;
o Comprehensive legal advice on contract design (profit sharing, liability

issues and much more);
o Ongoing process monitoring.
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shall be construed as including the female form.
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further details please contact the authors.
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This concept offers clear benefits for all parties involved:

• Chemical suppliers: generating profits from selling their know-how, par-
ticipation in the proceeds from Chemical Leasing co-operations after
implementation, improved customer loyalty, and many more.

o Chemical users: cost reductions, efficient use of resources, reduced ad-
ministrative burden, and many more.

Just as a master builder sells the hole in the wall to a customer rather than
merely a sledgehammer, the focus of Chemical Leasing is on selling the full
service package of chemicals usage to the customer of the chemicals manu-
facturer - and not just the chemicals themselves.

With every completed project, ChemKit generates EUR 8,000 (SMEs) or
EUR 11,600 (large-scale projects) in revenue in the year of implementation.

1.2 Market and competition

ChemKit is the only consulting company in the environmental field in the
Austrian market specialising exclusively in Chemical Leasing and offering its
customers a tailored service package in close co-operation with the chemical
supplier.

Surveys and the performance of analogous markets suggest that approx.
50% of Austrian companies for which Chemical Leasing is a viable option will
have adopted this model within 10 years. This equates to a market volume of
approx. 2,000 projects.

An estimate of the total market volume and the total market share of
ChemKit shows the following market share distribution in the first years
(Fig. 1).

Market share of CbemKit Market share of others
0% 20% 40% 60% 80% 100%

2007 50%

I I I I I

60%

I I I I I
65%

I I I I I
55%

;; 2008

:li
2009

2010

Fig. 1. Expected development of market shares in the Austrian target market (likely case)
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1.3 Opportunities and risks

The macro-trend towards sustainable environmental protection and social
responsibility, also on a legislative level, offers ChemKit good prospects for a
steady business success. However, in the first years the business model de-
pends strongly on subsidies from the Austrian Federal Ministry of Agriculture,
Forestry, Environment and Water Management (BMLFUW). Any unforeseen
short-term loss of these subsidies would have an extremely detrimental effect
on the revenue situation of ChemKit.

1.4 Marketing and market entry

The measures for actively raising awareness at the market entry stage include,
among others, advertisements in special-interest magazines, presentations at
trade fairs, training programmes, and the participation in information events.
The BMLFUW's subsidy schemes also add to the incentives for potential cus-
tomers to adopt the business model.

1.5 Finances

Assuming total revenues of EUR 235,000 in the first year of operation, revenue
is likely to increase to EUR 2 mio in subsequent years until 2010 (Fig. 2).

The fact that the break-even point will be reached in October 2007 ex-
emplifies the potential success of this innovative business model (Fig. 3).

Sales expectancy

'" 3.000."
C

2.500~
'"= 2.0000;; 1.500.s

~OOO'".; 500
0>

2007 2008 2009 2010

o Worst Case 143 388 1.004 1.253

• Likely Case 235 608 1.584 2.007

o Best Case 340 836 2.167 2.751

Fig. 2. Expected ChemKit revenue progression 2007-2010
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Expectation of profits
4.000

3.000 -,i~• 2.000

~
1.000a ~

·1,000
2007 2008 2009 2010

o Worst Case ·52 78 526 1.132 i

• Likely Case 27 301 1.096 2.142 i
DBestCase 98 497 1.571 3.018 i

Fig. 3. Expected ChemKit profit progression 2007-2010

Best case Likel case Worst case
EUR 51,000 EUR 51,000 EUR 76,000

Fig. 4. Financial requirements in the start-up year

The initial profit of EUR 27,000 will be followed up by a further positive
development of profits. Revenues will increase six-fold in the third year, and
exceed EUR 2,000,000 in the fourth year.

Depending on the underlying scenario, the financial requirements for the
start-up year (2007) will be (Fig. 4).

1.6 Further strategy

In order for ChemKit to maintain its pioneering position in the environmental
consulting market and to ensure long-term success, the company must push
ahead to become established quickly in the Austrian SME market. The BML-
FUW and the Austrian Federal Economic Chamber (WKO) are key coopera-
tion partners in this regard. The calculated ChemKit growth perspectives take
into account an extension of the group of target customers to include large-
scale companies and an expansion into the European market and also, at a
later stage, into the global market, as well as intensive co-operation with in-
ternational organisations (especially UNIDO) and the enlargement of the
company's own team of consultants. Chemical Leasing is the future - and the
competition is not sleeping!
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2. The company

2.1 Idea

ChemKit has discovered a need among many companies for professional and
expert advice for the complex and expensive adoption of Chemical Leasing
schemes. Based on the business model introduced above, ChemKit, as an
innovative environmental consultant, aspires to bring together chemical sup-
pliers and chemical users for the sale purpose of implementing Chemical
Leasing schemes.

According to a study conducted by the BMLFUW, the implementation of
the Chemical Leasing concept would be suitable for approx. 4,000 Austrian
companies (mostly SMEs)-' A specially conducted market analysis' showed
that, in the start-up stage, the SME segment would be the main target area for
the Chemical Leasing consulting business of ChemKit. Large-scale companies
are either not yet showing much interest in implementing the scheme or are
already optimising their business processes in a way that is similar to Chemical
Leasing.

ChemKit has set itself the aim of raising awareness among the broad
spectrum of Austrian small- and medium-sized enterprises with regard to the
advantages of a more efficient use of chemicals and to provide information in
order to allay any reservations there may be regarding this scheme, in order
to secure its pioneering role in the Austrian environmental consulting mar-
ket.

2.2 Company profile

Company profile: ChemKit GmbH, legal form: limited liability company ace.
to Austrian law, location: Vienna, founded: January 2007, main business activ-
ity: consulting for Chemical Leasing schemes

The guiding principle of the founding team is reflected in the company
motto "ChemKit - Ready for a revolution"; bringing together users and sup-
pliers of chemicals with a revolutionary, service-oriented business model.

The highly motivated and superbly qualified interdisciplinary founding
team provides its customers with innovative and revenue-optimised solutions.
Each team member has extensive knowledge of business, chemistry and

1 Dr. Thomas jakl, Austrian Federal Ministry of Agriculture, Forestry, Environment and
Water Management (BMLFUW), 2005.
2 Internet survey of 49 Austrian large-scale companies (for details, see Appendix).
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Ownership structure

Manager
40%

1. Associate
30%

2. Associate
30%

Fig. 7. Planned business shares of ChemKit

chemical engineering and the team is furthermore supported by external spe-
cialists (legal and tax advisors).

Concerning the business shares of the founding members in the initial
stages, we consider the following distribution appropriate (Fig. 7).

2.3 Location analysis

We consider a central business location in Vienna to be ideal for a consultancy
such as ChemKit. Apart from good travel connections, another point to be
taken into account is sufficient space for future expansion opportunities with a
special focus on the transition countries in Eastern and Central Europe. Moreo-
ver, many public institutions such as the BMLFUW and other partners are also
based in the capital. Further locations in the various Austrian federal provinces
should also be considered for the planned expansion of business activities over
the subsequent years. Priority should be given to Styria, Lower Austria and Up-
per Austria, as key customers are located in these federal provinces.

2.4 Business objectives

The innovative concept which aims at enhancing resource productivity by
changing from a mere sale of chemicals to a sale of comprehensive service
packages, coupled with the high future relevance of a discerning, sustainable
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2007 2008 2009 2010 2011
Ql Q2 QJ Q4

Founding:
ChemKit goes live!
Market entry in SME segment
(Austria)

Market entry in large company
segment (Austria)

Break-even point reached

- EUR 1 mio revenue

4 additional employees

First European/international
projects implemented

Fig. 8. Short-term and medium-term business objectives

and efficient handling of chemicals, provide the foundation for future growth
considerations of ChemKit (Fig. 8).

Once ChemKit has become established as a consultancy in the domestic
SME market, the next step will be to launch consulting co-operation projects
with large companies as the awareness for ChemKit and its business model
grows. Interdisciplinary expert know-how, comprehensive project experience
and precise knowledge of the Austrian Chemical Leasing market are the cru-
cial pre-requisites and convincing sales arguments here. Co-operation with
the BMLFUW and the Austrian Federal Economic Chamber (WKO) is essential
to boost business acceptance in the Austrian market. In addition, raising pub-
lic awareness of the efficiency and efficacy of Chemical Leasing by engaging
in intensive PR work will serve as an important factor of success.

The fact that Chemical Leasing has already been implemented success-
fully in several pilot projects3 around the globe strengthens the ChemKit team
in its vision to extend the business model and include the European market
and later the worldwide market. The primary emphasis of these expansion
models is on projects in Eastern Europe and co-operation in transition coun-
tries and developing countries. These growth efforts will, on the one hand,
rely on the increased readiness to innovate and invest in young and aspiring
economic systems (e.g. India, China, Russia, and many more), as well as on
the opinion of experts, who see the biggest potential for Chemical Leasing in
regions where the chemicals industry is only now starting to establish itself.

3 Projects by UNIOO (United Nations Industrial Development Organisation): Mexico,
Egypt, Russia (for details, see Appendix).
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Main success factors of ChemKit

• ChemKit consultants are highly qualified and have great market knowledge

• Synergies through networks (BMLFUW, WKO, UNIDO, and many more)

• Business acceptance and interest in Chemical Leasing

• Intensive PR work to raise awareness

• Access to subsidies (BMLFUW, WKO)

• Innovations and a head start in know-how over the competition

Fig. 9. Summary of the relevant success factors for achievement of objectives

It is still possible to shape these industries and entrepreneurs are still
much more inclined to implement new, unconventional business ideas. At this
stage of its expansion, ChemKit is especially interested in co-operating inten-
sively with international organisations such as UNIDO. In its function as a
"standby advisor", the team is always ready for Chemical Leasing consulting
missions in transition countries and plans to use this approach to become
established in international markets (Fig. 9).

3. Services

3.1 The range of services

ChemKit offers the chemical user competent and comprehensive support
when opting for Chemical Leasing. An optimal service package is tailored to
the needs of each customer through close co-operation with the chemical
supplier, to ensure a smooth and rapid implementation of the new business
model (Fig. 10).

The ChemKit service package comprises:

o Comprehensive information,
o Technical and chemical process optimisation,
o Advice on, or implementation of the efficient use of chemicals,
o Comprehensive legal contract design:

- Clarification of liability issues
- Fair profit-sharing arrangements
- Protection of intellectual property
- Waste law

o Consulting and implementation of information management systems,
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Cooperation

ChemtnJKit Service
Know-How=~> User

of Chemical Leasing

Supplier
of Chemical Leasing <===€

Recycling

Fig. 10. The new Chemical Leasing business model of ChemKit

• Subsidy consulting,
• Employee training,
• Implementation and execution of continuous process monitoring.

3.2 Target customers and their needs

In a study conducted by the BMLFUW, 4,000 Austrian companies (mostly
SMEs) that use chemicals in their operations and for whom Chemical Leasing
would be a viable option were identified.4 ChemKit will focus on these SMEs
in the initial stages in order to implement the new business model in Austria.
The advantages of this focus are that SMEs, having relatively little internal
resources, depend more strongly on the support of external partners. The
great number of small- to medium-sized projects will provide Chern Kit with
a wealth of experience that will be useful for future expansion and large-scale
projects. Moreover, Chern Kit will thus be able to established itself in the
market and build a good reputation within the industry.

The possible applications of Chemical Leasing are extremely heterogene-
ous and diverse; furthermore, there are no hard and fast rules as to the optimal
design of a process. Therefore, the changeover to Chemical Leasing requires
information about the new business model, information on how to bring to-
gether suitable contract partners, chemical and technical consulting for proc-
ess optimisation, the highest possible logistical efficiency and detailed, cus-

4 Jakl et al. (2003).
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tomised contract design. The great number of applications and the necessity
for customised process and contract design show that only a team of consult-
ants with high competence in all chemical and technical matters as well as
knowledgeable of business and legal issues can meet these requirements. And
ChemKit offers precisely these services to its customers.

" According to a survey of the BMLFUW and interviews with experts, the
reservations that prevent users most from adopting the system is a lack of
information on the existence and application models of Chemical Leasing, a
mistrust of "external consultants", and, in some cases, the fear among a user's
employees of losing their jobs. ChemKit will remedy the information deficit
through targeted marketing activities. The mistrust among users and their
employees with regard to consultants who have only a business education as
credential is balanced out by the chemical and technical competence of the
ChemKit team of consultants. While the employees' fear of losing their jobs
upon implementation of a Chemical Leasing scheme may be justified in a
small number of cases, this decision is solely up to the user. Fundamentally,
the new model of chemical usage is merely intended to make things easier
for the user and its employees: time-consuming secondary tasks that are inef-
ficient because of a lack of know-how can be outsourced and the company
can focus on its core competencies.

3.3 Customer benefit

A customer implementing Chemical Leasing can expect to save an average of
EUR 6,000 a year in business, HR, capital, materials management and transac-
tion costs in addition to saving consequential costs of non-quality.5 Although
the use of chemicals in the customer's company may not be part of its core
competencies, it does constitute an indispensable and necessary contribution
to production in the company's business. By changing over to Chemical Leas-
ing, the user can focus entirely on its core competencies by outsourcing the
chemical processes, while at the same time eliminating costly, environmen-
tally harmiul waste of chemicals.

Changing over to Chemical Leasing bears a further special benefit: The
user is no longer bound by obligations under the strict directives of the future
European chemicals policy, REACH (Fig. 11).

5 jakl et al. (2003).
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Customer benefits

./ Cost reductions

./ Environmental protection

./ REACH compliance

./ Focus on core competencies

./ Process optimisation

./ Availability of chemical and technical know-how

./ Enhanced safety at work

Fig. 11. Overview of customer benefits of Chemical Leasing (source: Jakl, 2003)

3.4 The role of the chemical supplier

In order to implement Chemical Leasing in the user's company, ChemKit aims
to establish a type of co-operation with the chemical supplier (the manufac-
turer, trader or mixer of chemicals) in which the chemical supplier provides
the chemistry know-how and ChemKit provides the process engineering
know-how, among other things. By pooling both competencies, the user is
provided with an economically and ecologically attractive service package,
which is furthermore customised to the user's individual needs. This allows
for a rapid and smooth changeover to Chemical Leasing.

The user is not the only one to profit from this close co-operation. The
chemical supplier and ChemKit, too, profit from this model, as will be shown
below.

The chemical supplier does not incur any financial losses from the reduced
quantity of chemicals sold. Now the company sells the effect of the chemicals.
By making its specific know-how available - in practice this is often an unpaid
service - the supplier refines its product, for which it is now suitably remuner-
ated. The chemical supplier gets a share of the profit and the lower the volume
of chemicals used, the higher the profit it derives from the project. Its payment
is based on "number of pieces chemically treated, cleaned m2", etc.

The new directives of the European chemicals policy (REACH)constitute
a great challenge for chemical suppliers, because all chemical substances
produced, used or imported by the company now have to be registered,
evaluated and authorised. However, according to industry experts, it is espe-
cially the SMEs that do not have suitable (knowledge) resources to be able to
meet these requirements without external support. This is why ChemKit sup-
ports its co-operation partners with in-depth REACHconsulting.
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./ Sale of its hitherto unpaid know-how

./ Higher profit if smaller vofumes of chemicals are used

./ Environmental protection

" REACH compliance
Y' Long-term business relations

./ Better identification of customer needs

if Precise planning of the company's own consumption

./ Reduced material costs through lucrative recycling

Benefits for the chemical supplier

Fig. 12. Overview of the benefits of Chemical Leasing for chemical suppliers
(source: jakl, 2003j

In addition, the chemical supplier benefits from the close co-operation
with the chemical user, which brings about long-term business relations char-
acterised by mutual trust. The supplier is in a position to adjust optimally to
the specific needs and problems of the user to plan its use of chemicals in
more detail and to discover new developments or changes in the customer's
needs at an early stage.

The used chemicals are taken back by the chemical supplier for treat-
ment, provided it has a waste treatment facility. Such a facility could also be
located on the user's premises; this differs from case to case. If no waste treat-
ment facility exists, ChemKit will put the supplier in touch with a suitable
waste disposal company with whom it can work together. Parts of the waste
output are thus recycled and fed back into the user process, closing the loop
of the Chemical Leasing model. Since the chemical supplier will need to use
fewer new chemical substances in the future, it profits from the cut in mate-
rial costs. In addition, it makes a sustainable contribution to environmental
protection (Fig. 12j.

The Chemical Leasing partners can be brought together in two ways.
Either ChemKit uses its existing networks in the industry to win the best-
suited chemical supplier as a co-operating partner for the user, or the chemi-
cal supplier acquires the customers itself. In the latter case, ChemKit profits
from its existing customer relations. By recommending ChemKit to its cus-
tomers, which brings about a multiplier effect, it provides a rapidly growing
circle of additional customers for ChemKit and supports the build-up and
development of networks.
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Growth drivers in the environmental consulting industry

* Trends: Environmental protection by way of environmentally-oriented business
management, sustainability, corporate social responsibility

* Resource and energy price hikes

* Sustained high demand for the optimisation of production processes and
resource-efficient use of raw materials (cost reduction)

* Economic growth* New markets through increasing internationalisation (Eastern Europe as a
growth market)

* New EU directives and therefore increased need for consultants (REACH)

* Public subsidies

Fig. 13. Overview of the growth factors in the environmental consulting industry (sourc-
es: Martinuzzi (Martinuzzi Andre: Erfolg im ako-Consulting, September 2005), FEACO
(European Federation of Management Consultancies Associations. Survey of the European
Management Consultancy Market, 2004), BDU (Bundesverband Deutscher Unterneh-
mensberater. Facts & Figures zum Beratermarkt 2005/2006)

4. Industry & market

4.1 Industry analysis

ChemKit, which offers environmental, technical consulting, is part of the
environmental consulting industry. Environmental consulting providers in-
clude technical consultancies (e.g., civil engineers, technical consultancies,
laboratories), management consultancies (e.g., management consultants, data
processors, tax advisors, PR consultants, market researchers) and interdiscipli-
nary environmental consultants.

One source provides promising numbers: For his book "Erfolg im bko-
Consulting" (Successful environmental consulting), Andre Martinuzzi had a
close look at the industry on the basis of four surveys from 1991 to 2001. He
documented approx. 400 Austrian companies that offer environmental con-
sulting services and generate a total annual revenue of EUR 276 mio. Through-
out the study period, environmental consulting revenue grew by 24.5%.6

Due to the growing importance of a sustainable and responsible use of
raw materials (i.e., also chemicals), and the effort to optimise business and
production processes, as well as to minimise the waste of resources, there is
an increasing demand for consultants that are both environmentally and eco-
nomically oriented (Fig. 13).

6 Martinuzzi Andre: Erfolg im aka-Consulting, September 2005.

189



Chapter 12: Business Plannning "ChemKit GmbH"

4.2 Market analysis

99.6% of the Austrian market comprises small- and medium-sized enterprises,
or some 300,000 companies in absolute terms.' Of these, approx. 4,000
small- and medium-sized enterprises have been identified for which the new
business model would be suitable, taking into account their chemical applica-
tions.' These companies are an attractive target customer group for ChemKit,
as they depend on external consulting due to lacking internal (financial and
personnel) resources. Dr. Reinhard Joas (managing director of BiPRO GmbH)
also emphasised in his interview, which was conducted in Munich, that SMEs
are dependent on supporting intermediaries, and therefore constitute a great
springboard for the sustainable introduction of Chemical Leasing in the mar-
ket. For ChemKit, this focus on SMEs is ideal, as it is able to gather experience
with small-scale projects and build a higher profile in the industry. In order to
be able to estimate the companies' interest in the implementation, ChemKit
carried out a poll based on snowball sampling (see Appendix). Approx. 60%
of all respondents in this survey expressed their interest. The main arguments
for changeover were possible cost reductions, outsourcing of processes sub-
ject to regulations and the benefit for the environment. None of the respond-
ents had heard of Chemical Leasing before, which reflects the lack of dis-
semination of information in the Austrian market (cf. Jakl et aI., 2003).

A comparison of market penetration with the similar Responsible Care
Model shows that more than 50% (in terms of value) of the chemical compa-
nies had implemented this new model after a period of 13 years. The Respon-
sible Care Model, under which the chemical supplier ensures that "its" chem-
ical is used in a way that is as environmentally friendly and protective of
health as possible, is based on a similar idea and is comparable in nature.
However, Responsible Care by no means requires such a close co-operation
between the chemical supplier and the chemical user, and unlike Chemical
Leasing, does not aim at minimising the volume of chemical substances used.
By analogy, it can be expected that Chemical Leasing will have been adopted
by half of the target customers, or approx. 2,000 SMEs, within roughly 10
years.' Based on this, a diffusion curve (see appendix) was drawn up, which
results in the following project demand for the first four years (Fig. 15.)

Before ChemKit's entry into the market, several innovators had already
carried out Chemical Leasing pilot projects, and according to experts, the
number of companies that have implemented the new model without an-

7 SME Forschung bsterreich 2005, http://www.kmuforschung.ac.at/index.asp?j=de/start.
6tm.
8 Ecotecstudy.
9 FClO, sustainability report on the chemical industry, 1005.
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Risks within the eco-consulting industry

* High market dynamics
* Threat of new market entrants due to low entry barriers

Fig. 14. Survey of risks within the eco-consulting industry

Total market volume

308
~

128
.--

424-

10Total projects I

2010

70

n
Fig. 15. Expected total market volume 2007-2010 (number of projects)
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nouncing this must also be taken into account. The demand for the 70 projects
in the first year of business will therefore come from "early adopters". In the
following years, the number of projects will rise continuously until maturity is
reached in 2010. Subsequently, demand will diminish gradually due to the
beginning market satiation.

ChemKit will initially be the only consulting company in the Austrian
market to be exclusively specialised in Chemical Leasing. Since there are only
three competitors in the market who offer this service, the market share in the
1" year is estimated to be 50%. In the following two years, ChemKit will make
further gains in market share because of its growing reputation and expert
knowledge. However, the competition does not sleep, and so new competi-
tors will enter the market. Therefore we assume that the market share of
ChemKit will begin to decline as of the 4th year (Fig. 16).

The following diagram shows the distribution of projects to ChemKit and
competitors for a period of 4 years (Fig. 17).
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Fig. 17. Expecteddevelopmentof market share2007-2010 (numberof projects)

The market can be represented according to chemical application. This
classification results in a total of twelve segments, each with a chemical sav-
ings ratio ranging from 5% to 35%. Owing to its comprehensive expert knowl-
edge, ChemKit is in a position to provide consulting to companies of all the
segments, and will therefore not focus on a single area. Naturally, ChemKit
will specifically target the processing of those market segments with the high-
est savings potential (etching and casting) (Fig. 18).

By changing over to Chemical Leasing, users have average potential sav-
ings of EUR 6,000 per year. This figure does not include the possible savings
in volume of chemical substances used, but concerns the costs of material
flow management, logistics, transaction costs and waste removal costs.
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o CleaningjDegreasing
o Casting
• Cooling/Greasing
EJ Catalysis

• Adsorption/Desorption
• Synthesis
o Textile finishing
o Cooling

o Pickling
o Extraction
• Water treattnent
o Heating

Market segments by method of chemical application

3% 1%

7%
58%

Fig. 18. Market segments according to application

4.3 Competition

Below is a list of companies offering consulting services in the Chemical Leas-
ing sector (Fig. 19).

As can be seen from the table above, the competitors in the Chemical
Leasing sector have already gained their first experience with pilot projects,
they are present in the market and all enjoy a good reputation.

Therefore, the biggest challenge for ChemKit in the initial stages will be
to win suitable reference customers in order to become established in the
market. However, as soon as ChemKit has secured a foothold, there is noth-
ing in the way of rapid customer acquisition, as only four consultancies serv-
ice approximately 4,000 potential customers in the Austrian market.

ChemKit is the only consultancy which has accumulated the specific
technical know-how in the sector, as well as all the experience from studies
of pilot projects and focuses 100% on the implementation of Chemical Leas-
ing projects. Due to its concentrated knowledge, specialisation and compe-
tence, ChemKit is highly differentiated from its competition.
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Competitors location(s) Service Target customers Market Strengths Weaknessesposition
ChemKit Vienna Consulting and problem- Austrian SMEs in the segment Growing, Collaboration with Lacking market
GmbH solving with a specialisa- of cJeaning/degreasing young UNIDQ and Ministry of establishment, no

tion in Chemical Leasing enterprises Life reference
100% focus on Chemical customers
Leasing
knowledge pool and
know-how accumulation

BiPRO GmbH Munich Support and consulting in Ministries and authorities, as International Collaboration with Has only
the fields of technology, well as companies and market UNIDO, EU and BML- completed one
business, the environment, federations . coverage FUW pro~ect in Austria
and health Co-founder of the so ar

Chemical Leasing model
International experience
with Chemical Leasing
Good market reputation

Beyer Umwelt Vienna Business and communica- Ministries and authorities, as Established Experience in Chemical Experience so far
+ Kommunika. tion consultancy special is- well as companies and Austrian Leasing (Tiefenbacher limited to five
tion ing in environmental federations chemical GmbH) pilot projects

protection with specialisa- consultancy Experience in contract
tlon in: management with a good design for micro enter-
systems, waste manage- market prises
ment, subsidisation, reputation Constantinus Award 2005
Chemical Leasing and
communication

Denkstatt Vienna Consultant for services in Medium and larger compa- One of the Interdisciplinary team
Umweltbera- Budapest the sustainable develop- nies in the automotive, paper, largest Experience in the
tungs- und ment and environmental chemicals, mineral oil, consulti~g . Chemical Leasing field
Management management field foodstuffs, electronics, steel, companies In (pilot project Borealis AG)
GmbH metal-proCeSSing' wood- Austria Growth (one office in

processing and uilding Budapest)
materials industries, energy

I
generation and service
companies

Fig. 19. Overview and comparison of ChemKit competitors
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As soon as Chemical Leasing has become a standard business model and
is met by growing demand, more competitors will inevitably enter the market.
By that time, ChemKit will already have set up extensive networks and enjoy
an excellent reputation.

5. Marketing

5.1 Market entry

Presence in special-interest media

The founding of ChemKit is accompanied by information events about Chem-
ical Leasing. Awareness of this business model is actively raised and accom-
panied by presentations in special-interest publications and representations at
trade fairs. Workshops, conferences and presentations for the relevant sectors
will round out the market ,entry in this regard. The mairt aim is to clearly
structure cost and image benefits (sparing of resources, environmental bene-
fits, sustainability and responsibility) for all parties and to portray ChemKit as
a specialised consultancy that provides successful implementation. ChemKit
and Chemical Leasing should become synonyms in people's minds.

The target group consists of all relevant sectors and companies in whom
Chemical Leasing can be applied. Therefore, the focus will be put on the
twelve segments identified so far (cleaning/degreasing, etching, lubricating,
etc.). Relevant industries would be, for instance, the metalworking industry,
the automotive industry, the paper, furniture, textiles, and plastics industry,
etc.

One example for trade fair presentations would be the "Vienna TeclO"

international trade fair for industry in Vienna (held for the first time in October
2006) or "ACHEMA"", the international exhibition conference for Chemical
Technology, Environmental Protection and Biotechnology in Frankfurt (which
takes place every three years and is the largest trade fair for chemical facility
construction. The organiser of this event, "DECHEMA" also hosts smaller
subsidiary trade fairs in Beijing, America and Australia; the next event is
scheduled for May 2009).

Furthermore, ecological trade fairs offer the ideal stage for presenting the
Chemical Leasing model and ChemKit as the competent partner for imple-
mentation. Here, the existing interest of trade fair visitors in environmentally

10 www.vienna-tec.at
11 www.achema.de
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friendly solutions for production companies is used to offer them not only an
environmentally friendly, but also a lucrative model for the use of chemical
substances.

Co-operation with the Austrian Federal Economic Chamber, the
Austrian Federal Ministry of Agriculture, Forestry, Environment and
Water Management (BMLFUW) and UNIDO

The existing network of ChemKit business contacts and the individual part-
ners' contacts with industry experts is seen as another pillar of ChemKit's
market entry. These boost both the credibility and the reputation of ChemKit.
Key co-operation partners such as the Austrian Federal Economic Chamber
are important as door-openers to potential Chern Kit customers. Owing to
their experience with introducing new ideas and models and their large data-
base, they help Chern Kit to quickly and efficiently contact its relevant target
audience.

One important public co-operation partner is the Austrian Federal Mini-
stry of Agriculture, Forestry, Environment and Water Management (BMLFUW),
which has been interested in a country-wide implementation since the mod-
el was first devised. The pilot projects carried out in Austria to date have often
been initiated by the BMLFUW and constitute a stock of relevant reference
project examples of their home country for the potential customer base. Until
now, all companies have recorded significant savings.

UNIDO is also seen as one of the most important partners of Chern Kit,
as it already has a wide spectrum of international experience in Chemical
Leasing. Apart from an exchange of experience, expectations are that interna-
tional contacts will be established, which are essential for continued growth.

Internet presence

As one of the main sources of information, the company's website naturally
serves as a first point of contact for those interested seeking answers to gen-
eral questions. The following topics will be offered online:

o Overview of the services offered by ChemKit;
o Presentation of the number of successful projects (possibly in anonymised

form);
o Offering a contact point seven days a week around the clock.
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5.2 Product - our service

We see our service as an all-inclusive service package that consists of consult-
ing prior to decision-making, implementation support and post-changeover
monitoring and controlling. The customer profits most of all from the interdis-
ciplinary team of consultants, who not only are able to answer technical ques-
tions but can also elaborate on business and legal considerations. Due to the
information events, a great deal of interest from users is expected. The em-
ployees of ChemKit will visit the various companies and discuss the options
for implementation individually and in detail. In this way, the feedback of
these events can be measured and after a certain time a decision can be made
whether these efforts should be intensified or replaced by other activities.

5.3 Price - the pricing model

ChemKit charges a flat fee of EUR 3,000 for a consultation that is not followed
by a changeover to Chemical Leasing. Half of this fee is paid by the BMLFUW.
If the company decides to implement the Chemical Leasing scheme, this fee
is dropped and the customer is charged EUR 8,000 for the service provided.
As the Ministry subsidises the consultation, the user is again only charged half
the fee, i.e., EUR 4,000. This fee is based on the average person-days ex-
pended on such projects, however the user will still enjoy savings in the 1st
year of implementation. In the following three years, ChemKit will receive a
20% (EUR 1,200) share of the savings. The total revenue for every concluded
project therefore is EUR 11,600. The table below shows a forecast (likely case)
of sales and revenues in the SME market. As of the 2nd year, ChemKit plans
to acquire a number of large-scale projects (LSPs).These are included in the
forecast (Fig. 20).

SME projects SME projects Large-scale Large scale Revenue
consulting completed projects projects
o EUR 3,000 o EUR 11,600 consulting completed

o EUR 6,000 o EUR 91,000

1" year 9 26 0 EUR 235,000

2nd year 20 57 1 1 EUR 608,000

3'dyear 50 150 2 2 EUR 1,584,000

4th year 59 174 2 2 EUR 2,007,000

Fig. 20. Likely case: Revenue and number of projects in the SME market during the first
four years
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A survey among general managers of Austrian SMEs carried out by
ChemKit has shown that the environmental benefits of the new model can
have a substantial influence on the readiness to change over to Chemical
Leasing (one of the respondents would even be prepared to give away all sav-
ings due to the benefit for environmental protection).

Because of the various applications and methods of Chemical Leasing,
the pricing method can be adapted as needed and can be flexibly restruc-
tured. The ChemKit survey of Austrian SMEs also showed that changeovers
of this type must bring rapid successes in order to be convincing. Initial ex-
penses that are too high would tend to scare away potential customers. The
pricing model of Chern Kit is therefore designed with longer-term sharing in
the savings - what is known as profit-sharing. The underlying daily rate of the
basic model is EUR 800 (EUR 100 per hour). This price is justifiable as the
consulting costs are amortised by the resulting efficiency gains.

The basic model is the result of the calculated average values of the mar-
ket and industry analysis, as well as well-founded experts' opinions.

Person-day: 8 hours at EUR 100 each
o Project support: 8-9 person-days
o Savings of one SME: EUR 6,000 per annum (Figs. 21-24)

This results in the following revenue progression for ChernKit as well as sav-
ings progression for the user (Fig. 25).

The user finances the cost of changeover from the savings made and is
additionally subsidised by the BMLFUW during the first year. As of the start
of the fifth year, it retains 100% of its ongoing annual savings of EUR 6,000.

During the first year, ChemKit receives the biggest share of the total
service charge and skims off 20% of the effective savings (0 EUR 1,200) in
each of the three following years. This results in a revenue of EUR 11,600 for
each completed project.

The same pricing system, albeit with different benchmarks, applies to
Austrian large-scale projects. As there are no suitable data available on the
already completed projects at a national and international level, these figures
are based on careful estimates (estimated average potential savings: EUR
60,000 per year). Conclusions about potential savings and revenue progres-
sion have been drawn analogously to the SME area. The contact phases with
the relevant money flows are as follows (Figs. 26-28).

The revenue progression is also similar to that of SMEs (Fig. 29).
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t Workshops. congresses,
~ conventions, etc.

8
Infonnation

Initial consultation

Sissi Chen et aL

( ChemKit )1•• --------.. ~

Phase 1: Initial contact between user and concept of chemical leasing.
Awareness raising. Sparking user's interest and attention.
User is not being charged at this point.

Fig. 21. 1st stage of implementation of the basic Chemical Leasing model

Evaluation of
status quo

Analysis of
potential economization

Feasibility study

€ 1.500

€ 3.000

€ 1.500
Ministry o~~ife

Phase 2: Business initiation. -€ 3.000 are being charged for individual analysis and
evaluation at which the Ministry afUfe bears half of the amount
(support fund). If user decides FOR the implementation of chemical
leasing, all costs at this phase will be ceased to apply.

Fig. 22. 2nd stage of implementation of the basic Chemical Leasing model

Compilation of contract

Process optimization...
Employee training

€4.000

€8.000

€4.000

Phase 3: User keeps € 2.000 to himself. The remaining€ 4.000 oflhe savings are
being transferred to ChemKlt one-off In the first year. Another € 4.000
are being drawn from the governmental support fund

Fig. 23. 3rd stage of implementation of the basic Chemical Leasing model

~Ii""''''''''''''''''''''''"t
~

Monitoring

ConsulUmcy on
public aid and sponsorship

+ € 11.600 +€16.400

( ChemKit ) ••-----=.:...---~
3x€1.200

Phase 4: ChemKit draws a 20%-return flow from the annual savings for the three
following years. Thus the user keeps € 4.800 for himself each year.
Starting from the fifth year he keeps the entire saved amount of € 6.000
for himself.

Fig. 24. 4th stage of implementation of the basic Chemical Leasing model
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10.000

Sales-Savings-Curve
per project implemented

8.000

6.000

User
1: 16.400

4.000

2.000

CbemKlt

1:11.600

lstyear 2nd year 3rdyear 4th year 5th year

Fig. 25. Revenues of ChemKit and customer's savings of a base model project from year
1 through 5

" Evaluation of0 +€6.000" status quo• ( ).:§ ChemKit
€ 6.000

• Analysis of potential
• economization•".~0 Feasibility study'"

€3.000 Large-sized
enterprise

€3.000
Ministry of Life

Fig. 26. Business initiation for large-scale projects

Compilation of contract +€55.000~

( ] .• "€ 55.000~ Process optimization ChemKit~
,'l

Employee training

€30.000

+€30.000
large-sized
enterprise

Fig. 27. Activities and money flows in the 1st year of implementation of a large-scale
project
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"• + £91.000~ Monitoring

( ) .,s
ChemKit

3 X 12;000.. Consultancy on
-0 public aid and sponsorship
0
N

+£174.000

Large sized
enterprise

Fig. 28. Activities and money flows in years 2-4 of implementation of a large-scale proj-
ect

100.000

Sales-Savings-Curve
per project implemented

80.000

User
I 174.000

60.000

40.000

3rdyear

2iJ.OOO

Fig. 29. Revenue progression of ChemKit and customer's savings of a large-scale project
in years 1 through 5

6. Team of entrepreneurs and key positions

The founding team consists of three founding members. Aside from the tech-
nical-chemical and process-engineering expert knowledge, the general man-
ager should also have a degree in economics or law in order to have the right
to carryon a consulting business. To warrant reciprocal control of business
operations, the other founding members have a right of co-determination for
exceptional decisions. 40% of the company's nominal capital is contributed
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by the general manager and 30% by each of the two other founding members.
For social insurance reasons and to optimise tax expenses, they will be given
a full-time position at ChemKit GmbH.

The partners will collaborate with the person in charge of processes in
the user companies and advise them on inter-company implementation and
optimisation of the chemical and technical processes. Furthermore, they will
co-ordinate the business aspects of Chemical Leasing projects, such as the
logistical optimisation and profit-sharing between chemical supplier and
chemical user.

All three persons should therefore have comprehensive expert knowledge
of chemical technology, process engineering and economics. [t is expected
from them to have a degree in one of these three areas and a number of years
experience in chemical process optimisation, process engineering, as well as
specific industry and market knowledge. The business knowledge of the
founding members must be of a sufficient level for them to be able to carry
out the business aspects of Chemical Leasing projects in a satisfactory man-
ner. Leadership experience and experience in the consulting field would be
an advantage.

Their personal strengths should include negotiating skills, communication
talent, charisma and a convincing power when dealing with customers. Any
existing business contacts to potential customers would be desirable, as these
will make entry into the market segment significantly easier. Close co-opera-
tion with experts of the BMLFUW, UNIDO and the certifying authorities (TUV
Slid, ISO) is already ascertained, since they wish to make Chemical Leasing
commonplace in Austria and will offer the necessary standardisations to allow
for a rapid diffusion of the model.

The ChemKit personnel planning will be as follows (Fig. 30).
The team competencies will furthermore be expanded and complement-

ed by external experts.
An external commercial law specialist will be consulted for legal issues.

The latter should already have relevant experience in chemicals laws. His
expert knowledge is required for contract design, to be able to regulate the
profit-sharing and risk distribution arrangements between the parties.

Year 2008 2009 2010
Best case ·1additional

6 additional employees 1 additional employeeemo[ovee
Likely case 4 additional employees 1 additional employee
Worst case 2 additional emplovees

Fig. 30. Personnel planning: Best, likely and worst case
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A tax advisor will advise the team of founders on preparing the balance
sheet and optimising tax.

7. Implementation plan

Based on the envisaged growth development, the foIlQwingS:IuciaIJTIHe.s!Qpes=
are defined for the next five years until ChemKit becomes established'in the
national and international consulting markets (Fig. 31).

2007 2008 2009 2010 2011

Q1 Q2 Q3 Q4

Founding:
ChemKit goes live!

Market entry for SMEs (Austria):
1st project

Completion of 1Qth project

Break-even point reached

Market entry for large companies
(Austria)

Completion of 50th project

Completion of 100th project

65% market share (Austria)

EUR 1.5 mio in revenues

EUR 1 mio in profits

4 additional employees

Completion of 150th project

Negotiations for international
co-operations; co-operation with
international organisations

first completed European/interna-
tional projects

Fig. 31. Representation of business objectives/milestones
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After the preparatory stages have been completed, ChemKit will offi-
cially be founded at the end of March 2007. This marks the commencement
of our consulting activity. Up to the second quarter of 2008, the Chern Kit
team will focus on intensive, personal and competent consulting of small and
medium enterprises in Austria; thereupon, the range of services will also be
offered to Austrian large-scale companies.

The targeted market share (likely case) of Chern Kit will already amount
to an impressive 65% in the second year after founding. The main reason for
this pleasant development is the (as yet) low level of competition in the
Chemical Leasing consulting market. In the following years, it must be ex-
pected that market share will decline slightly.

Moreover, 2009 is the year in which the revenue threshold of EUR
1.5 mio will be reached and exceeded, which translates into a profit of EUR
1 mio. Project co-operation with large, small and medium-sized companies is
profitable and is likely to lead to growing revenues and profits in the following
years.

As the number of completed projects grows together with the circle of
potential consulting customers (large, medium and small enterprises), it is
likely that we will need to take on more employees in 2009. The extended
ChemKit team will offer enough personnel resources to take on entry into the
European consulting market as of 201O. The initiation and actual implementa-
tion of Europe-wide Chemical Leasing co-operations is an important and
substantial step for Chern Kit's development into an internationally accepted
consultancy.

Achieving the break-even point in the 3'd quarter of 2007 is an important
milestone for ChemKit. Exceeding the break-even point will show that the
business policy and range of services finds acceptance in the domestic market
and that ChemKit is already able to carry out enough projects to cover all
costs and earn additional profits.

As a final step of development, Chern Kit will establish contacts to inter-
national organisations in late 2010 and early 2011. In this connection, setting
up relations with UNIDO is of special significance, since that organisation is
already supervising nurnerous Chemical Leasing projects in the international
markets and therefore has valuable experience and contacts. By co-operating
with these institutions, Chern Kit hopes to complete the implementation of its
first international projects by 2011, opening the door to more Chemical Leas-
ing co-operations around the world.
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8. SWOT analysis (Fig. 32)

Rather than being just a consulting company, ChemKit - in co-operation with
a chemical supplier - enables customers to outsource business processes that
are not part of their core competencies. ChemKit is the one-stop supplier of
all information necessary for the successful implementation of Chemical Leas-
ing (technology, chemicals, business, law) and focuses its consuJliOg.9.etiviti~s_._~._
exclusively on Chemical Leasing. This allows for a clear and unique position-
ing in the consulting market. ChemKit gains a further mark of uniqueness

Strengths Weaknesses

" Coverage of all areas of relevance " Not established in the market at first;
to contract design between lack of reference customers and no
chemical supplier and chemical pilot projects of its own
user (technology, chemicals, " Low revenues in the early stages
business, legali " Word-of-mouth advertising difficult

" Unique co-operation and profit- because customers wish to keep the
sharing models competitive advantage offered by the

" Viability and profitability of the Chemical Leasing strategy a secret
business model is proved by pilot
projects

" Focus on Chemical Leasing allows
ChemKit to clearly position itself
in the consulting industry

Opportunities Threats

" Macro-trend towards sustainable " Competitors could copy the consult-
environmental protection and ing model
social responsibility opens up, e. " Chemical suppliers offer Chemical
g., opportunities for marketing Leasing schemes themselves
reaching companies participating " Legal requirements for handling
in Chemical Leasing chemicals are greatly loosened

" Increasing tightening of European " Companies using chemicals transfer
chemicals policy (REACH) their production to low-wage

" Public subsidies of consulting countries
costs substantially reduce the " Subsidisation for Chemical Leasing by
changeover costs for the customer the Federal Ministry is ended or the

" Public organisations promote requirements for eligibility change to
Chemical Leasing (BMLFUW, ChemKit's disadvantage
UNIDO) " Technological innovations are made

that eliminate the use of chemicals in
many processes

Fig. 32. SWOT analysis
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vis-a-vis the competition through its refined profit-sharing offers to bring about
win-win situations, and its close co-operation with the chemical supplier,
which guarantees the highest level of efficiency and effectiveness of chemical
use.

As a start-up company, ChemKit does not have a portfolio of pilot projects
at this time. Here the Austrian consulting market offers an attractive niche to
allow the company to become established. The viability and profitability of
the business idea can be proved by numerous pilot projects, which will serve
as a trust-building reference for potential customers.

Sustainability and efficient use of resources are THE keywords of our
time and reflect the increased environmental conscience of society. This
development provides producing companies with an incentive to engage in
good governance and strongly promotes the implementation of Chemical
Leasing. This trend is also followed in the EU chemicals policy - REACH is a
coherent system for registering, evaluating and authorising chemicals, and
will come into effect in mid-2007. For chemical suppliers, the co-operation
with ChemKit sets up prerequisites to meet the REACH requirements. Chem-
ical users are released from all and any obligations under the REACH policy.
ChemKit can use the global and international developments to become es-
tablished in the Austrian market and for its continued growth. Renowned
organisations such as the Austrian Federal Ministry of Agriculture, Forestry,
Environment and Water Management (BMLFUW) are highly enthusiastic
about supporting the new model. Thus the attractive subsidy schemes of the
BMLFUW lower the financial hurdle of companies who wish to use the serv-
ices offered by ChemKit.

As the business model can generally be imitated, it is necessary that the
market position be strengthened immediately after the business has been
founded. All resources should be used for the customer acquisition process.
ChemKit must use its pioneering position to become established as THE lead-
ing consultant in the Chemical Leasing field and thus to raise barriers to entry
for potential competitors. Another possibility is that the chemical suppliers
themselves may try to offer Chemical Leasing by themselves, without co-op-
erating with ChemKit. As was clearly defined in talks with Dr. Schwager
(UNIDO), Chemical Leasing projects absolutely require an "impartial third
party" who ensures that the technical requirements for processes are met
(e.g., the optimum processing time for metal parts to be coated with powder)
and supervises the observance of the agreed quality standards, so that neither
the chemical supplier nor the chemical user can take advantage of the project
partner. ChemKit will make sure to communicate the importance of an im-
partial third party to the involved parties emphatically in its marketing activi-
ties.
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Other threats to the profitable realisation of ChemKit would be if the
subsidies offered by the BMLFUW were to be withdrawn, or if the European
chemicals policy were to make a fundamental change of direction. One ex-
ample here would be that, as a result of the competition with transition coun-
tries for attractiveness as a business location, the requirements for handling
chemicals might be loosened substantially. Another possibility would be that
Austrian companies which use chemicals and for which Chemical Leasing

woulCll,e a viable option shift their production to lowcwage countries.-How-
ever, by the time such significant changes of the political and legal climate
and economic structure will take effect, ChemKit will have expanded its
activities into the international arena. Moreover, the pilot projects success-
fully carried out by UNIDO in various transition countries prove that the at-
traction of the Chemical Leasing model not only comes from its benefit to the
environment and compliance with legal requirements, but especially from its
financial benefits.

9. Financial plan

9.1 Expenses

Since ChemKit is a pure consulting company, the financial plan has a rela-
tively simple structure. Apart from start-up costs (company registration, no-
tary public, fees and so on), the expenses to be incurred in the first year will
only be one-off payments for office and business equipment and running
costs. Great importance will be attached especially to the marketing expens-
es, which will be particularly high in the first months. This includes, among
others, information events, trade fair appearances, workshops, printed matter
(calling cards, prospects, advertising material), website production, etc. The
company's own capital of EUR 35,000 is intended to be fully used up by the
partners.

The following table will show the most cost-intensive items for the year
of founding (2007) (Fig. 33).

Human resources costs

For the founding of the company, the partners are willing to forgo a high salary
at the beginning. In the first year, each partner will earn EUR 21,000 net (this
equates to a monthly income of EUR 1,500). Only when the company's profits
rise and the company grows will these salaries grow. In the fourth year (2010),
each partner will earn a monthly salary of EUR 3,500 net. For tasks that are not

207



Chapter 12: Business Piannning "ChemKit GmbH"

Human resource costs EUR 66,840.00

Expenses for motor vehicles (first payment + monthly instalments) EUR 38,388.00

Rent for business premises (ind. operating costs and deposit) EUR 13,700.00

Marketing EUR 11,500.00

Travel expenses EUR 6,000.00

Fig. 33. Biggest investment items in the year of founding

3 partners EU R 54,000.00

External service providers (tax and legal consultants) EUR 7,840.00

cBDre EUR 5,000.00

Fig. 34. Breakdown of human resources costs

fully within the competencies of the team of founders, external service provid-
ers such as tax advisors and a solicitor, whose fees are calculated on the basis
of hours worked, will be consulted. Instead of setting up a secretary's office,
ChemKit will employ the services of an office service provider such as eBuro
AG12for 16 months starting March 2007, since the administrative activities will
have a very simple structure at that time. This ensures round-the-clock availabil-
ity by telephone. The office service provider will take calls, coordinate appoint-
ments and pass on information. The progressively designed invoicing model of
such an office service provider is seen as particularly attractive in the year of
founding if compared to the high fixed costs of a secretary's office with full-time
staff. Full-time secretarial staff will only be employed in the second half of 2008,
as ChemKit will continue to grow successfully (Fig. 34).

9.2 Revenue planning (Fig. 35)

The payments received are calculated on the basis of the calculation model
shown in the marketing section. They comprise revenues from consulting and
project implementation both for the SME and large-scale company segment
(Fig. 36).

12 www.ebuero.de
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SME projects SME projects Large-scale Large scale Revenue
consulting completed projects projects
o EUR 3,000 o EUR 11,600 consulting completed

o EUR 6,000 o EUR 91,000

1st year 9 26 0 0 EUR 235,000

2nd year 20 57 1 1 EUR 608,000

3'd year 50 150 2 2 EUR 1,584,000

4tll year 59 174 2 2 EUR 2,007,000

Due to the accounting method used, payments from the profit-sharing scheme will Qnly be
received in the subsequent years.

Fig. 35. Planning of revenues and number of projects 2007-2010

Expected sales - likely case
2.000

1 1.500
-

£ 1.000 -
•,

500• Il I I n....
2007 2008 2009 2010

[] Return flows of initiated 31 112 316
projects

• Large-sized enterprises 61 122 122

o SME 235 516 1.350 1.569

Fig. 36. Expected revenues for ChemKit

Expected sales
3.000

~ 2.500'0=~ 2.000~=0
1.500-S

.5 1.000~

'* 500

'"
2007 2008 2009 2010

o Worst Case 143 388 1.004 1.253

• Likely Case 235 608 1.584 2.007

o Best Case 340 836 2.167 2,751

Fig. 37. Best, likely and worst case scenario of the expected revenue progression 2007-
2010
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Scenario management

In the following, three scenarios are compared according to their revenue
expectations. The basis for the calculation of the variance coefficients is the
theory of the diffusion curven of innovations. It is assumed that the Austrian
market will be satiated by 50% after 10 years. This estimate is based on the
analogous market of "Responsible Care". Expected market shares have been
used for the calculation of the variance coefficients of the Worst and Best Case
scenarios, which assume a 30% and a 70% satiation, respectively (Fig. 37).
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Dr. Thomas lakl
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Mag. Walter Beyer

Owner of BUK Beyer Umwelt + Kommunikation
e-mail: office@beyer.at
Type of cooperation: Expert interview at BUK Beyer, Vienna (17 November
2006)

Dr. Petra Schwager
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e-mail: p.schwager@unido.org
Type of cooperation: Expert interview at UNIDO Headquarters, Vienna (14
November 2006), e-mail correspondence

Dipl.-Kfm. Steffen Sacker
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Chemical Leasing and Regulatory Approaches in
Chemicals Policy

How Chemical Leasing Paves the Way to
REACH-compatibility
ThomasJakl

The process of redesigning the European Union's Chemical Policy was trig-
gered by several factors. A large number of man-made chemicals has been
released into the environment, is still being and will inevitably be released in
the near future. There are several cases of chemicals which had been consid-
ered to be safe but which due to their persistent nature manifested environ-
mental harm in areas outside of their initial assessment.

On the one hand chemicals were being traced in environmental media
as well as in products in unexpected dimensions both in terms of quality as
well as in terms of quantity. On the other hand effects like "endocrine disrup-
tion" showed that also extremely low concentrations (like ppt, parts per tril-
lion; equals to the sugar concentration achieved if one lump of sugar would
be dissolved in lake Constance) could lead to adverse effects. Moreover the
current instruments of chemicals policy could - at least to a great extent - not
cope with the political challenges.

A new model has been devised to specifically meet these political chal-
lenges of Europe's environmental policy with regard to chemical products as
included in the 6th Environment Action Programme of the EU, which stipu-
lates the following requirements (literature quote):

"Chemicals that are dangerous should be replaced by safer chemicals
or safer alternative technologies not entailing the use of chemicals, with
the aim of reducing risks to man and the environment."

The Action Programme also demands to place "the responsibility on
manufacturers, importers and downstream users for generating knowl-
edge about all chemicals (duty of care) and assessing risks of their use,
including in products, as well as recovery and disposal."

It finally commits the European Union to aim at achieving "within one
generation (2020) that chemicals are only produced and used in ways that
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do not lead to a significant negative impact on health and the environ-
ment ... ".

The EU's future Chemicals Policy, of which the REACH system represents the
centrepiece, is the tool for achieving these goals. REACH is based on the
principle of documentation, evaluation and minimisation of risks resulting
from chemicals - which is above all to be implemented by the industry it-
self.

The REACH- philosophy in a nutshell

In particular the reversal of the "burden of proof" will be a key component of
the REACH system leading to a "no data - no market" concept obliging pro-
ducers or importers of substances to deliver a certain amount of documenta-
tion regarding properties of chemicals and possible risks during their applica-
tions as a precondition for market access. This implies a real shift of paradigm:
Although the current legislation also was based to a certain extent on the
producers' responsibility - the actual burden of proving a certain risk and of
demanding risk-appropriate management measures however was with the
authorities. REACH establishes a single, integrated system for Registration,
Evaluation and Authorisation of CHemicals. It is requiring companies that
produce and import chemicals to assess the risks arising from their use and to
take the necessary measures to appropriately manage any risk they identify.

Under the same political emphasis it was ensured that the "precautionary
principle" is the second cornerstone of the new legislation:

Concerning potential negative impacts of chemicals, policy makers are
challenged to decide whether to take preventive measures or not. Especially
in cases of blurred scientific evidence, applying precaution is the political and
legal answer for decision-makers to deal with potential risks in order to avoid
being late.

1. In 2001 the Austrian Federal Ministry of Agriculture, Forestry, Environ-
ment and Water Management (BMLFUW) hosted the scientific conference
"The Role of Precaution in Chemicals Policy" (Hafner et aI., 2002).

The chairs of that conference concluded inter alia:

• "Lack of certainty - as an agreed precondition for precautionary action
- could lead to phasing out of substances or uses but could at the same
time hamper substitution by alternatives because their properties are of-
ten even less well documented. There was broad consensus that pre-
marketing measures ensuring the availability of an adequate set of infor-
mation were seen as the prerequisite for overcoming this deadlock.
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o Ideally, the Precautionary Principle is incorporated into a legislative con-
text that sees to generate adequate data prior to production and market-
ing of a chemical or a product."

This principle is fundamental to numerous multilateral agreements and treaties.
As mentioned in the conclusions quoted above, in order to make Precaution
operational, pre-marketing measures ensuring the availability of an adequate
set of information on the properties of chemicals are essential. Thus in order
to be "safe instead of sorry" REACHestablishes not onJYthe "no daianornar-
ket" approach but also an authorisation regime for substances of very high
concern as they are representing serious hazards to human health and the
environment. Particular inherent properties are directly linked to risk reduction
measures - an unprecedented application of the Precautionary Principle.

The new REACH system is setting high standards for the protection of
health and the environment while aiming at safeguarding the competitiveness
of enterprises and improving the potential for product innovation. This bal-
ance would be to the long-term benefit of chemicals manufacturers, import-
ers, users, small and medium sized enterprises, consumers and for health and
the environment.

REACH as a business perspective

Once these new conditions and circumstances will be established by the
REACH-System, the conventional paradigm stipulating that chemicals are just
sold by one side and purchased by the other without any further exchange of
information, cannot survive. The responsibilities are too interwoven and deep-
seated so that the importance of the relationship between manufacturer and
user of chemicals can no longer be judged by commercial indicators only.

In co-operation with the OECD the Austrian Federal Ministry of Agricul-
ture, Forestry, Environment and Water Management (BMLFUW) hosted the
international conference "Experiences and Perspectives of Service-oriented
Strategies in the Chemicals Industry and Related Areas" in Vienna in Novem-
ber 2003. The conference concluded:

"11. All these new service-oriented chemical business models require
a close co-operation between the provider and the user of the chemical.
Therefore, the potential of these business models has also to be seen in
connection with the new EU Chemicals Policy (REACH), which will re-
quire a new relationship between provider and user and the conven-
tional paradigm "supplier here - customer there" will hardly be crowned
with commercial success."
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In the framework of Europe's future Chemicals Policy and due to the
obligation to document environmental and health hazards associated with
chemical substances, the supplier-customer relationship will be compelled to
acquire an entirely new quality. The REACH system is in a way going to man-
date an intensified dialogue between producers and users of chemicals in
both directions of the supply chain:

On the one hand the supplier will have to document potential hazards of
chemicals as well as risks occurring during their use and application. On the
other hand also the user will be challenged to make available new experi-
ences, gained during the handling and use of the chemicals, to its partners
and to the system itself. These new obligations will require not only reason-
able efforts by companies, but will also require a new culture in terms of in-
formation exchange, communication and cooperation.

REACH and Chemical Leasing share the same philosophy

Both approaches are mutually supportive as they both stimulate the develop-
ment of rules for "sharing". Within REACH test costs will have to be shared
between companies registering the same substance. A specific guidance
document is being developed in that regard by the European institutions.

Companies will have to share responsibility as to the documentation of
the properties of a chemical substance as well as with regard to the risks that
might occur during its application. Also a great deal of information will have
to be shared between companies representing various stages of the supply
chain as applicants depend on up-stream documentation to be able to fulfil
their obligation to document risks and applicable risk reduction measures for
their specific use. This culture of sharing, which might be a new cultural ele-
ment in the relationship of business partners, is also a prerequisite for success
in service-oriented business models as they equivalently depend on a high
degree of openness and trust between the partners involved.

The agreement, partners will have to develop as a basis for their co-op-
eration, also requires mechanisms and procedures clarifying responsibility and
liability patterns with regard to the performance and quality of their common
business activity applying Chemical Leasing.

The Registration phase of REACH and the Principles of Chemical Leasing
business models have additional central aspects in common. They both in-
volve different stages of the supply chain - as producers and applicants are
challenged - and both approaches are life-cycle oriented either through their
documentation requirements addressing phases of production, use or dis-
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posal or through their integration of the corresponding partners managing
those life-cycle stages within the business model.

Chemicals are to be handled with care both in the REACHworld as well
as within applications of Chemicals Leasing. Care in that context in particular
implies that chemicals and their applications are not only monitored but also
managed with maximum accuracy. REACH represents the regulatory driver
for this attitude aiming at protecting human health and the environment
("Duty of care" in the REACH Regulation Recital 16,-Art.-1-para3; monjtorjng
requirements Art 14.6. for manufacturers; Art 37.5. down stream users) where-
as Chemical Leasing is additionally driving it from the economic point of
view since resource efficiency simply increases profit.

Chemical leasing and the "adequate control" route within the
authorisation regime - a delicate balance

Chemical Leasing is the tool to demonstrate "adequate control" (Article 58),
a set of parameters which have to be fulfilled in order to qualify for the au-
thorisation of usage. As outlined above only substances of very high concern
will have to be treated under the REACH authorisation regime and it is far
from being my intention to recommend "Chemical Leasing" as a means to
prolong the use of such extremely hazardous substances. However as a mat-
ter of fact, experience shows that chemicals are managed excellently within
Chemical Leasing applications. In case the use of substances of very high
concern is inevitable in certain applications, adequate control will thus be
achieved, since "handling with care" is the core element of such Chemical
Leasing service-oriented business models. In view of the reasons mentioned
above there is a certain need to assure that the substitution of extremely haz-
ardous substances by alternatives is an underlying principle also in Chemical
Leasing applications. I would like to draw your attention to chapter 6 lining
out "quality assurance" activities in that regard.

Chemical Leasing is the ideal business environment to identify and apply
the use and exposure category concept in particular within the Chemical
Safety Report - jointly by suppliers and users. Specifying the relevant use and
exposure category within the REACH system, together with qualifying the
risks possibly arising will build upon the assessment already performed during
the establishment of the specific Chemical Leasing model. Also the develop-
ment and application of appropriate risk management measures will be part
of that process which therefore will highly likely render the core elements
necessary to apply the exposure category concept within REACH.
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Chapter 13: Background Information on the Launch of REACH

REACH is going to mandate along the supply chain information exchange,
monitoring procedures, patterns for sharing and co-operation as well as
documentation and assessment procedures. Recital 17 of the REACH Regula-
tion reads as follows:

"All available and relevant information on substances on their own,
in preparations and in articles should be collected to assist in identifying
hazardous properties, and recommendations about risk management
measures should systematically be conveyed through supply chains, as
reasonably necessary, to prevent adverse effects on human health and
the environment. In addition, communication of technical advice to sup-
port risk management should be encouraged in the supply chain, where
appropriate."

In judging and quantifying the efforts the REACH system will require, the
positive effects for the industry's competitiveness must not be neglected. On
account of the future legal requirements an intimate knowledge of the chem-
icals' features and the effects during their life cycle can become a factor that
might positively influence competition.

Chemical leasing is making use of REACH structures and is
turning them into economic advantages while at the same time
catalysing REACH compliance

The REACH system has the potential to intensify cooperation and to intensify
exchange of experiences. The information generated within the REACH sys-
tem serve as precious basis for know-how development in service-oriented
strategies. In the framework of Europe's future Chemicals Policy and due to
the obligation to document environmental and health hazards associated with
chemical substances, the supplier-customer relationship will be compelled to
acquire an entirely new quality. On account of the EU's legal requirements
with regard to risk assessment, an intimate knowledge of the product features
and the processing will be a factor that will positively influence competition.
The more useful the data on the supplier's substances prove for the user, the
less efforts need to be invested in risk assessment. The future undoubtedly
belongs to business models that entail an intensive dialogue, cooperation and
the bundling of creative potentials - and here Chemical Leasing takes on a
leading role.

It is up to the implementation of the REACH system to make sure, that
this intensive form of cooperation will mobilise synergies, which - contrary to
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prevailing apprehension - will give Europe a pronounced edge as a location
for the chemicals industry.

Conclusion

New approaches towards chemicals policy and chemical management were
developed during the last years on EU level as well as worldwide, initiating a
shift in paradigm. Knowledge about the chemicals' properties and communi-
cation about the risks that might arise during their application are the pillars
for the new attitude required for chemical business. Chemical Leasing opens
a window of opportunity for turning new obligations, new responsibilities and
new information flows into successful business strategies.
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Conclusion

14.1 Lessons Learned - The Way Forward
ThomasJakl and PetraSchwager

Service-based business models in chemicals management of course existed in
various areas before the term "Chemical Leasing" was coined. The merit of
our - UNIDO and the Austrian Federal Ministry of Agriculture, Forestry, En-
vironment and Water Management (BMLFUW) - initiative is that we were able
to document that this idea and approach can be successfully implemented
within an astonishingly broad range of applications of chemical products and
that there are several best practice examples showing how Chemical Leasing
is really becoming a "win-win" story. In particular, we have observed the
outstanding potential for economic and environmental improvements that can
be achieved by the application of Chemical Leasing and Cleaner Production.
Demonstration projects implemented in a number of different sectors in close
cooperation with UNIDO's National Cleaner Production Centres have shown
that this potential might even be higher in developing countries and countries
with economies in transition. "To base chemical business transactions on
units describing the performance of products is a promising option - also for
small and medium-sized enterprises all over the globe" is another possible key
message based on our findings.

When applying Chemical Leasing business models, the producer does
not sell the chemicals but rather the know-how associated with them. This
relates to optimising the amounts of chemicals used for the task required,
conditions of use, recycling concepts and disposal. Chemical Leasing thus
supports and further enhances the positive impact of the Cleaner Production
approach. According to the definition of Cleaner Production, it is the con-
tinuous application of an integrated preventive environmental strategy to
processes, products and services to increase overall efficiency, and reduce
risks to humans and the environment. Cleaner Production can be applied to
processes used in any industry, to products themselves and to various serv-
ices provided in society. It refers to a mentality of how goods and services are
produced with a minimum of environmental impact under present techno-

221



Chapter 14.1: lessons learned - The Way Forward

logical and economic limits. Combining Cleaner Production and Chemical
Leasing is therefore a clear win-win strategy to achieve sustainable industrial
development: It protects the environment, the consumer and the worker while
improving industrial efficiency and competitiveness.

After half a decade of experience with regard to the implementation and
evaluation of Chemical Leasing projects, some trends can be clearly recog-
nised permitting a comprehensive analysis. What has been postulated in a
number of publications, presentations and statements can now be judged on
the basis of well-documented facts and figures;

• In terms of typology and categorisation, in many cases the supplier of the
chemical substances retains the ownership of the chemical whereas the
applicant usually retains the ownership of the application plant. So it
seems that in general the core competences of the partners involved are
maintained while they are embedded in an umbrella model based on a
case-specific unit of payment.

• The consensual identification and control of the unit of payment together
with an agreed approach towards profit sharing seemed to be the most
time-consuming and sophisticated steps during the development of the
model. Instruments such as UNIDO's Toolkit or quality assurance systems
will be supportive in managing that critical and important stage.

• Once established, Chemical Leasing approaches satisfied all the partners
involved, who unanimously declared that implementation was successful
and that they do not at all regret having carried it out and that its merits
are obvious, particularly for small and medium-sized enterprises. In this
context, the coordinating activities of independent entities, such as the
UNIDO National Cleaner Production Centres (NCPCs), are considered to
be important key factors for success and also ensure adequate benefit
sharing and proper monitoring of Chemical Leasing projects.

• The concrete application at plant level has furthermore demonstrated that
a systematic approach based on the preventive Cleaner Production idea
boosts the economic and environmental success of Chemical Leasing
business models.

• It was confirmed that Chemical Leasing mobilises synergies while com-
bining the know-how of producer and applicant of chemical products
and establishing stable and profitable business relationships.

• Compared to business models run before Chemical Leasing was imple-
mented, all cases showed remarkable increases in resource efficiency
and environmental performance.

• From a political point of view, one of the key findings is that Chemical
Leasing does have obvious advantages within modern legal frameworks
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such as the REACH system, in which responsibilities concerning risk assess-
ment and risk management are distributed throughout the supply chain.

In addition, the evaluation of the various projects showed that resource effi-
ciency and process optimisation are the key drives within the model, while
the ecological optimisation of the chemical substances involved is not a mat-
ter of course. This is why environmental policy has its place in safeguarding
the proliferation of Chemical Leasing, as its ecological profile (with regard to
the substances used) is not invulnerable. The continuing political support of
this business model therefore has to be equipped with tools like quality-assur-
ance schemes or other instruments such as auditing or eco-labelling schemes
in order to ensure maximum environmental benefit.

It is Austria's political goal to establish Chemical Leasing as a prominent
element within national, regional and global initiatives, programmes and strat-
egies aimed towards the implementation of sustainable chemicals manage-
ment. Not because this is a "one fits all" approach, but bfcause there is
plenty of evidence documenting the fact that its implementation is a promis-
ing alternative, which - in a multitude of scenarios - has proved to be at least
worth considering. In those cases where Chemical Leasing was actually im-
plemented, the obvious economic and ecological success permitted the part-
ners involved to continue operating within the model.

As far as political institutions are concerned, their status and role as sup-
porters of the idea has to be designed carefully. Chemical Leasing is a concept
that has to be developed and implemented by companies on a case by case
basis. It is they who are responsible and it is they who bear the possible risks.
So it can only be the task of political institutions to signal their sympathy and
to offer support. This could be financial and logistic support on the one hand
and support in terms of information and guidance on the other. According to
our experience, theoretical information of a high quality is of course a prereq-
uisite for successful implementation - however, the more authentic and expe-
rience-based the documentation is, the greater the credibility and relevance
it has for companies.

As far as UNIDO is concerned, encouraging innovative concepts to en-
sure progressive and environmentally sound development constitutes an inte-
gral element of its Cleaner Production strategy. Being an industrial develop-
ment organisation it is the aim of UNIDO to promote the novel service-based
Chemical Leasing models and support sustainable chemicals management in
developing countries and countries with economies in transition. In this un-
dertaking, UNIDO fosters national capacity building, the implementation of
demonstration projects and the adaptation of the concept to national require-
ments. Developing tools and instruments to support the global implementa-
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tion of efficient Chemical Leasing business models based on the preventive
approach of Cleaner Production is another important issue of UNIDO's
work.

It is far from exaggerating when we postulate that due to the experience
gained so far, Chemical Leasing is becoming a worldwide perspective for
sustainable development within chemicals management. Thus Austria will
further increase its support of that idea. The catalogue of examples and
evaluations contained in this book will pave the way to a broad implementa-
tion of Chemical Leasing while minimising the economic risks for companies.
Here the UNIDO worldwide network of Cleaner Production Centres has the
key for Chemical Leasing to go global.
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14.2 Typology of the Case Studies Presented
Andreas Windspergerand Richardluschl

In this chapter, we try to classify the presented cases in order to facilitate
~~;;'pa-ring the <i-ifferent-cases concerning therr-characterlstfcs;-illelr-perform:-
ance and their acceptance by users.

For the classification a typology is used, which has been worked out in
a project of the Austrian Federal Ministry of Agriculture, Forestry, Environment
and Water Management (BMLFUW) and is published in the book "Chemical
Leasingl/.

As the previous chapters show, all the cases focus on providing the serv-
ice instead of selling chemicals. But this principle can show different faces in
practice, sometimes intermediary solutions resulting from increased customer
care or manufacturer responsibility are used, while only the very serious ones
are based on an actually service-oriented approach. The "unit for payment"
turned out to be a fundamental issue for the scope of a service. Many con-
tracting models, although called "service-models", only represent models of
improved customer care. If the amount of the supplied product is the basis for
the payment and if the ownership of the product changes, it is not Chemical
Leasing, but a somehow expanded responsibility approach. But if the user is
charged for the service, for the function of the used chemicals instead of pay-
ing for used material amounts, then this is a clear indication of a service
model.

Such approaches sometimes represent a distinct risk for the contractor
in such models, since misuse of a user can hardly be excluded without giving
the user the impression that the service has been curtailed. A clear separation
of responsibilities, ownership, operation, maintenance, etc., in the individual
processes helps to avoid dissatisfaction. Service models should target at an
almost complete takeover of responsibility not only for the chemical, but also
for the application plant and the waste management or recycling equip-
ment.

To look in detail on the presented cases the typology uses criteria which
form a neutral picture of the character of the developed service system. They
allow easy comparison between the cases and other existing business models,
pointing out differences and looking for further potential improvements in
order to develop target-models.

The classification of the models is based on the following criteria:

o who owns the substance
o who owns the plant
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• who operates the plant
• who maintains the plant
• where is the plant situated.

The processes supply, use and waste management or recycling as well as the
respective stakeholders are considered. The basis of payment (unit of charge)
is used as an indication of the service character.

The characteristics above are described for each of the individual cases
and presented as a table and a chart. Finally the characteristics of all the
cases are summarised in a table and some conclusions are drawn.

To facilitate an overview of the characteristics of the individual models, a
presentation as an X-Ychart has been chosen, which allows to show all the
properties at a glance. On the Y-axis the processes are drawn, their location
is visible on the X-axis. The processes are also indicated by symbols. The sup-
plier (or supply, "S"), the user (or use "U") and the waste manager (or waste
disposal "W") are indicated on both axes pointing out where which activity
takes place. Colours indicate the ownership of the substance and the plant in
the various phases. The colour of the symbol area denotes the owner of the
substance, the colour of the symbol frame indicates the owner of the plant.
Finally, a coloured dot in the symbol shows who operates the plant. The ar-
rows between the symbols indicate the movement from one location to an-
other while an eventual outer frame around the symbols shows the possibility
of bundling plants at one single location (Fig. 1).

location

filled area
property of substance

form of symbol
activity

outer line of symbol'
property of plant

Fig. 1. The model
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the chemicals are used in a
closed circuit, managed by the
supplier at the user's place

activity

location

Fig. 2. Example for a "Total Care Model"

As an example for a high level service model the so called "Total Care
Model" may serve, where the supplier owns the application and the recycling
equipment and is responsible for its operation and maintenance, although the
plant is situated at the user's premises (Fig. 2).

Description of the presented cases

Chemical Leasing in the field of de-lacquering
Tiefenbacher GmbH
Mepla - Alfit
Austria

Mepla - Alfit needs special hooks for the painting process of the different parts.
An organic solvent mixture is used for internal de-lacquering and is delivered
and also collected after use by Tiefenbacher. Since de-lacquering at an external
plant is impossible due to organisational and economic reasons the know-how
of the de-lacquering company was integrated into the process at Mepla - Alfit.
The chemical management was outsourced to the de-lacquering company and
deliverer of the solvent. So the application plant is in full responsibility of the
user, while the delivery, know-how transfer, supervision and recycling are done
by the service provider. At the beginning the basis of payment was the con-
sumed quantity of chemicals. The goal is to find another basis with a high
correlation to the function of the chemicals (Fig. 3).
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Fig. 3. Business case 1
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Chemical Leasing in electrostatic powder coating
Akzo Nobel Pnwder Coatings 5.A.E
ABB ARAB
Egypt

ABB ARAB is a subsidiary company of the international ABB group. The com-
pany is the leader in the market of manufacturing electric equipment, espe-
cially high and low voltage equipment. For components of the power equip-
ment ABB is operating an electrostatic powder coating process, for which
Akzo Nobel is supplying the electrostatic coating powder. Under the Chemi-
cal Leasing (Chl) business model, Akzo Nobel provides the coating powder,
manages and supervises the powder coating process at ABB ARAB. The serv-
ice provider is also responsible for the recycling process. The basis of payment
is the coated area per month against a fixed price (Fig. 4).
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Fig. 4. Business case 2
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Fig. 5. Business case 3

Cleaning equipment with hydrocarbon solvent
Dr Badawi Chemical Work
GM Egypt
Egypt

GM Egypt is a subsidiary company of the international General Motors group.
GM Egypt operates several painting processes which generate VOC emissions
and solvent waste. The solvent is used in three main operations: cleaning of
guns and connecting piping, sealing and cleaning of tanks. Dr Badawi is sup-
plying the hydrocarbon solvent to GM Egypt, supervises the application of the
hydrocarbon containing solvent and regains the solvent waste for recycling.
The basis of payment is the amount of produced products per month, which
represents a function based charging unit (Fig. 5).

Chemical Leasing in hot dip ga/vanisat/on - fluxing process
Zinc Misr
EISewedy
Egypt

EI Sewedy is the Egyptian market leader in hot dip galvanisation industry (Zinc
galvanisation), specialised in galvanising towers for power transmission, light-
ing, communication, ete. Under the Chemical Leasing model, Zinc Misr pro-
vides the service for the fluxing process to EI Sewedy. Zinc Misr delivers the
flux (zinc chloride and ammonium chloride), supervises the process and col-
lects the waste for recycling. The recycling process is not a closed circle be-
cause some of the recycled zinc is sold as a different product to someone else.
The payment is based on the amount of galvanised products, so it is related
to the function of the chemicals (Fig. 6).
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Fig. 6. Business case 4
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Sugar mills
Chemical Mac Oil, S.A. de C. v. (Schutz Oil)
Suministro de Materiales Industriales, S.A. de c.v. (SUMAT)
Fideicomiso Ingenio San Cristobal 80333
Mexico

In this business case there are two suppliers who provide the lubricants to the
Mexican sugar mills. The lubricant is delivered to the sugar mill and collected
and recycled by the service providers. The machines in the sugar mill are
operated by the user. The basis of payment is the amount of sugar cane milled;
therefore the unit of charge is based on the function of the used lubricants
(Fig. 7).
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Fig. 7. Business case 5
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Fig. 8. Business case 6

Electroplating
MARDllne., S.A. de C. V.
Cromadora Delgado, SA de C. v. (CRODELj
Mexico

Mardi provides the chemical agent for Crodel's electroplating process. The
application equipment in this case is owned and operated by both companies
(current supply, dosage for the brighteners), located at Crode!. The recycling
is done by Mardi. The unit of payment is the amount of ampere-hours, which
corresponds to the surface of the galvanised pieces (Fig. 8).

Glue production wastewater purification
ERG
Henkel-ERA
Russia

ERG has built the water purification plant for Henkel-ERA, which became
necessary from the expansion of their glue production. Under the Chemical
Leasing regime ERG delivers the chemicals needed by Henkel-ERA. The water
is cleaned in a facility owned by Henkel-ERA and operated by ERG, the waste
from this process is transported to ERG and treated there. The basis of pay-
ment is the amount of purified water, it is thus based on the provided service
of water cleaning (Fig. 9).
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Fig. 9. Business case 7
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Metal cleaning
SAFECHEM Europe GmbH
PERO Innovative Services GmbH
MAGNA STEYR Fuel Systems Ces.m.b.H.
Austria

Pero Innovative Services has built a service plant for metal cleaning. The
chemicals are provided by Safechem Europe GmbH. Both companies to-
gether offer the service to Magna Steyr Fuel Systems Ges.m.b.H .. The total
process is managed by the service provider at its location. The basis of pay-
ment is the amount of cleaned workpieces (Fig. 10).
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Fig. 10. Business case 8

232

8



Andreas Windsperger and Richard Tuschl

Summary of the described business cases

In the following table all described cases are summarised. It is clearly shown
that in most cases the user is responsible for the application plant and only in
the case of Safechem/Pero the supplier cooperation owns, manages and ac-
commodates the plant. The substance is often owned by the supplier, only in
2 cases the ownership changes from supplier to user. The recycling or dis-
posal equipment is managed and owned by the supplier in each of the ana-
lysed business cases. Finally, there is clear evidence of economic and envi-
ronmental benefits gained in all cases where users and suppliers are satisfied
with the proposed Chemical Leasing model (Fig. 11).

Business case
Sub· Application plant

Disposal Unit of
stance plant charge

s: 0 0 enen r " r
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~
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Tiefenbacher Mepla - Alfit S U U U U S S S Quantity

Akzo Nobel ASS Arab S U U U S S S S Service

Dr Badawi GM Egypt S U U U U S S S Service

Zinc Misr EISewedy S.U U U U U S S S Service

Schutz Oil F.I.S.G. S U U U U S S S Service
et al.

MARDI GRODEl S,U S,U U U S,U S S S Service

ERG Henkel-ERA S U U U S S S S Service
SAFEGHEM I MAGNA

S S S S S S S S Service
PERO STEYR

Fig. 11. Comparison of all business cases
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14.3 Evaluation of the Questionnaires
Walter Beyer

All enterprises which participated in the pilot projects were asked for feed-
back by means of a questionnaire, suppliers and users being questioned
separately. In total 9 companies (5 suppliers and 4 users) returned replies,
resulting in a response rate of around 30%. The evaluation was carried out
separately for suppliers and users. Therefore no statistical evaluation in the
narrower sense can be made, but nevertheless trends can be derived.

The results may be summarised as follows:

Was the implementation of the new business model challenging in general?

The definition of a new financial basis for cost charging was considered to
be a substantial problem field during the introduction of Chemical Leasing.
In all projects the common specifications could be met. However it has to
be mentioned that in some cases additional observation periods were as-
signed in order to check the suitability of the charging basis.
Repliers rated the development of a confidence basis and the formulation
of a Chemical Leasing contract as being too tedious.

Would you implement the new business model once again?

It is significant that all companies answered this question with "yes". The
results indicate that the business model is interesting for all involved com-
panies despite the difficult phase of the contract establishment and the
definition of a new charging basis.

Does the new business model provide cost reductions?
Is the new business model competitive?
Could you use the experiences also for other products/offers?

The presumption that the new business model is competitive and contrib-
utes to a cost reduction was also confirmed. Furthermore it was predomi-
nantly indicated that this model should be used also for other products.

Consequences of the model

The data concerning the effects of the model reflect the variety of several
applications, industries and also the different sizes of the participating en-
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terprises. Nevertheless it shows that the model led to product innovation.
The higher quality of customer relationship, which is promoted by the
model, is also remarkable. Likewise both groups classify the significance
regarding the competition as particularly high.

Is the model also suitable for very small enterprises (5 to 20 employees) or
small product quantities?

With the exception of one supplier all indicated that this model is also
suitable for small and very small enterprises. Considering the answers to
the first question it still has to be examined whether a comprehensive
contract design (with the definition of the obligations of the involved par-
ties) and the definition of a new charging basis will be feasible also in very
small enterprises, since only rather small quantities of the products are
moved.

Which charging base (unit of payment! do you use?

Completely different systems were used to find a suitable charging base.
Details can be found in the success stories of Chapters 4 and 5. In sum-
mary the information gathered shows a common interest in the business
model and its possible meaning for the future, furthermore it shows a com-
mon readiness to accept new ways of thinking. In addition, the variety of
answers permits the conclusion that the use of auxiliary and operating
materials so far had only subordinate significance. Therefore only few ref-
erence values for the use of these materials are available.
For the future it is necessary to gather more detailed data about the
Chemical Leasing model.

Will this model foster the implementation of REACH?

All except one supplier indicated that this model is supporting the intro-
duction of REACH.
In conclusion it may be summarised that the Chemical Leasing business
model represents an interesting additional offer, which results in a distinct
decrease of chemicals usage and wastes (above all dangerous wastes).
Furthermore, total costs of the user are decreasing on the one hand and
on the other hand total profits of the supplier are rising.
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