PROJECT FUNDED BY/ PROJECT IMPLEMENTED BY/

switchasia @ & F

® PR OGRAMME adelphi




Imprint

Dr Malini Balakrishnan
The Energy and Resources Institute (TERI)
Darbari Seth Block, IHC Complex, Lodhi Road,
New Delhi- 110 003, India
Tel.: +91 11 2468 2100
+91 11 4150 4900
Fax: +91 11 2468 2144
+91 11 2468 2145
Mail: malinib@teri.res.in
Website: http://www.teriin.org

SWITCH-Asia

The overall objective of the SWITCH-Asia Pro-
gramme is to promote sustainable growth, to
contribute to the economic prosperity and pov-
erty reduction in Asia and to mitigate climate
change. For more information, see:
www.switch-asia.eu

switchasia

® PR OGRAMME

Authors:

Malini Balakrishnan (TERI), Vidya Batra (TERI),
Rajat Batra (Stenum Asia), Markus Mdller
(AREC), Stefan Melnitzky (AREC), Pavel lvashech-
kin (BFI), Miriam Sartor (BFI), Frederik Eisinger
(adelphi), Rainer Agster (adelphi)

Editor:
Frederik Eisinger (adelphi)

Design:
Nicole Sillner, alma grafica UG

Disclaimer

This publication has been produced with the as-
sistance of the European Union. The contents
of this publication are the sole responsibility of
“The Energy and Resources Institute (TERI)” and
can in no way be taken to reflect the views of the
European Union.

® N @ o e d R

Introduction 5

The Project Approach and Background &
Resource Efficient and Cleaner Production 13
Capacity Building 15

Oirect Company Support 22 Content
Technology Development 28

Uialogue and Stakeholder Engagement 33
Sustainability of the Action and Outlook 38

Bibliography 39



]
TN ATl Al i
ASHOK LAVASA, IAS ) e Rads %
IREND Secretary

Government of India

A T Ministry of Environment, Forest and Climate Change

February 09, 2016

Foreword

2015 has been a decisive year for sustainable development and climate
action. The Climate Change Division within Ministry of Environment, Forests
and Climate Change (MoEF&CC) is India's nodal agency for climate change
and as part of Intended Nationally Determined Contribution (INDC), the
emissions intensity of GDP is intended to be reduced by 33 to 35 percent by
2030 from the 2005 level. As part of the Sustainable Development Goals
(SDGs), countries have to implement the 10-year framework of programmes
on Sustainable Consumption and Production (SCP). Furthermore, in the
context of these international and domestic initiatives, new national initiatives
like “Make in India”, “Zero Effect, Zero Defect’” and “Swachh Bharat” have
also been announced. Fostering SCP in Indian SMEs is crucial in
accomplishing the international and national goals in these aspects.

By promoting SCP in India’s metal finishing sector, the ACIDLOOP project
has made valuable contributions in moving India towards greater
environmental sustainability. This project brochure which highlights the
features of the project and the results is most welcome. | hope that the
business case for SCP, which comes through convincingly from the
examples in this brochure, will motivate others to take up such initiatives.

CHAPTER 1

OVERVIEW OF STATUS INCLUDING

Introduction :

STRUCTURE OF THE BROCHURE

KEY RESULTS AT THE END OF THE
PROJECT

As you are reading this publication, the ACIDLOOP project
has come to an end. Implemented between the beginning
of 2012 and the beginning of 2016, the European Union
(EU) funded project has supported 106 metal finishing
companies across India in becoming more resource
efficient. During the project we have conducted more than
50 workshops and trainings. Due to the improvement
potentialidentifiedbythe projectteamandtheimplemented
Resource Efficient and Cleaner Production (RECP)
measures, the energy consumption across all companies
could be reduced by 23%. Overall material consumption
could be reduced by 27% and water consumption by 33 %.
Building on this success and the experiences collected
throughout the project period, the ACIDLOOP initiative,
comprising the main partners of the ACIDLOOP project,
will continue to offer RECP support to metal finishing
companies in India.

OBJECTIVE OF THIS BROCHURE

With this brochure the results and success stories of the
ACIDLOOP project are available to a wider audience. Wheth-
er you own a company yourself, work in a metal finishing
company, source products from a metal finisher, are a con-
sultant, a regulator or policy maker or are just interested in
resource efficient and cleaner production in the metal fin-
ishing sector generally, this brochure will give you a broad
overview on what the ACIDLOOP project has achieved. Be-
sides giving you an idea on the past actions, this brochure
will also lay out how the ACIDLOOP initiative will continue
the work of the project in the future.

The brochure gives you an overview of the different activities
implemented under the ACIDLOOP project. After giving you
some background information on the project approach in
Chapter 2, you will find more details on what we understand
as Resource Efficiency and Cleaner Production (RECP) in
Chapter 3. As training of companies and consultants was one
of the key elements of the ACIDLOOP project and continues to
be an important service offered by the ACIDLOOP initiative, the
capacity building approach applied is presented in Chapter
4. Chapter 5 goes into detail on the actual consultancy
support that selected companies have received from the
ACIDLOOP team. For a better understanding of what benefits
the companies derived from this consultancy service, some
exemplary interventions are presented. During the ACIDLOOP
project, the consortium developed three pilot plants for acid
regeneration and water recovery using -European technology.
The results from this technology component of the project
are described in Chapter 6. Throughout this brochure we
will be stressing that developing a company’s RECP strategy
and striving for RECP implementation in a company cannot
be achieved by only focusing on the particular company. In
fact, it is required to sensitise and involve other stakeholders
that the company is linked to, such as its customers, its
banks, its technology suppliers or authorities in charge of
environmental regulation affecting the company. How this
was accomplished in the ACIDLOOP project and what the
ACIDLOOP initiative offers for continuous engagement with
such actors is outlined in Chapter 7. Chapter 8 takes a look
into the future. The ACIDLOOP project has ended but the
ACIDLOOP initiative has gained broad experiences in the work
with metal finishing MSMEs across India that are available
for further interventions in this sector. In this final part we
present our ideas for making the Indian metal finishing sector
even more resource efficient in the future and the services
offered by the ACIDLOOP initiative.

shok Lavasa) l

THE ACIDLOOP INITIATIVE

Throughout this brochure we will be talking about the ACIDLOOP project and the ACIDLOOP initiative. The
ACIDLOOP project was the project funded by the SWITCH-Asia programme from 02/2012 to 01/2016. The
ACIDLOORP initiative is the consultancy approach offered by the Indian partners TERI and Stenum Asia with
support from the international partners AREC and adelphi. Services offered by the ACIDLOOP initiative include
direct company consultancy as well as trainings, workshops, reports, study tours and more for all institutions
and organisations interested in fostering RECP in the metal finishing sector.
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.  TheProject Approach and

= Background

THE SWITCH ASIA PROGRAMME

The ACIDLOOP project (2012 - 2016) was part of
the European Union’s SWITCH-Asia programme. The
SWITCH-Asia programme was launched by the European
Commission in 2008. Its goal is to promote economic
prosperity and to help reduce poverty by encouraging a
sustainable growth with low environmental impact from
industries and consumers. The programme specifically
aims to promote sustainable products, processes, services
and consumption patterns in Asia. ACIDLOOP was one of
more than 80 grant projects being implemented under the
SWTICH-Asia programme in 16 Asian countries.

More information on the SWITCH-Asia programme can be
accessed on the SWITCH-Asia website:
http://www.switch-asia.eu/
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PROJECT PARTNERS

The ACIDLOOP project was implemented by a project
consortium comprising organisations from India, Germany,
Austria and Philippines - each with a specific expertise
contributing to the overall success of the project. The project
was led and coordinated by The Energy and Resources
Institute (TERI) from India. The other Asian project partners
were STENUM Asia and the Society of Indian Automobile
Manufacturers (SIAM), both from India and the Asia Society
for Social Improvement and Sustainable Transformation
(ASSIST) from Philippines. The European project partners
were the German VDEh-Betriebsforschungsinstitut GmbH
(BFI) and adelphi research and Austria Recycling (AREC).

“For the past four years, the ACID-
LOOP project has worked with more
than 100 companies across India.
We are proud to say that this cooper-
ation has resulted in energy savings
of almost 23% and material savings
of more than 21% across all compa-
nies.”

Stefan Melnitzky

AREC, International RECP Expert and
ACIDLOOP project partner

CHAPTER 2

AUSTRIA

‘Saciety of Indian Automobile Manufacturers

TERI is a not-for-profit research organization working on all dimensions of sustainable
development targeted at finding solutions to global problems in the fields of energy,
environment and current patterns of development.

TERI was responsible for overall project coordination and the project activities in the West, i.e.
Pune, Aurangabad, Ahmedabad and Vadodara.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

adelphi is a leading independent think tank and public policy consultancy on climate,
environment and development.

adelphi was responsible for the implementation of policy dialogues and activities related to
RECP-financing.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Asia Society for Social Improvement and Sustainable Transformation (ASSIST) is a non-
stock non-profit organization whose primary focus is to increase environmental protection
among the public and the business sector as well as to increase business cooperation and
networking. ASSIST was responsible for the project activities in the South, i.e. Chennai.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Austria Recycling Verein zur Forderung von Recycling und Umweltschutz in Osterreich
(AREC) has worked actively with galvanizing companies involving zero emission retrofitting
projects and has more than 15 years of experience in SME consulting in Europe and many parts
of Asia. AREC was responsible for the development and implementation of trainings on RECP
as well as individual company consultations on RECP potentials and evaluation of final results.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

VDEh-Betriebsforschungsinstitut GmbH (BFI) is a leading European provider of application-
focused R&D in the field of steelmaking technology.

BFI was responsible for the development, installation and maintenance of the three acid
regeneration and water recovery plants as well as the linkages to technology suppliers.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

STENUM Asia Sustainable Development Society is a training and consultancy organisation,
registered in Gurgaon, India since 2007. It has extensive experience in promoting sustainable
development at enterprises (in India, Nepal and Bhutan) through the Resource Efficiency
approach. STENUM Asia was overall responsible for the on-site consulting at MSMEs
across project locations and for project activities in the North, i.e. Faridabad, Gurgaon and
Chandigarh-Mohali.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Society of Indian Automobile Manufacturers (SIAM) is an industry body representing 38
leading vehicle and vehicular engine manufacturers in India and works closely with all the
concerned stakeholders to actively formulate rules, regulations and policies related to the
automotive industry. SIAM was responsible for establishing linkages to customers from the
automotive sector of the metal finishing companies



THE INDIAN METAL FINISHING INDUSTRY

You might ask why the ACIDLOOP project targeted the Indian
metal finishing industry in the first place. In fact, the Indian
metal finishing sector is primarily comprised of micro, small
and medium enterprises (MSMEs). Many of them have low
technical and financial capacities. At the same time, the metal
finishing sector handles a variety of hazardous substances
and consumes large amounts of water and energy. The
combination of these two issues - the low capacities of
MSMEs and the high RECP potential of the metal finishing
sector - make this sector a natural candidate for RECP
interventions.

On a macro-economic level, increased economic activities
and continuous population growth force India to embark on a
path of more resource efficient production. The exploitation
of natural resources and their inefficient use as well as the
resulting negative environmental effects pose a serious
threat to India’s further economic growth. RECP measures
leading to reduced resource
consumption can thus ensure
the business  continuity

WHAT IS METAL FINISHING?

According to studies, MSMEs account for 70% of all industrial
pollution in India (Rawat et al. 2012). Due to a series of chal-
lenges faced by MSMEs in particular, support in identifying
RECP improvement potentials and assisting MSMEs in imple-
menting them is required (Chandra 2008):

— First of all, there is a problem of awareness on the side of
MSMEs on RECP improvement potentials in their plants.

— In their daily business operations, MSMEs have little to no
time for conducting RECP assessments and implementing
new RECP measures and practices.

— Another important barrier preventing MSMESs to implement
RECP measures are financing constraints. Implementing
mid- and high-cost RECP measures usually requires high
up-front investments, yet most MSMEs lack own financial
resources and have more difficulties in obtaining loans
from banks than larger companies.

— Apart from constraints regarding financial capacity, most
MSMEs also face a lack
of skill and knowledge re-
quired for the implementa-

of many enterprises and

tion of certain RECP prac-

enhance the competitiveness
of the Indian economy.

MSMEs play an important
role in India’s manufactur-
ing industry, both in terms of
output and exports as well as
employment figures. It is es-
timated that MSMEs account
for 45% of India’s manufac-
turing output and for about
40% of the country’s total
exports (Government of In-
dia 2010). Moreover, a total
of 45 million MSMEs employ
about 100 million persons.
The success story of India’s
economic growth and its
MSME sector is contrasted
by increasing environmental
degradation and adverse ef-
fects of economic activities
on the ecological systems,
particularly from MSMEs.

Metal finishing is the process of surface modification
with the aim of improving appearance and durability
of the product. Metal finishing includes electroplating
which is the application of dissolved metal ions
through electric current as a coating to the surface of
an object (EPA 2012). Other metal finishing processes
are powder coating, galvanizing etc.

Mostly, metal finishing provides corrosion
protection, erosion resistance and anti-frictional
characteristics. However, metal finishing can also
serve decorative purposes (EPA 2014).

In the process of the coating application, the metal
finishing sector also performs tasks such as surface
cleaning, surface treatment, rinsing and drying of
metal parts. These operations include chemical
and electrochemical conversions, diffusion coating
techniques as well as case-hardening techniques
(Sundaravadivel et al. 2006).

The ACIDLOOP project addressed resource
consumption across all steps of the metal finishing
process from the cleaning of the parts to be coated to
the final packaging and dispatching. ®

L

tices and measures, i.e.
professional staff to identify,
implement and eventually
operate RECP technologies.

— Finally, most MSMEs lack
communication channels or
even a business network to
easily obtain information on
the availability and benefits
of RECP measures.

The correlation between
economic activity and nega-
tive environmental impacts
is particularly strong for
MSMEs in the metal finishing
sector. This is because pro-
cesses of metal finishing re-
quire the usage of acids and
other chemicals which have
the potential of causing se-
vere environmental damage
if released into the environ-
ment or treated improperly.

CHAPTER 2

Low environmental operation standards in the sec-
tor often go along with low health and safety standards,
thus threatening the health of workers as well as the sur-
rounding communities.

For these reasons the metal finishing sector was chosen
as the target sector of the ACIDLOOP project. Besides work-
ing directly with metal finishing companies, the project also
engaged with the wider stakeholder framework in which
the MSMEs operate. This approach is based on the con-
viction that it cannot only be the MSMEs themselves that
can manage the transition to RECP practices but that they
require support from other actors, most notably their envi-
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ronmental authorities and policy makers, technology sup-
pliers, customers, and financial institutions. Each of these
groups was targeted with a specific set of activities under the
ACIDLOOP project.

PROJECT FACTS

The project was implemented in eight different locations,
spread across five different states clustered in three regions.
The map below shows where the project regions were located
and the key results in each region:
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THE PROJECT APPROACH

The ACIDLOOP project comprised a number of work
packages targeting metal finishing MSMEs, consultants
as well as the other stakeholders mentioned above.
The project work packages can be divided into three
sets of activities that are displayed in the figure below.

Direct company support

The first set of activities is the direct support provided to
companies through capacity building measures, direct
consultation and hand-holding in the implementation of
RECP measures. The second set of activities includes
support activities that were required to realise the

CHAPTER 2

direct company support activities. These support activities
are the training of national consultants who were to work
on-site with the companies, the development of training
materials and the technical support activities concerning

the planning and development of the three demo-units.

Project support activities

The third set of activities
engagement activities that put the RECP approach in
relation to policy-makers and authorities, financial
institutions, customers, and technology suppliers.

Stakeholder engagement

11

includes stakeholder

Introductory
Workshops

On-site
consultation
on RECP

Major and
minor
workshops

/

A series of introduc-
tory workshops held
in several Indian cit-
ies informed metal
finishing MSMEs on
the project approach
and invited them to
join the project.

All MSMESs participat-
ing in the project were
visited by national
and international
RECP experts from
the project team on a
regular basis. After an
RECP assessment at
the beginning of the
project, the MSMEs
were supported in the
implementation of ac-
tual RECP measures.
In  monitoring Vvisits,
the outcome (sav-
ings) were evaluated.

A series of major
workshops on dif-
ferent RECP-related
topics was conduct-
ed for the partici-
pating metal finish-
ing MSMEs. Minor
workshops were
conducted for expo-
sure to demonstra-
tion systems.

Training of
local RECP
consultants

Toolkit and
training
material

development

Mobile
demonstration

plants
/

Project team mem-
bers from TERI,
STENUM Asia and
ASSIST were trained
in India, Germa-
ny, Austria on the
ACIDLOOP-RECP ap-
proach as well as on
basics of regenera-
tion of waste acids
and recovery of rins-
ing water from metal
finishing processes.
Interactive class
room trainings were
combined with train-
ing on the job during
on-site visits.

The project team
developed a web-
page, a toolkit and
training material on
RECP in the metal
finishing sector.

Three mobile demon-
stration systems
were developed for
(a) nanofiltration, (b)
diffusion dialysis, and
(c) retardation. The
plants were tested
in selected MSMEs
across India.

Marketing Technology
Policy events for Customer supplier
dialogues financial roundtables roundtables
institutions and fairs
Environmental au- Discussion rounds In customer round- Technology  suppli-

thorities and other
stakeholders joined
policy dialogues to
discuss a more pro-
active role of these
authorities to RECP
and a promotion
of this approach
among MSMEs. The
dialogues also cov-
ered the question
how to create con-
ditions so a better
transfer of RECP
technologies  from
research institutions
to the industry can
be accomplished.

with financing institu-
tions sensitised them
on needs regarding
MSMEs’ access to fi-
nancing for RECP meas-
ures. At the same time,
MSMEs were informed
about what banks re-
quire in order to sanc-
tion loans for RECP
investments. To enable
better direct access of
MSMEs to banks, one-
on-one Vvisits to bank
branches were con-
ducted to inform loan
officers on RECP invest-
ment opportunities.

tables, the custom-
ers of metal finish-
ing MSMEs came
together. They were
informed on potential
RECP measures to
be implemented and
discussed ways of
disseminating these
practices among more
of their suppliers.

ers came together in
roundtables to dis-
cuss suitable technol-
ogy options fostering
RECP among metal
finishing companies
as well as barriers
hampering the dif-
fusion of such tech-
nologies and ways to
overcome them.
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INTERVIEW WITH DR. MALINI
BALAKRISHNAN FROM TERI

ACIDLOOP Project Leader from TERI

Q: The ACIDLOOP project has now come to an end af-
ter four years - what does the project leave behind?

MB: We are leaving behind a wealth
of experiences, knowledge, capac-
ities, memories and - not to for-
get - friendships. On the technical
side, the companies that we worked
with could significantly reduce their
resource consumption. These im-
provements will stay and the ideas
on how to achieve them will spread
through the industry associations
that we worked with. We are leav-
ing behind examples and good- as
well as best-practices - seeds from
which the idea of resource efficient

and cleaner production may spread.  Dr. Malini Balakrishnan

Q: What have been difficulties during the project peri-
od that you had to overcome?

MB: In the beginning it was not always easy to convince
the companies to go ahead with the suggestions that
we were giving them on how to save resources in their
operations. A lot of trust-building was required before
the companies actually started believing in the ideas
that we were advocating. As soon as the first results
were felt, which meant that their costs for production
inputs dropped, everyone was on board. It was great
to see how the continuous hand-holding in combina-
tion with the positive results that we achieved finally
convinced everyone about the benefits that we had
to offer.

Q: Would you have done anything differently if you had
the chance to start the project all over again?

MB: | think that with the results that we achieved not
much of the approach would have to be changed.
As | mentioned before it was not
easy in the beginning to convince
the companies to take up the in-
terventions that we suggested. An
idea could be to first develop and
implement measures with few
selected frontrunner companies.
Withthese examplesand practices
it might have been easier to bring
all the other companies on board.
The project consortium has been
looking at exporting this success-
ful project to other countries in
the region. If we get the chance to
do this we would definitely consider
this approach.

Q: How have you ensured that the project experiences will
be of benefit to the industry after the end of the project?

MB: Project sustainability has been an issue that was
very important from the beginning of the project. We
have made sure that all the project experiences, les-
sons learnt, and best practices have been transferred
in documents and formats available to interested ac-
tors. In fact, even this project brochure is a source of in-
formation for companies and institutions. We have also
always involved multipliers in our activities such as the
local metal finishing associations to allow them to rep-
licate the interventions that we have implemented with
the participating companies. In addition, several of the
project partners have formed the ACIDLOOP initiative
which will continue to offer consultancy services on
resource efficient and cleaner production in the metal
finishing sector even after the end of the project.

CHAPTER 3

Resource Efficient and Cleaner Production (RECP) is an ap-
proach for companies to increase their productivity and con-
tribute to social, environmental and economic sustainability.
The RECP approach combines two concepts:

— Resource Efficiency means “reducing the total environ-
mental impact of the production and consumption of
goods and services, from raw material extraction to final
use and disposal” (UNEP, n.d.).

— Cleaner Production is a “continuous application of an
integrated environmental strategy to processes, products
and services to increase efficiency and reduce risks to
humans and the environment” (UNEP n.d.). A company
will notice the benefits of cleaner production in two ways:
through minimised inputs and maximised outputs.

By combining these two concepts, the Resource Efficient
and Cleaner Production (RECP) approach allows a company
to improve both its economic performance and the sustain-
ability of its production and consumption processes. In fact,
RECP addresses all three dimensions of sustainability: from
an economic perspective, it increases production efficiency;
from an environmental perspective it minimises negative im-
pacts on the environment; and from a social perspective, it
promotes human development.

Resource Efficient and Cleaner Production

(RECP)

v v v

Social: Economic; Enviromental:
Human Production Enviromental
Development Efficiency Management

To make RECP successful it needs to be integrated in the
structures of the company. RECP is not a mere question of
implementing new technologies, but rather requires a com-
mon understanding of the complexities related to cleaner
production and resource efficiency among all members of a
company. Success of RECP approaches therefore very much
depends on how well a RECP mind-set is integrated in all
company structures.

It is crucial to make the responsible personnel in the compa-
ny understand the potential that RECP measures have for a

Resource Efficient and 3
Cleaner Production

company in terms of process improvement, resource savings,
environmental impact reduction, increase in productivity, gen-
eral improvement of economic situation, and competitiveness.

One approach that comprises these elements is the
ECOPROFIT®© model which was applied in the ACIDLOOP project.

®

THE ACIDLOOP APPROACH l

The ECOPROFIT®© model was developed in Graz,
Austria, in 1991. It has since been successfully
implemented nationally and internationally.

The ECOPROFIT®© approach consists
of 3 elements:

— Joint workshops with participating companies
— Individual company consulting by trained experts

— Awards

To eventually receive the award, the companies
have to fulfil specified RECP criteria such as
certain reductions in energy or water consumption.
The award honours companies’ efforts to improve
their production processes and to highlight the
successes they achieved by implementing RECP
measures.

As a change of company personnel’s mind set
towards RECP is not necessarily achieved in a
short period of time, this approach is not a one-
time intervention but should be continued over a
certain period of time. Usually, all companies that
have passed the first project stage participate in
a replicator workshop where they are trained in
advanced RECP practices and experiences are
shared between the participating companies on
day-to-day RECP measures implementation.

For the ACIDLOOP project, the approach has been
adapted and tailored to the specific needs and
conditions of the main target group - MSMEs
from Indian metal finishing industries.
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The main goal of the RECP training programme for a
company is to equip one or two employees from a company
with the skills required for assessing RECP improvement
potentials and implement RECP measures. The training
approach combines presentations, interactive exercises,
on-site assistance and consultation, as well as calculation
of economic and environmental savings. At the end of the
programme it is ensured that participating companies not
only utilise their resources (raw materials, energy, water,
hazardous material, etc.) optimally, but are also able to
minimise overall waste generation. The three pillars of the
ACIDLOOP RECP approach are:

— Technical presentations in workshops on specific topics such
as material flow analysis, water, energy, waste, hazardous
material, management skills, etc.

— On-site consultation and follow-up by international and
national experts on specific topics to identify, evaluate,
implement and monitor the options.

— Certificates given to participating companies in recognition
of efforts after the quantification of achieved RECP benefits.

RECP is not focusing on specific areas or topics. It approaches
acompany as a whole and analyses its processes, procedures
and technologies with respect to options for improvement. In
a first step, the focus is on options improving the company’s
resource use with its actual equipment and facilities
considering the economic situation of the company. These
low and no cost options should be implemented first and are
to be preferred compared to mid- and high-cost options. Low
and no cost options have a short “return on investment”.
After having realised all low and no cost options, the
savings can be utilised to invest in further and more costly
RECP options, for example energy efficient equipment and
new technologies.

RECP does not have a specific emphasis on the implementation
of new technologies. The focus of RECP rather is to improve
existing technologies in the companies and to develop
appropriate measures to increase resource efficiency without
investing a lot of money.

“ACIDLOOP is a boon for MSMEs be-
cause it exposes them to world class
manufacturing as well as resource ef-
ficient and cleaner production (RECP)
practices which is otherwise not
available to MSMEs in the sector. AC-
IDLOOP plays a vital role in promoting
RECP which directly helps the MSMEs
to be competitive and helps the world
and environment indirectly.”

Mr K S Anbuselvan

The Institute of Indian Foundrymen
(lIF) Chennai

CHAPTER 4

Capacity building on RECP measures in the metal finishing
sector was a key project activity under the ACIDLOOP pro-
ject and it remains a key service offered by the ACIDLOOP
initiative. The ACIDLOOP training approach for metal finishing
MSMEs is based on a series of workshops covering the dif-
ferent stages in an RECP assessment process and the differ-
ent needs of the companies. Four different types of capacity
building measures were implemented under the project:

— Training course and training on the job for national con-
sultants on RECP and basics of regeneration of waste
acids and recovery of rinsing water from metal finishing
processes.

— Introductory workshops for informing metal finishing
MSMEs on the project details and the concept of RECP.

— Major workshops on RECP concepts, assessments, practi-
cal exercises and actual implementation of RECP measures.

— Minor workshops on demonstration systems for waste
acids and rinse water recovery.

RECP TRAINING FOR
LOCAL CONSULTANTS

The ACIDLOOP project approach aimed at creating the
necessary capacity for RECP assessment services in the metal
finishing sector among its Indian team members. With AREC
and BFI, the project consortium had two partners who are both
highly knowledgeable on RECP in general (AREC) and metal
finishing processes as well as the regeneration of acids and
the recovery of rinsing water (BFI). To share this knowledge
with the Indian team members who would be working on a day-
to-day basis with the participating metal finishing companies,
the ACIDLOOP project trained nine experts from TERI, ASSIST
and STENUM Asia at AREC and BFI in Austria and Germany
from 8 - 27 October 2012.

During their two-week stay in Graz and Vienna, Austria,
participants received training on RECP by AREC on technical
topics such as material flow analysis and energy management
as well as on soft skills such as techniques for the effective
organisation of meetings and training sessions. Learning was
facilitated through presentations, interactive workshops, case
studies, group discussions and company visits.

At BFI in Dusseldorf, Germany, the nine participants gained
additional technical knowledge on closed loop technologies

Capacity Building &

Practical training at BFI in Disseldorf, Germany

for regeneration and recovery of waste acids and rinsing water,
including ion exchange, reverse osmosis, diffusion dialysis,
micro-, ultra- and nano-filtration, and related approaches relevant
for water and acid management. Additional lessons were taught
on occupational health and safety. Apart from technical talks, the
trainings also comprised interactive sessions and lab experiments.

Additional “Training on the job” is the key empowerment for
the national consultants. Here they learned from experienced
consultants during on-site visits techniques on handling
the companies, in getting right and important information,
on identifying RECP options and problem solving in actual
situation through appropriate strategies and measures.

In order to refresh the content of trainings provided in Austria
and Germany, the local consultants were regularly invited
to meet in India for follow-up training courses. Refresher
courses and team workshops took place in November and
December 2013, November 2014, February 2015, May 2015
and July 2015. During these sessions the local consultants
could informally discuss their experiences with facilitating
the implementation of RECP measures and barriers for
implementing RECP options in the participating companies.
Other meetings focussed on dealing with the management
personnel of participating companies and the options for
progress monitoring reporting or further streamlining of on-site
consultancies between the different project locations.
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INTERVIEW WITH PRAHLAD TEWARI

FROM TERI

A national consultant working with
metal finishing companies from Pune,
Aurangabad, Ahmedabad and Vadodara

Q: How did you benefit from the RECP training in Germa-
ny and Austria?

PT: Our month-long trip to Austria and Germany was a
great experience and helped me and my colleagues a
lot in building the capacities that we required for work-
ing with the metal finishing companies. In Austria, we
learned a lot about RECP generally
as well as on soft skills that we as
consultants need to have for engag-
ing with clients. In Germany, the fo-
cus was on the technical details of
the metal finishing process. Learn-
ing the importance of safety prac-
tices in industrial environment was
an added advantage. And of course
trying some Austrian Mozartkugeln
and German beer was a great expe-
rience as well.

Q: How did you address challenges
that you faced over the project peri-
od in working with the companies? Prahlad Tewari

PT: Throughout the project period the European experts
held refresher sessions and team workshops for me and
the other consultants here in India. This was very helpful
to address specific questions that had come up in the
work with the companies. It also fostered the exchange
between the consultants operating in different locations
and peer-learning from each other. For very specific tech-
nical questions we could always consult with the senior
technical experts here in India or in Europe. In terms
of communication, we also faced difficulties in the be-
ginning as it was tough to get hold of our companies at
some points. We could solve this problem by creating

Whatsapp groups through which we communicated with
the member companies.

Q: What was your personal highlight during the project?

PT. Now that the project has come to an end, of
course seeing the savings that we have achieved is
very rewarding. But besides the mere
numbers it has been great to build
so many friendships with the people
that we worked with in the companies.
Experiencing how the sometimes re-
luctant attitude of some of our clients
changed into an interested and ambi-
tious mind-set on a professional level
and to friendships on a personal level
in some cases has been my highlight. It
was also a very heartening experience
to observe the willingness of workers
to learn and adopt RECP measures
in their respective companies after
attending RECP training workshops or-
ganised specifically for them.

Q: What are you doing now that the project has ended?

PT: Well, I am still working on RECP topics in other
projects. And as part of the ACIDLOOP initiative we are
of course still offering our services to metal finishing
companies that are looking for RECP improvements.
This allows me to continuously make use of the rich
experience that | was able to gain during the project. |
look forward to expanding the horizon of RECP activities
amongst various new clients.

CHAPTER 4

INTRODUCTORY WORKSHOPS

In August and September 2012 a total of 13 introductory
workshops were held in twelve different locations in all three
project regions. The workshops targeted MSMEs engaged
in metal finishing operations and aimed at attracting the
companies to participate in the ACIDLOOP project. Of
the 664 companies that registered for the introductory
workshops, eventually 385 companies actively participated.
The workshops comprised presentations on the project
itself, some background on the concept of RECP as well as
examples on acid and rinse water recovery measures. After
the workshops, a total of 299 companies expressed their
interest to participate in further ACIDLOOP project activities.
The project team selected a total of 106 companies that
would then receive intensive consultancy services on RECP
over the project period.

Companies attending intro-workshop

777777777777777777777777777777777777777777777777777777777777777777

North 84
West 207
south o4
Total 85
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Audience during introductory workshop

Companies applied Companies participating in project

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

66 34
””””” 73 4
””””” o 24
299 106

From the very start of the project, it was a crucial step to liaise with the local industry associations. The associations made
the opening statements in the introductory workshops and presented the ACIDLOOP project team. The good relation with
the local associations at the various locations ensured that the metal finishing MSMESs trusted the project team. It also
contributed to the dissemination of the project results among those members of the association who were not one of the

participating 106 companies.

= c |
| o WETAL FINISHER S RSSOCIATION
o wel comes you

Panel at introductory workshop

Introductory workshop
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MAJOR WORKSHOPS

In comparison to the introductory workshops, attendance
at the major workshops was by invitation only. Participa-
tion was restricted to those companies that had been se-
lected to receive direct support on RECP. Between 2013
and 2015, the ACIDLOOP project team organised five
major workshops series, each being implemented in all
three project regions.

The first round of major workshops took place in April and
May 2013 and addressed:

— in-depth information on the RECP concept

— specific RECP options for different companies
— financing options of RECP measures

— detailed information on water management

— the concept of material flow analysis

In November and December 2013, the second round of ma-
jor workshops took place and covered:

— energy management in companies including details on en-
ergy saving potentials in process bath heating, compressed
air systems, ovens and furnaces, as well as lighting

— the RECP toolkit developed by the ACIDLOOP project team

Participants during an exercise

The third round of major workshops was held in June and
July 2014 and addressed:

— how to develop indicators and how to establish
in-company monitoring practices

— best practices for achieving more RECP in
electroplating processes

— how to improve workplaces through
the “B6S”-approach

The participants of the third round of major workshops were
given the opportunity to present to their peers the progress
made in implementing suitable RECP measures in their own
companies. The workshops thus facilitated learning amongst
the participants and the exchange of good and best practices.

The fourth round of major workshops was held in May and
June 2015 and covered the following topics:

— showcasing of implemented RECP measures
— company wise prioritisation of RECP measures

— identification of additional saving potential
(low cost/no cost)

— continual improvement of existing RECP measures

— motivation of workers

— monitoring and measuring of RECP benefits

The fifth round of major workshops was held from August-Oc-

tober 2015 and targeted training of workers on RECP con-
cepts, benefits and examples.

Participants during an exercise

CHAPTER 4

MINOR WORKSHOPS

The minor workshops followed an even more practice-oriented
approach than the major and introductory workshops. They
aimed at a wider dissemination of the experiences with the
three demonstration units, i.e. technologies related to nano-
filtration, diffusion dialysis and retardation.

,‘"5"2‘ . " \

+

L
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e

Explaining one of the demonstration plants
during a minor workshop in the North

To achieve familiarisation with the specific unit and its
operation, the workshops commenced with the demonstration
of the systems. Then, performance results were shared and
discussed among the participants. For those companies that
were not able to travel to the demonstration site, suitable
trainings materials (e.g. videos) were developed.

The installation and demonstration of the three newly
developed technology systems began in November 2013
in all project regions. Throughout the project, the three
technology demonstration units rotated among the
project regions.

Diffusion Dialysis

Acid Retardation

Nanofiltration
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Locations

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

CHENNAI

— Sri Meenakshi Enterprises

MOHALI
— Aqua Systems Pvt. Ltd.

GURGAON

— Evershine Finishers

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

PUNE

— Abhijit Industries &
Electroplaters

AHMEDABAD
— Monika Udyog

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

FARIDABAD

— Common Effluent Treatment
Plant Faridabad Electroplat-
ing Zone

CHENNAI

— Electroplating and Metal
Finishers
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THE RECP CAPACITY BUILDING TOOLKIT

For the training of companies as well as local consultants,
the ACIDLOOP project team has developed a comprehensive
training approach. The modular approach covers all relevant
aspects of RECP and can be used for different target groups
to train them on RECP background and RECP practices. The
training toolkit comprises four different modules: RECP As-
sessments, RECP Interventions, RECP Motivation, and RECP
Management Systems.

MODULE 1

Module 1 “RECP Assessments” is divided in different
sections - it contains materials on how to assess in which
areas there are RECP improvement potentials in a com-
pany. There are materials for different elements of the
assessments: on the development of site- and eco-maps,
flow diagrams, input-output-analyses as well as conduct-
ing material flow analyses (MFA) and cause diagnoses.
There is also a sub-module on the development of RECP
improvement options.

There is another set of materials which focuses on assess-
ment specifics relating to a particular resource. The module
contains materials for water, energy and waste which provide
clear guidance on how to assess problems

MODULE 2

Module 2 “RECP Interventions” goes a step further and
presents specific improvement options for the areas of ener-
gy, water and waste. The options presented for these areas
are quite general and can be applied to almost any industri-
al sector. There are also specific materials dedicated to the
metal finishing sector in which RECP measures for the elec-
troplating process are presented.

MODULE 3

Module 3 “RECP Motivation” aims at the company man-
agement. It contains sub-modules on business processes
in a company related to and affected by RECP.

The module has a submodule on the motivation for RECP
that can be used to sensitise managers and workers on
what RECP means and why it matters. There are additional
submodules for developing an RECP management strate-
gy, engaging employees, sustainable procurement, ensur-
ing safety in the company and securing financing for RECP
measures.

MODULE 4

Module 4 “RECP Management Systems” presents de-
tails on energy as well as environmental management
systems. Although similar to the general RECP approach,
management systems such as EMAS, ISO 14.001 or ISO
50.001 require certain standards to be met. The presenta-
tions in this module provide guidance on what is required
for obtaining a certification in these management systems.

The entire training toolkit employs a case study concept.
The exercises that accompany every presentation always
relate to a fictitious case study from the metal finishing
industry. This allows the target audience to relate all tools
and approaches to a company situation. This interactive
training approach is designed in a way that allows for the
easy modification of the case company to account for the
specific context in which the training is given. The modular
approach for the training makes it possible to adjust the
training to the needs and interests as well as the availability
of the target audience.

CHAPTER 4

OVERVIEW OF MODULES
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Module 1 | RECP Assessments

Site-map and
Eco-map

Material Flow
Analysis

Flow Diagram

Cause Diagnostic

Water | |
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Input-Output
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Module 2 | RECP Interventions

‘ Specific RECP suggestions for the metal finishing sector
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Module 3 | RECP Motivation & Management
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Strategy Employees
Sustainable . :
Procurement Safety Financing

Module 4 | RECP Management Systems

Environmental Management

Energy Management




»  Direct Company Support

DIRECT COMPANY SUPPORT APPROACH

Following the introductory workshops in the beginning of the
project, 299 companies submitted an application to join the
project. To select around 100 participating companies for
the project from the interested companies, company selec-
tion criteria were prepared, reviewed and finalized. Factors
such as scale of operation, management structure, resource
use, effluent and waste generation, as well as customers
and data availability were considered to select the compa-
nies. Detailed data collection templates for understanding
the current resource use by companies were finalized and
the corresponding data collection was initiated. Based on
data collected, a total of 96 companies were shortlisted and
17 companies were waitlisted in the beginning of the sec-
ond year. During the third year, additional companies were
included as few of the previously selected companies did not
actively participate in the project activities.

Discussing RECP improvement potential during company visit

For each of the selected companies, a counterpart was as-
signed from the local teams. In the second year, the companies
were visited by the counterpart and a representative from the
European partners. Based on the prior data collection and the
visits, status reports for individual companies were prepared.
The company-specific reports included recommendations for
implementation of RECP measures. To assist in preparation of
the reports, a “master list” of recommendations was prepared
and distributed to help local teams to cover the large number of
improvement opportunities in the companies. The detailed visit
report prepared for each company was personally handed over
to the respective company management and the improvement
potentials in the company were explained in detail. The number
of participating companies (companies that have been provided
visit reports) totalled 106.

To support the companies in implementing the recommenda-
tions provided in the visit reports, a list of solution providers
was developed and uploaded to the project website. Addi-
tional potential improvement options were identified through
literature review. On-site support was provided to companies
for the implementation of improvement recommendations.

Implementation of recommendations by companies was
continuously tracked through follow-up with companies
through visits and over email, phone calls and WhatsApp.
This was carried out by the local teams led by the coun-
terparts. The progress of the companies in implementing
the measures was captured in periodic monitoring reports.
European experts were involved in consulting for specific
topics e.g. mass flow analysis for raw materials water and
powder (used in powder coating units). The initial empha-
sis of the measures implemented was on low-cost or no-
cost measures. The short pay-back period and savings from
these measures motivated the companies to implement ad-
ditional measures. This indicated a gradual change of the
mind-set of companies towards RECP. Support was also pro-
vided based on specific queries from the companies. This
included, for example, the design of a water cascade system
for a rinse water line in Mohali, conducting a specific mass
flow analysis for a unit in Gurgaon, or the design of a waste
heat recovery system in Ahmedabad. Showcases were pre-
pared based on successful implementation of measures in
the companies. Examples of RECP measures implemented
under the project are shown in a subsequent section.

Measuring resource consumption during site visit

CHAPTER 5

INTERVIEW WITH MR. ANIL PATIL
FROM SHRIRAM ENGINEERS

Owner of a metal finishing company
participating in the ACIDLOOP project

Q: When was the first time you heard of the Re-
source Efficient Cleaner Production (RECP) ap-
proach? Were you familiar with the concept be-
fore your participation in the ACIDLOOP project?

AP: Being an MSME, we were not
aware about RECP. We got ac-
quainted with this concept after
the inception of ACIDLOOP project
in August 2012.

Q: How did you and your company
benefit from participating in the
ACIDLOOP project?

AP: First of all, we are very thank-
ful to the entire ACIDLOOP team.
Not only has our business manoeu-
vred through a generally difficult
economic situation without much
harm, we have also managed to
grow and increase our capacity. We
have saved lot of money by saving water and chem-
icals. After implementing the ACIDLOOP team’s
recommendations, we approximately saved 30% of
water, and 20 - 25% of chemicals. This increased
our profits. Our workforce also received training on
latest available techniques regarding energy sav-
ings and the efficient operation of machinery.

Anil Patil

Q: What was the biggest challenge you met while
implementing RECP in your company?

AP: That’s a very good question. The biggest challenge
we faced was collecting the data. Previously, we were
working haphazardly. We did not
have any record for our electro-
plating process. And most of the
electroplating MSMEs also do not
have such data. After the inception
of this project, we learnt how to col-
lect the data, interpret it and to use
it to improve our processes. This
was possible through the training
given by the ACIDLOOP team.

Q: How did your staff react to
your decision to participate
in the ACIDLOOP project and
the changes you implemented
throughout the project?

AP: Our staff strongly supported the implemen-
tation of the ACIDLOOP team’s recommenda-
tions. They very much enjoyed and benefitted
from attending the training programmes con-
ducted by the ACIDLOOP team. They were also
enthusiastic about implementing the suggested
recommendations.

23
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KEY RESULTS OF THE DIRECT COMPANY SUPPORT

Showing the impact of the ACIDLOOP approach was very
important from the beginning of the project. During the
firstassessment of companies, the ACIDLOOP consultants
therefore collected data on what amount of resources the
company was using, and how much energy and water it
consumed. This consumption data was correlated with
the production output.

At the end of the project period - after the RECP measures
identified had been implemented by the companies - the
consultants again measured the consumption of input materials
per output produced (specific consumption). The ACIDLOOP team
is very proud to have achieved significant savings in specific
consumption of input resources across all regions. As can be
seen in the figure below material, energy and water consumption
decreased on an average by more than 20% in all regions.

Material, water and
energy savings of
ACIDLOOP companies
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SUCCESSFUL RECP MEASURES

A wide variety of RECP improvement measures was
suggested to the companies over the course of the direct
engagement phase. Many measures were then implemented
by the companies in close consultation and cooperation
with the local counterpart.

On the following three pages, we would like to present you
some of the measures that we have implemented during the
ACIDLOOP project. Many more good and best practices can
be found in the Good and Best Practice Module for RECP
Measures in the Metal Finishing Sector.

Replacement of Wires with Jigs in Plating Baths

Location: Faridabad | Process: Electroplating

Before: Steel wires were used for hanging the metal parts to be plated in
the electroplating bath. Problems associated with this approach included:

— Steel wire was consumed during plating.
— Loading of parts to be plated was time consuming.

— The orientation of the parts could not be controlled.

After: The ACIDLOOP team suggested the replacement of all steel wires
with reusable jigs. Benefits from this approach included:

— The time required for loading was reduced which
increased the productivity.

— The orientation of parts could now be controlled which
improved the quality of the plating process.

E Rs 84,000 from reduced costs for
wires and less product losses

L) I
ﬁ 14 months

%E Rs. 1,00,000 for hangers

Cost and benefits:

L,
%E Costs of interventions @ Annual savings ﬂ Payback time
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Installation of drain boards to avoid chemical spillages and bath contamination Installation of a water cascading system

Location: Pune | Process: Electroplating Location: Aurangabad | Process: Electroplating

Before: Tanks of an automated plating line were installed next to each other
with a small space in between. This led to the following problems:

Before: The company had been operating a manual rinsing line. Plated parts were
washed in one tank and then taken to the next processing step. This resulted in the

— Baths were contaminated rapidly as too much of the liquid from one tank following problems:

was carried along to the next tank when the parts were moved. Baths had
to be replaced every 20 days.

— Alot of water was consumed as the water in the rinsing tanks had to be
replaced on a daily basis.

— A lot of spillage occurred in the gap between the tanks when the parts
were moved from one tank to another.

— Alot of spillage occurred which led to a wet floor as well as wastage of water.

After. The ACIDLOOP team suggested the installation of multiple cascad-
ing rinsing tanks. With the cascading approach, plated parts enter a first
tank for rinsing, then a second, third and even fourth tank. The tanks are in-
terconnected with an overflow mechanism. Water from the fourth step flows
into the third which flows in the second and so forth. Benefits from this
approach included:

After: The ACIDLOOP team suggested the installation of drain boards be-
tween the tanks. Benefits from this approach included:

— With the sloped shape of the boards, drag-out went back to the tank
where the parts came from instead of contaminating the bath or water in
the next tank. As a result, the time which a bath could be used increased

by 50% to 30 days. — Water consumption and waste water generation can be significantly reduced

as fresh water is only added to the fourth tank. Large parts of the acid are
already washed off in the first and second stage and the parts are then
washed clean in the final steps.

— Less spillage occurred and the floor became much cleaner
and less slippery.

Rs. 20,000 for installing Rs 1,18,000 from reduced replace-
B =

L) L]
=’ e =\ Rs 1,08,360 from reduced water o5
the boards = ment time for baths y 4 2 months %E Rs. 10,000 for pipe fittings E consumption 1.1 months

Insulation of heated baths with polypropylene balls
Location: Mohali | Process: Electroplating

Before: The plating baths were not covered. This led to the
following problems:

— Heat loss occurred from the surface of the bath and more electricity
was required for maintaining the bath temperature.

We are very thankful to the entire

ACIDLOOP team. We have saved lot

of money by saving water and chem-

icals. After implementing the ACID-

LOOP team’s recommendations, we

— Loss of water occurred due to evaporation from the surface.

After: The ACIDLOOP team suggested to use polypropylene balls for covering
the surface of the bath. Benefits from this approach included:

now consume 30% less water, and 20 — Areduction in energy, water and chemical losses from the surface
- 25% less chemicals which signifi- of the bath.
cantly increases our profits. — It became easier to maintain a uniform temperature in the bath with positive

effect on plating quality.
Mr. Anil Patil

from Shriram Engineers,
a metal finishing company

— The working environment was improved as there were less acrid
fumes emitted from the bath.

/

?
Rs 1,00,000 f : ;s
%E Rs. 8,000 for the polypropylene balls @ c:em?;?:a?/ir:;;n enerey, water and ﬁ 1 month




»  lechnology Development

Acid, water and liquid waste are significant cost factors for
metal finishing enterprises. Used acids and rinsing waters
contain heavy metals. If they are not properly treated before
discharge, contamination of surface waters and groundwater
can occur. Furthermore, discharge leads to the loss of valu-
able resources. It was one of the ACIDLOOP project goals to
develop technical solutions for the recovery of used acids
and rinsing waters in Indian metal finishing companies. For
that purpose, TERI together with BFI developed three demon-
stration plants based on:

— diffusion dialysis,
— retardation, and

— nanofiltration.

These technologies are usually applied at large to me-
dium sized plants in industrialised countries in order to
recover valuable resources from waste acid and rinsing
water. The aim was to show their applicability in Indian
small and medium size companies (or as a solution for
common effluent treatment plants) considering climatic
conditions, operational stability and economic feasibility.
In order to demonstrate the technologies to several com-
panies in the three project regions, each demonstration
plant was operated at two or three different locations.

BACKGROUND

REUSE OF ACIDS

Surface treatment of metals in plating lines usually includes
acid pickling. During pickling, impurities and metal oxides
are removed by chemical reaction with the pickling solution.
Subsequently, the fraction of active acid in the pickling solu-
tion decreases while the metal ion concentration increases.
At low active acid concentrations the pickling velocity slows
down and the process cannot be operated efficiently. Further-
more, when the solubility product is exceeded, iron salts pre-
cipitate plugging the pickling tanks. Thus, for efficient opera-
tion a part of the pickling bath has to be disposed and fresh
acid has to be added. The disposed acid contains active acid
that could be reused if the metal ions are separated. Acid
reuse would lead to:

— resource and monetary savings (due to savings on fresh
acid and neutralization chemicals),

— reduced landfill volume and costs (as only a part of the
spent acid is neutralized), and

— improved environmental conditions (due to a reduction
of salt emissions).

The recovery of active acid from used acid can be performed
by membrane filtration or ion exchange. In addition to the
environmental aspects, a continuous regeneration of the
pickling acids lead to better pickling results enhancing the
surface quality of the products.

REUSE OF RINSING WATERS

Plating lines usually include several surface treatment steps
with intermediate rinsing. In order to reach high product qual-
ity, demineralized rinsing water is usually used. During rinsing
it washes off surfactants, salts and metal ions from the metal
surface. The used water is usually neutralized to precipitate
the metal salts and then discharged. Alternatively, the metal
ions and salts can be separated by nanofiltration or reverse
osmosis. The permeate can be reused for rinsing. The con-
centrate can be either neutralized and discharged or reused
in the plating bath. This leads to reduced fresh water con-
sumption and waste disposal.

DEMONSTRATION PLANTS

In the ACIDLOOP project, we demonstrated the applicability
of two acid recovery technologies (diffusion dialysis based on
membrane filtration and retardation based on ion exchange)
as well as one technology for rinsing water reuse (nanofiltra-
tion). The demonstration plants were operated in the three
project regions with various acids and different rinsing water
qualities. The aims were:

— to evaluate the applicability of the selected technologies
in the Indian metal finishing industry,

— to show that acid and rinsing water reuse have
economic and environmental advantages, and

— to teach the personnel how to use these technologies
efficiently.

CHAPTER 6B

DESCRIPTION OF THE
DEMONSTRATED
TECHNOLOGIES

DIFFUSION DIALYSIS

Diffusion dialysis is a membrane separation process
operated without external pressure. Its driving force is a
concentration gradient on either side of a non-porous anion
exchange membrane. The diffusion dialysis membrane
stack consists of a multitude of compartments formed
by alternating spacers and anion exchange membranes
allowing acids to permeate but retaining dissolved metals
due to their electric charge.

In diffusion dialysis stack, spent acid enters the bottom of every
alternate compartment, while deionized water is fed counter-
current from the top of the stack (see figure below). Free acid
passes through the membrane while the metal ions are retained.
Around 80-95% of active acid can be recovered. The recovered
acid is collected from the bottom of the stack. The depleted feed
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Mounting of diffusion dialysis stack in Chennai

(dialysate) leaves the top of the stack as an effluent containing
high concentrations of metal salts and a low concentration
of remaining acid. Due to its specific geometry, the stack is
susceptible to clogging by particles and oils. Thus, an appropriate
acid pre-treatment that includes efficient oil separation and
particulate removal is crucial for long-term stability of the process.

metal enriched waste water anion exchange membranes
| I (proton selective)
@8 ReN R
N N b ™ N @ active acid
N \ N N \ N N
N . N N N G+ metalions

used acid

Scheme of diffusion dialysis stack

recovered acid
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RETARDATION

Retardation is an acid regeneration process based on ion
exchange. The retardation process comprises two steps:

— sorption of acid on the ion-exchange resin, and

— desorption of the purified acid with deionized water in a
counter-current flow.

The resin bed absorbs only the active acid while the metal
ions and a part of the acid pass through the resin bed,
forming a waste solution. The latter is usually neutralized
and discharged. The absorbed acid can be washed down
with water. One cycle typically takes about 2-5 minutes. The
recovered acid can be recycled in the pickling bath.

Operation of retardation plant in Pune

Around 80-90% of the free acid can be recovered from the
used acid. The acid recovery rates of retardation are a little
lower than for diffusion dialysis, but the resin is cheaper
than the membranes. It is also easier to replace. For effi-
cient operation of retardation the used acid should be free
of particles and oils. Usually this requires pre-treatment by
microfiltration and oil separation.
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Scheme of retardation

NANOFILTRATION

Nanofiltration is a pressure driven membrane separation
technique operating at 10-50 bar. The separation ability
depends on steric effects (sieving), diffusion and electric
repulsion due to electrically charged functional groups on the
membrane surface. Polymeric nanofiltration membranes are
typically negatively charged in neutral and alkaline solutions
and positively charged in acid solutions. Therefore, during
the filtration of acidic rinsing waters the separation is mainly
influenced by the rejection of cations and the attraction of
anions. Thus, acid permeates and metals are rejected.
The scheme of nanofiltration is shown in the figure below.
Nanofiltration can be applied for all kinds of rinsing waters.
The influent should however be free of particles and oils.
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Scheme of nanofiltration

With reverse osmosis even higher permeate quality can
be achieved than with nanofiltration because all ions
are retained. The disadvantages of reverse osmosis
membranes are low permeability. That means that for
the same flow, larger membrane surface and/or higher
pressure is required than for nanofiltration.

CHAPTER 6B

Nanofiltration in Chennai

CASE STUDIES WITH DEMONSTRA-
TION PLANTS IN INDIA AND RESULTS

The demonstration plants with the treatment capacity of
20-150 I/h were operated at various metal finishing facil-
ities around India. Diffusion dialysis and retardation were
implemented for the recovery of various acids. Nanofiltra-
tion was applied for rinsing water reuse and rinsing water
production from secondary sources.

PRE-TREATMENT OF USED ACIDS
AND RINSING WATERS

The used rinsing waters and acids usually contained up to
2 g/l oils. This resulted from insufficient degreasing or
failed degreasing bath regeneration. The final degreasing
occurred in pickling baths. Oil contamination of pickling
baths reduces their efficiency and leads to increased acid
consumption. Furthermore, oil contamination can result
in malfunction of acid regeneration technologies. None of
the demonstration plants could be continuously operated
with oil concentrations above 50 mg/I because of expect-
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ed membrane fouling and blocking of the ion exchange
resin. For the influent, pre-treatment oil separators were
introduced. They worked well for neutral rinsing waters but
could not separate the oils emulsified in acids. The oils led
to the reduction of flow in the diffusion dialysis plant from
20 I/h to 7 I/h and to the reduction of the active acid re-
covery rate in the retardation plant. Thus, good functioning
degreasing bath in metal finishing lines are essential for
efficient acid regeneration and rinsing water reuse.

Objective

Technology Location

5 Regeneration of hy-

- Chennai  drochloric acid from a

. (South) . pickling bath of a zinc
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DEMONSTRATION OF DIFFUSION
DIALYSIS

In spite of oil contamination of the acids and reduced
flow, the demonstration plant for diffusion dialysis
reached active acid recovery rates of 78-86%. The plant
was easy to operate and did not require high pressure
pumps. It was considered suitable for large as well as for
small metal finishing companies. Current challenges for
the implementation of diffusion dialysis in Indian metal
finishing MSMESs include high membrane costs and lim-
itations of oil content in the effluent.

DEMONSTRATION OF RETARDATION

In the demonstration plant for retardation, the active
acid recovery rates were around 50%. It was below the
rates shown by diffusion dialysis. The low recovery rates
compared to the theoretical 80-90% could be explained
through the oil contamination of the resin surface. The
flow was not reduced by the oil accumulation considera-
bly because the resin bed could be washed through more
easily than the diffusion dialysis membrane stack. The ac-
tive acid recovery rates were too low. For higher recovery
rates, the retardation cycle has to be optimized. In order
to achieve this, reliable chemical analysis of active acids
and metal ions is required. In India there is still a gap in
reliable analytical service in this area.

DEMONSTRATION OF NANOFILTRATION

The demonstration plant was operated with rinsing waters
with conductivities of 8-10 mS/cm. The obtained permeate
with conductivity of 0.5-0.6 mS/cm could be reused for rins-
ing. For the reuse of the concentrate, reliable analytical sup-
port was missing. During operation, the flow was reduced by
approximately 50% due to membrane fouling by precipitating
calcium sulphate and zinc hydroxide. As nanofiltration mem-
branes are available in India at acceptable costs, they can be
easily replaced. The technology acceptance for nanofiltration
in the companies was high because membrane filtration was
already known from drinking water treatment.

LESSONS LEARNT

The successful operation of the demonstra-
tion plants proved the applicability of diffusion
dialysis, retardation and nanofiltration for the
reuse of acids and rinsing waters in the Indian
metal finishing MSMESs. The following challeng-
es for the implementation of these technolo-
gies were identified:

— Oil contamination of acids and rinsing waters,
— High investment costs,

— Lack of reliable chemical analytical support
for measuring active acid and metal content,

— Lack of trained personnel to operate the unit
which is a key prerequisite for a successful
operation of the plant, and

— Lack of proper documentation of
chemical usage.

Oil contamination can be avoided by the op-
timization of degreasing baths. A well operat-
ed degreasing bath will also lead to reduced
acid and rinsing water consumption. High in-
vestment costs can be reduced if the plants
are produced in India and not in Europe. The
demonstrated technologies are basically
known to the local plant producers; therefore
it should be possible for them to construct
plants for the Indian market. Another possibil-
ity is to build large plants treating acids and
rinsing waters from several companies. This
centralised approach will reduce specific in-
vestment and operational costs. Furthermore,
such plants can employ competent specialists
providing reliable plant operation as well as
good chemical analysis.

CHAPTER 7

Dialogueand

Stakeholder Engagement =

THE ROLE OF STAKEHOLDERS IN THE ACIDLOOP PROJECT

Enterprises alone cannot bear all the responsibility for transitioning the metal finishing sector towards more RECP practices.
To account for this, the ACIDLOOP project engaged with different stakeholders in the broader framework of the metal finishing
sector to make them aware of the merits of RECP and encourage them to support metal finishing MSMEs in taking up RECP

practices. The four most important stakeholder groups in terms of its relevance for the metal finishing sector are:

Public authorities

Technology suppliers

Customers

Financial institutions

Public authorities and specifically environmental authorities enforce the legal frame-
work all Indian MSMESs operate in. They oversee the adherence to environmental
regulations and can sanction non-compliance. They also have the potential to dissem-
inate knowledge on RECP practices among metal finishing MSMEs thereby acting as
facilitators rather than enforcers. The ACIDLOOP project engaged with relevant public
authorities through a series of policy dialogues.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Technology suppliers play an important role in making the technological solu-
tions available that are required for some RECP measures. Although the focus
of an RECP strategy should first be on no- and low-cost options, some saving
potentials can only be realised with suitable technology. By disseminating such
technologies, the suppliers can contribute to RECP in the metal finishing sector.
To facilitate this dissemination, the ACIDLOOP project has organised technology
supplier roundtables and fairs that promote the mutual understanding between
metal finishing MSMEs and technology suppliers.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Customers are the key external actors for MSMEs as they have more influence on
the MSMESs than any of the other stakeholders. If a customer or even better - a
group of customers - demands that a certain standard is applied, the companies
are very likely to comply as they risk losing business opportunities. Therefore, the
ACIDLOOP project has organised customer roundtables to promote a better under-
standing of customers on RECP and to facilitate the exchange of needs between
metal finishing MSMEs and their customers.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Financial institutions have a great potential to support India’s metal finishing
industry in adopting RECP practices and measures. So far, this potential has only
been exploited insufficiently as most financial institutions had little or no informa-
tion on the financing needs and the innovative potential of MSMEs. The ACIDLOOP
project contributed to building bridges between MSMEs and their local financial
institutions and to sensitise financial institutions’ general management on funding
needs for RECP measures.
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ENGAGING THE PUBLIC SECTOR

By engaging with different policy stakeholders as well as
public authorities, the ACIDLOOP project aimed at initiating
better framework conditions for metal finishing MSMEs’ ef-
forts to invest in RECP. To discuss which specific conditions
were of relevance, a first set of policy dialogues was held
at the beginning of the project, in August 2012, in all three
project regions.

The overall goal of these events was to develop a common
understanding of the challenges and opportunities in India’s
metal finishing sector among all participants and the insti-
tutions they represented. The first round of exchange during
these policy dialogues came to the conclusion that a suffi-
cient number of laws and regulation were in place to provide
for uptake of RECP in the metal finishing sector and that rele-
vant technologies and know-how were also readily available.
However, the uptake of technologies and new management
systems is slow. Other existing problems are the lack of com-
munication between the pollution control boards and other
stakeholders, MSMEs especially, as well as insufficient rec-
ognition of research institutions in the overall framework for
technology transfer.

International panel during policy dialogue

As a follow-up of the regional policy dialogues, the ACIDLOOP
project team developed a policy report that compared the
system of technology transfer in India and Germany. The find-
ings from this report were used to formulate a policy brief
with recommendations on how to improve technology trans-
fer from India’s public research institutions to metal finishing
MSMEs. Both policy report and the policy brief have been up-
dated in 2014. The policy recommendations on technology
transfer as formulated in the policy brief are:

— Cooperation between the different stakeholder groups
needs to be improved for a successful transfer of technol-
ogies from the research stage

— Awareness must be created at the level of MSMEs that
technologies exist that enhance the production processes

— Support programmes need to be tailored specifically to the
needs of the metal finishing sector

— Funding needs to be increased for technology transfer and ap-
plied research in general and the metal finishing sector in specific

In September 2014, the policy dialogue was shifted from
the regional to the national level and a National Policy
Dialogue was held in New Delhi. Participants in this event
included representatives from government institutions,
research institutes and industry associations from
Chandigarh, Gandhinagar, Gurgaon, Karaikudi, Moradabad
and New Delhi.
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Group discussion during policy dialogue

During the National Level Policy Dialogue, experts from India
and Germany gave presentations on the Indian and German
policy framework for technology transfer. Based on these in-
puts, participants discussed ways of improving the technolo-
gy transfer conditions in India. Recommendations included,
among others, to support joint applications of MSMEs for
funding on research and development, to establish expertise
on technology transfer at cluster-level or among the associa-
tions and to create linkages between MSMEs and to establish
funding schemes for technology transfer at the national level.
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ENGAGING TECHNOLOGY SUPPLIERS

Working with technology suppliers was based on the objec-
tive to make RECP technologies available to MSMEs of the
Indian metal finishing sector. It was the goal of this activity
to identify needs of metal finishing MSMEs regarding ac-
cess to technologies as well as needs of technology suppli-
ers regarding access to MSMEs as customers. A common
problem across all three project regions had been that
MSMEs had not been an important/interesting market for
many technology suppliers in the past.

Engagement with technology suppliers was initiated
through two preliminary dialogues: at the WaterTech Expo
& Conference that took place on 28 September 2013 in
Gandhinagar and at the Advantage Maharashtra Expo
that took place from 2-5 January 2014 in Aurangabad.
Those events were used to establish first linkages with
technology suppliers.

Technology suppliers and MSMEs discuss cooperation

The first actual technology supplier roundtable and fair, how-
ever, was held on 8 October 2014 in Mumbai and followed a
broader approach. MSMEs from India’s metal finishing sector
constitute a market that has hardly been penetrated by Indi-
an and European technology suppliers. Therefore, the round-
table organised by the ACIDLOOP project brought together
MSMEs from India’s metal finishing sector and technology
suppliers to explore options of cooperation. Participants from
23 technology suppliers and metal finishing association represen-
tatives from Ahmedabad, Aurangabad, Chandigarh-Mohali, Chen-
nai, Faridabad, Gurgaon and Pune met in Mumbai. The first half
of the day was dedicated to a roundtable event with presentations
and group discussions. Key points that emerged during the pre-
sentations and discussions included:
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— MSMEs expect a quick return on investment; this often
prevents them from investing in technologies with relative-
ly high capital and operating costs

— MSMEs expect technology suppliers to offer training and
after-sales support

— Technologies are required to work under variable operat-
ing conditions

— MSMEs are reluctant to switch to new technologies due to
lack of awareness and lack of information (e.g. on quanti-
fied benefits of new technologies)

— Implementation of new technologies is generally perceived
as being cost-intensive

— MSMEs lack human capacity and analytical ability to oper-
ate new technologies.

The second half of the day was designed as a technology fair
that allowed first hand interaction between metal finishing
MSMEs and technology suppliers.

Further events on cooperation with technology suppliers took
place as joint industry - technology supplier - financing dia-
logues and are covered in the section on financial institutions
below.

ENGAGING CUSTOMERS

Customers are the key external actors for companies. There-
fore, the ACIDLOOP project engaged with the metal finishing
MSMEs’ customers, including both the companies’ direct
customers and “customer bodies”. “Customer bodies” refers
to the respective customer associations and research institu-
tions. The most relevant direct customers for the metal finish-
ing companies that we worked with were automotive manu-
facturers and producers of bathroom fittings. Those two target
groups were addressed during two customer roundtable events
that were held in 2014. The roundtables had a regional focus
and took place in Chennai as well as in Chandigarh-Mohali in
September 2014. The overall aim of these half-day events was
to sensitise customers for the necessity and potential of adopt-
ing a greener supply chain by buying from those metal finishing
MSMEs that invest in RECP practices and measures.

Customers benefit in at least two ways from relying on “green-
er” metal finishing MSMEs as their component suppliers:
First, a greener supply chain can significantly improve a com-
pany’s potential to export their goods (e.g. cars, bathroom
fittings) to markets outside India. Secondly, RECP measures
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have the potential to reduce production costs in the metal
finishing sector which contributes to a generally more cost-ef-
ficient production process.

Participants of the first customer roundtable in Chennai in-
cluded direct customers of metal finishing MSMEs such as
Brakes India and Delphi-TVS, as well as representatives
from Ambattur Electroplaters Association, the Institute of
Indian Foundrymen, the National Productivity Council (NPC)
Chennai, and the Central Electrochemical Research Institute
(CSIR -CECRI) in Karaikudi.

Discussion during customer roundtable

The second customer roundtable in Chandigarh was attended
by customers and metal finishing company members from Mo-
hali Industries Association as well as representatives from lo-
cal government institutions and scientific research institutions.
The roundtables were designed to bring together the different
stakeholders and to discuss ways to improve their cooperation
for establishing a greener supply chain for the customers. Dur-
ing the events, each stakeholder group developed an action
plan on how to best address the others’ needs. Those action
plans were then presented to the plenum and all participants
engaged in a discussion on how to match the different expec-
tations between the different stakeholder groups. Discussions
during the customer roundtables led to the following outcomes:

— Both metal finishing MSMEs and their customers ex-
pressed interest in continued regular interaction for a sus-
tainable process improvement

— Customers were asked to provide technical assistance for
the development of new products

— All stakeholders encourage an increased use of eco-friend-
ly raw materials and intend to avoid using hazardous raw
materials

— Stakeholders intend to engage in the construction of a
common waste treatment facility

ENGAGING FINANCIAL INSTITUTIONS

Access to finance is a key element of any RECP strategy. De-
spite the fact that many RECP measures do not require any in-
vestment or only very small amounts of funding, some meas-
ures actually do require funds that cannot be made available
from the companies’ own capital. In this case, the companies
rely on external funding which means access to loans in most
cases. The overall goal of the financing component of the AC-
IDLOOP project was to facilitate MSME’s access to finance for
investing in RECP measures. This included informing MSMEs
about financing options, improving the financing institutions’
understanding for MSMES’ needs and pointing to the benefits
the financing institutions themselves can expect from engag-
ing with MSMESs from the metal finishing sector (e.g. access
to new customer base).

The first round of marketing and replication events for financ-
ing institutions took place in April and May 2013. Participants
invited to the events included MSMEs from the metal finish-
ing sector and their associations and local financial institu-
tions. As the actual technologies in which a company invests
is also very relevant for their chance of receiving finance from
the bank, a group of technology providers was also invited to
these events.

During the events, the stakeholders expressed their view
on financing RECP in the metal finishing sector and shared
challenges they face in accessing funding or making funding
available. From the presentations and discussions, the fol-
lowing specific challenges and needs were identified:

MSMEs

— MSMEs often lack knowledge and information on existing
financing schemes

— MSMEs often lack the financial capacity to come up
with the collateral for a loan and to pay the required
interest rate

— Complicated application procedures prevent MSMEs from
applying for a loan

— MSMEs would benefit from the introduction of working
capital loans for short periods

— MSMEs lack knowledge on relevant technologies and their
saving potential

— In case of technology purchase, improved after-sales
support would be desirable (e.g. in case of technical
problems).

CHAPTER 7

FINANCING INSTITUTIONS

— Banks lack data from MSMEs required for assessing the
risk of loan failure, including financial data, certified re-
source use data and information on the resource saving
potential of a planned investment.

TECHNOLOGY PROVIDERS

— Technology providers face the challenge of MSMEs hav-
ing very high expectations regarding the payback time of
new technologies

— According to technology suppliers MSMEs also lack time
and technical capacity to select and understand tech-
nology options.

Both marketing and replication events concluded with a
“market place”, i.e. an additional format that allowed technol-
ogy suppliers and banks to present their products to MSMEs.

Based on the results of this exchange, the strategy for fur-
ther engaging financial institutions was adjusted. It was de-
cided to shift the dialogue with the technology providers to
another format - the technology supplier roundtables and
a technology supplier fair. Subsequent activities in 2014 fo-
cused on strengthening the link between those MSMEs par-
ticipating in the ACIDLOOP project and selected local bank
offices. In a first step, a survey among almost 50 MSMEs
shelped to identify specific financing needs. What matters
for companies when considering whether to take up a loan
is displayed in the figure below.

25 What matters for MSMEs
when taking up a loan
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In a second step, members of the ACIDLOOP project team vis-
ited selected local bank branch offices in order to establish
personal contact with the branch officers, present the ACID-
LOOP project to the banks, assess to what extent the project
team could support MSMEs in filling in applications for those
credit lines, and suggest RECP technology options that could
be eligible for investment loans.

How savings from RECP measures can be achieved and how
short the payback time for a small loan can be is demonstrat-
ed by the case study below:

®

COST-BENEFIT ANALYSIS OF THE t
INTERVENTION OF REPLACING
MULTIPLE COMPRESSORS WITH ONE

An electroplating company from Chandigarh/Mohali op-
erated six reciprocating compressors with a power rat-
ing of 60 hp each. The compressors were working for 24
hours per day.

Following the suggestion of the ACIDLOOP team, the
company replaced the six compressors with a single
screw compressor of 40 hp. This resulted in significant
electricity savings.

The investment required for installing the new compres-
sor was INR 5,70,000. The annual energy savings from
the insulation summed up to INR 7,52,000 resulting in a
payback time of 9 months.

Compressors before
intervention

Compressor after
intervention
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=== Action and Outlook

Though the ACIDLOOP project has ended, it has been part of
the project approach from the very beginning to ensure that the
results endure.

Project experiences and results have been documented, edited
and prepared in a way to be accessible for interested actors af-
ter the project has ended. Project materials in the form of pres-
entations, reports, case studies and factsheets are available on
the project website. This project brochure itself is a key docu-
ment for sustaining the achievements of ACIDLOOP even after
the project period has ended. It summarises the aims, steps
taken and results of
the various areas of
work and presents
lessons learnt.

Another important
publication ensur-
ing sustainability of
the ACIDLOOP pro-
ject is the Good and
Best Practice Man-
ual. It contains tech-
nical good and best
practice options for
resource efficiency
measures in the

Companies can directly engage with the ACIDLOOP initiative
to receive tailor-made consultancy service directed at the
company-specific challenges. After an initial assessment of the
company, the ACIDLOOP initiative consultants will estimate ex-
pected minimum savings that can be achieved by implementing
RECP measures. Only if the savings outweigh the consultancy
and required investment costs in the short and medium term
will the company be offered to go ahead with the consultancy.

The ACIDLOOP initiative also offers services to the wider
stakeholder framework in the metal finishing sector. Train-
ings,  workshops

and dialogue
rounds can be or-
ganised for public
authorities  such
as State Pollution
Control Boards
or ministries, for
industry associa-
tions, international
donor  agencies,
technology suppli-
ers or customers
of metal finishing
associations.

“The ACIDLOOP project has given ex-
cellent results in the field of resource
efficient and cleaner production
(RECP). | personally feel that the pro-
ject was very effective and beneficial.
There is lot of potential for horizontal
deployment of the project activities
implemented in the clusters to other
regions. And still there is scope for do-
ing more activities towards RECP ap-
proach in the units, who have received
training under the project”

Mr B S Anand from Mohali
Industries Association (MIA)

metal finishing sec-
tor. It makes the technical project knowledge available in an
easy-to-use manner, using for instance photos showcasing bad
practices and the no-cost or low-cost resource efficiency meas-
ures implemented.

Local and national level metal finishing associations, research
institutions, and public authorities have been participating in
the project activities from early on. They are familiar with the ap-
proach and the results achieved and will contribute to spreading
the good and best practices implemented in the project across
the industry.

The capacity that has been built among the project partners’
local consulting teams remains in the country. To make use of
their vast experiences on working with the companies, some of
the project partners have decided to form the ACIDLOOP initia-
tive to continue offering their consultancy services to metal fin-
ishing companies in India.

During the pro-
ject, the ACIDLOOP consortium and the participating met-
al finishing MSMEs have jointly achieved considerable
success. This success is here to stay and has the potential
to inspire many other companies in the sector. The contin-
uous interaction of the ACIDLOOP project team has also
contributed to making other stakeholders more sensitive
to the issue of RECP. With the support of these stakehold-
ers - customers, government authorities, financing insti-
tutions, technology suppliers - it will become easier for
companies to embark on the path of RECP.

The partners of the ACIDLOOP initiative are looking for-
ward to continue supporting companies and the wider
stakeholders in the endeavour to create a more resource
efficient metal finishing sector in India.
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