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1 INTRODUCTION 

1.1 WHY MAKE A HANDBOOK ON GOOD ENVIRONMENTAL 
PRACTICES? 

The commitment of European companies to promote sustainable development and 
take social responsibility is increasing. Environmental responsibility is one of the 
cornerstones, in actions taken by companies, to ensure sustainable development.  

 
The most widely quoted definition of sustainable development was formulated by 
the United Nations Brundtland Commission back in 1987: "development that 
meets the needs of the present without compromising the ability of future 
generations to meet their own needs". 
 
Formulated by other words sustainable development means to balance economic, 
social and environmental concerns. In business perspective environmental re-
sponsibility means to take initiatives and actions, which reduce or eliminate the 
environmental impacts of company operations. 
 
It is important to understand that environmental responsibility does not necessari-
ly always equals increased costs for companies – in fact in many cases good envi-
ronmental practices are good for business too. In the handbook we will illustrate 
this by e.g. introducing the concept of cleaner production. Cleaner production re-
fers to a number of win-win measures - from very simple common sense practical 
good housekeeping measures to implementing best available technology - that 
enterprises can undertake to improve their productivity, obtain cost savings, and 
reduce the environmental impact of their operations.  
 
 
The most significant impacts on the environment occur in the supply chain, which 
have grown in scale and complexity over the years. Therefore, it is more important 
now, than ever before, that companies extend their commitment to environmental 
responsibility to include their suppliers and sub-suppliers and thereby integrate 
good environmental practices throughout their supply chains. 

 
 The handbook has been developed to support the environmental efforts taken by 

suppliers and sub-suppliers. The aim of the handbook is to inspire, motivate and 
guide companies, on how good environmental practices may be applied.  The 
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handbook introduces several environmental tools, which can be used to improve 
the companies’ environmental performance.  

The handbook furthermore outlines; which business advantages companies could 
gain and advice on how to work with customers and suppliers.  

Target group  The handbook’s main target group is: suppliers and sub-suppliers to European 
customers, operating outside the EU. 

The supplier Suppliers are part of a product’s supply chain and has downstream and upstream 
relationships to customers and sub-suppliers. The first supplier level is often 
called Tier 1 supplier and the next Tier 2 supplier. 

The relationship is illustrated in the figure 1.1. 

Figure 1.1 Relation between customers and suppliers at different levels. 

Customer

Tier 1 ‐ supplier 

Tier 2 ‐ supplier

Tier N ‐ supplier

 

Objective The overall objectives of the handbook are three-folded: 

• To introduce recommendations on ‘Good Environmental Practices’ and envi-
ronmental opportunities to suppliers and sub-suppliers outside the EU 

• To introduce environmental approaches, cases and examples that will encour-
age and stimulate suppliers and sub-suppliers to work with their environ-
mental performances 

• To introduce recommendations, to suppliers, on how to deal with customers 
and sub-suppliers 

Handbook focus The handbook has primarily focus on environmental opportunities and how 
suppliers and sub-suppliers can improve productivity and at the same time im-
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prove their environmental performance. The focus is on win-win situations - with a 
win for both the business and the environment.    

Other resources The Global Social Compliance Program (GSCP) has during preparation of this 
handbook, in October 2010, issued a comprehensive and very useful series of 
documents: Environmental Reference Requirements, Environmental Implementa-
tion Guidelines and Reference Environmental Audit Process and Methodology. 

The GSCP’s Environmental Module is an excellent supplementary tool to this prac-
tical handbook on good environmental practices. Learn more about the GSCP ap-
proach and other environmental tools in the appendix. 

1.2 HOW TO USE THE HANDBOOK? 

The handbook can be used as both background material for environmental training 
sessions and a practical guide.  

You do not need to read the handbook from start to finish. Instead you can opt to 
read the chapters that are relevant to you. 

The handbook gives practical guidance and recommendations to all types of sup-
pliers - beginners, improvers and achievers - on how to apply good environmental 
practices relevant for the activities of the specific company. 

Environmental beginners have no or little experiences with environmental issues, 
while improvers have worked with environmental issues for some time and gained 
environmental improvements. Achievers are the environmental front runners, in 
their sectors.   

A supplier can in some situations be both an environmental beginner, in relation to 
the majority of environmental parameters, and an improver, in relation to one or 
two specific environmental parameters. 

 In Chapter 2, the company will find: 

• More detailed descriptions on the characteristics of environmental beginners, 
improvers and achievers 

• Advantages of moving from the environmental beginner level to a higher envi-
ronmental performance level  

• Descriptions on how suppliers can take an integrated approach to the envi-
ronmental work – how to include all environmental aspects at the same time 

• Initiatives that suppliers can take to move towards sustainable development 

In Chapter 3, advices on good environmental practices for environmental beginners 
are given. The advices are described in more details than for improvers and 
achievers and several practical examples are given.  
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The detailed descriptions intend to make beginners aware of environmental re-
quirements and give inspiration on how to assess their environmental legal com-
pliance. 

In Chapter 4, advices on good environmental practices for environmental improv-
ers are given. As an introduction to the chapter the most commonly used and rec-
ommended approaches towards sustainable development are shortly summarised. 

Descriptions in chapter 4 are intended to guide environmental improvers further 
on the way they already have entered into, but not as in depth as in chapter 3. Key 
Performance Indicators (KPI’s) are given as examples, for different industrial sec-
tors. 

In Chapter 5, overall advices on good environmental practices for environmental 
achievers are given. The descriptions are more general than in the previous chap-
ters, mostly because environmental achievers are well aware and knowledgeable 
on available environmental frameworks, concepts and tools. This chapter may also 
be of interest to the suppliers at the environmental improver level. 
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2 WHAT ARE GOOD ENVIRONMENTAL PRACTICES? 

To make it easier to describe what good environmental practices are, three envi-
ronmental performance levels are introduced: 

• Environmental beginners 

• Environmental improvers 

• Environmental achievers 

Before good environmental practices are described, a more detailed definition of 
the three performance levels and the environmental journey will be given. 

2.1 THE ENVIRONMENTAL JOURNEY  

The recommendation to companies is: to start on an environmental journey. By 
moving from the environmental beginner level to the environmental improver level 
and further onwards to the environmental achiever level, you will ensure continu-
ous improvements in the environmental performance of your company. The most 
important aspects of working with the company’s environmental performance are 
to make improvements. Improvements will in most cases be defined by the com-
panies themselves and should be implemented in a systematic, coordinated and 
documented manner.  

It is recommended, to see the work with environmental issues as an opportunity, 
rather than a burden. An opportunity not only to be in compliance with environ-
mental legislation, but also to reduce, possibly substitute and/or source more re-
sponsibly produced raw materials (natural resources) and to reduce or minimise 
waste generation. Some of these steps may lead to reduced production costs and 
possibly to premium prices as the product improvements in terms of environ-
mental performance may be recognized by the costumers. Improving environ-
mental performances can stimulate the productivity of the company and will be a 
win-win situation. It will be a win for both the environment and the business. 

Seeking new opportunities, areas for improvements and finding new savings will 
be a continuous and on-going activity throughout your environmental journey.  

This handbook gives specific recommendations to all kinds of companies, on how 
to implement good environmental practices, covering all three environmental per-
formance levels. 
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In figure 2.2, the characteristics of the three environmental performance levels are 
shown. The figure illustrates the environmental journey from being beginners via 
improvers to becoming achievers. The suppliers’ stakeholders are mainly custom-
ers and sub-suppliers.  

Figure 2.2 the environmental journey. 

 

 

       

 

 

 

 

 

 

 

 

 

 

2.2 WHAT ARE ENVIRONMENTAL BEGINNERS? 

Environmental beginners are companies, which are newcomers to the environ-
mental area and do not have many experiences working with environmental is-
sues. Staff with environmental awareness and skills is often missing at these 
companies.    

Environmental beginners need more knowledge on how they can get started work-
ing proactively with environmental issues and get value added to the company in 
terms of environmental cost savings and higher productivity. The latter aspects are 
especially described in the chapter for environmental improvers. 

Environmental beginners often have a one way relationship with customers and 
suppliers. Beginners are answering requests from customers and are requesting 
data and information from sub-suppliers. 

Environmental beginner

Gaining awareness of environmental issues

Striving at being in compliance with
environmental legislation in the country

One way communication with stakeholders

Environmental improver

Striving at continuous environmental improvements

Applying environmental management

Collaborative approach with stakeholders

Environmental achiever

Striving at using the best available practices

Applying BAT, ECO-Schemes, certified EMS etc.

Long lasting partnership with stakeholders
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2.3 WHAT ARE ENVIRONMENTAL IMPROVERS? 

Companies, which are improvers in the environmental field, have typically worked 
for some time with their environmental performance and have achieved environ-
mental improvements. They have a high level of environmental awareness and are 
committed to work seriously on improving the environmental performance of their 
companies. Improvers have in-house environmental capacity and capability to 
work with environmental issues and can see value added to their business dealing 
with environmental activities.  

Environmental improvers apply proactive environmental management, preventive 
approach and aim at achieving continuous environmental improvements by the use 
of KPI’s (Key Performance Indicators). Environmental improvers have an environ-
mental management system (EMS) in place or, at least, important elements of an 
EMS. 

Environmental improvers often collaborate with customers and suppliers. 

2.4 WHAT ARE ENVIRONMENTAL ACHIEVERS? 

Companies, which are achievers in the environmental field, are applying the best 
international practices and standards and are working with a broad understanding 
of sustainable development. Also, they have cooperation with their customers and 
suppliers on sustainable production and consumption.  

Environmental achievers have a very high level of environmental awareness. They 
have an environmental management in place and are sincerely committed to im-
prove the environmental performance of their companies. Achievers have a well 
established in-house environmental capacity and capability to work with environ-
mental issues and can see value added to their business dealing as a result of en-
vironmental activities.  

Environmental achievers have often extended their relationship to customers and 
suppliers to a long lasting partnership with advantages for both parties. 

2.5 THE INTEGRATED ENVIRONMENTAL APPROACH 

An integrated environmental approach will in the long run, be an advantage. This 
approach means that companies initially are looking at all inputs and outputs from 
the production, with relation to the environment, and that the relationships be-
tween the environmental parameters are understood. This approach could also be 
called the integrated environmental approach. 
 
Companies are initially recommended to assess all relevant environmental pa-
rameters and their relationships. This approach will ensure a full overview of all 
environmental issues and a good understanding of their relationships, so the best 
and most cost-efficient solutions can be selected. It is recommended to conduct an 
ecological footprint analysis, thereby increasing the focus on the input of natural 
resources (raw materials). 
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For example, substituting the use of one scare natural resource for another may 
lead to over-exploitation of other natural resources. Solving a wastewater problem 
may generate a new environmental problem, such as solid waste (wastewater 
sludge).  
 
Solving an air emission problem may generate a new environmental problem, be-
cause the problem is changing media. Hazardous materials in the air emission will 
after introduction of a cleaning measure produce a solid waste fraction containing 
hazardous chemicals and suddenly the challenge has changed from being an air 
emission issue to a hazardous waste issue. 
 
Substituting a raw material will have an impact on the air and wastewater emis-
sion and possibly also the production of solid or hazardous waste.  
 
Solving environmental issues individually may cause new unforeseen problems. 
Optimising an environmental parameter in one production line may compromise 
environmental aspects elsewhere. Consequently, the best and most efficient ap-
proach is initially to look at all environmental aspects and, when solving environ-
mental problems, remember to assess all related environmental aspects at the 
same time. This approach is an integrated environmental approach.  
 
Figure 2.3 lists some of the most relevant environmental issues, which are neces-
sary to consider when companies are going to analyse how to optimise an envi-
ronmental challenge with the integrated approach. 

 

Figure 2.3 Environmental issues for companies to consider in the integrated approach. 
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3 ENVIRONMENTAL BEGINNERS 

The best way to get started is, with outset from top-management commitment, to 
appoint responsible persons to manage the environmental effort. Focusing on the 
benefits of working with environmental issues should be high-lighted. 

Environmental beginners are recommended to start finding out what environ-
mental issues mean in practice for the company, how to get started in practice and 
how to assess if the environmental performance is in compliance with the envi-
ronmental regulations. From the beginning, focus are recommended to be set on 
potential environmental opportunities and the so called low hanging fruits and how 
an environmental challenge can be turned into a business advantage. 

3.1 BUSINESS ADVANTAGES AND DRIVERS 

Companies at the beginner level have the potential to improve their position with 
existing and new customers, when applying good environmental practices: 

• Good basis for demonstrating compliance with applicable environmental regu-
lations towards existing customers, authorities and other stakeholders 

• Good basis for optimising the resource consumption and reduce environmen-
tally related fees to improve the profitability of the company through a reduced 
cost-base 

• Environmental authorities are more likely to approve corrective action plans 
for non-compliance situations when the company demonstrate pro-active ap-
proach to environmental matters, which will prevent risking smaller allocated 
budgets 

• Increase the awareness within the organisation by working more systemati-
cally with environmental performance, which again will improve the position of 
the company to attract new customers with higher requirements of environ-
mental management and performance 
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If the company can demonstrate compliance with environmental regulation it will 
also result in minimising the need for using resources on meeting the customers’ 
environmental requirements.  

Customers' requirements related to environmental performance are expected to 
increase in the future. Regarding the complexity of such requirements, it will re-
quire that the company may need to advance to the improver level. 

3.2 GENERATE AN ENVIRONMENTAL OVERVIEW 

Environmental beginners are recommended to start with an overall assessment of 
the environmental performance of the company. To get an overview of all relevant 
environmental issues an input-output model can be used. The overview can be 
prepared by an analysis of the production site. 

Environmental inputs are the resources utilised in the production: water, energy, 
chemicals and raw materials. Environmental outputs are the ones with environ-
mental impact in terms of liquid, air and solid emissions, meaning wastewater, air 
emission and solid waste, including hazardous solid waste, respectively. Other en-
vironmental impacts are soil contamination, noise and smell emissions and envi-
ronmental impacts due to accidents, spills and frequent larger emissions, due to 
start up and closedown of the production. 

In the figure 3.1 a typical environmental input-output model is illustrated. 

The system to handle environmental inputs and outputs of a production is called 
the environmental management system. 
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Figure 3.1 Illustration of an environmental company input-output model. 

 

 

When the environmental overview of inputs to and outputs from the production is 
generated, the next challenges for environmental beginners are: 

1. To identify key environmental issues  

2. To assess legal compliance for all relevant parameters and analyse the ones 
that are not in compliance or close to non compliance. 

3.3 IDENTIFY KEY ENVIRONMENTAL ISSUES 

Significant environmental issues differ from country to country and company to 
company and will, among other factors, be dependent on the industrial sector, how 
the technology is used and the company is operated. 

Some hints are listed below, to make it easier to identify the key environmental 
issues of your company: 

• Use available threshold limit value for emissions to wastewater, air etc. (com-
pare with knowledge or indications on quantity of emissions) 
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• Ask the environmental authority or a sector association 

• Analyse any complaints from neighbours 

• Search on the Internet for relevant environmental information 

Some typical key environmental issues in different industrial sectors are given as 
examples in table 3.1. 

Table 3.1 Examples of key environmental issues in different industrial sectors.  

Industrial sec-
tor(s) 

Key environmental issues (*) Specific attention 

Food sector Consumption of water and energy. 

Wastewater, odour and noise emissions 

BOD (Biological Oxygen Demand), COD 
(Chemical Oxygen Demand) 

Odour emission due to degradation of or-
ganic materials 

Textile sector - 
dyeing 

Consumption of chemicals, energy and wa-
ter.  

Wastewater emission. 

Restricted dyestuffs (see section 3.3.4 
wastewater emission limit values) 

Leather Consumption of chemicals, energy and wa-
ter 

Wastewater and odour emissions 

Chromium (VI) 

BOD, COD  

Hydrogen sulphide 

Cement Consumption of energy 

Air emission 

Significant CO2 emission 

Pulp and paper Consumption of energy, chemicals and wa-
ter. 

Wastewater emission. 

BOD, COD 

Metal industry Consumption of chemicals 

Solid waste, hazardous waste, wastewater 
and air emission 

Use of organic solvents 

Emission of heavy metals, Chromium etc. 

 (*) Air emission is not in compliance, if "black smoke" is emitted. "Black smoke" depends 

very much on the energy source (like use of heavy fuel oil, mazout and rice husk) and the 

boiler efficiency. "Black smoke" is often seen from small and medium sized enterprises. See 

figure 3.2. 
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Figure 3.2 Emission of "black smoke". 

 

3.4 Assessment of legal compliance  

Environmental laws and regulations provide a cornerstone for protecting the envi-
ronment from harm. As the knowledge on how environmental impacts are effect-
ing the environment and humans, the legislation has expanded. 

Companies have a legal duty to comply with environmental laws and regulations.  

Given the complexity of legal requirements regarding environmental protection, it 
is a significant challenge for many companies, especially smaller ones, to assess 
environmental compliance.  

The first challenge is; finding out what laws and regulations actually apply, fol-
lowed by the need to understand how they apply and what needs to be done to 
comply and ensure compliance on an ongoing basis. This takes time and re-
sources, as well as a committed management, if it is to be done in an appropriate 
way. 

The recommended steps to assess and document environmental legal compliance 
are given in figure 3.3. 
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Figure 3.3 Recommended steps to assess environmental legal compliance. 

 

Assessment of legal environmental compliance is the most challenging part, be-
cause some environmental skills are needed to understand the requirement and 
analyse compliance level. In many cases companies lacking environmental capac-
ity and capability will need to get assistance from others, like their association or 
environmental consultants. 

The Global Social Compliance Programme gives examples on how companies can 
meet legal requirements, in their guidelines for environmental implementation (see 
the appendix). 

Another very important challenge for environmental beginners is that environ-
mental compliance is often much more cost-efficient, if assessment of potential 
preventive and cost savings solutions have been done initially. These solutions are 
presented and discussed under description of the environmental improver. If you 
are facing a request on compliance, it is recommended to find inspiration in the 
section for environmental improvers. 

The final step includes preparation of a report, which document the legal compli-
ance. Preparation of a legal compliance report is recommended so the report is 
ready for inspection by authorities and customers when needed.  

3.5 GOOD ENVIRONMENTAL PRACTICES FOR ENVIRONMENTAL 
BEGINNERS 

In this chapter descriptions of good environmental practices for environmental 
beginners are given under the following headings: system, water, energy, raw ma-
terials, wastewater, air emission, solid waste and others environmental parame-
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ters. In table 3.2 the recommendations for an environmental beginner are illus-
trated. 

Table 3.2 Recommendations for environmental beginners. 

Environmental beginner Recommendations 

System Make an overview of key environmental issues and a 
list of all relevant legal environmental requirements. 
Assess legal compliance. 

Water Record water consumption. Derive water balance. 
Assess water permits. 

Energy Record energy consumption. Derive energy balance. 
Assess legal compliance.  

Raw materials Record consumption. Identify hazardous raw materi-
als. Assess legal compliance. Consider substitution. 
Source certified more sustainable raw materials. 

Wastewater Map wastewater streams. Identify critical streams. 
Assess legal compliance. 

Air emission Map air emission. Identify critical emission sources. 
Assess legal compliance. 

Solid and hazardous waste Map solid and hazardous waste streams. Identify 
critical waste fractions. Assess legal compliance. 

Others (soil contamination, 
noise and odours) 

Map emissions or risks. Assess legal compliance.  

3.5.1 ENVIRONMENTAL MANAGEMENT SYSTEMS  

Environmental beginners do normally not have environmental management sys-
tems (EMS) in place. Consequently, beginners can experience difficulties in clarify-
ing improvements. 

The recommended basic environmental steps for beginners are illustrated in figure 
3.5. 

The analysis and mapping exercise will provide an overview of the present envi-
ronmental situation. From this overview, key environmental issues are identified 
and the environmental compliance assessment can take place. 

Based on the results from the analysis and assessment, needed environmental 
measures can be identified, planned and implemented. The last but very important 
step is to document the environmental status. 
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Figure 3.5 Basic environmental cycle recommended for beginners. 

 

 

Following the recommended cycle will allow environmental beginners to identify 
the present level of compliance and where to focus on environmental improve-
ments. The exercise could be a challenge for environmental beginners on how to 
identify significant environmental parameters and their own environmental im-
pacts. 

3.5.2 WATER 

Environmental beginners are advised to record and monitor the annual water con-
sumption. Comparing water consumption from year to year, month to month or day 
to day can be used to understand and explain the production. This is the first step 
towards water management. 

Water consumption can be recorded from water meters 
(see figure 3.6) or financial accounts (payment of wa-
ter). Note that the water meter readings do not neces-
sarily reflect the actual water consumption due to sev-
eral reasons: equipment failure, leaks, unaccounted 
consumption etc.  

 

Figure 3.6 Monitoring of water consumption from water 
meters. 
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In the figure 3.7 the annual water consumption is reported on a monthly basis. 

Figure 3.7 An annual water consumption report. 

 

Figure 3.7 shows a large consumption of water has happened in month 5, 6 and 7. 
Perhaps there is a good explanation, maybe some unintended losses have oc-
curred. The reasons for the unintended losses should be further investigated.  

Water balances, which show the water consumption in different processes, can be 
used to assess water consumption. By deriving a water balance, the different water 
consuming processes are listed and processes with the highest water consump-
tion are identified and earmarked.  

A typical water balance could be exemplified as shown in table 3.3. 

Table 3.3 Example of a water balance 

Processes Measured, calculated or estimated 
water consumption, m3 

Soaking of raw materials 30,000 

Preparation of materials 45,000 

Fixation process 150,000 

After treatment 40,000 

Cleaning of machinery 25,000 

Kitchen 15,000 

Sanitary 5,000 

Unaccounted consumption 75,000 

Total annual water consumption accord-
ing to water meter, m3 

395,000 
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From the example it can be learned, that the fixation process is the highest water 
consuming process with approximately 38 % and that an amount of approximately 
20 % is unaccounted for.  

Water consumption in different processes is only monitored by a relatively small 
number of companies. Few companies are aware of the benefits of having this 
knowledge. Fortunately, some simple techniques are available for estimating water 
consumptions in different processes: 

• Use a bucket and a stopwatch to measure the flow of water (litre water/time) 
and estimate the average daily time consumption (hours) on the actual proc-
ess. Based on this you can estimate the process’ daily water consumption 
(l/hour x hours). 

• Use a stopwatch to record the time it takes to fill a tank and divide with the 
time taken to fill it, times the number of hours in operation (tank volume in li-
tre/time x operational hours). The same methods can be used to assess 
wastewater flows e.g. into a sedimentation tank 

• Use available data and information provided by the equipment suppliers 

• Use standard figures stating water use, if available 

Legal compliance is often about following the restriction in a permission to utilise 
an approved amount of water from the suppliers own underground water. 

3.5.3 ENERGY  

Companies consume two kinds of energy: fuels and electricity. The consumption of 
energy can be obtained from mapping electricity meters or financial accounts 
(suppliers’ bills). Fuel use can be calculated from financial accounts. 

A simple way to monitor and assess the use of energy is to record and report en-
ergy consumption on a monthly basis. From the report, it is possible to learn why 
consumption is changing and some losses might be visible. An energy monitoring 
report is illustrated in figures 3.8 and 3.8 for electricity and fuel respectively. 
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Figure 3.8 An annual electricity consumption report. 

 

Based on the monthly electricity consumption report, unusual high consumptions 
have taken place in month 3 and 7. From a comparison with the production figure it 
will be possible to analyse if the deviation is related to the size of the production or 
if other explanations can be given. Such an analysis is the first steps in energy 
management. 

Figure 3.9 An annual fuel consumption report. 

 

Figure 3.9 shows high fuel consumption in month 3. Analysing the reasons might 
make it possible to identify losses or in general provide a better understanding of 
the use of resources. 

Deriving energy balances are also a challenge, because energy meters in separate 
production processes are only available in a limited number of companies. How-
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ever, some techniques are available to monitor energy consumption without sub-
meters, despite this exercise it is not as easy as deriving water balances.  

Some equipment have information (effect) printed on it. From the counted numbers 
of equipment, estimated time of use, Watt and electrical efficiency, it is possible to 
calculate the consumption of electricity. This applies for ventilators, pumps and 
cooling. From the number of light bulbs, estimated time of use and Watts similarly, 
the consumption of electricity can be calculated.   

Energy consumption varies very much over time, weeks, days and hours. Monitor-
ing the changes will make it possible to record and assess energy consumption 
within some processes.    

An example of an energy consumption distribution on different processes is shown 
in table 3.4. 

Table 3.4 Distribution of energy consumption on processes 

Processes, electricity 1,000 kWh 

Electrical machines 210 

Pumps 55 

Cooling 90 

Ventilation 55 

Lighting 35 

Other electrical apparatus 95 

Unaccounted consumption 180 

Total 720 

Processes, heat 1,000 kWh 

Process/machine heat 320 

Hot water 25 

Heating 45 

Total 390 

 

Some other techniques to estimate, calculate and assess energy consumption are: 

• Use provided information by the equipment supplier 

• Use information in sector specific literature 
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• Reading on the equipment of electricity consumption 

• Count the number of pumps and ventilators in different sizes  

• Count the number of electrical equipment (office equipment, fans, light bulbs 

• Estimate time of use of different equipment and multiply time with data col-
lected. 

CASE 
 
ELECTRICITY SAVINGS FROM A SIMPLE INVESTMENT 
 
ENERGY EFFICIENT TUBE LIGHTS REDUCING ENERGY CONSUMPTION BY 40 % 
 
The North Indian garment manufacturer Merlin Creations was established in 1998 and has grown steadily up 
till to today where the company employs 400-500 people. The company has its main markets in US and Eu-
rope. 
Inspired from participation in a workshop addressing the issues of energy consumption and CO2 emissions 
the management decided to conduct an energy audit to find out which part of the production was consuming 
the largest amount of electricity and were savings could be implemented. 
The energy audit showed that the lightening accounted for much of the electricity spent in the production. As 
a result it was decided to change the regular tube lights with energy efficient tube lights. The new tubes 
saved around 40% of the energy required for the illumination.  
This exchange of tubes demanded a rather large investment as the energy efficient tubes came at a price 6 
times higher than the ordinary tubes. However, the pay back time was quite short because of the high effi-
ciency of the new tubes. Now, the company is reaping the long term economic benefits from the investment 
in energy efficiency. 
As decreased energy consumption means decreased burning of fossil fuels, the company’s investment is 
also contributing to reduced CO2 emissions and a greener environment. A true win-win situation for the com-
pany and for the planet. 

 
Energy efficient tube lights saving energy and money while reducing CO₂ emissions 
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3.5.4 RAW MATERIALS 

Raw materials or substances are used in the primary production or manufacturing 
of goods. Most common observed environmental problems, in relation to raw ma-
terials, are often banned or restricted chemicals, which are classified as hazard-
ous, and the use of unsustainable produced natural resources. 

Raw materials within the textile sector are e.g. cotton, polyester, dyestuffs and 
other chemicals necessary for production of textiles.  

3.5.4.1 CHEMICALS 
A screening of recorded raw materials utilised and a comparison with lists of 
banned or restricted chemicals will often be a very good initial step to identify haz-
ardous chemicals.   

The best preventive approach is to assess if alternative, less harmful and hazard-
ous raw materials are available. Some good examples are; to substitute raw mate-
rials containing solvent with solvent free and waterborne raw materials or substi-
tute a dust emitting raw material with a low dust material. 

Many international companies have published lists of banned or restricted chemi-
cals. In table 3.5 some examples are listed. 

Table 3.5 Examples of published lists of restricted chemicals. 

Company List 

Danish EPA, List of Un-
desirable Substances 

List of 1400 substances, which the Danish EPA regards as having spe-
cial health or environmental effects  

http://www.mst.dk/ 

Bestseller A/S Bestsellers Chemical Restriction 

http://www.bestseller.com/responsibility/responsible-production/ 
Documents/Bestseller's%20Chemical%20Restrictions%20March 
%202010.pdf 

Ericsson The ERICSSON lists of banned and restricted substances 

http://www.ecodesignguide.dk/html_pages/pdf_files/banned_restricted
_ericsson.pdf 

 

Material Safety Data Sheets (MSDS) are safety documents prepared and provided 
by the supplier or manufacturer of hazardous chemical. The MSDS includes infor-
mation on how to store, use and dispose of the chemical. Furthermore, important 
information on how to handle spills and cases of emergencies are also described 
in the MSDS. 

From a review of your Material Safety Data Sheets (MSDS), which must be present 
for hazardous chemical, the critical chemicals will be easy to identify. 
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From the labels of the chemicals useful information on necessary precautions and 
how the chemical is classified, may also be found. This information can be used to 
identify the chemicals, which must be assessed within a substitution exercise. UN 
has developed a comprehensive system called GHS (Globally Harmonised System 
of Classification and Labelling of Chemicals). 

International agreements and regulatory frameworks can also be a help for com-
panies trying to identify banned and restricted chemicals. Some of these agree-
ments and frameworks are: 

• Montreal Protocol. Regulating Ozone Depleting Substances (ODS) 

• Stockholm Convention. Regulating Persistent Organic Pollutants (POP) 

• European Chemical Agency has issued a Candidate List of Chemicals with se-
rious and irreversible effects, which might be regulated in the future by 
REACH – the European Community Regulation on chemicals and their safe use 
(EC 1907/2006). It deals with the Registration, Evaluation, Authorisation and 
Restriction of Chemical substances. 

3.5.5 WASTE WATER  

Compliance with wastewater emission standards are often the biggest challenge 
for many companies. 

Environmental beginners, who are in compliance with national wastewater stan-
dards, are very often applying wastewater treatment. 

Figure 3.10 Wastewater treatments at legal compliance level. 

 

Environmental beginners will need to take a systematic and stepwise approach to 
be able to manage discharge of wastewater according to legal requirements. 

The first step is to be able to assess the compliance level and secondly to identify 
the most important factors in the wastewater streams.  
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The initial and stepwise approach to wastewater management is: 

• Map wastewater streams 

• Identify the volumes and contents and assess the importance of the streams 

• Assess environmental compliance and identify critical environmental issues 

Figure 3.11 illustrates how a map of wastewater streams can be drawn to provide 
the overview and to be able to identify the most significant streams. 

Figure 3.11 Illustration of a map of wastewater streams 
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Based on the map of waste emissions, a list of the most important wastewater 
stream can be developed. See table 3.6. 

Table 3.6 List of the most important wastewater emissions. 

Waste water 
stream, no. 

Wastewater characteristics 

1. Production A Small amount of water consumed, no hazardous chemicals used 

2. Production B High volume of water used, several chemical processes. Most significant 
stream 

3. Production C Medium volume of water used, high load of organic wastewater. Signifi-
cant stream 

4. Packaging  Only cleaning operation, small amount of water consumed. Minor signifi-
cant stream. 

5. Storage No water used 

6. Boiler house Only non contaminated wastewater discharged 

7. Offices Only sanitary wastewater discharged 

8. Canteen, staff 
quarter 

Only kitchen wastewater and sanitary wastewater discharged 

9. Outlet stream All streams are combined before discharge to public sewer system 

 

From the mapping and list of wastewater streams, three streams are identified as 
been the critical ones. Number 2 is identified as the most important, followed by 
number 3 and 4. Other waste water streams seem to be in compliance. Wastewa-
ter stream number 2 and maybe number 3 could be the wastewater streams in 
non-compliance with wastewater emission standards and must be analysed fur-
ther.  

3.5.6 AIR EMISSION 

The initial and stepwise approach to air emission management is: 

• Map air emissions 

• Identify the volume, contents and assess the importance of the emissions 

• Assess environmental compliance and identify critical emissions 

Air emission point sources are easily identified from chimneys and ventilation out-
lets. A lay-out map of the company emission points can be plotted in as shown in 
figure 3.12. 
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Figure 3.12 Illustration of air emission points in the production. 

Raw material
storage

Degreasing

Abrassive section

Boiler house

Assembling

Painting

Packaging Storage

Dust

Gasses

Offices

Canteen, Staff Q

 

The next step is to describe the emissions from each emission point as illustrated 
in the table 3.7. 

Table 3.7 Overview of emission points and content of emissions. 

Emission points Description of emission  

Degreasing section Organic solvent: 1,1,1-trichloroethane. Solvent condensation is not 
working. Weekly consumption less than 10 litres. 

Abrasive section Dust containing metals. Filter arrangement installed resulting in 
minor dust amount emitted 

Assembling Insignificant emission 

Painting section Organic solvents mainly mineral spirit. Estimated consumption of 
solvent is approximately 10 litres per week. 

Boiler house Emission gasses and dust from fuel combustion. No quantifica-
tions. 

Offices, Canteen, 
Staff Q 

Insignificant emission. However, AC system and other equipments 
may contain Ozone Depleting Substances (ODS). 

 

Based on the table and description of emissions, the painting section looks the 
most critical, due to emission of large quantities of organic solvents. However, due 
to a very low emission standard for 1,1,1-trichloroethane this emission in the de-
greasing section could be critical. 
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Ozone Depleting Substances (ODS) are banned in many countries (Montreal Proto-
col) and it is worthwhile to check legal compliance. A plan for phasing-out and sub-
stitution of ODS might be needed. 

3.5.7 SOLID WASTE 

Handling solid waste emissions are very similar to handling wastewater emissions. 
Minimisation of solid waste and recycling of solid waste have a potential for cost 
savings. 

Environmental beginners are recommended to take a systematic and stepwise 
approach, to be able to manage solid waste according to legal requirements. 

The first step is to be able to assess the compliance level and secondly to identify 
the most important factors in the waste streams.  

The stepwise and recommended approach to waste management is: 

• Map waste streams 

• Identify the volume and contents and assess the importance of the streams 

• Assess environmental compliance and identify critical streams 

Figure 3.13 illustrates how a map of waste stream can be drawn to provide the 
overview and to be able to identify the most significant streams. 

Figure 3.13 Overview of waste streams in production units. 
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Based on the map of waste streams, a list of the most important environmental 
waste streams can be developed, as illustrated in table 3.8. 
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Table 3.8  Overview of waste streams and waste characteristics.  

Waste stream, no. Waste characteristics 

1. Production A Some waste chemicals are kept in drums and a significant 
amount of solid waste is temporarily disposed on site 

2. Production B Metal parts for recycling  

3. Production C Minor amounts of glue, plastic and paper 

4. Packaging  Plastic folio, cupboard, wood pallets  

5. Storage No waste 

6. Boiler house No waste 

7. Offices Mostly paper 

8. Canteen, staff quarter Food waste, paper 

9. Outlet stream Waste chemicals and waste metal are handled by external 
operator and disposed off. Plastic, cupboard and paper 
waste is reused in the boiler house.  

 

Following identification of the most critical waste fractions, assessment of legal 
compliance must be done. In the example, in table 3.8, the disposal of solid waste 
on site is clearly the key environmental waste factor in this company. 

National and local regulations must be consulted to be able to assess if legal com-
pliance is met (Basel Convention). 

3.5.8 OTHER ENVIRONMENTAL FACTORS  

Without proper storage facilities preventing soil contamination, soil contamination 
may occur due to storage of waste fluids and solids. Preventive measures are nec-
essary to avoid pollution of soil and groundwater. 

Odour emission may come from storage of organic or animal materials outside, 
from wastewater facilities or from emissions from chimneys or open windows and 
doors. Reducing the age of organic materials stored and use of encapsulation of 
the waste will also reduce the emission of odours. 

Noise emissions often come from traffic activities to and from the site, outside ven-
tilators and pumps, cooling towers or outdoor activities in general. Preventive 
measures to reduce noise emissions are often required. 

Some countries have standards for noise and odour emissions. 



GOOD ENVIRONMENTAL PRACTICES 

 

32 

3.6 RELATIONSHIP TO CUSTOMERS 

Many customers in Europe have had responsible supply chain management on the 
agenda in recent years. Many customers have formulated a Code of Conduct and 
have consequently specified requirements to their suppliers.  

Depending on the ambition level selected by the customers, several different ap-
proaches towards suppliers and sub-suppliers are taken. Some of these different 
initiatives are illustrated in the figure below. 

  

Most companies at the beginner level are met with customer requirements of 
submitting a self declaration or different forms of questionnaires on environmental 
regulatory compliance.  

However, customers requiring more detailed information (e.g. environmental man-
agement, environmental risk & liability aspects etc.) will typically require that the 
supplier advances to the improver level of good environmental practices in order to 
meet such requests. 

3.7 RELATIONSHIP TO SUPPLIERS 

Companies at the beginner level will rarely be in a situation where they need to 
require their suppliers to provide environmental data in order to fulfil the require-
ments of the companies’ existing customers. 

However, if the customers start pushing the request for environmental information 
further down the supply chain it is prudent to assume that the companies will have 
to request environmental information from their suppliers. 

The incentives for companies to engage with their suppliers and sub-suppliers to 
provide environmental information can be many, but the following two are often 
included: 

1. Protection of the reputation of the company and the company’s customers 

2. Several environmental compliance issues are inter-linked with product liabil-
ity 

The first incentive may very well be relevant at the beginner level, whereas the 
second incentive will most likely apply to companies at the improver level, only. 
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4 ENVIRONMENTAL IMPROVERS 

Environmental improvers have at least some years of experience with environ-
mental management and the awareness of the benefits of working systematically 
with environmental issues is high. These companies are typically able to combine 
promotion of cost savings (higher productivity) with environmental improvements. 

Environmental improvers will normally be in compliance with environmental legis-
lation and have full focus on how to continue to get further reduction of resource 
consumption and emissions. 

Environmental improvers are applying Environmental Management Systems (EMS) 
and are setting new and higher targets, when existing targets are met. Environ-
mental improvers have included environmental supply chain management into 
their environmental management cycle. EMS is described in the appendix. 

4.1 BUSINESS ADVANTAGES AND INCENTIVES 

The advantages, for companies at the improver level, of applying environmental 
management and the preventive approach are numerous: 

• Cost saving. Production costs can be reduced through the savings of energy, 
water and raw materials (improved resource efficiency) and reduced envi-
ronmental costs to treatment and disposal of waste 

• Market positioning. Documentation for environmental management is an as-
set indicating high performance excellence, which will improve relationship to 
existing and potential new customers 

• Reduction of risk. Losses due to unforeseen environmental problems are 
less likely to happen and hidden liabilities are much lower 

• Easier and cheaper compliance. Using the preventive approach will reduce 
cost implications of pollution control equipment. Better relationship to envi-
ronmental authorities is more likely with environmental management in place 

Environmental improvers, having experiences with the advantages of applying the 
proactive environmental management approach, pollution prevention and Cleaner 
Production, tend to continue the efforts to further gain savings on resource utilisa-
tion and take further advantage of a stronger position on the market. 
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Hence, many environmental improvers have experienced that efforts and re-
sources used on the environmental work is a win-win situation: a win for the busi-
ness and a win for the environment. 

4.2 APPROACHES TOWARDS SUSTAINABLE DEVELOPMENT 

Environmental improvers working with environmental management have, as men-
tioned in the introduction, a dual challenge in their efforts to sustain business: to 
identify and handle environmental opportunities as well as environmental risks. 

This handbook looks primarily into the environmental opportunities. Environmental 
improvers who want to read more on environmental risks may take a look at the 
GSCP’s Environmental Implementation Guidelines.  

Environmental improvers focusing on environmental opportunities are primarily 
applying the following approaches to move their business towards sustainable de-
velopment: 

• Pollution Prevention rather than Pollution Control 

• Resource efficiency, sustainable resource use, waste management and mini-
mization 

• Climate change mitigation (saving energy and use of non-fossil fuel) 

These approaches have been promoted under different headings since the early 
1990´s. The most commonly used name is Cleaner Production (CP), which has 
been adopted by the United Nation Environment Program (UNEP) and the United 
Nations Industrial Development Organization (UNIDO). These approaches are also 
referred to as Waste Minimisation, Pollution Prevention, Green Productivity and 
Source Reduction. 

The Cleaner Production concept and techniques are described in the appendix. Fur-
thermore, the differences between the preventive Cleaner Production (CP) ap-
proach and the reactive Pollution Control (PC) approach are illustrated in the ap-
pendix. 
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4.3 GOOD ENVIRONMENTAL PRACTICES FOR ENVIRONMENTAL 
IMPROVERS 

The recommendations, for each of the environmental parameters, to environ-
mental improvers are listed in table 4.1 below. 

Table 4.1 Recommendations to environmental improvers. 

Environmental improver Recommendations 

System EMS is in place and operational 

Water Reduction of water consumption according to Key Per-
formance Indicators (KPI’s) 

Energy Reduction of energy consumption and CO2 emission ac-
cording to KPI’s 

Raw materials Reduction of consumption of raw materials, including 
planning and design. Substitution and sourcing of more 
sustainable raw materials 

Wastewater Improved wastewater treatment. Segregation of waste-
water streams before treatment 

Air emission Improved air cleaning and reduction of diffuse emission 

Solid and hazardous waste Reduction of solid and hazardous waste produced. Incin-
eration if possible, safe destruction of solid and hazard-
ous waste and production of energy. No land-fill deposit 

Others (soil contamination, 
noise and odours) 

Reduction of emissions 

 

4.3.1 ENVIRONMENTAL MANAGEMENT SYSTEMS  

Environmental improvers have implemented environmental management or at least 
most of the elements of an EMS. The majority of suppliers applying EMS are not cer-
tified according to a standard. EMS is described in the appendix. 

4.3.2 WATER 

For companies, who are environmental improvers, the two major advantages of 
water management are; to reduce consumption of raw water and to reduce pro-
duction of wastewater treatment. Reducing consumption of water and production 
of wastewater will in many countries also lead to reduced production costs. 

Management of water is done by use of KPI’s. Companies set goals for how much 
they will reduce water consumption and production of wastewater during the next 
period of their environmental action Plan. A reduction target could be 10 % com-
pared to last period.  
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How to identify the target for reduction of water consumption is always a chal-
lenge. A water factor for the sector, if such a factor exists can be used to assess 
the actual consumption and to set KPI goals. The water consumption can be as-
sessed by comparing the water consumption for the company with similar produc-
tions.  

Water factors depend on several factors, especially applied technology and produc-
tion procedures. The water factor is the annual consumption divided with annual 
production in kg or m3. 

Water factors are often provided in environmental sector reports published by in-
ternational organisations or by national associations (see chapter 5). 

In the table 4.2, examples are given of different water factors for different food 
processing sectors in the US, some years back. From such a list every food pro-
ducer will be able to assess own performance on water consumption and formu-
late own targets (KPI’s). 

Table 4.2 Food processing water factors in US (1 US gallon = 3.79 l). 
 

Product  Water use (gal/ton-product)  

Beer  2,400-3,840  

Milk products  2,400-4,800  

Meat packing  3,600-4,800  

Bread  480-960  

Whiskey  14,400-19,200  

Green beans (canned)  12,000-17,000  

Peaches and pears (canned)  3,600-4,800  

Other fruits and vegetables (canned)  960-8,400  

Industry-wide average  8.6 gal/unit output1  

Ref.: Study by Rogers 1993, 34; David 1990, 89. 

Consumption of water can be reduced by techniques leading to a lower consump-
tion, as well as techniques for recovering and reusing of water. 

Simple water reducing techniques include: 

• Use triggers on water hoses 

• Use adequate spray nozzles  

• Avoid running water hoses not in use 
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• Do not use water to clean floors by pushing materials, which could be move 
by scrapers, mops or brushes  

• Avoid overflow rinsing or washing  

Overflow rinsing or washing means items, which are cleaned in a batch process 
with continuous inflow of clean water and overflow of continuously less contami-
nated water. In this technique it is difficult to see, when the items are clean enough 
and when water addition can be stopped.  

A simple arrangement to reduce water consumption is application of counter-
current stepwise washing. See figure 4.2. 

Figure 4.2 Illustration of batch (overflow) rinsing and counter current rinsing. 
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Dirty materials are entering the rinsing equipment from one site and clean water in 
the opposite site. Dirty materials are pre-washed before entering the last rinse, where 
it is washed with clean water. This rinsing technique can save up to 50 % of water 
consumption compared to batch overflow rinsing or washing. 

Several water recovering and recycling techniques are available: 

• Purchase low water consuming equipment 

• Install cooling towers on a closed loop rather than once through cooling water 

• Recycle cooling water from cooling tower if not closed loop 

• Recycle clean rinse water 

• Recover and reuse steam condensate 
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Sector guidelines and EU BAT notes (see the appendix for more information) con-
tain information on lowest possible water factors and wastewater productions. 

In table 4.3 traditional, average and lowest water factors for different textile ma-
chinery are listed as an illustration of how water factors can be used for bench-
marking. Data is from an older Cleaner Production manual and will be reduced in 
accordance with the technological development. 

Table 4.3 Typical water factors (liquor ratios) for different textile machinery. 

Machine type Liquor ratio 

 Traditional 
technology 

Average 
technology 

Best  
available 
technology 

Apparatus for loose fibers or 
yarn 

1:30 1:20 1:10 

Winch mainly for knitwear 1:30 1:20 1:15 

Jet or overflow machine for knit-
wear and woven fabrics 

1:12 1:10 1:8 

Jig or jigger for woven fabric 1:4 1:3 1:2 

Beam apparatus for knitwear and 
woven fabrics 

- 1:10 - 

Machines for made-up garments 1:30 1:15 1:5 

 

4.3.3 ENERGY 

Management of energy reductions is often done by use of KPI’s. Companies are 
setting goals for how much they will reduce energy consumption during the next 
period of their environmental action plan.  

In recent years, with focus on emission of green house gases, it has become com-
mon that suppliers are also setting goals for how much CO2 reduction the compa-
nies will have as KPI. 

A reduction goal could be e.g. 10 % electricity or fuel savings compared to last pe-
riod or 10 % reduction of the CO2 emission.  

KPI’s are often set after identification of energy losses, potential savings or selec-
tion of measures to reduce the consumption or emission.  

Specific energy factors can also be used to compare the performance level of the 
supplier compared to others in the same sector. A specific energy factor for the 
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sector, if such a factor exists, can be used to analyse the potential for energy sav-
ings and to set KPI goals.  

Energy factors are often published in international environmental reports or by 
national business organisations (see chapter 5). 

Specific energy factors depend on several factors, especially the technology and 
production procedures applied. The energy factor is the annual consumption di-
vided with annual use of raw materials or production in tons or m3. 

Some industrial sectors in Asia (tea processing, brick manufacturing) have started 
using non-fossil fuel, like CO2 neutral rice husk. Textile industries are currently not 
part of this development and mainly consume electricity based on fossil fuels.  

Coal is the main energy source producing thermal energy in the Asian Textile in-
dustry, as shown in the table 4.4. 

Table 4.4 Sources of energy production in the textile sector in selected Asian countries. 
 

Country Thermal energy Electrical Total energy consump-
tion 

(% of national industrial 
energy consumption) 

China Coal           36 % 

Fuel oil         4 % 

60 % 21 x 105 TJ      (14 %) 

India Coal           14 % 

Fuel oil         7 % 

79 % 31 x 105 TJ       (8 %) 

Ref.: School of Environment, Resources and Development, AIT, Thailand. 
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CASE  

REARRANGEMENT OF PRODUCTION FLOW, DECREASE IN ELECTRICITY CONSUMPTION BY 40 
% AND CO2 NEUTRAL ENERGY PRODUCTION 

NEW VISION LINKING ENVIRONMENTAL PERFORMANCE TO BUSINESS IMPROVEMENTS 

Sri Jaya Prabha Exports is a garment manufacturer based in South India supplying to well known brands in 
Europe. Jaya Prabha’s Danish customer Sourcing House has a very high priority on ethical sourcing and the 
partners collaborate extensively on issues such as environment, labour standards and health & safety. In this 
process mutual understanding is achieved through open dialogue and both partners have a firm understand-
ing of each others challenges and opportunities within CSR. The CSR Manager of Sourcing House regularly 
visits their suppliers, including Jaya Prabha. 

The company had two production units next to each other and finishing sections were spread over several 
locations in the two units. Ironing was done at all finishing sections and each section had its own electrically 
heated boiler providing steam for ironing. This resulted in substantial CO2 emissions as the majority of India’s 
electricity production comes from burning of fossil fuels. Furthermore, the production layout with several 
finishing sections was inefficient with regard to workflow and electricity use, and electricity costs were un-
necessarily high.  

Sri Jaya Prabha and Sourcing House saw the challenge as a potential for improving on environmental per-
formance and business performance at the same time. Jaya Prabha decided to build a new finishing unit and 
centralise all finishing jobs at the unit. A new and more energy efficient boiler serving the whole unit were 
also purchased. Not only is the new boiler more efficient, it also runs on bio fuels making it 100 % CO2 neu-
tral.  

Today Sri Jaya Prabha Exports enjoys several positive outcomes from the investment. The centralised finish-
ing section is much more efficient and electricity consumption has decreased by 40 %, considerably reducing 
the company’s overall CO2 emissions. Return on investment is also high as it is not only an environmental 
improvement, but also adds significantly to the bottom line of the company. 

(The process and dialogue between the partners was established with support from the SUSBIZ India project. The project 

facilitated increased dialogue, training and workshops on business development and CSR – see toolbox) 

  
The new energy efficient boiler reducing is CO2 emissions as 

it runs on bio fuels 

The new centralised finishing section where ironing is done 

with steam from the new CO2 neutral boiler 
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Energy management Reduction of the direct and indirect effect of using energy can be managed by three 
different approaches: 

• Energy saving 

• Energy recovery and reuse 

• Substitution of energy source, e.g. to non fossil fuel 

The number of energy saving measures is numerous. Please refer to special litera-
ture, like International Energy Agency (http://www.iea.org) and International Sus-
tainable Energy Organisation for Renewable Energy and Energy Efficiency 
(http://www.uniseo.org). 

Some of the most typical energy saving measures are mentioned below: 

• Use natural ventilation (hot air moves upwards) rather than mechanical venti-
lation 

• Switch off equipment not in use for a period (standby energy consumption can 
easily be 20-30 % of daily energy consumption 

• Change low efficient pumps, compressed air systems  

• Use boilers and motors with adequate capacity (overcapacity is waste of en-
ergy) 

Some of the typical energy recovery and reuse techniques are listed below: 

• Recover steam condensation 

• Use heat exchangers to collect energy from hot waste stream when feasible 

• Insulate non insulated equipments and pipes 

CO2 emission Green House Gas emission can be calculated and reported by different methods. 
One method is described in "Guidance on how to measure and report your green-
house gas emissions", from the UK Department of Environment, Food and Rural 
Affairs, from September 2009 (http://www.defra.gov.uk). 

Also, the Climate Compass (http://www.climatecompass.dk/) offers inspiration to 
companies on how to calculate and reduce emission of green house gasses.  

The most widely accepted approach is; to identify and categorise emissions-
releasing activities into three groups. The three scopes are: 
 
Scope 1 (Direct emissions): Activities owned or controlled by your organisation 
that release emissions straight into the atmosphere. They are direct emissions. 
Examples of scope 1 emissions include emissions from chemical production in 
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owned or controlled process equipment or from combustion in owned or controlled 
boilers, furnaces and vehicles. 
 
Scope 2 (Energy indirect): Emissions being released into the atmosphere associ-
ated with your consumption of purchased electricity, heat, steam and cooling. 
These are indirect emissions that are a consequence of your organisation’s activi-
ties, but which occur at sources you do not own or control. 
 
Scope 3 (Other indirect): Emissions that are a consequence of your actions, which 
occur at sources which you do not own or control and which are not classed as 
scope 2 emissions. Examples of scope 3 emissions are business travel by means 
not owned or controlled by your organisation, waste disposal, or purchased mate-
rials and fuels. 
 
An overview of the three scopes and emissions are illustrated in the figure below 
(see also http://www.defra.gov.uk). 
 

 

Substitution of fossil fuel has become more and more common, as companies fo-
cus on reducing their carbon footprint. 

Biomass is a CO2 neutral energy source and applied in many countries. Biomass 
comes, especially from the agricultural sector, from rice husk, grain straw, ba-
gasse baggage etc. Wood chips are also commonly used in many countries. 

Inefficient boilers combined with use of biomass may in many cases result in 
emission of "black smoke". Stacks must be quipped with air filtration arrangement 
to compensate for the emission of "black smoke" (see figure 3.2). 

Use of wind mills and solar cells are relatively new renewable energy sources to 
produce electricity. In many developing countries sunshine is prevailing 8-9 
months of the year and investing in solar cells can be a productive source of en-
ergy.  
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4.3.4 RAW MATERIALS 

Many raw materials can be recycled at the company or at an external recycling 
company. Companies can set goals for how much they want to recycle internally 
and externally. 

Chemicals are normally the most important raw materials to consider, in prevent-
ing harmful exposure of humans and the environment. 

In many countries environmental legislation has a clause stating, that less harmful 
chemicals must be utilised if no or only a reasonable extra cost is associated with 
the substitution. 

Environmental improvers are recommended to formulate goals on how to either 
reduce the consumption of raw materials, eliminate hazardous chemicals and ma-
terials, substitute with less harmful materials or source certified more sustainable 
raw materials of the same kind. 

Reduction of use of raw materials could be formulated as e.g. 5 % more products 
out of the raw material input.  

Elimination or reduction of the use of restricted chemicals could be formulated as 
e.g. elimination of all banned azo-dyes or substitution of a specified number of 
chemicals with less harmful chemicals, within the next year. 

The approaches to reduce consumption of raw material are three-folded, like en-
ergy management: 

• Reduce consumption 

• Recover and recycle 

• Substitute raw materials 

A reduction of raw material consumption can be reached by changing the design of 
the product or the applied processes and technologies. 

Substitution of raw materials containing hazardous, banned or restricted chemi-
cals can often only be managed by a change of procured raw materials (please 
refer to the list of restricted chemicals given under environmental improvers). Es-
pecially in cases where impurities in the raw material are the problem, a substitu-
tion may be an easy solution. 
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CASE 

REDUCED CHEMICAL USE, ENVIRONMENTAL IMPROVEMENTS AND INCREASED MARKETING 
ADVANTAGES 

CHANGING FROM CONVENTIONAL TO ORGANIC COTTON PRODUCTION IN ANDHRA PRADESH, INDIA 

Haven been unable to find an organic cotton supplier, the Danish fashion brand Jackpot was in 2006 introduced to 
CHETNA, an Indian nationwide agency that raises focus on health and development. Together they initiated a 
project that encouraged local farmers in the Andhra Pradesh state, in South India, to change from conventional to 
organic cotton production over a three-year period. 

During this period, the farmers were taught how to best develop their lands, provide it with natural nutrients and 
other environmental improvements. They were made aware of the health dangers some chemicals entail and 
trained in how to secure the development of their crops using organic, local resources. Also, a fund was set up, 
from where the farmers could obtain a microloan in order to invest in seeds, tools, animals or other necessities. 

As a result of the training and their own innovative thinking, the villages set up a water filtering system, started 
support groups for other locals, planted a vegetable garden in connection with the local school, etc. Moreover, the 
donation of a warehouse resulted in the farmers being able to store their cotton safely during harvest and jointly 
sell the organic cotton in one large quantity, to one buyer. 

 

The cooperation has educated the farmers and given them a better understanding of the environment and how to 
improve their way of life through environmental sound farming. The change to organic farming has resulted in 
both a cleaner natural environment and a healthier working environment. Moreover, it has provided the farmers 
with a cutting marketing edge, which also extends further into the value chain’s links, e.g. textile mills and 
garment manufactures, as consumer demand for organic cotton products is increasing. 

In addition, Jackpot not only ended up with the organic product they were looking for, but contributed positively to 
the natural environment and health of the farmers, thus creating loyal suppliers and  sustainable development. 
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CASE 

ORGANIC COTTON AND THE BETTER COTTON INITIATIVE 

THE MARKET FOR GARMENTS AND TEXTILES MADE OF ORGANIC COTTON IS INCREASING. BUT WHAT ARE THE 
ENVIRONMENTAL ISSUES AND HOW CAN COMPANIES GET INVOLVED? 

Some of the major environmental impacts of cotton production are habitat conversion, soil erosion and 
degradation, agrochemical use, water use and contamination. However, while habitat conversion is a problem 
associated with cotton production, the most important production impacts are the use of agrochemicals 
(especially pesticides) and water. Just 2.4 percent of the world’s arable land is planted with cotton yet cotton 
accounts for 24 percent of the world’s insecticide market and 11 percent of the sale of global pesticides. 73 
percent of global cotton harvest comes from irrigated land. 

Two of the most important voluntary sustainability initiatives within the organic production are organic 
certification and the Better Cotton Initiative: 
 
ORGANIC PRODUCTION 
Many, but not all, of the main environmental problems from cotton production could be addressed by switching to 
organic production. However, organic standards do not set limits on the water that can be used to grow the crop, 
and this is the main problem with current cotton production.  
 
BETTER COTTON INITIATVE 
Since 2005, the Bette Cotton Initiative has been working with stakeholders from across the cotton supply chain 
and interested stakeholders to facilitate a solution for the mainstream cotton sector by transforming the cotton 
commodity to bring long-term benefits for the environment, farmers and other people dependent on cotton for 
their livelihood. The Better Cotton Initiative aims to reduce the amount of water and chemicals used to grow cotton 
so that ecosystem health is sustained by adequate flows. Achieving this would represent an important step 
towards making cotton production more sustainable.  
The Better Cotton Initiative’s Production Principles are: 
 
1. Better Cotton is produced by farmers who minimise the harmful impact of crop protection practices 
 
2. Better Cotton is produced by farmers who use water efficiently and care for the availability of water 
 
3. Better Cotton is produced by farmers who care for the health of the soil 
 
4. Better Cotton is produced by farmers who conserve natural habitats 
 
5. Better Cotton is produced by farmers who care for and preserve the quality of the fibre 
 
6. Better Cotton is produced by farmers who promote decent work 
 
 
You can read more about the Better Cotton Initiative and how your company can benefit at the BCI website: www.bettercotton.org. 

 

You can read more about organic standards at www.organiccotton.org, a community platform for sharing information on organic 

cotton 
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4.3.5 WASTEWATER 

Environmental improvers are in compliance with wastewater emission standards 
and apply the pollution prevention techniques. 

Wastewater emission standards are issues by national or regional authorities, for 
regulation of emissions. Different organisations are also publishing wastewater 
quality guidelines. 

Table 4.5 shows an example of water quality guidelines by from Business for So-
cial Responsibility (BSR). 

Table 4.5 Example of wastewater quality guidelines. 

Parameter Value 

Temperature <= 37 o C 

pH standard units 6,0-9,0 

Total Suspended Solid <= 30.00 mg/l 

BOD <= 30.00 mg/l 

COD <= 200.00 mg/l 

Chemicals (Antimony, Arsenic, Cad-
mium, Mercury) 

<= 0.01 mg/l 

Chemicals (Cobalt) <= 0.02 mg/l 

Chemicals (Chromium, Lead) <= 0.10 mg/l 

Chemicals (Cyanide, Nickel) <= 0.20 mg/l 

Chemicals (Copper) <= 0.25 mg/l 

Chemicals (Zinc) <= 1 mg/l 

Colour   150 ADMI units 

or 150 Co-Pt units 

Ref.: BSR WATER QUALITY GUIDELINES & TESTING STANDARDS, 2004 

A big importer of textile products (H&M) has analysed the wastewater quality of 
198 production units with wet processes and own wastewater treatment plants.  

More than 78 % of the suppliers reported compliance with BOD (as specified by 
BSR, 2004), 93 % with COD and 76 % with TSS (total suspended solids) indicating a 
high level of compliance with selected wastewater standards.  

Suppliers without compliance are requested to draft an improvement action plan. 
(Ref: H&M Sustainability report 2009, published 27.04.2010). 



GOOD ENVIRONMENTAL PRACTICES 

 

47 

Elimination and reduction of wastewater generated at the source is the most effi-
cient and cost effective technique in wastewater management.  

Reduction of the amount of wastewater is closely related to the consumption of 
water. If water consumption is reduced, then the wastewater amount is similarly 
reduced. 

Pollutant in the wastewater can often be seen as raw materials occurring at the 
wrong place. Wastewater from a textile dye-house contains mostly excess dye-
stuffs and chemicals. Dyestuffs and chemicals are valuable raw materials, which is 
why losses should be prevented.  

Wastewater from food processing industries contains a high amount of organic 
material originating from the raw materials processed. It is a challenge to reduce 
the losses of raw materials and avoid that organic material from raw material is 
discharged through the wastewater.  

Organic materials should never be discharged to the drain by use of the water 
hose. Instead organic waste should be collected as solid waste by scrabers or 
other equipments and be disposed by reusing the waste either as animal food or as 
biomass resource. 

4.3.6 WASTE MANAGEMENT 

Waste minimization at the source is the most important part of Cleaner Production. 
From the mapping of where waste is generated, it will be possible to identify proc-
esses, which need modifications or changes to reduce the amount of generated 
waste.  

The waste management pyramid illustrates how waste management is re-
commended to be approached starting at the basis of the pyramid. 

 

One of the most important elements of waste management is to segregate waste 
at the source (when waste is generated). Hereby it will become much easier to as-
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sess the possibilities to reuse or recycle the waste. Especially segregation of haz-
ardous and non hazardous waste is very important. 

Organic non contaminated materials, recovered as solid waste, can very often be 
recycled as animal food or as a biomass resource. To treat huge amounts of or-
ganic materials in the wastewater treatment plant is very expensive and inefficient. 

Non hazardous waste is easier to handle and reuse or recycle. In many countries 
non hazardous waste products are valuable resources for new production.  

Disposal of hazardous waste is more difficult to handle and in many countries also 
more expensive to dispose of. 
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CASE 

RESOURCE EFFICIENCY AND RECYCLING OF WASTE THROUGH AWARENESS RAISING AND 
TRAINING 

WHEN LEAN MANAGEMENT IMPROVES ENVIRONMENTAL PERFORMANCE AND SAVES COSTS. 

Ayush Kashliwal Design Pvt. Ltd. (AKDPL) is a manufacturer of furniture and lifestyle products, based in Ra-
jasthan in India. The company caters to the luxury segment of the market, primarily in US and Europe. Prod-
ucts are made from different raw materials such as wood, marble, metal and glass. 

AKDPL has a strong priority on ensuring high CSR standards and living up to the CSR priorities of its’ Danish 
buyer Mater Design. Yet, on the environmental front AKDPL previously had apparent scope for improve-
ments. For instance, waste was not reused or recycled and especially metal waste was discarded in large 
amounts. 

The change in AKDPLs environmental management procedures came when the Managing Director partici-
pated in a workshop on LEAN management which is a combined resource efficiency and process optimisa-
tion concept. Inspired by the LEAN management approach, AKDPL is now segregating waste at the point of 
generation. This results in increased reuse and less waste as segregated waste is easier to reuse. In addi-
tion, the company can now sell the metal-waste that is not reused at a higher price as segregated metal 
waste carries a higher value. 

Workers have also been trained in optimal use of raw material. This has significantly reduced the volume of 
wood being wasted. To ensure the positive effect is sustained over time, signs have been posted in the pro-
duction unit, explaining the cost of the different types of wood. Knowing the cost of raw material has raised 
workers’ awareness on using raw material efficiently. This has again contributed considerably to reducing 
total volume of waste. All together production is now conducted in a much cleaner and more efficient man-
ner, environmental resources are being saved, costs per product has decreased and profits are made from 
selling waste for reuse. 

(The process was supported by the company’s participation in the SUSBIZ India project. The project facilitated increased 

dialogue, training and workshops on business development and CSR – see toolbox) 

   

Awareness rising on efficient use of raw material. Each type 

of wood and its’ cost price is posted at the factory. As a re-

sult, waste of raw material is reduced and money as well as 

environmental resources are saved 

Bins used for segregating waste at the point of generation 
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4.3.7 AIR EMISSION  

Air emission is one of the first regulated environmental areas in many countries. 
Air emission standards are set and applied for some major air polluters.  

Two different approaches can be applied within air emission management: 

• Air emission prevention 

• Air emission control 

Prevention is the most cost efficient approach.  

Substitution of fuel with low or no sulphur content is much more efficient than try-
ing to control sulphur emission through air cleaning systems, like wet scrubbers. 

Efficient operating boilers are consuming less fuel and are at the same time emit-
ting lesser air pollutants. Fuel saving is a win for the business, as production costs 
are reduced. Less air pollution is a win for the environment. 

Several air emission control devices are available, depending on the types of air 
pollutant, like: 

• Filter arrangements, separator and cyclones for particulates 

• Electrostatic filters, bag filters and similar high efficient filters for particulates 

• Wet scrubbers, condensation, adsorption for recovery of organic solvents 

• Removal of organic solvents by adsorption by activated carbon 

• Removal of organic solvents by combustion (thermal and catalytic) 

• Biological air cleaning for removal of odour (NH3, H2S etc.) 

4.3.8 OTHER ENVIRONMENTAL FACTORS  

Other environmental factors to manage and improve could be elimination or reduc-
tion of explosion and fire risks, chemical spills, noise and odour emission reduc-
tions. Several means are available to reduce or eliminate these risks. 

Global Social Compliance Programme has much more detailed information on risk 
management and chemical management (see toolbox in the appendix). 

4.4 CO-OPERATION WITH CUSTOMERS 

Environmental improvers have typically had some years of collaboration with the 
customers on environmental issues. The initiative is often taken by customers, in 
order to maintain or improve their own environmental performance. 
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In some cases, environmental meetings and seminars are conducted to improve 
dialogue and communication between customer and supplier. In many cases the 
customer is the initiator of such meetings where numerous suppliers are invited to 
learn about the expectations of the customer. In other cases the supplier invites the 
customer, if the specific customer represents a significant sale for the business. 

The communication is typically a two-way dialogue. Customers explain their envi-
ronmental expectations, both present and future, to their suppliers (and sub-
suppliers). In order to demonstrate the environmental performance, the suppliers 
can prepare an environmental report, green accounts, fill-in questionnaires of the 
customer etc the like.    

Environmental improvers are in a good position to report and demonstrate envi-
ronmental progress and excellent environmental performance. Customers can 
easily follow and comment on the environmental progress and plans of their sup-
pliers. In some cases customers will prefer to have a closer cooperation with sub-
suppliers. 

 
EXAMPLE – WATER MANAGEMENT 

A large retailer (H&M) has during the last 2 years been working with their supply 
chain on water management with the aim to better understand the water footprint 
of different types of productions. Ref.: H&M, Sustainability report 2009, published 
27.04.2010. 

296 wet processing suppliers have reported water data and a water efficiency 
index developed. The results are shown in the table. 

Water factor l/kg product Percentage of suppliers 

< 100 71 % 

100-200 16 % 

> 200 13 % 

 

H&M has mapped the location of these units and compared with water scarcity 
maps as provided by World Business Council for Sustainable Development 
(WBCSD). The results showed that 84 were located in areas which are already or 
prognosticated as extreme water scarce and 8 are located in areas classified as 
scarce. 

H&M is planning to further analyse the shortlisted suppliers aiming at getting wa-
ter savings and higher water efficiency in water scarce areas. 
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4.5 COOPPERATION WITH SUPPLIERS 

In many cases, environmental improvers have a close co-operation on environ-
mental issues with key suppliers. The co-operation is necessary for environmental 
improvers to be able to obtain needed data, information and documentation from 
suppliers in order to meet own KPI's and, in some cases, their customer's require-
ment for environmental information. 

The contact between suppliers and sub-suppliers has potential for promoting envi-
ronmental awareness further up in the supply chain. Companies can through their 
requests inspire suppliers to address their environmental performance and 
thereby create awareness among sub-suppliers. 
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5 ENVIRONMENTAL ACHIEVERS 

Environmental achievers are environmental leaders within their sectors. This posi-
tion can only be possible through many years of focused environmental efforts. 

Environmental achievers have normally been in environmental compliance for 
some time. The environmental management system has similarly been in place 
and operational for awhile. Environmental achievers have integrated environ-
mental supply chain management into their EMS. 

Environmental achievers are applying continuous environmental improvements 
and can document an improved environmental performance, over several years, 
for all environmental parameters. An example of reduced water consumption is 
illustrated in figure 5.1. 

Figure 5.1 Development of water consumption during a 5 year period. 
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Table 5.1 give an overview of the recommendations to environmental achievers are 
given. 

Table 5.1 Recommendations to environmental achievers. 

Environmental 
achiever 

Recommendations 

System Environmental supply chain management is integrated 
into the EMS. The suppliers are environmental leaders 
within their sector and have implemented best interna-
tional standards and good environmental practices. 

Water Production with low water factor. Use of recycled water. 
Use of BAT and lowest water factor. 

Energy Production with low energy factor. Use of non-fossil fuel. 
Use of BAT and lowest energy factor. 

Raw materials Use of "approved" raw materials similar to eco-labelling 
schemes and materials with lowest possible documented 
environmental impact. Hazardous raw materials substi-
tuted. Use of BAT and sound raw materials. Reduce con-
sumption of raw materials 

Wastewater Elimination of emissions. Use of BAT and lowest waste-
water standards. 

Air emission Elimination of emissions. Use of BAT and lowest air emis-
sion standards. 

Solid and hazard-
ous waste 

Recycling of solid waste. Hazardous raw materials substi-
tuted. Use of BAT and best solid and hazardous waste 
handling methods. 

Others (soil con-
tamination, noise 
and odours) 

Elimination of emissions. Use of BAT and best handling 
methods. 

 

The Global Social Compliance Programme has given links to a large number of 
sources useful for environmental achievers under each environmental topic (see 
toolbox in the appendix). 

5.1 BUSINESS ADVANTAGES AND INCENTIVES 

Companies at the achiever level have manifested their position in the market from 
an environmental point of view. In some markets (or segments) the achiever may 
benefit from being a front runner. Whereas, in other markets the company may 
strive to maintain its position, while competition intensifies. Regardless of the mar-
ket position, at this level, the company has clear business advantages, including 
maintenance of existing relationships with customers as an approved supplier and 
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attractive to investors, as well as  new customers with high profile branding as 
sustainable businesses. 

As a supplier, it is important to bear in mind that in order to gain competitive ad-
vantage of greening the supply chain it requires a close co-operation between the 
supplier and the customer (and the supplier's sub-suppliers), i.e. strengthening and 
aligning the inter-organisational relations and resources of the key players in the 
supply chain’s purchase and supply functions. Such relations are difficult to imitate 
by competitors and thereby gives a competitive advantage. 

Companies at this level seek to protect their position as preferred suppliers and 
seek a high focus on operational excellence to remain competitive and satisfy 
stakeholders' expectations.  

Another characteristic of companies at this level is that several of the companies 
at the same level of the supply chain collaborate or share knowledge in order for 
everyone (multiple suppliers and the common customer) to benefit from being pro-
active. The 'networking' approach is commonly seen within sustainable supply 
chain management. 

5.2 GOOD ENVIRONMENTAL PRACTICES FOR ACHIEVERS 

Environmental achievers have integrated environmental supply chain management 
into their EMS.  

5.2.1 ENVIRONMENTAL MANAGEMENT SYSTEM 

A large number of international customers and suppliers are certified according to 
an environmental management system. The two most commonly used certifiable 
standards are the international ISO 14001 (http://www.iso.org) and the EU Eco-
Management and Audit Scheme (EMAS, http://ec.europa.eu/environment/emas). 
The latter is now open for companies outside the EU. Many more companies are 
following the procedures in an EMS without being certified. 
 
The EMAS Scheme guarantees a validation by a third party. Moreover, the envi-
ronmental performance is measured according to environmental performance in-
dicators. Organisations outside the EU, wanting to become EMAS registered, must 
submit to the necessary legal requirements. These requirements will familiarise 
companies outside the EU with the requirements that companies and organisations 
within the EU are subject to. Promoting EMAS in the supply chain means making 
sure that suppliers follow the same environmental standards as the company it-
self.   
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Major steps in an EMS are illustrated in figure 5.2. 

Figure 5.2 Illustration of major steps in an EMS. 
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5.2.2 WATER 

Water resources are scarce in many countries and clean water will in the future be 
a scarce natural resource. In the near future, water management is expected to be 
one of the top priority environmental issues. 

Environmental achievers apply are applying the lowest water factor in their spe-
cific sector. Some examples of lowest reported water factors in different sectors 
are given in table 5.2. 

Table 5.2 Examples of lowest water factors in different sectors. 

Industrial sector Lowest water factor Reference 

Breweries 3.5-10 hl per hl beer Reference document on Best 
available techniques (BAT) for 
Food, Drink and Milk Industries, 
2006 

Dairies, cheese 1.2-1.7 l per l processed milk  Reference document on BAT for 
the Nordic dairy industry, 2001 

Dairies, market milk + 
cultured products 

0.60-0.91 l per l processed milk Reference document on BAT for 
the Nordic dairy industry, 2001 

Textile cotton dyeing with 
reactive dyestuff 

 

 

Reference document on BAT for 
textile industry, 2003 

- Conventional jet (L.R. 
1:8-1:12) 

100-150 l/kg (incl. rinsing) 

 

- Airflow jet (1:2-1:3, poly-
ester to 1:4.5, Cellulose) 

20-80 l/kg  (incl. rinsing) 
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5.2.3 ENERGY  

Environmental achievers are apply producing with the lowest possible energy fac-
tors within their industrial sector and consume a certain amount of non fossil fuels.  

Some examples of lowest reported energy factors are listed in table 5.3. 

Table 5.3 Lowest reported energy factors in textile sector. 

Industrial sector Lowest energy factor Reference 

Textile cotton dyeing with reactive 
dyestuff 

 

 

Reference document on BAT 
for textile industry, 2002 

- Conventional jet (L.R. 1:8-1:12) Steam                  3.6-4.8 kg/kg 

Electricity    0.24-0.35 kWh/kg 

- Airflow jet (1:2-1:3, polyester -  
- 1:4.5, Cellulose) 

Steam                  1.8-2.4 kg/kg 

Electricity    0.36-0.42 kWh/kg 

Loose fibre dyeing Thermal                  4-14 MJ/kg 

Electricity        0.1-0.4 kWh/kg 

Yarn dyeing Thermal                13-16 MJ/kg 

Electrical         0.8-1.1 kWh/kg 

 

Textile companies using heat exchangers are reducing the energy consumption for 
desizing and washing before and after bleaching with app. 50 % (Reference docu-
mentation on BAT for textile industry, 2002). 

Techniques to recover the energy content in flue gasses are also available. Econo-
mizers, which can recover energy content in the flue gas, are among these tech-
niques. Ingoing air to boilers are pre-heated by exchange of energy content in the 
flue gas. Two different systems are available: concurrent and counter-current flow. 
In concurrent flow both in- and outgoing air are running in the same direction. In 
counter-current flow the airflow are in opposite direction getting a higher efficiency 
(heat exchange). The two principles are illustrated in figure 5.4. 

 

 

 

 



GOOD ENVIRONMENTAL PRACTICES 

 

59 

Figure 5.4 Con- and counter-current heat exchangers (economizers). 

 

Environmental achievers have substituted a part of their use of fossil fuels with 
renewable energy. Renewable energy has vast potential to replace or reduce the 
use of fossil fuels for thermal and process heat applications in energy intensive 
manufacturing. 

Biomass is a renewable energy source (biological material) from living, or recently 
living organism such as wood, waste (bagasse, rice husk etc), (hydrogen) gas, and 
alcohol fuels.  

Combustion of biomass is in principle CO2 neutral, because during a growth period 
CO2 has been absorbed taken up in the same amount as will be emitted during 
combustion. Fossil fuels are also biomass based, but have not recently been a part 
of the carbon cycle. Consequently, combustion of fossil fuel emits CO2. 

5.2.4 RAW MATERIALS 

Several industrial sectors are using recycled raw materials instead of virgin as a 
simple approach to use raw materials with less environmental impacts.  Recycled 
materials require less resource inputs (water, energy and chemicals) seen in a life 
cycle perspective compared to virgin raw materials. 

Table 5.4 gives some examples of industrial sectors that use recycled raw materi-
als. 



GOOD ENVIRONMENTAL PRACTICES 

 

60 

Table 5.4 Examples of recycled raw materials in different sectors. 

Industrial sector Examples 

Metal industries Metal scrap 

Plastic industries Recycled plastic 

Pulp and paper Recycled paper and cupboard. In some 
products 100 % recycled raw materials 
are used. Some countries are using 
biomass as raw material 

Textile sector Recycled cotton, polyester and nylon 
have less environmental impact than 
virgin cotton, polyester and nylon 

Glass sector Broken glass 

 

A growing number of international companies are promoting of the use of organi-
cally produced raw materials. These raw materials are normally produced without 
use of restricted chemicals. 

Many food processing companies are using organically produced raw materials. 
Another example is organic cotton, which is used to produce textile products. 

Companies that take part in the different eco-labelling schemes are environmental 
achievers. The raw materials and products must be produced following criteria 
developed for the specific products. Eco-labelling schemes have two purposes: to 
minimize environmental impact and to ensure the health of customers using the 
products and services. The criteria developed for the products and services are 
based on a life-cycle assessment during the whole life-cycle of the product or ser-
vice. 

5.2.5 WASTEWATER 

Environmental achievers, in compliance with legal requirements (wastewater 
emission standards, see chapter 4), are applying BAT and using wastewater sludge 
as a source for producing biogas and renewable energy. 

Companies at the environmental achiever level have a high level of wastewater 
management, like efficient treatment of wastewater and recycling of wastewater. 
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The principle in Reverse Osmosis used in the case above is illustrated in fig-
ure 5.3. The membrane allows only the liquid (the wastewater) to pass, 
while the salts are up-concentrated for later evaporation and recycling. 

Figure 5.3 Illustration of principle in Reverse Osmosis. 

 

 

 

 

 

 

Case - High ratio of recycled wastewater 

A high ratio of recycled wastewater is possible at dye and print 
houses using a combined technology: membrane filtration (reverse 
osmosis) and an evaporation system. The technology can recycle ap-
proximately 90% of the wastewater from dyeing/washing. Another 
benefit of this combined method is a recovery of salts, which can be 
reused for in the dye process.  The picture is showing a section of the 
membrane filtration (reverse osmosis) part. 

 

Zero wastewater dye and print house in South India. 

CASE 

 “ZERO DISCHARGE” DYE AND PRINTHOUSES – ABOUT 90 % RECYCLING OF WASTE WATER AND 
RECOVERY OF SALT – NO PROBLEMS MEETING STRINGENT ENVIRONMENTAL STANDARD – AND 
ECONOMICALLY FEASIBLE TOO. 

In recent years the authorities in South India – especially around the Tirupur area - have felt compelled to 
introduce requirements to treat the waste water to reuse it in the process itself and achieve “zero dis-
charge”. A major concern have been the amount of total dissolved salt in the dye-house effluent from cot-
ton dyeing mills which  has contaminated river water downstream - the Noyyal river flowing through Ti-
rupur - that is used by farmers to irrigate crops. 
Not all wet processing facilities have been able to meet the requirements and as a result have been 
forced by the authorities to shut down on more than one occasion. The most recent incident occurred in 
January 2011 when The Madras High Court ordered the closure of all dyeing and bleaching units. How-
ever the units which are capable operating according to the “zero discharge” requirements will be able to 
start running again after inspection by the authorities. 
Several “zero discharge” systems implemented by a part of the Tirupur wet processing industry are 
based on the same basic concept. At least a 2 string system separating the heavy pollution loaded dye-
bath (with most of the salt) in one stream and the considerably less polluted washing effluent in another 
stream (and the bulk of the volume of waste water). The treatment system is based on membrane filtra-
tion technology and evaporation of the remaining part resulting in up to about 90% recycling of waste 
water and recovery of salt to be reused for processing. A detailed description and assessment of the ba-
sic concept can be found in the peer review scientific article “Assessment of fieldscale zero liquid dis-
charge treatment systems for recovery of water and salt from textile effluents” in the Journal of Cleaner 
Production 16 (2008), p. 1081-1089.According to the article it is possible to achieve pay-back time of less 
than one year. 
There is an interesting Danish angle to the fieldscale use of membrane technology to recycle textile efflu-
ents today. During the Danish government sponsored Cleaner Production research programme from the 
beginning of the 90ties the vision of the zero waste water dyehouses were explored thoroughly trough 
laboratory and pilotscale experiments with several technologies – especially membrane technology. The 
latest scientific reporting of the Danish government sponsored pioneering membrane research work in 
the 90ties can be found in “Membrane filtration of textile dyehouse wastewater for technological water 
reuse” in Desalination. Volume 119, Issues 1-3, 20 September 1998, Pages 1-9. 

      

..  

Zero waste water dye- and print house in South India. Combined membrane-filtration and evaporation system. 

The picture is showing a section of the membrane filtration part. 
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5.2.6 WASTE MANAGEMENT 

The latest new trend in waste management is to avoid waste generation com-
pletely. A new design concept, based on a new way of thinking, develop products 
and services that can be reused as raw materials in new cycles, for other products. 

The Concept is called Cradle to Cradle Design or sometimes abbreviated to C2C or 
Cradle 2 Cradle. Cradle to Cradle is promoted by consultants, who can also provide 
C2C certification of products. 

Read more about Cradle to Cradle: 
http://en.wikipedia.org/wiki/Cradle_to_Cradle_Design 
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CASE 

FROM WASTE TO VALUE 

WHEN PARTNERSHIP BETWEEN BUYER AND SUPPLIER LEADS TO NEW BUSINESS OPPORTUNITIES. 

Shiven Impex is an India-based manufacturer of leather garments. Shivens Danish customer Auluna has a 
high priority on responsible supply chain management and has realised that the best way to ensure CSR 
improvements among their suppliers is through close collaboration, training and dialogue. Hence, Aulana 
and Shiven Impex have an on-going mutual and open dialogue on issues such as labour standards, envi-
ronment and occupational health & safety. 

A focus of the partners has been that a lot of waste leather pieces were discharged as they were too small 
to be used. At a workshop on CSR and productivity improvements the business partners came together and 
discussed the issue. Together, they came up with a new design of a leather bag where waste pieces could 
be utilized. Suddenly waste leather pieces were an important raw material and a new product was born.  

The company is now realising great value from the leather bag, as it is predominantly made from waste 
material. As a result, resources are saved and profits have increased. Demand for the product is also high. 
However, the company has now encountered a new problem on the input side. As the Managing Director 
puts is: “We are running out of waste”. 

 
(The product was an outcome of the companies’ participation in the CSR multi-stakeholder project SUSBIZ 
India. The project facilitated increased dialogue, training and workshops on business development and CSR 
– see toolbox) 

 

 

Waste leather pieces which were discarded before are new 
used as an important raw material 

The new design made from waste leather pieces 
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5.2.7 AIR EMISSION 

The best environmental performances in relation to air emissions are the ones 
with no or low carbon emission combined with effective air cleaning solutions.  

5.2.8 OTHER EBVIRONMENTAL FACTORS 

Environmental achievers are fully aware of all other environmental factors and 
have given priority to the most critical. 

5.3 PARTNERSHIP WITH CUSTOMERS 

Typically, companies at the achiever level have a long-term relationship with their 
customers, in order to optimising the environmental performance of the cus-
tomer's product/service mix. It is often seen that customers applying sustainable 
supply chain management has a positive effect on 'greening' the supply chain. The 
initiative for improving the environmental performance of the customers' prod-
uct(s) could be taken up by either party. In other words, the relationship between 
the supplier and the customer has developed from a conventional supplier-
customer relationship to a relationship, which is better characterised as a partner-
ship. A long-term relationship has its clear advantages, but also requires the sup-
plier to live up to the expectations/obligations of being a much more pro-active 
partner to the customer. 

Thus, it is important that the company understand the need for aligning the internal 
purchase, production, R&D, etc. functions with the pro-active environmental ap-
proach, in order to meet such expectations. Being a supplier at this level requires 
that the good environmental practices are transformed from an operational excel-
lence approach to a sustainable business model. 

Examples of such partnership include development of products that e.g. will reduce 
the content of solvents in paints, lacquers and glues paints, which will then have a 
positive impact on the emissions from the customers manufacturing operations.  

Another example could be to introduce information about the carbon footprint re-
lated to purchase or delivery practices of the customer (bundle the orders to allow 
for fewer transports instead of several small orders transported separately). 
Thereby the supplier takes on the obligation to inform the customer about options 
that will lead to further greening of the supply chain and improve the environ-
mental footprint of the customer' product (mix). For example, by optimising the 
logistics the customer will be able to reduce the carbon footprint of a given prod-
uct. 

5.4 PARTNERSHIP WITH SUB-SUPPLIERS 

Just as the customer is developing a partnership with the supplier, the supplier will 
often benefit from applying the same approach to the sub-suppliers as the cus-
tomer is to the supplier. 
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In order to obtain synergies from the sustainable supply chain management, the 
supplier may encourage the sub-suppliers to share knowledge (which shall of 
course not compromise the market position of the sub-supplier) in order to imple-
ment good environmental practice and developments that can benefit the supplier 
and their position with the customer. 

This will require that the supplier develop both their own supply chain manage-
ment capabilities and proactive environmental management, as well as invite sup-
pliers to a dialogue on how best to secure a sustainable co-operation between the 
parties. 

One aspect of this approach can be to transfer knowledge of good environmental 
practice to the sub-suppliers organisation or in other terms 'invest' in the devel-
opment of a long-term partnership with the sub-supplier to create a win-win situa-
tion. 
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APPENDIX I  

ENVIRONMENTAL FRAMEWORKS, CONCEPTS AND TOOLS 

Several environmental frameworks and concepts exist for companies to use when 
implementing environmental supply chain management and responsibility. Below 
is listed some of the key national and international environmental frameworks and 
concepts. 

UN’s GLOBAL COMPACT 

The UN Global Compact includes ten universally accepted principles in the areas of 
human and labour rights, environment and anti-corruption. According to the envi-
ronmental principles in Global Compact, companies should engage with suppliers 
to improve environmental impacts by applying the precautionary approach to envi-
ronmental challenges, promoting greater environmental responsibility and en-
couraging the development and diffusion of environmentally friendly technologies. 

Global Compact has developed several tools including A Practical Guide for Con-
tinuous Improvement to assist companies on how to implement the Global Com-
pact principles throughout the supply chains and integrate sustainability into pro-
curement strategies (http://www.unglobalcompact.org). 

GSCP FRAMEWORK FOR AN ENVIRONMENTAL MODULE 

To get inspiration on environmental requirements and implementation guidelines 
for suppliers take a look at the Environmental Module of the Global Social Compli-
ance Programme, GSCP (http://www.gscpnet.com). The GSCP seeks to form a 
common understanding of what good environmental practice looks like and has 
defined reference environmental requirements at employment site level and 
across geographies and sectors. 

ISO 26000 

ISO 26000 is an international guidance standard on social responsibility which cov-
ers the environment as one of six core subjects on social responsibility. ISO 26000 
gives guidance on prevention of pollution, sustainable resource use, climate 
change mitigation and adaptation and protection and restoration of the natural en-
vironment (http://www.iso.org). ISO 26000 may in future become a useful tool for 
companies to advance universal environmental principles in their supply chains 
integrated with other responsibility aspects such as labour rights.  

CLEANER PRODUCTION 

The UNEP (United Nation Environment Program) definition says: "Cleaner Produc-
tion is a continuous application of an integrated preventive environmental strategy 
to processes, products and services to increase overall efficiency and reduce risks 
to humans and the environment." Cleaner production can be applied to the proc-



GOOD ENVIRONMENTAL PRACTICES 

 

67 

esses used in any industry, to products themselves and to various services pro-
vided in the society (Ref: http://www.unep.fr/scp/cp/). 

CP is a win-win strategy. CP is based on improvement of industrial efficiency, prof-
itability and competitiveness and consequently a win for the business. CP is also 
based on maximal protection of natural resources, the environment, the workers 
and the society and consequently a win for the social and environmental aspects. 

For production processes, CP results from: 

• Conserving either raw materials, water and energy or a combination of them 

• Eliminating toxic and dangerous raw materials and 

• Reducing the quantity and toxicity of all emissions and wastes at source 
(where the waste is produced) during the production process 

For products, CP aims to reduce the environmental, health and safety impacts of 
products over their entire life cycle from extraction processes and raw material 
used through manufacturing processes and use and finally to disposal of products. 

For services, CP means taking environmental concerns into account when design-
ing and delivering services. The latest new philosophy is called Cradle to Cradle. 

CP refers to a way of thinking on how goods and services are produced with a 
minimum of resources and a minimum environmental impact.  

CP techniques are primarily based on source reduction and on-site recovery. See 
the figure below. Source reduction can be made by product changes and process 
changes. The most commonly used process change is good house keeping and 
process control. Others are input substitution and most costly technology changes 
and equipment modification. 

 

 

BEST AVAILABLE TECHNIQUES 

Companies following recommendations in the EU BAT documents will be using the 
best available techniques and will be working at the EU environmental compliance 
level. They will comply with recommended or set emission values for the given 
sector, with lowest possible impacts on the environment 
(http://eippcb.jrc.es/reference/). 
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BAT documents give information on a specific sector within the EU, techniques and 
processes used in this sector, current emission and consumption levels, tech-
niques to consider in the determination of the best available techniques, BAT and 
some emerging technologies. 

BAT is seen as the best available technique to ensure lowest possible emissions 
and impact on the environment under economically and technically viable condi-
tions. The BAT documents are also available for companies outside the EU and can 
be used for inspiration and benchmarking of activities globally. 

ENVIRONMENTAL MANAGEMENT SYSTEMS (EMS) 

A large number of international customers and suppliers are certified according to 
an environmental management system, EMS. Many more companies are following 
the procedures in an EMS without being certified. The two commonly used stan-
dards are the international ISO 14001(http://www.iso.org) and the EU Eco-
Management and Audit Scheme (EMAS), http://ec.europa.eu/environment/emas. 
The latter is now open for companies outside the EU. 

An EMAS Scheme guarantees a validation by a third party. Moreover, the environ-
mental performance is measured according to environmental performance indica-
tors. Organisations outside EU wanting to become EMAS registered shall make 
reference to the EU legal requirements. Through this requirement companies out-
side the EU will be familiar with and aware of the requirements to companies and 
organisations within the EU. Promoting EMAS in the supply chain means making 
sure that suppliers follow the same environmental standards as the company it-
self.     

ENVIRONMENTAL CONSIDERATION IN DESIGN OF PRODUCTS 

80 % of a product’s environmental impacts are determined in the design phase – 
according to general LCA studies. Decisions taken during development and design 
of new products determine the selection of materials, life-time of products, re-
source consumption during the use of the product, and the potentials for recycling 
the product. 

To get inspiration on how to consider environmental impacts in the design phase, 
see the List of Undesirable Substances and the guide on Environmental improve-
ment through product development developed by the Confederation of Danish In-
dustries and the Danish Environmental Protection Agency (http://www.mst.dk). 

Cradle to Cradle (C2C) is a relatively new design concept, where the focus is to de-
sign products which can enter into new product cycles and become input for future 
generations of products and raw materials. Ways to achieve this include avoiding 
undesirable substances, reducing input of non-renewable raw materials, develop-
ing products that can be reused, and by using renewable energy during production. 
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LIFE CYCLE ASSESSMENT (LCA) 

LCA is a generally accepted method for assessing environmental impact of differ-
ent processes throughout the entire lifecycle of a given product - all the way from 
raw material to production, consumption and waste. An LCA provides the basis for 
choosing the most attractive process from a number of alternative processes pro-
viding the same benefit (http://www.lca-center.dk). Companies can seek inspiration 
in the booklet An Introduction to Life-Cycle Thinking and Management 
(http://www.mst.dk). 

Two international standards, ISO 14040 and ISO 14044, are related to the frame-
work for life cycle assessment (http://www.iso.org). 

ECO-LABELS 

During the last years an increasing number of Danish companies have taken part 
in environmental labelling schemes to document their efforts to produce more en-
vironmentally friendly products and services. Ecolabelling is a useful tool to priori-

tise efforts in the supply chain. Today, a number of 
different ecolabels exist and the number of eco-
labelled products in Denmark has already ex-
ceeded 5,000. The most widely implemented in 
Denmark are the Flower (European EU Ecolabel) 
and the Nordic Ecolabel administrated by Ecolabel-
ling Denmark (http://www.ecolabel.dk). The pur-
pose of ecolabelling is to minimise impacts on the 

environment and our health from products and services. Criteria are developed for 
specific products and services. The setting of criteria is based on an assessment of 
impacts during the whole life-cycle. 

The EU Commission has issued 2-pages checklists for some flower- labelled prod-
ucts (http://ec.europa.eu/environment/ecolabel/). 

CSR AND BUSINESS DEVELOPMENT 

SUSBIZ (Partnerships for sustainable business development) is a concept devel-
oped by the Danish Federation of SME’s and the Danish Commerce and Companies 
Agency. The objective of the concept is to improve social and environmental per-
formance in value chains by involving several links in the chain as partners (e.g. 
buyer and supplier) as well as by linking CSR with improvements in business per-
formance. The concept has successfully been implemented in several companies 
in India and is now being implemented in Kenya as well. At the SUSBIZ India web-
site you can download various training material and get inspiration from practical 
case studies on how you can link CSR with improved business performance 
(http://www.susbizindia.org). 
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