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ABSTRACT

The aim of this research was to study the operation and environmental
aspects of car service center in order for evaluate the environmental performance
and introduce a set of Environmental Performance Indicators (EPIs). EPIs sclected
based Operational Performance Indicators (OPIs) and Management Performance
Indicators (MPIs). This study uses the ISO 14031 as a guideline for the model of
developing Environmental Performance Indicators (EPIs). Environmental Risk
Assessment was used to identify the significant environmental aspects, and the
environmental performance evaluation used environmental performance indicators
as the criteria. The study was base on the environmental management system
procedure and interviewed directly the management and representatives of
Environmental Management Representative of 9 car service centers of Toyota

Metropolitan Co., Ltd.

The results found that 17 operational performance indicators in response to 5
significant environment aspects and 10 management performance indicators in
response to 8 significant environment aspects were selected for a car service center.
Environmental Performance Evaluation for the car service centers found that 4 were
excellent, 3 were good, 1 was fine and 1 needed improvement. Management
Performance Evaluation of car service centers found that 5 had excellent

management and 4 had good management.

KEY WORDS: ENVIRONMENTAL PERFORMANCE INDICATOR
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CHAPTER I

INTRODUCTION

1.1 Background

The number of world population is increasing non-stop, while the natural
resources which are necessities for life have limit and subside. Eventhough some
natural resources can be re-cycled to compensate such as forest, water, the use of such
resources without reminding of their worth will cause of their enormous depletion and
effect to the next generation. Due to the natural resources problem of inadequacy and
degeneracy in accordance with rapid growth of industrial economic in the country, it
essentially because equilibrium ecosystems and the world environmental problem such

as climate change, Ozone depletion etc.

For Thai car service centers are important because nowadays number of cars
sold out more than 600,000 per year. Due to the economic today recover from bubble
burst in 2540. From that event cause the automobile business on recession. However
in 2546 Thailand, back to the gold period of automobile business, the numbers of cars
were sold equal to 533,176 units. The number of cars sold in 2546 almost equal to the
highest year in 2539 which equal to 588,935 units. Now after 6 months in year 2547
the number of cars sold were 300,000 units which growth equal to 21.3% and had an
expectation that at the end of year 2547 number of car order will more than 600,000

units.

From the increase of cars’ order mean that the automobile industry has and
heavily growth. This causes the investment on this business heavily increase in both
dealer and service center. Moreover, this business has an investment from foreign
aboard for example America, Europe, Japan, Korea, etc. Although there is 6-7 big car

service’s branches in Thailand, but they have similar service which is the service on
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the lower part of cars for example break, crush, choke and change oil. The only

different is the brand of the service center

Because of high competitive on automobile service, the service centers
improve many techniques to promote their business. They have an expansion the
business to all area in Thailand to make the customer convenient to access their
service. This cause the number of representatives, show rooms and service centers

heavily increase follow by the increasing of pollution.

The car service center support car maintenance service. If car service centers
develop with considering to environmental conservation which cause of degeneration.
Therefore this industrial has relationship with Environmental conservation and country
development. The progress of technological development provides enormous benefits
to society, but those effects to the world environment, cause of air pollution, water
pollution waste and ecosystems, because various industries have use chemical in
process if the preventive guidance to solve the pollution from industrial, there will
have been found pollution critical in environment which will effect to quality of life of
all mankind. The more progress of industry the countries have, the more pollution they

have so they need the principle to preserve the environment for population health.

Nowadays, the citizens essentially remind of how to take care if their health
due to lots of pollution so the tendency of competition is on quality of goods to
maintain the market share and enlarge the market share; there have taken system of
ISO 14000 to use for the usefulness of organization. For example, business in the
1970s was strongly driven by concerns about quality. In the 1980s, price and
innovation were major drivers along with quality. In the 1990s, these driving forces
are still in place: however companies’ environmental performance has emerged as a
major factor that can affect short- and long term business success. (Steelman L. B.,

Hall J., Naish P.C. and Mazzariello A., 2000)

The ISO 14000 is the Environmental Management Standards (EMS) which
International Organization for Standardization (ISO) promulgated in 1996 developed

from BS7750 of Britain. It is used for controlling and developing environment
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including prevention of health by planning and guide lining the operation on the
objectives for preventing and reducing the pollution. (Thai Industrial Standard

Institute, 1996)

There is an increasing demand for environmental performance evaluation (EPE)
of a company both internally and externally. EPE is defined by International
Organization for Standardization (ISO) as: a process to select environmental indicators
and to measure, analysis, assesses report and communicates on organization’s
environmental performance against certain criteria. (Ren X., 2000) The international
standard for environmental performance evaluation (EPE), ISO 14031 propose a
methodology to measure EP in terms of definitions, working structure (“plan-do-
check-act” system) and different type of quantitative indicators such as environmental
performance indicators (EPIs), management performance indicators (MPIs),
operational performance indicators (OPIs) (Bahr B.V., Hanessen O.J., Vold M., Pott
G., Stoltenberg-Hansson E., and Steen B.,2003)

The task of measuring and evaluating environmental performance of
technology and/or activities accomplished by a set of environmental performance
indicators (EPIs). EPIs can be use not only for EPE, but also help company in
selecting environmentally friendly techniques, benchmarking, environmental reporting
and establishing environmental management system(EMS). Government can also use
EPIs in EPE, technology assessment and dissemination, evaluation environmental
impacts from different sectors or regions through aggregation of sector-specific EPIs.
(Ren X., 2000) EPIs may be used on macro level by external stakeholders for
regulatory, control, influence and risk minimization purposes. They may also be used
on micro level inside the company for goal setting, control and surveillance of product
performance and performance of manufacturing and administrative process and

product performance. (Thoresen J., 1999)

Company-specific environmental indicator systems are important tool in
planning, steering and control of environmental strain, performance and costs. A

comparison of indicators between previous years, sites of other firms (benchmarking)



Kingkeaw Buttanu Introduction/ 4

on hand, allows for an evaluation of progress and potential savings within a firm’s

environment program. (Jasch C., 2000)

For example, in 2001 Pollution Control Department study about “Industrial
Environmental Performance Indicators” The APEC Industrial Science and Technology
Working Group (ISTWG) working on the project to development of Environmental
Performance Indicators for Thai Industry was conducted in four industrials sector
including, Pulp and Paper, Food Processing, Semiconductor and Electricity Generation.
The project was to recommend to the industry a set of environmental performance
indicators that define current practices and identify directions for further improvement

on energy and other environmental issues.

Nowadays, many car service centers are awareness of environmental pollution.
So the researcher is interested in studying Environmental Performance Indicators for
car service center and Evaluation of car service center. There will be identifying
directions for further improvement on energy and other environmental issues. The set
of indicators will aid industries to improve their ability to assess environmental

performance.

2. Objective

2.1 To study the operational control and significant environmental performance

aspect of car service center.

2.2 To introduce a set of environmental performance indicators to car service

center.
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3. Scope of the study

The aim of this project is to study the operation and environmental
performance aspect of car service center to identify environmental performance

indicators by case study is Toyota Metropolitan Co.,Ltd.

4. Conceptual Framework

This project using ISO 14031 as a guide, signification environmental aspect
will identify and evaluate. In this case will select the Operational Performance
Indicators (OPIs) and Management Performance Indicators(MPIs). A number of OPIs
and MPIs will select, consider as common to most of companies operating within the

sector, base on the industry level environmental aspect.

Car Service Center
Organization of the Car Service Center

Environmental Performance
Evaluation: EPE
Selecting Environmental

v Performance Indicators are
, - Operational Performance
- using resource :
: +— Indicators
- environmental aspects
- Management Performance
Indicators

\ 4

Environmental Performance Indicators
For Car Service Center

Figurel. Conceptual Framework
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5. Expectations

5.1 Know the operation and environmental performance aspect of car service

center.

5.2 Get a set of environmental performance indicators to car service center.

6. Definition of terms

Environmental Performance Indicator: There are indicators which are relevant to
operation of car service center. Use it to assess how activities of car service center
affect the direction of change in environmental performance and to measure the

magnitude of that change.

Environmental Aspect: Element of car service center’s activities or services that can

interact with the environment.

Operational Performance Indicators: Environmental performance indicators that
provide information about the environmental performance of car service center’s

operations.

Management Performance Indicators: Environmental performance indicators that
provide information about the management efforts to influence car service center’s

environmental performance.
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7. Period of Time

Table 1 Period of Time for research

M.Sc. (Env. Plan. for Com. and Rural Dev.) /

Research Steps. Feb | March | April | May | June
1.P tion st

reparation step P
2. Design step

3. Data Collection step

v

4. Data Analysis and

Conclusion step

v

5. Presentation step

7
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CHAPTERIII

LITERATURE REVIEW

Upon this study, the researcher had been reviewed the concept, theory and

literature which related to this study and classified the details of study as follows:

Environmental Management Standard ISO 14000
Introduction to ISO 14031

Key Performance Indicator: KIP

Environmental performance evaluation: EPE
Environmental Performance Indicators: EPI
Operational Performance Indicators: OPIs

Management Performance Indicators: MPIs

QT O gl W DR

Other Research Relate
2.1 Environmental Management Standard ISO 14000

The International Organization for Standardization was situated in Geneva,
Switzerland. Its original short form was IOS but it was later changed to ISO. Its
members were institutions of product standard from each country. Originally, ISO
emphasized the product standard which could be applied worldwide. At present, the
international standards were grouped such as the Standard for Quality Management
(ISO 9000), the Standard for Environmental Management System (ISO 14000) and
Occupational Health and Safety Management System (ISO 18000) and so on. The
United Nations had been interested in environmental issues since 1970. In 1992, the
global meeting about the environment was held in Brazil, generating the world
environmental protection project. Later, the establishment of the World Trade
Organization (WTO) in 1995 resulted in the worldwide economic growth until it

became the trade or economy beyond border.
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Moreover, it encouraged the competition in cost, quality, environment and safety. In
1996 the international standard for environmental management system was promulgated

(Somlak Santirotchanakul, 1999)

The international standard for environmental management system ISO 14000
use as a system with a clear structure of responsibilities, methods, process and sufficient
resources for an operation. The primary components of the ISO 14000 standard
involved stipulating environmental legislation, defining objectives and targets,
conducting environmental programs, auditing, controlling, evaluating the operations

and conducting corrective actions. (Suthep Theerasart, 1999)

The ISO 14000 standard was the international standard for environmental
management system developed by and international organization. It emphasized the
systematic environmental management, the effective development of manufacturing
process, the mitigation in environmental impacts, the continual conservation of natural
resources and energy. The ISO 14000 standard covered the activities of designing,
manufacturing, servicing, packing, waste treatment, recycling, products and delivering.

(Somlak Santirotchanakul, 1999)

The ISO 14000 standard was the standard for environmental management
system requiring that the organizations had system of maintaining, controlling and
improving the environmental quality. The concept of this standard also covered the
human hygiene protection by planning and defining directions for operations for the
purpose of preventing and mitigating the pollution. Moreover, the organizations had
been concerned with the environmental impacts caused by their activities, products and
services from gaining raw materials, designing, research and development,
manufacturing and delivering. The effective environment system also included utilizing
the resources efficiently and economically, avoiding the use of hazardous chemicals,

recycling more of waste and products. (Thawin Sirichokechaikul,1999)

Environmental Management Standard ISO 14000 has 2 Level:

1. Organization Level

2. Product and Service
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Environmental Management Standard
ISO 14000 (EMS)

Environmental Management System

Environmental Aspects in Product Standard

Environmental Auditing

Environmental Label

Environmental Performance Evaluation

Life Cycle Analysis

Figure2 Application of ISO 14000

(Thawin Sirichokechaikul, 1999)

"Environmental Management System ISO 14001

Environmental Management System ISO 14001 was developed from
fundamental Standard BS 7750 of England and EMAS of European Union which are
similar in fixed items, on August, 1996 15 countries of EU concord to use standard of
ISO 14001 to be in part of components fixed items: Environmental Management in
section, goods producer, service, or proceeding any activity which use Environmental

Management System effectively and efficiency, Main factors is Awareness of Top

Management, planning, setting policy, and bring system into practical use.

10
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series Description of
Lif 1 environmental
ife cycle assessment performance
Prioritizing
environmental
aspects
ISO 14001 Integration of
And environmental ISO 14062 Improvement
ISO 14004 aspects in of environmental
Environmental design and ! . performance
management — development Design for environment of products
systems
T
\\ Information
The ISO 14020 series goout |
vy Environmental labels g ronmenta
d declarati aspects
Act Plan L QDUELC HaRons ) of products
Communicating
Y A environmental e ~
Check «¢ Do performance ISO 14063 Communication
A Environmental o
ication environmental
. CONIII S ) performance
\_—
— The ISO 14030 series Descrigtign
Monitoring o il of environmental
environmental f performance
performance P Onna}nce of organizations
evaluation
ISO 19011 Information
Monitoring Environmental about
— system the performance
performance manageme.n.t systems of the
auditing environmental

Figure3 the ISO 14000 Model

(International Organization for Standardization, 2005)
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Table 2 the ISO family Standards, Guides and technical reports — including drafts

Designation Title

ISO 14001:1996 Environmental management systems — Specification with
guidance for use

ISO 14004:1996 Environmental management systems — General guidelines
on principles, systems and supporting techniques

ISO 14010:1996 Guidelines for environmental auditing — General principles

ISO 14011:1996 Guidelines for environmental auditing - Audit procedures
— Auditing of environmental management systems

ISO 14012:1996 Guidelines for environmental auditing — Qualification
criteria for environmental auditors

ISO 14015:2001 Environmental management — Environmental assessment
of sites and organizations (EASO)

ISO 14020:2000 2000 Environmental labels and declarations — General
principles
1ISO 14021:1999 Environmental labels and declarations — Self-declared

environmental claims (Type II environmental labeling)

ISO 14024:1999 Environmental labels and declarations — Type [
environmental labeling - Principles and procedures

ISO/TR 14025:2000 | Environmental labels and declarations — Type III
environmental declarations

ISO 14031:1999 Environmental management — Environmental
performance evaluation — Guidelines

ISO/TR 14032:1999 | Environmental management — Examples of environmental
performance evaluation (EPE)

ISO 14040:1997 Environmental management — Life cycle assessment —
Principles and framework

ISO 14041:1998 Environmental management — Life cycle assessment —
Goal and scope definition and inventory analysis

ISO 14042:2000 Environmental management — Life cycle assessment —
Life cycle impact assessment
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ISO 14043:2000 Environmental management — Life cycle assessment —
Life cycle interpretation

ISO/TR 14047 Environmental management — Life cycle assessment —
Examples of application of ISO 14042

ISO/TS 14048:2002 | Environmental management — Life cycle assessment —
Data documentation format

ISO/TR 14049:2000 | Environmental management — Life cycle assessment —
Examples of application of ISO 14041 to goal and scope
definition and inventory analysis

ISO 14050:2002 Environmental management — Vocabulary

ISO/TR 14061:1998 | Information to assist forestry organizations in the use of
the Environmental Management System standards ISO
14001 and ISO 14004

ISO/TR 14062:2002 | Environmental management — Integrating environmental
aspects into product design and development

ISO/WD 14063 To be Environmental management — Environmental
determined communications — Guidelines and examples

ISO/AWI 14064 Guidelines for measuring, reporting and verifying entity
and project-level greenhouse gas emissions

ISO 19011:2002 Guidelines for quality and/or environmental management
systems auditing (This standard replaces ISO 14010,
14011 and 14012)

ISO Guide 64:1997 | Guide for the inclusion of environmental aspects in
product standards

ISO/IEC Guide 66* | General requirements for bodies operating assessment
and certification/registration of environmental management
systems (EMS)

NOTES: AWI = Approved Work Item WD = Working Draft CD = Committee Draft
. DIS = Draft International Standard FDIS = Final Draft International Standard DTR =
Draft Technical Report TR = Technical Report

(International Organization for Standardization, 2005)
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2.2 Introduction to ISO 14031

ISO (The International Organization of Standardization) is a worldwide
federation of national standard bodies (ISO member bodies). Many organizations are
seeking way to understand, demonstrate and improve their environmental performance.
This can be achieved by effectively managing those elements of their activities,
products and services that can significantly impact the environment. (International

standard ISO 14031)

Environmental performance evaluation (EPE), the subject of ISO 14031, is an
international management process and tool designed to provide management with
reliable and verifiable information on an ongoing basis to determine whether an
organization’s environmental performance is meeting the criteria set by the

management of the organization. (International standard ISO 14031)

ISO 14031 1s a part of the ISO 14000 series. IOS 14000 deals with
environmental management system (EMS). The only component that is required at this
time for certification is ISO 14001. EPE should be apart of an EMS and is therefore
recommended to help an organization obtain an ISO 14001 certification. (Kuhre W. L.,

1997)

An organization with an environmental system in place should assess its
environmental performance against its environmental policy, objectives, targets and
other environmental performance criteria when an organization does not have an

environmental management system, EPE can assist the organization in:

- identifying its environmental aspects;
- determining which aspects it will treat as significant;
- setting criteria for its environmental performance; and

- assessing its environmental performance against these criteria.
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2.3 Key Performance Indicator: KIP

Key Performance Indicators, also known as KPI or Key Success Indicators

(KSI), help an organization define and measure progress toward organizational goals.

Key Performance Indicators are quantifiable measurements, agreed to
beforehand, that reflect the critical success factors of an organization. They will differ
depending on the organization. A business may have as one of its Key Performance
Indicators the percentage of its income that comes from return customers. A school may
focus its Key Performance Indicators on graduation rates of its students. A Customer
Service Department may have as one of its Key Performance Indicators, in line with
overall company KPIs, percentage of customer calls answered in the first minute. A
Key Performance Indicators for a social service organization might be number of clients

assisted during the year.

Whatever Key Performance Indicators are selected, they must reflect the
organization's goals, they must be key to its success, and they must be quantifiable
(measurable). Key Performance Indicators usually are long-term considerations. The
definition of what they are and how they are measured do not change often. The goals
for a particular Key Performance Indicator may change as the organizations goals

change, or as it get closer to achieving a goal. (John Reh F., 2005)

Good Key Performance Indicators and Bad Key Performance Indicators

Bad:

o Title of KPI: Increase Sales
e Defined: Change in Sales volume from month to month
e Measured: Total of Sales By Region for all region

e Target: Increase each month
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Good:

o Title of KPI: Employee Turnover

e Defined: The total of the number of employees who resign for whatever reason,
plus the number of employees terminated for performance reasons, and that total
divided by the number of employees at the beginning of the year. Employees
lost due to Reductions in Force (RIF) will not be included in this calculation.

e Measured: The HRIS contains records of each employee. The separation section
lists reason and date of separation for each employee. Monthly, or when
requested by the SVP, the HRIS group will query the database and provide
Department Heads with Turnover Reports. HRIS will post graphs of each report
on the Intranet.

e Target: Reduce Employee Turnover by 5% per year.

2.4 Environmental Performance Evaluation (EPE)

Environmental performance evaluation (EPE) is the ongoing, focused evaluation
of the environmental performance of an organization. It is a method of the measure the
results of the organization’s management of the environmental aspects of its activities,
products, or service. An organization may have many good intentions; however, if there
is no system in place for ongoing evaluation and measurement, many of the good

intentions will not be realized. ( Kuhre W. L., 1997)
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External Communication

i

Feedback ~ ————— Internal Communication ——~,  Feedback

4

EMS Improvement

4

Continuous or frequent
evaluation of waste
minimization performance
such as reuses, reduction,
recycling and repurchase of
recycled materials

Continuous or frequent

evaluation of impact
—> aspects/effects to air,

water, land, and wildlife

Assessment of
Organization Impact

Figure 4 is an overview of the entire EPE concept. Because EPE is so broad is scope,
this figure is very general. Performance of the organization in the center of the
illustration is being evaluated. Negative aspects to be evaluate are shown on the right;
positive aspects on the left. Although many things must be evaluated during an EPE, air,
water, and land are of paramount importance and are highlighted in this figure. Reuse,
reduction and recycling, also shown in the figure, are the major components of waste
minimization. A key part of the figure shows that both positive and negative aspects are
continuously or very frequently assessed. At the top of the figure, arrows show that

results are communicated internally and externally. (Kuhre W. L., 1997)

EPE is an internal management process that uses Indicators to provide
information comparing an organization’s part and present environmental performance
which its environmental performance criteria. EPE, as detailed in this International
Standard, follow a “Plan-Do-Check-Act” management model. (International standard

ISO 14031)
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PLAN
- Planning environmental performance evaluation

A 4

-Selecting indicators for environmental
performance evaluation

DO
- Using data and information
Collecting data
Data »

A 4
Analyzing and converting data

Information

A 4

Assessing information

Result

\ 4

\ /
Reporting and communicating

CHECK AND ACT
- Reviewing and improve environmental performance evaluation

Figure S Environmental performance evaluation

2.5 Environmental Performance Indicators
The standard describes two general categories of indicators for EPE:

- environmental performance indicators (EPIs); and

- environmental condition indicators (ECIs).

2.5.1 Management performance indicators (MPIs) are “a type of EPIs that
provides information about management effort to influence the environmental
performance of the organization’s operations. MPIs relate to the policy, people,

practices, procedures, decision and actions at all level of the organization”
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2.5.2 Operation performance indicators (OPIs) are “a type of EPIs that
provide information about environmental performance of the operations of the

organization, and OPIs relate to:

1. the design, operation and maintenance of the organization’s physical facilities
and equipment;

2. the materials, energy, products, services, wastes, and emissions related to the
organization’s physical facilities and equipment; and

3. the supply materials, energy and services to, and the delivery of products,

services and wastes from the organization’s physical facilities and equipment”

2.5.3 Environmental condition indicators (ECIs) provide information about
the condition of the environment which may be useful for the implementation of
environmental performance evaluation within an organization. (International standard

ISO 14031 and Jasch C., 2000)

2.6 Operational Performance Indicators (OPIs)

Operational performance indicators evaluate the actual environmental aspect of
firms. They are sub-divided in to mass and energy indicators as taken from the input —
output analysis, and infrastructure and traffic indicators. Operational performance
indicators should provide management with information on the environmental

performance of the organization’s operations. OPIs relate to:

- inputs: materials (e.g. processed, recycled, reused or raw materials; natural
resources), energy and services;

- the supply of inputs to the organization’s operations;

- the design, installation, operation (including emergency events and non-
routine operation), and maintenance of the physical facilities and equipment
of the organization;

- output: products (e.g. main products, by-products, recycled and reused

materials), services, wastes (e.g. solid, liquid, hazardous, non-hazardous,
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recyclable, reusable), and emissions (e.g. emissions to air, effluents to water
or land, noise, vibration, heat, radiation, light) resulting from the
organization’s operation;

- the delivery of outputs resulting from the organization’s operation.

OPIs are the basis of internal and external communication of environmental data,
such as for the EU-EMAS Regulation or for the education of the workforce. Extending
their application to cost analysis also allows for their use in environmental cost
management. The organization’s operations include physical facilities and equipment,
as the supply to and delivery from them. (International standard ISO 14031 and Jasch C.,
2000)

2.7 Management Performance Indicators (MPIs)

In the context of EPE, the management of the organization includes the policies,
people, planning activities, practices and procedures at all levels of the organization, as
well as the decisions and actions associated with the organization’s environmental
aspects. Efforts and decisions undertaken by the management of the organization may
affect the performance of the organization’s operation, and therefore may contribute to

the overall environmental performance of the organization.

Management performance indicators (MPIs) should provide information on the
organization’s capability and efforts in managing matters such as training, legal
requirements, resource allocation and efficient utilization, environmental cost
management, purchasing, product development, documentation, or corrective action
which have or can have as influence on the organization’s environmental performance.
MPIs should assist evaluation of management efforts, decisions and actions to improve

environmental performance.
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For example, MPIs can be used to track:

- implementation and effectiveness of various environmental management
programs;

- management actions which influence the environmental performance of the
organization’s operation, and possibly the condition of the environment;

- efforts of particular importance to the successful environmental management
to the organization;

- environmental management capabilities of the organization, including
flexibility to cope with changing conditions, accomplishment of specific
objective, effective co-ordination, or problem-solving capacity;

- compliance with legal and regulatory requirements, and conformance with
other requirements to which the organization subscribes;

- financial costs or benefits.

2.8 Other Research Related

“Experience of environmental performance evaluation in the cement industry.
Data quality of environmental performance indicators as a limiting factor for
Benchmarking and Rating” This paper evaluates the importance of the data quality of
operational performance indicators (OPIs in this case emission factors) as a limiting
factor for benchmarking and external rating between six cement plant in Sweden,
Norway and Finland for three types of emission, dust, NOx and SOy (Bahr B.V. at all,
2003)

Devise O. and Pierreval H. (2000) studied “Indicators for measuring
performance of morphology and material handling systems in flexible manufacturing
systems” They found the new indicators related to the performances of these systems,
such as the flexibility are also suggested. A classification of indicators is introduced (1)
the operational indicators which characterize the dynamic behavior of the studied FMS
such as the mean flow-time of jobs or the utilization rates of machines. (2) The strategic

indicators which measure the capacity of the system to evolve toward manufacturing
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new products such as the flexibility on which the emphasis is put. (3) The economic

indicators such as the purchasing cost, the functioning cost or the maintenance cost.

“Indicators of sustainable production” This project has developed a tool to
enable companies to evaluate the effectiveness of sustainability indicator system. The
tool includes a framework that consists of five levels for categorizing existing indicators
relative to the basic principles of sustainability. The purpose of the framework is not to
rank indicators as better or worse, but rather to provide a method to evaluate the ability
if a set of indicators to inform decision-making and measure progress toward more
sustainable systems of production. In its current state, the framework focuses in
environmental, health and safety aspects of production. Work is underway to expand it

to include social and economic aspects. (Veleva V. at all, 2001)

“Industrial Environmental Performance Indicators” The APEC Industrial
Science and Technology Working Group (ISTWG) working on the project to
development of  Environmental Performance Indicators for Thai Industry was
conducted in four industrials sector including, Pulp and Paper, Food Processing,
Semiconductor and Electricity Generation. The project was to recommend to the
industry a set of environmental performance indicators that define current practices and
identify directions for further improvement on energy and other environmental issues.

(Pollution Control Department, 2001)

Ren X. (2000) studies “Development of environmental performance indicator of
textile process and product” They developed type of EPIs, with best achievable values
being identified, by this study for cotton woven products and wet processing. An in-
depth discussion has been presented concerning problems in developing and applting

EPIs.

“Environmental performance evaluation- tool for industrial improvement” They
focus central aspects related to the construction and environmental performance
indicators (EPIs) to be use for environmental performance evaluation industrial
companies. They suggested indicator categories for product life cycle performance,

environmental performance of manufacturing operations and environmental condition
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and developed guides for the selection of essential environmental end- effect aspects

and sub-categories for the two former types of indicators. (Thoresen J., 1999)

Eagan P. D. and Joeres E. (1997) studies “Development of facility-based
environmental performance indicator related to sustainable development” The project
was an exploratory effort to adapt the existing Environmental Self-assessment Program
(ESAP), developed by the Global Environment Management Initiative (GEMI), to
measure progress towards sustainable development. The goal was to develop a tool that
was more facility focused and more practical and applied in its use. The tool is called
the Green Management Assessment Tool (GMAT) to differentiate it from the ESAP.
The GMAT tool is faster than its ESAP predecessor and was shown to have potential as

a research as well as a management tool.
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CHAPTER III

MATERIALS AND METHODS

This research is Survey research by collecting data in field survey from car
service centers. The data collection has been used questionnaire and study of
secondary data. This research is Identification of Environmental Performance
Indicators and Evaluation for Car Service Center. This should be a basic

environmental indicators use for environmental evaluation for Car Service Center.

Selecting Case Study
v

Preliminary Environmental Audit

v

Environmental Aspects Evaluation

v

Selecting Environmental Indicators

v

Checking Environmental indicators

v
Collecting Data

v

Analysis Data and Evaluation

v

Environmental Indicators and Environmental Performance Indicators
of Car Service Center

Figure 6 Method process
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3.1 Case Study

This research selecting 9 car service centers of Toyota Metropolitan Co.,Ltd.

The criterion for this selection is:

ensure to Environmental Performance Evaluation

- using the indicators from this research

- should have a department or Environmental Management
Representative

- If which had already been implemented of ISO 14001 will be first

selection.

3.2 Instruments
This Survey research collecting data by using questionnaire asking about

- management and operation system
- preliminary environmental performance

- environmental aspects of Management and operation system.

3.3 Preliminary Environmental Audit

The researcher will visit car service center to interview environmental
management representative or their representative about the management and

operation system by using questionnaire.
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3.4 Environmental Aspect Evaluation

The research and environmental management representative will identify
significant environmental aspects and evaluation, following a preliminary
environmental assessment of each participates by using the Environmental Risk
Assessment. In some case, where ISO 14001 had already been implemented, the
environmental aspects register will use as a guide when selecting relevant Operational

Performance Indicators (OPI).

3.5 Selecting Environmental Indicators

A number of environmental indicators are selecting base on the car service

centers level environmental aspects. The indicators should be:

- Easy to understand

- give a qualitative and quantitative data that can explain well the
organization of the service

- response to the policy if the government

- can represent of environmental indicators of the car service center

group

3.6 Proving Environmental Indicators

The environmental indicators will be prove and adjusted from the professionals

of the environmental and industrial.
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3.7 Data Collection

The researcher will send a letter from the faculty of Environment and Resource

studies, Mahidol University to the sample group for cooperation.

3.8 Data Analysis
Analysis data with descriptive as follow:

- all data is statistically analyze to present the car service centers
performance in forms of range, .mean, median and standard
deviations

- environmental performance evaluation of car service center by

using evaluation form and criteria.
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CHAPTER 1V

RESULT

This study aims to identify the environmental performance indicators and
evaluate the environmental performance for car service centers. There are 4 parts of

research results as follows:

1. General characteristic of car service center
Management system of car service center
Environmental aspects

Environmental Performance Indicators

@» P~ &N

Environmental Performance Evaluation for car service center

4.1 General characteristic of car service center

The sampling group of this research is 9 branches of Toyota Metropolitan

Co.,Ltd. (Table 3 branches and address of car service center)
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Table 3 Branches and Address of car service center of Toyota Metropolitan

Co.,Ltd

Branch

Address

1. Branch Ladprao (TM1)

1194/3 Phrahonyothin Rd., Lad yao, Chatuchak10900

2. Branch Sri Ayuthaya(TM2) | 539/2 Sri Ayuthaya Rd., Phaya Thai, Rachathevee10400
3. Branch Bangna(TM3) 3604 Sukhumvit Rd., Bangna, Bangnal0260
4. Branch Laksi(TM5) 202/35 Moo 4 Jangwattana Rd., Talad Bangkhen,

Laksil0210

5. Branch Rachaburana(TM6)

107/3 Moo 6 Suksawat Rd., Rachaburana,
Rachaburanal0140

6. Branch Rama IX(TM7/1)

1112,1114,1116 Rama IX Rd., Suan Luang, Suan
Luang10320

7. Branch Prachachuen(TMS)

859 Prachachuen Rd., Bangsue, Bangsue10800

8. Branch Wongwaen(TM9)

9/13 Moo 9 Outer ring Rd., Bangkae, Bangkae10160

9. Branch Wang Hin (TM11)

33/71-33/72 Mool3 Sukhapiban - Bangkapi Rd., Ladprao,
Ladprao10230

Donmuang
y "l
L]
Laksi
Ladprao
Prachachuen
o/ fo %]
| Wang Hin
puttamonthon
Y [
e Sri Ayuthaya
Wongwaen
4 e & | RamalX i
o Bangna
Rachaburana

Figure 7 Map of Toyota Metropolitan Co.,Ltd
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4.1.1 Services of care service center

The car service center separates into 5 areas of service as follows:

Repair area

Hi-tech area

Special instrument room

Car wash area after car fixed

Parking area for repair and pick up

Result/ 30

All car service centers have all five areas except Sri Ayudthya and Rama 9

branches, which have no Hi-tech area. The services such as oil changing, heavy repair,

light repair and car wash are serving in all branches.

service: body shop services for fixing car color and auto body.

Table 4 Service Area and number of car park

Branch Area (m’) Number of car park
1. Branch Ladprao 329.75 6
2. Branch Sri Ayuthaya 892.5 8
3. Branch Bangna 2,065 18
4. Branch Laksi 1,264 24
5. Branch Rachaburana 338 15
6. Branch Rama [X 272.16 5
7. Branch Prachachuen 3,339 9
8. Branch Wongwaen 692.75 19
9. Branch Wang Hin 1,600 8

Bangna branch offers extra
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4.1.2 The process of car repair

First step of car repair process get a car from a customer and check a car for
fixed plan and estimate the cost to inform the customer before start the process. If have
any problem to change in fixed plan. It will be tell the customer immediately for the
customer to have a decision to allow a new plan. Then the car will take to the parking
area for repairing. The mechanic will order the parts for the process. When it have
finished, the mechanic will check on car repair program for over price and time. If the
price or time changed the mechanic will inform to the foreman, ask for the client’s
permit. If the problem is not detected, the car will be check for external repair. If it has
to send to external, the Service Adviser (S/A) will take it. If no external repair the

mechanic will recheck the repair before inform the foreman and return to the customer.
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Get a car
v
Checking the car

<
<

v |

Plan for repair program Inform foreman
A

More repair
jobs

Ask to client’s permit

Take the car to the repair

v
Re-check

<
<

v |

Parts order

Inform foreman

v A

Repair

v Ask to client’s permit
A

Checking of repair
v

Estimate price and Over
time » Inform foreman

Not over
\ 4

Check for external

repair
Yes
Yes/no Inform to S/A
\ 4
No S/A sent it.
< |
A 4

Re-checking of repair
v

Inform foreman

Figure 8 the process of car repair
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4.2 Management system of car service center

All car service centers of Toyota Metropolitan Co.,Ltd are in Bangkok and
certified on environmental management of ISO 14000 in 2004 by Moody International
(Thailand) CO.,Ltd and certified quality assurance of ISO 9000 in 2002.

4.2.1 Document of ISO 14000: Environmental Management System

Manual on environmental management
Environmental aspects

Setting of objectives, targets and programs
Management and chemical storage
Documentation

Document control

Record control

Environmental communication

0O L ilam@ " P T NN

Monitoring and measurement on environment

—
-

. Internal audit

[S—
—_

. Corrective action and prevention

—_
[\

. Management review

p—
[98)

. Legal and other requirement

—
NN

. Maintenance of equipment and machine

—
W

. Control of Sub-contractor

—_
o)

. Resource control

—
3

. Solid waste management (general and hazard)

e
0

. Control and maintenance of waste water treatment system

—_
\O

. Emergency prepared and response

\®)
=)

. Environmental training

4.2.2 Implementation

1. Use of car lift
2. Use of jack
3. Steps of battery charged
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Use of air-blow gun

Use hydraulic cutting machine
Use of electronic weld

Use base drill

Use of stone-head-cut motor

Cleaning method of grease trap

. Oil changing

. Steps of wheel balancer

. Steps of tire alignment machine

. Mobile oil gear instrument

. Break changing instrument

. Cleaning chamber

. Tire replacement machine

. Cleaning filter machine

. Instrument for refilling LLC

. Air pump use

. Sink use

. Use of gear jack

. Use of grease tank

. Waste and non-used materials in car service center
. Control on the use of personal safety instrument
. Instruction of copier

. Air condition maintenance

. Inspection of fire extinguisher

. Inspection of heat detector

. Inspection of smoke detector

. Inspection of water tank and fire warning alarm
. Steps of waste transfer to waste station

. Inspection of waste water pipe

. Cleaning of water reservoir

. Cleaning waste water reservoir

. Inspection of water-tapping system

Result/ 34



Fac. of Grad. Stuides, Mahidol Univ. M.Sc. (Env. Plan. for Com. and Rural Dev.) / 35

4.3 Environmental Aspects

As the research, found the environmental aspects from the process of car repair
and other activities in each car service center. The environmental aspects used as a
guide to selecting environmental performance indicators for car service center to
improve future environmental performance and use it integrated with another
environmental program. (The criteria of selecting environmental aspects explain in the

appendix)

Table 5 Environmental Aspects of Ladprao Branch

Number Activities Environment aspects Situation Level of
evaluation
1. Emission to | 1. General Oil & suspension N VH
water repair area Contaminated waste from wash
2. Floor wash of | Wastewater from floor wash N H
repair area directly contaminates to
environment.
2. Solid Waste | 1. contractor’s waste Contaminated with Oil N VH
work & suspension
2. Car Wash Contaminated waste from car N VH

wash to environment due to no

waste separation

3. Noise 1. general repair | Noise from running autoengine N L
area
4. Emissionto | 1. general repair | Dust from car repair process N M
air area Exhaust gas from client’s car N M
5. Resource 1. Resource Use water in operating process N L
Management utilization Use electricity in operating N L
process
Use oil in operating process N VL
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Table 6 Environmental Aspects of Sri Ayuthaya Branch

Result/

36

Number Activities Environment Situation Level of
aspects evaluation
1. Emission to 1. General repair | Oil & suspension N M
water area Contaminated waste
from wash
2. Floor wash of | Wastewater from N M
repair area floor wash
2. Solid Waste 1. waste Pollution from N VH
management general waste
elimination
Pollution from N VH
recycle waste
elimination such as
wood, iron, plastic
ete.
3. Noise 1. general repair | Noise from running N L
area autoengine
4. Emission to air | 1. Client using Exhaust gas from N M
service client’s car
2. Thunder Dust from car repair N M
Service Area process
5. Resource 1. Resource Use water in N VL
Management utilization operating process
Use electricity in N L
operating process
Use oil in operating N VL

process
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Table 7 Environmental Aspects of Bangna Branch

number Activities Environment aspects Situation Level of
evaluation
1. Emission to 1. General repair | Oil & suspension N VH
water area Contaminated waste from
wash
2. Car wash Wastewater mixed with oil N H
and chemicals released to
gutter.
2. Solid Waste 1. Heavy repair Waste contaminated with N VH
area oil and chemicals
2. Parking area General garbage N H
for repair and
pick up
3. Noise 1. Express Noise from running auto N L
maintenance area | engine
4.Emission to air | 1. General repair | Exhaust gas from client’s N VH
area car
5.Resource 1. Resource Use water in operating N VL
Management utilization process
Use electricity in operating N L
process
Use oil in operating N VL

process
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Table 8 Environmental Aspects of Laksi Branch
number Activities Environment aspects Situation Level of
evaluation
1. Emission to 1. General repair | Oil & suspension N M
water area Contaminated waste from
wash
2. Car wash Wastewater mixed with N M
oil and chemicals released
to rain gutter.
2. Solid Waste 1. waste Hazardous waste released N VH
management to environment from
improper manage of
contractor
2. Client using General waste from client N H
service
3. Noise 1. general repair | Noise from running N L
area autoengine
4. Emission to air | 1. Heavy repair Dust from car repair N H
area process
2. general repair | Exhaust gas from client’s N M
area car
5. Resource 1. Resource Use water in operating N VL
Management utilization process
Use electricity in N L
operating process
Use oil in operating N VL
process
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Table 9 Environmental Aspects of Rachaburana Branch

number Activities Environment aspects Situation Level of
evaluation
1. Emissionto | 1. Car wash Wastewater mixed with oil and N M
water chemicals released to rain
gutter.
2. Maintenance | Wastewater from floor wash N M
of folk-lift directly contaminates to
environment.
2. Solid Waste | 1. Oil-spilled Hazard waste contaminate to N VH
waste environment from improper
management management
2. Car Wash Contaminated waste from car N VH

wash to environment due to no

waste separation

3. Noise 1. general repair | Noise from running autoengine N L
area
4. Emissionto | 1. parking area | Oil spill in parking area direct N M
air to air
Exhaust gas from the running N M

autoengine during parking

5. Resource 1. Resource Use water in operating process N VL
Management utilization Use electricity in operating N L
process

Use oil in operating process N VL
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Table 10 Environmental Aspects of Rama IX Branch

Result/ 40

number Activities Environment aspects Situation Level of
evaluation
1. Emission to 1. Floor wash of | Wastewater from floor N VH
water repair area wash directly
contaminates to
environment.
2. Solid Waste 1. Maintenance Oil and suspension from N VH
of folk-lift maintenance of forklift
and keeping the used
hydraulic oil gallon
2. Parking area General garbage N H
for repair and
pick up
3. Noise 1. General repair | Noise from running auto N L
area engine
4. Emission to air | 1. Battery Vapor from battery N VH
charging charging affecting to
employees and
environment
2. Special repair | Dust from car repair N H
area process
5. Resource 1. Resource Use water in operating N VL
Management utilization process
Use electricity in N L
operating process
Use oil in operating N VL
process
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number Activities Environment aspects Situation Level of
evaluation
1. Emission to 1. Restroom Wastewater from A H
water occupy restroom occupy
2. Floor wash of | Wastewater from floor N H
repair area wash directly
contaminates to
environment.
2. Solid Waste 1. general repair | Recycle waste from repair N VH
area e.g. plastic coversheet
2. contractor’s Waste from oil and N H
work solution used
3. Noise 1. Thunder Noise from running auto N L
Service Area engine
4. Emission to air | 1. Client using Exhaust gas from client’s N H
service car
2. Heavy repair Dust from car repair N H
area process
5. Resource 1. Resource Use water in operating N VL
Management utilization process
Use electricity in N L
operating process
Use oil in operating N VL

process
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Table 12 Environmental Aspects of Wongwaen Branch

Result/ 42

number Activities Environment aspects Situation Level of
evaluation
1. Emission 1. Car wash Wastewater mixed with oil and N H
to water chemicals released to rain gutter.
2. Floor wash of Wastewater from floor wash N VH
repair area directly contaminates to
environment.
2. Solid 1. Maintenance of Oil and suspension from N VH
Waste folk-lift maintenance of forklift and
keeping the used hydraulic oil
gallon
2. waste Hazard waste contaminate to N VH
management environment from  improper
management
3. Noise 1. General repair Noise from running autoengine N L
area
4. Emission 1. Parking area Contaminated waste with oil- N VH
to air absorbed shaving in parking area
direct to air
2. Thunder Service Exhaust gas from client’s car N H
Area
5. Resource 1. Resource Use water in operating process N VL
Management | utilization Use electricity in operating N L
process
Use oil in operating process N VL
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Table 13 Environmental Aspects of Wang Hin Branch

M.Sc. (Env. Plan. for Com. and Rural Dev.) / 43

number Activities Environment Situation Level of
aspects evaluation
1. Emission to 1. General repair | Oil & suspension N VH
water area Contaminated waste
from wash
2. Restroom Wastewater from A H
occupy restroom occupy
2. Solid Waste 1. Hi-tech area General waste from N VH
inspection
2. general repair | Recycle waste from N VH
area repair e.g. plastic
coversheet
3. Noise 1. general repair | Noise from running N L
area autoengine
4. Emission to air | 1. Client using Exhaust gas from N H
service client’s car
5. Resource 1. Resource Use water in N VL
Management utilization operating process
Use electricity in N L
operating process
Use oil in operating N VL

process
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4.4 Environmental Performance Indicators

This research identifies environmental performance indicators for car service
center. There are 2 environmental performance indicators such as Operational

Performance Indicators (OPIs) and Management Performance Indicators (MPIs)

4.4.1 Operational Performance Indicators (OPIs)

The 17 operational performance indicators in response to 4 significant

environment aspects were selected for car service center.

1. Resource utilization

1.1 Energy utilization

Electricity is the energy that is used to run engine for car repair. In the
lighten system, measuring character is kilowatt per hour per vehicle for comparison on
volume of electric used in different periods of each car service center or all. It can be

a clue of energy saving.

Electric used of car service center is the information of total electrical
utilization of both repair area and office. Volume of electrical utilization is 479.6-
1725.9 Kilowatt/hour/month with average 23,855.46 Kilowatt/hour/month depending
on the size of car service center. Indicator of energy utilization from the comparison

of total energy used and numbers of vehicle obtained services is 22.9 Kilowatt/hr/car.

1.2 Water utilization

Water source of car service center is water supply. Activities that use
much water are car wash and washing after services. Wastewater from car services
will go to grease trap. Then the treated water will drain to the drain pipe of municipal
Bangkok. Volume of water use is a significant indicator affecting to environmental
outcome of car service center. Measurement unit as cubic meter per vehicle is for

comparison on volume of water use in different period of each or that car service
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center even if the water use of any service is different but it would be a clue to save

some water.

The volume of water use in car service center is data of total water use of
repair area and office. Volume of water use is about 147.9-1,093.6 cubic meter/month
with the average as 441.32 cubic meter/month. Different volume of water use depends
on different car service center. Indicator of water use from comparison on total water

use to numbers of car in service is 0.43 cubic meter/ car.

Figure 10 the grease trap

2. Emission to water
2.1 pH, acidity and alkalinity

The pH is an important variable in water quality assessment as it
influences many biological and chemical processes within a water body and all
processes associated with water treatment. The pH is a measure of the acid balance of
a solution and is defined the negative of logarithm to the base 10 of the hydrogen ion

concentration. The pH level of car service center is 6.64-7.48
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2.2. Suspended Solids (SS)

Many organic and inorganic pollutants sorbs to solids so that the
pollutant concentrations on the solids are concentrated and the pollutants are
transported with the solids. High concentrations of SS may settle out onto a stream bed
covering aquatic organisms, eggs, or larva. This coating prevents sufficient oxygen

transfer and can kill aquatic organisms.

The concentration of SS ranges between 3.7-98.3 mg/l with an average of

21.57 mg/l and SS loading with an average 0.021 mg/l/ car.

2.3 Dissolved Solids (DS)

The TDS of potable waters ranges from 20 to 1000 mg/L. In general waters
with a TDS < 500 mg/L are most desirable for domestic use. This is because waters
with TDS > 500 mg/L may cause diarrhea or constipation in some people. Waters with

a high TDS are also frequently hard (i.e. have a high Ca and Mg concentration).

The concentration of DS ranges between 147-358 mg/l with an average of 215

mg/l and SS loading with an average 0.207 mg/l/ car.

2.4 Biochemical Oxygen demand (BOD)

BOD is the most commonly used parameter to define the strength of a
municipal or organic industrial wastewater. The BOD test is used to determine the

relative oxygen requirements of treated effluents and polluted wastes.

The concentration of BOD ranges between 2-76 mg/l with an average of 15.88
mg/l and BOD loading with an average 0.015 mg/l/ car.

2.5 Chemical oxygen demand (COD)

COD is widely used to characterize the organic strength of wastewaters
and pollution of natural water. The test measures the amount of oxygen required for

chemical oxidation of organic matter in the sample to carbondioxide and water.
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The concentration of COD ranges between 44-213 mg/l with an average of

78.11 mg/l and COD loading with an average 0.075 mg/l/ car.

2.6 Oil & grease

A variety of organic substances including hydrocarbons, fats, oils, waxes
and high-molecular-mass fatty acids are collectively referred to as oil and grease.
Their importance in municipal and industrial wastes is related to their difficulty in
handling and treatment. Because of low solubility, grease separates from water

adhering to the interior of pipes and tank walls.

The concentration of Oil & grease ranges between 0.9-5.1 mg/l with an average

of 1.73 mg/l and Oil & grease loading with an average 0.0016 mg/1/ car.

Figure 11 emissive oil used to the gutter

3. Noise

Noise level can be used to indicate the company’s concerns about their
employees and local community. Noise levels are measure in 3 locations: general

repair area, High-tech area and boundary.

For the car service center, noise levels at general repair area, High-tech area

and boundary have an average of 71.83 dBA, 60.99 dBA and 65.95 dBA, respectively.
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4. Waste products

The waste from all process of car service center will collected by a cleaner,

they will take it to the waste area for the metropolitan to take the waste to the landfill.

4.1 General waste

General waste products are mostly from office area with the
measurement unit as kilogram/vehicle for estimating its volume in operating process
as well as a clue to control and reduce future general waste products by the recycle.

The average general waste product is 0.11 kilogram/car.

Figure 12 General waste

4.2 Recycle waste

Recycle waste is from operating process with the measurement unit as
kilogram/vehicle for estimating volume of existing waste product, which will be a clue
to control and promote recycling process with the highest efficacy. The average

recycle waste is 0.046 kg/ car.
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PULEURTY

Figure 13 the kind of bins

4.3 Used oil

Used oil is from oil changing service and washing spare parts. If there is
appropriate management, it would generate tremendous effect to environment. Its
measurement unit is liter/vehicle to compare the volume of used oil to numbers of
vehicles in service and volume of water use in any period of each or any car service

center. The average used oil is 1.47 liter/car.

Figure 14 Oil used management area
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5.  Air borne pollution

To m easure total dust, CO and THC in air that would affect to environment
and people health can be the clue to reduce and control pollution according to the 3™

Gazette of the Ministry of Industry (1997), the Act of Industrial Manufactory in 1992.

From the survey, to measure air quality is done in 3 area as heavy repair area,
general repair are and Hi-tech area. The average total dust is 0.083, 0.3 and 0.32
mg/m’ respectively. Hydrocarbon is measured in only heavy repair are and general
repair area with the average as 6.17 and 3.93 mg/m’ respectively. Carbon monoxide
(CO) is measured only in general repair area and Hi-tech area with the average as 1.04

and 1.19 PPM respectively.

Figure 15 body paint room
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Table 14 Operational Performance Indicators of car service center

Environment Indicators Unit of Mean of Performance
aspects Measurement
1. Resource - Water use m°/car 0.425
management - Electricity use kWh/car 22.99
2. Emission to Quality of waste water
water pH - 7.17
. sS (mg/1) 21.57
mg/l/car 0.021
y (mg/1) 215
mg/l/car 0.207
(mg/1) 15.88
- BOD mg/l/car 0.015
(mg/1) 78.11
- COD mg/l/car 0.075
(mg/l) 1.73
- Oil & Grease mg/l/car 0.0016
3. Noise - General repair Area dBA 71.83
- Hi- tech Area dBA 60.99
- Boundary dBA 65.95
4. Solid Waste - general waste Kg./ car 0.11
- Recycle Kg./ car 0.046
- Used oil 1/ car 1.47

Table 15 Operational Performance Indicators of car service center (Emission to

water)
Environment Indicator Unit of Mean of Performance
aspects Measure | Hard repair General Hi-tech
ment Area repair Area Area
5. Emission to - Total Dust | mg/m’ 0.083 0.3 0.32
water - THC ppm 6.17 3.93 -
m - 1.04 1.19
. CO pp
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4.4.2 Management Performance Indicators (MPIs)

The 10 Management performance indicators in response to 8§ significant

environment aspects were selected for car service center.

1.  Environmental policy

Environmental policy is a force for implementation and improvement of
environmental management aiming to effectively maintain and improve environmental
management performance of the organization. Hence, organization employees should
know about organization environmental policy for constantly implementing and
improving environmental management with the criteria, as 80% of total employees
have to understand it. From the survey, 96.4% of total employees understood

organization environmental policy.

2. Environmental issue

The organization should provide the registration list of significant
environmental characteristics for considering the whole environmental aspect that can
be the fundamental of environmental management system. The revision, modification
and inspection on environmental problems should be done twice a year for updated

procedure. Most car service centers did it twice a year.

3. Environmental law

The organization should follow the environmental law and regulations.
Consequently, the revision on relevant environmental law and regulations should be
provided to keep them update for twice a year. Most car service centers did it twice a

year.
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4. Training

Organization has to set the training or necessary activity relating to
environment and environmental management system for effective working
performance and the least impact to environment. The environmental training should

be provided at least once a year.

Toyota Mahanakorn has the training center with the training plan for 4

environmental topics as

- Standard Environmental Management ISO 14001 Twice a year
- Environmental internal audit once a year
- Fire safety and evacuation training once a year
- Chemical collection in the center and showroom once a year

Most car service centers send in staff members to the training.

5. Communication

The organization should have internal communication to staff members and
other departments on environmental issue and environmental management for the
proper understanding on organization environmental management. Internal

communication on that issue should be at least 24 hours a year.

Most car service centers regularly have internal communication on the news as

well as the morning talk.

6. Accident incident

The state of accident or emergency incident refers to poor and misunderstood
environmental management of employees. Consequently, state of accident or

emergency incident should not be existed over once a year.
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7. Evaluation

Evaluation is essential for preventing inappropriate implementation. Hence,
the organization has to assure the environmental implementation plan is delivered.
From internal audit, it should not have over 5 incidents on environmental modification
and prevention a year. From external audit, it should not have over 1 incident on

environmental modification and prevention per year.

From the internal audit, there are 5 car service centers have less than 5
incidents on environmental modification and prevention and 4 centers have over 5
incidents. From the external audit that is done by random in 4 centers, there is one

incident on environmental modification and prevention.

8. Executive comment on environment

Executive comment refers to the intention to continuously improve
environment that would affect to proper, efficacy and efficiency of environmental
management system. Executive environmental meetings should be provided twice a
year and the executive comments on job assignment should be provided 10 times a
year. From the survey, there is no meeting minute of environmental meetings and no

record on executive comment of job assignment in all car service centers.
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Table 16 Management Performance Indicators (MPIs)

Number Indicator Unit
Environmental Policy
b - comprehensive environmental policy of officer 80% of all officer
Environmental Aspect
> - Review of environmental aspect list 2 time/ year
Legal and another requirement
3. - Review of legal and another requirement that 2 time/ year
relevant to environment
Training
- Environmental Training 1 time/ year
I - Emergency preparedness and respond 1 time/ year
- The number of officer that pass the training RS A
Communication
1 - internal communication about environmental 24 hour/ year
Accident
° - the number of accident that happened 1 time/ year
Audit
7. - the number of CAR in internal audit 5 CAR/ year
- the number of CAR in external audit 1 CAR/ year
Management Opinion on environment
8. - the number of Opinion in recommend on jobs 10 time/ year
- the number of environmental conference 2 time/ year
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4.5 Environmental Performance Evaluation of car service center

Environmental Performance Evaluation of 9 car service centers of Toyota

Metropolitan Co.,Ltd by used of Environmental Performance Indicators.

Score level of each indicator will be 4 grades are

- A (very good) =4 point
- B (good) = 3 point
- C (fine) =2 point
- D (need to improve) = 1 point

The significant levels follow with

- The pollution impact has strong violent level 5
- The pollution impact has middle violent level 4
- The pollution impact has low violent effect to plant and animal level 3
- The pollution impact has no violent but has legal control level 2

- No any violent attitude level 1

The estimate of this score bases on the value average of indicators and the
legal level. The calculation of the environmental performance level by
(significant value x score of indicator) Then the total of the score in each indicator

will compare with the criteria of the environmental performance.

Criteria for Environmental Performance Evaluation of car service center.

o 180up Environmental Performance is excellent (A)
o 160-180 Environmental Performance is good (B)
o 140-160 Environmental Performance is fine (©)

o Lower than 140 Environmental Performance need to improve (D)
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From the surrounding evaluation, there are 4 car service centers have very
good surrounding, which are Sri Ayuthaya branch, Laksi, branch, Prachachuen branch
and Wongwaen branch. Three care service centers as Ladprao branch, Bangna branch
and Wang Hin branch have good surrounding. One branch as Rama IX branch has fair

surrounding. Rachaburana branch needs modification on its surroundings.

Table 17 Criteria of the environmental performance evaluation

score
Environment 3 P
aspects Indicator Significant N o . c D (need to
& (fine) improved)
1. Resource
management
5 Watel I 1 A=02-029 | B=03-039 | C=04-049 | D=0.5-0.59
('m~/car)
Electricity use =4 _ Lhan LA
(kWhicar) 1 A=10-19 B=20-29 C=30-39 D= 40-60
2. Emission to B=7.5-7.9/ C=8.0-8.49/ D=28.5-9.0/
water pH ¢ = 4 6.5-6.9 6.0-6.49 5.0-5.5
SS (mg/l) 4 A=20-29 B=30-39 C=40-49 D= 50-60
DS (mg/l) 4 A= 100-199 B=200-299 C=300-399 D= 400-500
BOD (mg/l) 4 A=59 B=10-14 C=15-19 D= 20-25
COD (mg/l) 4 A=30-59 B=60-70 C=90-119 D= 120-150
ORENGrease 4 A=1-1.9 B=2-29 C=3-39 D=4-5
(mg/l)
3. Noise General repair )
Area (dB)
Hi- tech Area (dB) 2 A= 60-69 B=70-79 C=80-89 D=90-100
Boundary (dB) 2
4. Solid waste General waste
(kg./ car) 5 A <0.05 B=0.05-0.1 C=0.1-0.2 D>0.2
Recycle (kg / car) 3 A <0.03 B=0.03-0.05 | €=0.05-0.07 D>0.07
Used oil (I/ car) 1 A<2 B=2-3 C=34 D>4
5. Emission to Total Dust 4 _ — —
water (mg/m’) A=0-0.9 B=1-1.9 C=2-29 D>3
THC (ppm) 5 A=0-4 B=4.1-6 C=6.1-8 D>8.1
CO (ppm) 5 A=0-1.9 B=2-2.9 C=3-3.9 D>4
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Table 18 the score of the environmental performance evaluation in each car

service center

ar service center

Indicator T™1 | TM2 | TM3 | TMS | TM6 | TM7 | TMS8 | TM9 | TM11
1. Water use B 3 1 4 4 3 2 2 1
2. Electricity use 4 2 2 2 4 8 4 4 3
3.CO 10 20 20 20 20 20 20 20 20
4. Total dust 16 16 16 16 16 16 16 16 16
5. THC 18 15 15 15 15 10 15 15 15
6. pH 16 16 12 16 16 16 16 16 16
7.SS 16 16 16 16 4 8 16 16 16
8.DS 16 12 @ 16 8 12 16 16 16
9. BOD 16 16 12 16 4 12 16 16 16
10. COD 16 16 12 16 4 8 12 16 12
11. Oil & Grease 16 16 16 12 4 12 16 16 16
12. Noise 6 6 8 8 8 8 8 8 6
1.3 general waste 15 20 20 20 5 15 10 10 10
14. recycle waste 6 9 9 12 6 6 9 9 9
15. used oil 4 4 4 4 4 1 4 4 3

Total 175 187 175 193 122 155 180 184 175

Table 19 result of Environmental Performance Evaluation for car service center

car service center

level

—_—

. Branch Ladprao

B

. Branch Sri Ayuthaya

. Branch Bangna

. Branch Laksi

. Branch Rachaburana

. Branch Rama IX

. Branch Prachachuen

. Branch Wongwaen

O o | O] | K| W N

. Branch Wang Hin

W | > Q) O > W >
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4.5.2 Management Performance Evaluation of car service center

The indicator score have 2 types are pass (1 point) and not pass (2 point). The

total of the indicator score in each indicator will compares with the criteria level.

Criteria level for Management Performance Evaluation of car service center.

- Yup Environmental Performance is excellent (A)
- 7-8 Environmental Performance is good (B)
- 56 Environmental Performance is fine ©)
- Lowerthan5 Environmental Performance need to improve (D)

From the management evaluation, there are 5 car service centers have excellent
management, which are Ladprao branch, Laksi branch, Wang Hin branch,
Prachachuen branch and Rachaburana branch. Four care service centers havwe good
management are Sri Ayuthaya branch, Bangna branch, Rama IX branch and

Wongwaen branch.
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Table 20 Criteria of Management Performance Evaluation

score
Num. Indicator Unit Pass Not pass
1. Environmental Policy
- comprehensive environmental policy 80% of all 0 1
of officer officer
2. Environmental Aspect
- Review of environmental aspect list 2 time/ year 0 1
3. Legal and another requirement
- Review of legal and another 2 time/ year 0 1
requirement that relevant to
environment
4. Training
- Environmental Training 1 time/ year 0 1
0 1
- Emergency preparedness and respond
1 time/ year
- The number of officer that pass the 0 1
i 80% of all
trainees
5. Communication
- internal communication about 24 hour/ year 0 1
environmental
6. Accident
- the number of accident that happened 1 time/ year 0 1
7. Audit
- the number of CAR in internal audit 5 CAR/year 0 1
8. Management Opinion on
environment
- the number of Opinion in recommend | 10 time/ year 0 1
on jobs 0 1
) 2 time/ year
- the number of environmental
conference
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Table 21 the score of the management performance evaluation in each car service

center
Car service center

Indicators T™1 | TM2 | TM3 | TMS5 | TM6 | TM7 | TM8 | TM9 | TM11
1. comprehensive
environmental policy of
officer 1 1 1 1 1 1 1 1 1
2. Review of environmental
aspect list 1 1 1 1 1 1 1 1 1
3. Review of legal and
another requirement that
relevant to environment 1 1 1 1 1 1 1 1 1
4. Environmental Training 1 1 1 1 1 1 1 1 1
5. Emergency preparedness

and respond 1 1 1 1 1 1 1 1 1
6. The number of officer that
pass the training 1 1 1 1 1 1 1 1 1
7. internal communication
about environmental 1 1 1 1 1 1 1 1 1
8. the number of accident
that happened 1 1 1 1 1 1 1 1 1
9. the number of CAR in

internal audit 1 0 0 1 1 0 1 0 1
10. the number of Opinion in

recommend on jobs 0 0 0 0 0 0 0 0 0
11. the number of
environmental conference 0 0 0 0 0 0 0 0 0

Total 9 8 8 9 9 8 9 8 9




Kingkeaw Buttanu

Result/

62

Table 22 result of Environmental Performance Evaluation for car service center

car service center level
1. Branch Ladprao A
2. Branch Sri Ayuthaya B
3. Branch Bangna B
4. Branch Laksi A
5. Branch Rachaburana A
6. Branch Rama IX B
7. Branch Prachachuen A
8. Branch Wongwaen B
9. Branch Wang Hin A
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CHAPTER V

CONCLUSION AND RECOMMENDATION

5.1 Conclusion

5.1.1 Car service centers

This research study 9 car service centers of Toyota Metropolitan Co.,Ltd. All
car service centers of Toyota Metropolitan Co.,Ltd locate in Bangkok and had already

been implement of ISO 14001 in 2004 and ISO 1900 in 2002.

5.1.2 Environmental Aspects

In the study found the environmental aspect from the process of car repair and

other activities. The environmental aspects that found can be divides in to 5 problem:s:

1. Emission to water

2. Emission to air

3. Noise

4. Solid Waste

5. Resource management
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5.1.3 Environmental Indicator

This research identifies environmental performance indicators for car service
center. The environmental performance indicators are Operational Performance

Indicators (OPIs) and Management Performance Indicators (MPIs).

The 17 operational performance indicators in response to 5 significant

environment aspects were selected for car service center.
1. Resource management

- Water use (m 3/car)

- Electricity use (kWh/car)

2. Emission to water

pH

SS (mg/l/car or mg/1)
DS (mg/l/car or mg/l)
BOD (mg/l/car or mg/l)
COD (mg/l/car or mg/1)

Oil & Grease (mg/l/car or mg/1)

3. Noise

General repair Area (dBA)
Hi- tech Area (dBA)
Boundary (dBA)

4. Solid Waste

waste (Kg./ car)
Recycle (Kg./ car)
Used oil (1/ car)
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5. Emission to water

Total Dust (rng/m3 )
THC (ppm)
CO (ppm)

The 10 Management performance indicators in response to 8 significant

environment aspects were selected for car service center.
1. Environmental Policy
Comprehensive environmental policy of officer
2. Environmental Aspect
Review of environmental aspect list
3. Legal and another requirement
Review of legal and another requirement that relevant to environment

4. Training

Environmental Training
Emergency preparedness and respond

The number of officer that pass the training
5. Communication
Internal communication about environmental
6. Accident

The number of accident that happened
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7. Audit

- the number of CAR in internal audit

- the number of CAR in external audit

8. Management Opinion on environment

- the number of Opinion in recommend on jobs

- the number of environmental conference

5.1.4 Environmental Performance Evaluation of car service center

The result of Environmental Performance Evaluation for car service center
found that 4 car service centers have a excellent Environmental Performance are Laksi,
Sri Ayuthaya, Wongwaen and Prachachuen. 3 car service centers have good
Environmental Performance are Ladprao, Bangna and Wang Hin. Rama IX has a fine
Environmental Performance and Rachaburana need to improve Environmental

Performance.

The result of Management Performance Evaluation for car service center found
that 5 car service centers have a excellent Management Performance are Ladprao,
Laksi, Wang Hin, Rachaburana and Prachachuen. 4 car service centers have good

Management Performance are Sri Ayuthaya, Rama IX, Bangna andWongwaen

From this evaluation found that some car service centers have excellent
management but the environmental performance needs to improve such as
Rachaburana Branch. Arising from the environmental monitoring data of this car

service center was not up date as same as another car service centers.
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5.2 Discussion

This Study use the ISO 14031 as a guideline, the model of developing
Environmental Performance Indicators (EPIs) has been developed as same as the
project of Department of Pollution Control in 2001. They studied “Development of
Environmental Performance Indicator of Thai Industry” was conducted in four
industrial sectors; Pulp and Paper, Food Processing, Semiconductor and Electricity
Generation. EPIs selected from this study only based Operational Performance
Indicators (OPIs). But this research study in terms of car service centers. It provides a
tool for determining significant environmental aspects and improvement areas for the

car service center.

This research shows the environmental performance in 9 car service center.
Those are small groups. Therefore, it should be noted that performance data presented
in this study was gathered from car service centers as samples. They do not present
environmental performance level of the whole car service center. It should be
emphasized that this performance data is a preliminary result; it does not represent the
entire car service centers due to the limited sample size and the limited information
provided by the surveyed companies. Additionally some data collected was not

completed because in the data record step, the authority did not record data as regular.

However, EPIs selected from this study are car service centers based
Operational Performance Indicators (OPIs) and Management Performance Indicators
(MPIs). Where car service center has a unique significant environmental aspect that is
not include in the set of OPIs in this study, the selection of specific EPIs for use in the
company is recommended. MPIs should also be determined in order to help the

company measure the commitment and effectiveness of the management.

EPIs from this research are appropriate indicators for now but it may not
suitable for the future. Because the activity in car service center may change for a new
technology. So the significant aspects will be change follow the activity. EPIs should

be review and improve for up date and cover all the aspects in car service center.
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The EPIs developed by this study include two basic types, impact-oriented and
input-oriented. The former, such as water quality (BOD, COD, SS, DS, pH, oil&
grease), air quality (total dust, THC and CO) and noise are designed to facilitate the
impact evaluation and aggregation effort for environmental control, thus they are mort
for external use. In contrast, the latter (such as water, energy, waste and oil use) is
more for internal use and aimed to improve the efficiency. The efficiency can be also
reflected by the former since it is developed to link consumption data, readily
available at the company, with the corresponding pollutants in the effluent. As same as
Xin Ren who study the Development of environmental performance indicators for
textile process and product in 2000 found that to link the former, such as COD, BOD,
colour, metals and toxicity with the latter (such as water, energy and dye consumption,
fixation, WPU etc.). The efficiency can be develop and readily available at the

company, with the corresponding pollutants in the effluent.

In step of selecting environmental indicators the criteria for this should be:

- Easy to understand

- give a qualitative and quantitative data that can explain well the
organization of the service

- response to the policy if the government

- can represent of environmental indicators of the car service center

group

Same to the research of Cornforth I. (1999) is “Selecting indicators for
assessing sustainable land management. That has criteria for selecting environmental

indicators should follow:

- cheap and easy to measure;
- simple in concept;
- accessible to both specialists and land managers;

- able to support national policy decision.
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5.3 Recommendation

5.3.1 Recommendation from the research

1. The tangible benefits to all sized car service centers from this research are
great. Environmental Performance Indicators developed from this study are the tool
used to measure a company’s environmental performance so that performance level

can be assessed in terms of internal environmental and external benchmark guideline.

2. The EPIs program can be integrated with the company’s existing
Environmental Management System (ISO 14001) or Cleaner Technology. In doing so,
a car service center can quickly be alerted when inefficiency occurs and make decision

base on quality data and genuine information.

3. Car service center should develop environmental goals that more beyond
compliance by adopting EPIs into their operations. Performance data within an
industry should be identified, compiled and maintained. This enables companies to
compare their performance with another car service center for evaluation of

competitive advantage and improvement of environmental management.

5.3.2 Recommendation for study in the future

1. To study the environmental performance indicator for all car service centers
in Thailand. EPIs can use as standard to compare environmental level to each car

service center.

2. To study the identification for environmental performance indicator and
evaluation in other industrial sectors. For evaluate environmental performance of

company to improve their environmental performance.

3. To study EPIs in all industry to set up Environmental Performance

Benchmark Guideline.
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MINWAAINANIIATIVIAAUMNIMEzUTINAUMDVR IaE

Yoya tm1 tm2 tm3 tm5 tmé6 tm7 tm$ tm9 tm11
pH

7.31 7.24 6.64 7.17 73 7.48 6.98 7.14 7.29
(mg/1)
SS

6.4 ] 4l 9.9 17 98.3 41.9 3.7 4.5 4.8
(mg/1)
DS

169 221 257 162 358 249 194 147 178
(mg/1)
BOD

9 9 16 6 76 14 6 2 5
(mg/1)
COD

57 46 68 44 213 92 67 48 68
(mg/1)
Oil &
grease 1 1 1.2 2 SN 2.3 1 0.9 1.1
(mg/1)
VILN?

87.6 40.16 15.95 38.33 369 37.33 109.25 270.4 59.25
(nn.)
5lwAa

108.44 | 39.83 32 20 90 30.16 | 37.375 | 454 27.25
(nn.)
gl
1an 1836 | 1604.54 | 1475 | 1565.46 | 1583 | 1986.36 | 1468.18 | 1593.75 | 1406.56
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- Environmental management — Environmental performance
- evaluation — Guidelines

1 Scope

This International Standard gives guidance on the design and use of environmental performance evaluation with.n
an organization. It is applicable lo all organizations, regardless of type, size, location and complexity.

This international Standard does not establish environmental performance levels. it is not intended for use as &
specification standard for certification or registration purposes or for the establishment of any other environmenial
managament systern conformance requirements.

¢ Terms and definitions
For the purposes of this International Standard, the following terms and detinitions apply.

2.1

environment

surroundings in which an organization operates, including air, water, land, natural resources, ilora, fauna, humans,
and their interreiation

NOTE Surroundings in this context extend from within an organization is the global systent.
IS0 14001:1996]

22
environimental aspect
clement of an organization’s activities, products or services that can interact with the environment

NOTE A significant environmental aspest is an environmental aspect that has or ¢an have a signiicant environmental
Impact,

[15C 14001:1996]

23

environmental condition indicatar

ECI

sperific expressicn thal provides information about the local, regional, national or global condiion of the
environment

NOTE “Regional” may refer to a state, a province, ar & group of states within a country, or it may refer o a group of
countries or a continent, depending on the scale of the condition of the environment that the organization chooses to consider.

24

environmental impact

any change to the environment, whather adverse or benelcal, whelly or partially resulting from an crganization’s
activities, products or services

(IS0 14001:1996)
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2.5

environmental management system

EMS

the part of the overall management system that includes organizational structure, planning activities,
responsibilities, practices, procedures, processes and resources for developing, implementing, achieving, reviewing
and maintaining the environmentai policy

[15C 14001:1996]

2.6

environmental objective

overall environmental goal, arising from the environmental policy, that an erganization sets itsell o achieve, and
which is quantified where practicable

[ISO 14001:1996]

27
environmental performance
results of an organization’s management of its environmental aspects

NOTET  Environmental perdormance is defined differently in this international Stamdard than in SO 14001:1996 and
180 14004:1296.

NOTEZ  In the context of environmental management systems, results may be measured against the organization's
environmental policy, objectives and targets.

2.8

environmental performance criterion

environmental objective, 1arget, or other intended level of environmental performance set by the management of
the organization and used for the purpose of environmental performance evaluation

25 :
environmental performance evaluation }
ERE :
process to facilitate management decisions regarding an organization's environmental performance by selacting
indicators, collecting and analysing data, assessing information against environmental periormance zriteria,
reporting and communicating, and periodically reviewing and improving this process

210

environmental performance indicator

EPI

specific expression that provides information about an organization's environmental performance

2,101

management performance indicator

MP!

environmental performance indicator that provides information about the management efiorts to infiuence an
organization's environmental performance

210.2

operational performance indicator

(o] 2]

environmental performance indicator that provides information about the environmertal performance of an
organization’s operations

2511

environmental policy

stalement by the organization of its intentions and principles in relation 1o its overall environmental performance
which provides a framework for action and for the setfing of its environmental objectives and targets

[1SC 14001:1086]
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212 :
environmental target

detailed performance requirement, quantified where practicable, applicable to the organization or parts thereof, that
arises from the environmental objectives and thal needs to be cet and met in arder to achieve those objectives
130 14001:1998)

2.13

interested party

individual or group concerned with or affected by the environmental performance of an organization

{1SC 14001:1996]

2,14

organization

company, corporation, firm, enterprise, authority or institution, or part or combination thereof, whether incorporated
ar not, pubiic or private, that has its own functions and administration

NOTE For organizations with more than one operating unit, a single operating unit may be defined as an organization:

[150 140061:1998]

3 Environmental performance evaluation
3.1 General overview

3.1.1 EPE process model
Environmental performance evaluation {EPE) is an internal management process that uses indicators to provide
information comparing an organization’'s past and present envirgnmentad periormance with iis environmental
pertormance criteria. EPE, as detailed in this International Standard, iollows a “Plan-Do-Check-Act” managemen
model. The steps of this ongoing process are the following:
a) Plan

1) planning EPE;

2) selecling indicators for EPE {the process of salecting indicators may include both choosing from
existing indicators and developing new indicators).

b} Do

Using data and information which includes:

1 coliecting data relevant to the selected indicators;

2) analysing and converting data into information describing  the organization’s  envircamental
perdormance;

3) assessing information describing the organization’s envirenmenial perormance in comparison with the

organization's envircnmental performance criteria:
4) reporting and communicating information describing the arganization's environmental performance.
c) Check and Act

Reviewing and improving EPE.
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Figure 1 provides an outline of EPE, with references to the numbers and titles of relevant clauses in this i
Internationat Standard. Annex A provides supplemental guidance to support EPE. !

PLAN

3.2 Planning environmental performance evaluation i
el

3.2.2 Selecting indicalors for environmental
performance evaluation !

[3]e]

3.3 Using data and information

3.3.2 Collecting data I

Data 1—>

Y
3.3.3 Analysing and converting datz

Information l—-»

3.3.4 Assessing information I

Results
3.3.5 Reporiing and communicating
CHECK AND ACT |
3.4 Reviewing and improving environmental performance 4—|

evaluation

Figure 1 — Environmental performance evaluation
3.1.2 Indicators for EPE
This International Standard describes two general categories of indicators for EPE:
« environmental performance indicators (EPIs); and
» environmental condition indicators (ECIs).
There are two types of EPL:

— Management psriormance indicators (MPis) are a type of EP| that provide information about management
efforts fo influence the envirenmental performance of the organization's cperations.

— Operational performance indicatars {OPls) are a type of EP| that pravide mformahon about the environmental
performance of the organization's operations.
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ECIs provide information abeut the conditien of the envircnment. T
understand the actual impact or potential impact of its environms
implementation of EPE.

his information can help an organization to better
vial aspects, and thus assist in the planning and

The decisions and actions of an organization's management are closely related to the performance of its
operations. Figure 2 illustrates the interrelationships among an organization’s management and operations, and the
condition of the envirenmeni, noting the type of indicator ior EFE related to each of these elements.

THE ORGANIZATION (EPIs)

THE MANAGEMENT OF
THE ORGANIZATION (MP(s)

‘SOURCES

THE OPERATIONS i
OF THE
ORGANIZATION (OFls)

PHYSICAL

INPUTS TPUT.
v »  FACILITIES EEIEORSE
SUPPLY AND DELIVERY .
EQUIPMENT

Key

Information flows: P
Input and output flows related {o the organization's apérations: ————~
Decision flows: —

Figure 2 — Interrelationships of an organization’s management and operations
with the condition of the environment

3.1.3 Useof EPE

Management commitment to implement EPE is essential. EPE shouid be appropriate to the size, location, and type
of the organization and its needs and priorities. EPE should be cost-effective and part of the regular business
functions and activities of an organization. The information generated oy EPE can assist an organizalion to:

» detarmine any necessary actions to achieve its enviranmental performance criteria;

« identily significant environmental aspects;

Appendix/ 90
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+  identify opporunities for better managsment of its eavironmental asoecls (2.9. prevention of polluton);
= identify trends in its environmental performance;
« increase the organization’s efficiency and etfectiveness:

+ identity strategic opportunities.

Internal reporting and communication of infermation describing the organization’s environmental performance is
important to assist employses in fulfilling their responsibilties, thereby enabliing the organization to achisve its
environmental performance criteria. Management may also report or commuonicate such iniormaticn 1o other
interested parties.

An organization’s EPE shouid be reviewed periedically to identify opportunities for improvermnent.

3.2 Planning EPE (Plan)

3.2.1 General guidance

An organization should hase its planning of EPE {including the selection of indicators for EPE) on:

+ the significant environmenta! aspects that it can control and over which it can be expected to hava an influence;
»  jts environmental pedformance critenia;

» the views of interested parties.

NOTE Clause A.2 of this Intemational Standard provides guidance on idsntifying the views of interesied parties in the
context of EPE.

in planning EPE, the organization can also consider:

— the full range of its activities, preducts and services;

— it organizaticnal structure;

— its overall business strateqy;

— its environmental policy;

— information needed to meet its legal and other requirements;

—-  relevant international environmental agreements;

— environmental costs and benefils;

—  information needed for analysis of financial effects related {o environmental performance;
— the need for consistent information refated to its environmental performance from year to year;
— information about the local, regional, national or giobal condition of the environmant;

— cultural and social factors.

The financial, physical and human resources needed o conduct EPE should be identified and provided by
managerneant.
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Depending on its capabilities and resources, the initial scope of an organization's EPE may be limiteg 1o those
elements of its activities, products and services given highest priority by management. Over time, the initial scape
of EPE can be widened lo address elements of an organization’s activilies, products and services that have not
been previously addressed. '

Fa

The identification of an erganization's envirenmental aspects is an important inpui i planning EPE. T
information typically is deveioped in the context of an environmenial managemesnt system. Quidance on idontitying
significant environmental aspects in the context of environmental managament systems can be lound in 150 14001
and 180 14004 (see Bibliography). An arganization with an environmental management systerm in place shouid
assess its environmenta! parformance against its environmental palicy, objectives, targets and other environmenta,

performance criteria.

An organization without an environmental management system may use EPLE to assistin identitying environimenta
aspects which it will treat as significant and setting criteria for its environmental performance. To determing
significant environmental aspects, such an arganization should consider:

« the scale and nature of material and energy usage;

»  emissions;

»  risks;

» the condition of the environment;

»  the possibility of incidents;

» legal, regulatory and ether requirements to which the organization subscribes.

For most organizations, the review of environmental aspects will focus on the organization’s operations, as
described in Figure A1,

Practical Help Box No. 1
Examples of approaches fo identify environmental aspects and their relative significance in the context
of EFE, for organizations without environmental management systems

o dentity activities, products and services of the arganizaiion, the specific environmental aspects and the
relative significance associated with them, and the potential impacts related to significant environmentat
aspects.

«  Use information about the condition of the environment to identify activities, products and services of the
arganization that may have an impact on specific conditions.

« Analyse the organization's existing dala on material and energy inputs, discharges, wastes and emissions
and assess these data in terms of risk.

« igentify the views of interesied parties and use this information fo help establish the organization's
significant environmental aspects.

+ Identily activilies of the organization that are subject 1o environmental regulation or other requirements, for
which data may have been collected by the arganization.

»  Consider the design, development, manufacturing, distribution, servicing, use, re-use, recycling and
disposal of the organization's products, and their reiated environmental impacts.

« ldentify those activities of the arganization having the most significant environmental costs or benefits.

Whether it has an environmental managemant system or not, an erganization should plan EPE in conjunction with
the setting of its envircnmental performance criteria, so thal the selected indicators for EPE wili be appropriate for
describing the organization’s environmental performance against these crileria.

Examples of sources from which environmental performance criteria can be derived include:
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— current and past performance;

- legal requirements;

— recognized codes, standards and best practices:

— performance data and information developed by industry and other sector organizations;
— management reviews and audits;

--- the views of interested parties;

—  scientific research,
3.2.2 Selecting indicators for EPE

324871 General guidance

Indicators for EPE are selected by organizations as a means of presenting quantitative or qualitative data or
information in a more understandable and useful form. They help to convert relevant data into concise information
about management's efforts to influence the organization's environmental performancea, the environmental
performance of the organization's operations, or the condition of the environment, An organization should select a |
sufficient number of relevant and understandable indicators to assess its environmental performance. The number

of selected indicalors for EPE should reflect the nature and scale of the organization's operations. The choice of
indicators for EPE will determine what data shouid be used. To facilitate this efiort, organizations may wish to use

data already available and collected by the organization or by othars.

The information conveyed through indicators for EPE can be expressed as direct or relative measures or as
indexed information. Indicators for EPE may be aggregated or weighted as appropriate to the nature of the
mformation and its intended use. Aggregation and weighting should be done with care to ensure verifiability,
consistency, comparability and understandability. There should be a clear understanding of assumptions made in
the handling of data and its transformation into information and indicators for EPE.

Practical Help Box No. 2
Examples of characteristics of data for indicators for EPE
» Direct meastres or caicufations: basic data or information, such as tonnes of contaminant emitiad.

*  Relative measures or calculations: dala or information compared to or in relation to ancther parameter (e.q.
production level, time, location or background condition), such as tonnes of contaminant emitted per torne
of product manufactured, or tennes of contaminant emitted per unit of sales turnover.

*+ Indexed: describing data or information converted to uniis of to a form which refates the information 1o a
chosen standard or baseline, such as contaminant emissions in the current year expressed as a
percentage of those emissions in a baseline year,

= Aggregated. describing data or information of the same type, but from differen: sources, collected and
expressed as a combined value, such as total tonnes of a given contaminant emitted from production of a
product in a given year, determined by summing emissions from muitiple facitities producing that product.

«  Wemghted describing data or information modified by applying a factor related to its significance.

There are many considerations an organization may take inte accoun! whan selecting indicators for EPE, and
several approaches thal an organization may use lo select its CPls (OPls and MPls) and ECls. Some
considerations for selecting indicators for EPE are provided in A.3.1. A3.2 provides some examples of approaches
for the selection of indicators for EPE. '

Some environmental aspects may be complex, and it may bz beneficial to select a combination of EFls and £Cls to
provide a comprehansive assessmen of performance rélatad to such aspacts.
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indicators for EFE sheuld be selected so that management has sufficient information to understand the effect that
orogress toward achieving any one environmenial performance criterion has on other elements of environmental
performance.

Organizations may find it useful lo select saveral indicators for EPE derived from a comman set of data depending
an the intended audience for each indicater.

Practical Help Box No. 3

Example to iliustrate an orgartization selecting several indicators for EPE derived from a common set of
data, depending on the intended audiences
An organization discharging treated wastswater to a lake selects the fellowing indicators for EPE:

= total amount of specific contaminant discharged per year
{possible intended audience: the local community);

+ concentration of contaminant in wastewater
{possible intended audience: legal and regulatory authorities);

« amount of contaminant discharged per product produced
{possible intended audiences: managerment and consumers);

= change in amount of contaminant discharged per year relative 1o investments in cleaner technology or
process upgrade
(possible intended audiences: management and investors).

Regional, national and glebal indicatars related to environmental performance or sustainable development are
being developed by gevernment agencies, ncn-governmental organizations, and scientific and research
mstitutions. When selecting indicators for EPE and collecting data, organizations may wish 1o consider indicators
being developed by such entities and compatibility with information which is provided to them.

3.222  3electing MPIs

In the conlext of EPE, the management of the organization includes the policies, peopie, pianning activities,
practices and procedures at all levels of the organization, as well as the decisions and actions associated with the
organization’s environmental aspects. Effoits and decisions undertaken by the management of the organization
may affect the performance of the organization's operations, and thersfore may contribute to the overalt
environmental performance of the organizaticn (see Figure 2}.

Management performance indicators {(MPls) should provide information on the organization's capability and efforts
in managing matters such as training, legal requirements, rescurce allocation and efficient utilisation, envircnmental
cost management, purchasing, product development, documentation, or corrective action which have or can have

an influence on the organization's environmental performance. MPls should assist evaluation of management
efforts, decisions and actions to improve environmental performance.

For example, MPls can be used to track:

— implementation and effectiveness of various environmentzl management programmes;

-~ management actions which influence the environmental performance of the organization’s operations, and
possibly the conditicn of the environment;

— efforts of particular importance to the successful environmenial management af the crganization;

— environmental management capabiiities of the organization, including ilexibilty to cope with changing
cenditions, accomplishment of spaciiic objectives, eifective co-ordination, or problem-sclving capacity;

— compliance with legal and reguiatory requirements, and canformance with other requirements to which the
organization subscribes;
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— financial costs or benefits.
In addition, effective MPIs can help to:
« predict changes in performarnce;

= identity root causes where actual performance exceeds, or does not meet, relevant environmental performance
criteria;

e dentify opportunities for preventive action.

Examples of MPls are provided in A.4.2.2 of this International Standard.

3223 Selecting OPls

Operational performance indicators (OPIls) should provide management with information on the environmental
periormance of the organization’s operations. OPls relale to:

« inputs: materials (e.g. processed, recycled, reused or raw materials; natural resources), energy and services;

+ ihe supply of inputs to the organization’s operations;

£

= the design, installation, operation (including emergency events and non-routine operation), and maintenance of
the physical facilities and equipment of the organization;

¢ outputs: products (e.g. main products, by-products, recycled and reused materials), services, wastes (e.qg.
solid, liquid, hazardous, non-hazardous, recyclable, reusable), and emissions (e.g. emissions to air, effluents to
water or land, ncise, vibration, heat, radiation, light) resulting from the organization's operations;

= the delivery of outputs resulting from the organization's operations.

Figure 3 illustrates the organization's operations, and Figure A.1 provides additional detail. Where multiple activities

or physical facilities produce or provide a particular product or service, the organization should take them into

account when evaluating environmental performance.

Exampies of OPls are provided in A.4.3.2 of this International Standard.

OUTPUTS
INPUTS PHYSICAL + Products
= Materials FACILITIES AND e Services
¢ Fnemy EQUIPMENT * Wastes
* Services ; * Emissions
SUPPLY DELIVERY

Figure 3 —The organization’s operations {general overview)
3.224  Selecting ECls

Environmenta\ condition indicators (ECls) provide information about the local, regional, national or global condition
of the environment. The condition of the environment may change over time or with specific events. While ECls are

M.Sc. (Env. Plan. for Com. and Rural Dev.) / 95
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not measures of impact on the environmeni, changes in ECIs can provide useful information on relationships
between the condition of the environment and an arganization's activities, products and services.

Organizations are encouraged to consider ECls in their EPE, ECls provide an organization with an environmentat
context to support the:

« identification and management of its significant envircnmenta! aspcgts;

« assessment of the appropriateness of environmental periormance criteria;

e selection of EPls (MPls and OPls);

« establishment of a baseline against which to measure change;

s determination of environmental change over time in relation to an ongoing environmental programme;

« investigation of possible relationships between environmental condition and the organization's activities,
products and services;

e determination of needs for action.

Development and application of ECls is freguently the iunction of local, regional. national or internationa
government agencies, non-governmental organizations, and scientific and research institutions rather than the
function of an individual business organization. However, organizations that can ideniify a relationship between
their activities and the condition of some component of the environment may choose to develop their own ECls as
an aid in evaluating their environmental performance as appropriate to their capabilities, interests and needs.

An organization that has identified a specific condition in the environment that results directly from its own activities,
products and services may wish to select EPIs (MPis and OPls) that link management efforts and operaticnal
periormance to changes in environmental conditions.
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Exampias of ECls are provided in A.4.4.2 of this International Standard. }

Practical Help Box No. 4
Examples to illustrate an identified environmemal issue with selected iinked indicators for EPE
EXAMPLE t:

A service organization located in an area where air quality is known 1o be unsatisfactory uses air quality
information 1o selact appropriate indicators for EPE, consistent with its objective to reduce its miotor vehicle

emissions.
ECI:
. concentrations in the air of contaminants associated with motor vehicle emissions.
|
OPls: '
. reduction in motor vehicle emissions attributed io the use of aiternative fueis;
. qguantity of total fuels consumption;
. fuel efficiency by motor vehicle;

. frequency of vehicle maintenance;

- number of vehicles equipped with environmentat control technologies. }

MPEs:

. amount of money spent promoting public transportation and its use;

. number of hours of employee training in the benefits of the use of public transportation;

. effectiveness of efforts to reduce fus! consumption, improve vehicte maintenance and fuel efficiency, and
use alternative fuels.

EXAMPLE 2:

In a geographical region where environmental information indicates a diminishing water supply, an organization
may select indicators for EPE related to water conservation measures which it would not have chosen without
that information.

ECls:
. groundwater level;

. rate of replenishiment.

QPis:

. guantity ot water used per day;

. quantity of water used per unit of production.
MPI:

. amaount of money spent on research into methods for reduction of water consumption.
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3.3 Using data and information (Do)

3.2.1 General overview

Figure 4 illustrates the steps of using data and informatien to evaluate environmental pericrmance. These steps
further descried in 3.3.2 through 3.3.5 below.

3.3 USING DATA AND INFORMATION (DG}

INPUTS . OUTPUTS
[ Eg il
Sources i 332 ‘
of I Collecting data 1
data A N
DATA t o
, | R A ¥
Data analysis | o.C_%.B I
considerations | Analys!ng and | i
and technigues 1 converting data ! ]
;

INFORMATION

Environmentai F 1
performance | 334 |
criteria for I Assessing information E
comparisen i _

—
| o
| INTERNAL
3.25 m {emplayees and
Reporting and | contractors)
communicating i
| EXTERNAL
EEREE  (intorested
J parties}

Figure 4 — Subclause 3.3

3.3.2 Collecting data

An organization should coliact data regularly to provide input for calculating values for seiected indicators for EPE.
Data should be collected systematically from appropriate sources at frequencies consistent with EPE planning.

Data collection procedures should ensure data reliabiity; this depends on factors such as avallability, adeguacy,
scienific and statistical validity and verifiability. Data coilection should be supported by quality control and quality
assurance practices that ensure the data obtained are of the type and quality needed for EFE use. Dala coliection
procedures should include the appropriate identification, filing, siorage, retrieval, and disposition of data and
information.
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An erganization may use ils own data or data from cther scurces. For example, dala can be collected from: ;
= monitoring and measuring;
= interviews and observations; [
» regulatory reports;

» inventory and production records;
» financial and accounting records;

¢ purchasing records;

* environmenta! review, audit, or assessment repors;

= environmental training records;
= scientific reports and studies;

¢ government agencies, academic institutions and non-governmental organizations;

= suppliers and subcontractors;
= customers, consumers and interested parties;

= business associations.

3.3.3  Analysing and converting data

R —

The collected data should be analysed and converted into information describing the crganization's environmental
performance, expressed as indicators for EPE. To avoid bias i the results, all relevant and reliable data that have
been collected should be considered.

Data analysis may include consideration of the data quality, validity, adequacy and completeness necessary to
produce reliable information.

Information describing the organization's environmentat performance can be developed using caleulations, best
estimates, statistical methods and/or graphical techniques, or by indexing, aggregating or weighting.

334 Assessing information

The information derived from analysed data. expressed in terms of EPls and possibly ECls, should be compared
with the organization’s environmental performance criteria. This companson may indicate progress or deficiencies
in environmental performance. The resufts of this comparison may be useful in understanding why the
envircnmental performance criteria have, or have not, been met. The information describing the organization’s
envicorunental perdormance and the results of the comparison, should be repored to management, o support
appropriate management actions to improve or sustain the level of environmantal perormance.

3.35 Reporting and communicating
3351 General guidance
Ervironmental performance reporting and communicating provides uselful information describing an organization's

environmental performance. This information may be reported or communicated 1o interested parties within and
ouiside the organization, based on managament’s assessment of needs and its audisnces.
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its of reporting and coramunicating environmental perfermance can include:
» heiping the crganization's achievement of its environmental performance critena;

o ircreasing awareness and dialogue about the organization's environmental policies, environmental
performance criteria and relevant achievements;

«  demenstrating the organization's commitment and efforts to improving environmenta!l performance;

« providing the mechanism to respond to concerns and questions about the organization’s environmental
aspecis.

2352 !nternal reporting and communicating

Management should ensure thal appropriate and necessary information describing the organization's
anvironmerital performance is communicated throughout the organization on a timely basis. This may assist
employees, contractors, and others related to the organization {o fulfil their responsibilities, and the organization to
meet its environraental performance criteria. An organization may wish to censider this information in the review of
its environmental management system.

Examples of information deseribing the organization's environmental performance can include:
«  rends in the organization’s snvironmental performance {e.g. waste reduction};

« legislative and regulatory compliance;

«  the organization's conformance with other requirements to which it subscribes;

s costsavings or other financial resuits;

+  opportunities or recommendations to fmprove an organization's environmental perfermance.

31.35.3 External reporting and communicating

An organization may choose or may be required to issue environmental reports or statements providing information
deseribing its environmental performance fto external interested parties. EPE provides information that an
arganization may wish to include in its environmental reports or in other communications with external audiences.

A number of factors may influence an organization's decision to voluntarily report information describing its
ervironmental performance. These factors may include an organization's tnterest n improving its business position
and relations with interested parties, including the communities in which it operates.

This communication should be a reliable representation of the organization's environmental performancs.
Information describing the organization’s environmental performance should be substantive and presented in a
manner that recognizes the level of technical knowledge of the intended audience, When an arganization chooses
0 eonduct external communications, the reporting and cemmunicating methods selected should encourage
communication between the organization and interested parties.

Practical Heip Box No. 5

Examples of information an organization can chocse to inciude when reperting or communicating to
external interested parties:

. a stalernent of the organization’s commitmeant to EPE as past of snvironmental management;
. a description of its activities, products and services;,

» a statement of its significant environmental aspects and relaled indicators for ERE;

. informaticn on periormance ralative 1o its envirenmental perforrmance criteria;

. actions ansing from EPE;

. the contribution of environmental management and EPE to the overall success of the organization.
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3.4 Reviewing and improving EPE (Check and Act)

An organizatior’s EPE and its results should be reviewed pericdically to identify opportunities for improvement,
Such a review may confribute to management actions to improve the performance of the management and

operations of the arganization, and may result in improvements to the condition of the environment.
Steps to review EPE and its resuits can include & review of:

» the cost effectivaness and benefits achieved;

* progress 1o meet environmental performance criteria;

* appropriateness of environmental performance criteria;

* appropriateness of selecled indicators for EPE;

= data sources, data collection methods and data quality.
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Practical Heip Box No. 6 {Check)
Exampies of questions to assist in reviewing EPE

Is the organization’'s EPE:

. providing adequaie information to measure changes in the organization's environmental performance?
. providing appropriate and useful information to management?

. being implemented according to plan?

- utilizing appropriate data sources and frequencies of data coftection?

. effectively analysing and evalualing collected data?

. supporied by adeguate resources?

. relevant to the organization's environmental parformance criteria?

. providing information for repanting and communicating its EPE information?

. considering er soliciting Input from interested parties when appropriate?

- adding value o the organization?

. responding to change in the organization and #ts surroundings?

. addressing new envirohrmental issues?

. well-integrated with other accepied organizational measures of perlormance?

Practical Help Box No. 7 (Act)

Examples of actions to improve EPE

. Improve data quailty, reliabiity and availability.
. Improve analytical and evaluation capabilities.
. Develop or identily new or more usefu! indicators for EPE.

. Change the scope of EPE.
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