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Abstract

Project Code . RDG3/11/2544

Project Title : Competitiveness  for Thai Industry through Environmental

Management Benchmarking - Case Study: Palm Qil Industry

Investigators : Dr. Pongvipa Lohsemboon (pongvipa@tei.or.th), Ms. Peeraporn
Palapleevalya, Ms. Patcharin  Worathanakul, Mr.  Athiwatr
Jirajariyavech and Mr. Rattana Liangsakui of the Thailang

Envircnment Insititute

Projecc Juration : 1 July 2001 = 31 July 2002

The purpose of the project is to introduce the Benchmarking concept to the Palm
Oil industry as a tool to improve environmental management in 3 areas. They are
wastewater, energy and solid waste management. Using the general benchmarking
methodology as a guideline, four steps including planning, data collection, data anaiysis
and implementation were conducted in 10 factories through serial workshops,
environmental audits, questionnaire surveys, the selection of best practices and site
vIsits.

The results cof the study show that Benchmarking is one of many important
strategies to be used in environmental management for leapfrog competition because it
is a process of identifying and learning from the best practices performed by other
prganizations and imitating them. By implementing these good practices, factories enjoy
certain advantages, i.e. reduction of water use and wastewaler, adding value of
products due tcwreduced oil loss, increased productivity by reducing emergency shut
down, improving control systems and saving costs through efficient energy use.
Through practicing Benchmarking. factories learn to value and share information among
each other. A model of Environmental Management Benchmarking for Thai industry and

a handbook for public use were also developed.

Keyword: Benchmarking, Environmental Managementi, Patm Qil Industry
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Executive Summary

The Project entitled “Competitiveness for Thai Industry through Environmental
Management Benchmarking: Case Study Palm Oil Industry” was undertaken by the
Thailand Environment Institute and supported by Thailand Research Fund. lis
purpose was to apply the benchimarking methed m order to resolve environmental
problems in 10 standard production process palm oil factories. Obstacles to perform
and benefits gaining from benchmarking were determined through this project to
develop a model for a benchmarking process that would be suitable to Thai industry.
This model will also be used as a guide for promoting benchmarking to the public and
for continuous environmental development by industry. Good and Best practices
concerning environmental management of palm oil industries were also collected.

Methodology of the Study

The study applied the Benchmarking process detailed in The Environmental
Management Benchmarking Guide issued by the Office of Environmental
Management, U.S. Department of Energy (DOE) and Benchmarking: The Primer,
Benchmarking for Continuous Environmental Improvement by the Global
Environmental Management Initiative (GEMI). The Benchmarking process is
composed of 4 principal steps. These are planning, data collection, analyzing data
and implementation. The 10 palm oil factories used competitive benchmarking and
functional benchmarking to compare their processes and activities within their
industry and with other industries, respectively.

Ten standard production process palm oil factories from 4 provinces - Chumporn,
Suratthani, Krabi and Trang were recruited. Each factory nominated 2 to 3 staff to
join the project working group. Secondary data regarding production, resource
management, environmental problems, competitive potential and good practices, were
gathered from government and private organizations. Factory Audits were performed
according to the Cleaner Technology audit technique. After that, five senal training
workshops were organized so that the factory representatives could leam more about
benchmarking and apply these knowledge through internal environmental

management.

Resulis

The results of the benchmarking implementation in the factories are shown in Table 1.
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Table 1: Benchmarking Steps and the results

Benchmarking Process sl oo

S U Resultssgal o

Planning e

). Clarify the Objective

Through life cycle consideration, it 1s found that
most environmental aspects occur during the
production phase. They include wastewater and solid
waste generation and energy use. All factories
produce large volume of wastewater with high BOD
and bad odor. The wastewater treatment system 1s not
effective and need large areas. In addition,
wastewater from the system is not allowed to release
to the public because of its unqualified quality and
unsatisfactory color.

Energy management of the factories is inefficient.
The demand for electricity use in factories is greater
than the supply. This is due to lack of machine
operation in sequences causing high demand on
electricity when starting up. Because of this, the
factory has to buy electricity, thus increasing the
production cost.

The solid waste aspect relates to storage and
management of waste. There is a large amount of
waste produced from the palm oil production process
that is useful but in excess. This causes dust and
untidiness. When it is rained, bad odors and
wastewater resulted from the excess waste occur.

Therefore, this study focused on environmental
management practices under the categories of
wastewater, energy and solid waste management.

2. Choose the Team and
Sclect the Benchmarking
Partner

The working group included 23 representatives from
L0 factories.

3, Select the Process and
Define the Scope

Wastewater management:
1) Sterilization 2) Sludge separation and 3)
wastewater treatment systems

Energy management:
1) Electricity management and 2) Boiler
management

Solid waste management:
Solid waste collection i.e.: shells, empty
bunches, fibers, sludge cakes and ashes

4, Establish Process
Measures

Environmental Performance Indicators, data from a
questionnaire and results from factories audit

5. Develop and Refine the
Flowchart

Flow chart of all operation processes

6. Dcvelop a Questionnaire

A Questionnaire for selecting best practice factories
from 10 factories regarding six processes in item 3.
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7. Sclect ihe Best Practices

Factories

- Within the same
Industry

- With other industrial
sectors:; selection
criteria were the
record of good
environmental
management and ifs
recognition.

- Four best practice faclories

- Patumthani Brewery Co., Ltd. (Wastewater
treatment system) and Bangchak Petroleum PLC
{(Machinery Preventive maintenance and
occupational health and safety systems)

EYRe

Data Co L
3. Define Site Visit Teams

1 Set up site visit teams and the agenda.

9. Develop Site Visit
Questionnaire

Site visit questionnatres, compiling from each

factories’ interests.

10. Conduct Site Visits

Good/Best practices were observed and applied to the
visitors’ factories (see Table 2)

5

AR

M. Analyze the Data and
Determine Performance
Gaps

Factories’ performance from self-assessment were
compared with those of the 4 best practice factories

12. Summarize the
Information and the Gap

Results from gap analysis were obtained (see Table 3)

Analysis
- Agtiomera Il

43 jjeveiop an
Implementation Plan

=

An implementation plan to improve factory
performance was developed including wastewater
management plan for 8 factories, energy management
plan for 3 factories, and waste management plan for 3
factories.

14. Implement Process
Improvement

Every factories implement process improvement
according to their action plans (see Table 4 to 6)

45, Track Progress

Progress report

16. Recalibrate the Process

The implementation process was reviewed and
benchmarking steps were recalibrated so that they
were in accord with the organization’s goals

7. Brief Management

Each factory summarized their implementation results
and reported to the top management of their factory
on the outcome.
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Table 2: Example of good practices in environmental management from site visits of
best practice factories in Palm oil industry

Process: = 11

so0d Practi

i Rl T,

Palm sterilization

Grading Fresh fruit by the criteria of replete and freshness of
fresh fruit bunch to set appropriate condition of sterilization
Use of an automatic pressure control system in the steam
boiler to prevent human error in the sterilization process.
Monitoring efficiency of steam boiler equipment, e.g. boiler
lid seal, condensate valve, clearing the obstruction of
condensate drainer

Recycle Condensate from sterilization to use in production line
or oil separation by installing sealer and condensate receptacle

Sludge separation

Adjusting sludge conditions before dramning to the sludge
separator.

Passing wastewater from the sludge separation process
through a grease trap before recovery.

Trapping sand in sludge before moving to the settling tank to
increase the efficiency of oil separation in the settling tank.
Insulating the settling tank and CS tank to reduce heat loss
and control stability of oil separation in the settling tank.

Wastewater
treatment system

Installation of a grease recovery system to improve wastewater
quality before draining to wastewater treatment system and
recycling oil to the production process

Assigning a staff member to in charge of the wastewater
treatment system Responsibilities would include taking care
of the wastewater treatment pond and checking sediment
thickness

Measuring the depth of wastewater treatment pond and
checking the sediment thickness to maintain efficiency of
wastewater treatment system,

Having an emergency treatment pond for increasing
wastewater in case of rain or excessive wastewater in the
treatment system

Electricity
management

Setting up an energy use policy by planning to use electricity
that 1s produced inside factory, with permission from the top
management to purchase electricity from outside when
required.

Starting up the machine in sequences is required to avoid a
peak period of electrical use and a deficiency of generated
electricity.

Installing a monitoring and controlling system in the central
electricity distribution.

Setting the target for reduction of machinery shutdown to
save energy when machine starts up.

Boiler
n anagement

Use an automatic pressure control system for efficient fuel
usage.

Control moisture of fuel before feeding to boiler.

Have a plan for boiler preventive maintenance, which

n-20
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Process

" Good:Practices

includes always cleamng up both the combustmn chamber
and the surface of the pipe to reduce heat loss and frequently
checking for damage to the combustion chamber.
Condensate recovery is sent to the vibration screen and screw
press to reduce boiled water usage and wastewater.

Solid waste
management

Set the quantity of solid waste, which will be stored. Monitor
and control the quantity of solid waste so it does not exceed
the target. The area for solid waste storage is marked.
Reuse or recycle solid waste such as use fibre and kernel
shell as fuel or use kernel shell as fertilizer in palm
plantations or radioactive carbon, sell the palm bunch to
farmer.

For solid waste reduction, record the quantity and source of
cach solid waste type including cause of solid waste
production.

Assign responsible person for solid waste management to
monitor the quantity of solid waste and implementation
performance.

-1
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From experiences gaining from the project, benchmarking steps was adjusted
for practical use in any industries in Thailand. These steps comply with 3 types of
benchmarkimg, 1.e. Internal, Competitive and Functional. This model consists of 4
main steps and 14 sub-steps as the following:

| MainStep - e nn o i Subssteps -
Planning . Clarify the Objective
2. Choose the Team and Select the Benchmarking
Partner*
3. Select the Process and Define the Scope*
4. Develop and Refine the Flowchart
5. Establish Process Measures
Data Collection 6. Develop a Questionnaire and select the best practice
organization
7. Conduct Site Visits
Analysis 8. Analyze the Data and Determine Performance Gaps
9. Summarize the Information and the Gap Analysis
Action 10. Develop an Implementation Plan
11. Implement Process Improvements
12. Track Progress
13. Recalibrate the Process
14. Brief Management

Remark: * Implementation between the step of choosing the team and selecting the Benchmarking
partner and the step of selecting and defining the scope can be switched.

Conclusion and Recommendations

From the results of the study, it 1s concluded that benchmarking 1s a strategy that the
factories can apply to better manage environmental issues in order to improve their
competitive potential. Benchmarking has lead to large improvements in the factories.
It has saved analysis time and learning by trial and error. The factory can learn new
procedures by carrying out systematic site visits, and by applying best practices to the
organization. The 10 participating faclories learned how to manage resources
effectively and to reduce the impact of many of their production procedures on the
environment, Examples of this include decreasing the quantity of wastewater by
reducing water consumption, and increasing the value of products by reclaiming lost
fuel in production. The amount of machine maintenance was also decreased which in
turn increased productivity because of a reduction in machine shut downs. There was
an 1mprovement in the control system used, and a reduction of the amount of
electricity that had to be bought from the Provincial Electrical Authority.

Benchmarking allows the factories to interact, to increase their knowledge and to
cxchange data more than before because a benchmarking network is now in place.

The study has found out that three types of benchmarking, i.e. Internal, Competitive

and Functional have some of the same characteristics owing 1o the fact that they are
all process-based benchmarking. The difference i1s due to selection of the
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benchmarking partners. However, each type of benchmarking gains different results
in the following respects:

I. Intemal Benchmarking is suitable for factories that already have relatively
good practices. The data is only at the internal standard and is a process of
brainstorming to improve efficiency of operations. It does not allow a comparison of
best practices between other businesses and industries. This type of benchmarking is
suitable for a factory whose time and resources are limited.

2. Competitive Benchmarking takes place within the same industry. The
company can go into deeper detail because they can more effectively question each
step of the production process. This type of benchmarking should have a third party
1o coordinate and to keep business confidentiality for each factory. This ensures that
there is fair exchange of information and that stakeholders benefit.

3. Functional Benchmarking is for comparing similar processes or activitics
undertaken by businesses, regardless of the types of industries. Although each factory
can benefit by learning new best practices, the data is less detailed than with
Competitive Benchmarking.

The success of Benchmarking depends on top management who play an important
role in endorsing activities and action plan as well as supporting the working team in
terms of time, budget and personnel involved. Top management support for
benchmarking leads to adjustment of attitudes by employees, and allows everyone in
cvery level to understand the benchmarking procedure. This understanding aids the
Benchmarking procedure effectively.

Because of the environmental and cost benefits seen in the project, it is recommended
that the benchmarking areas should be expanded in the palm oil industry than just the
production process. Issues that could be examined with benchmarking include the
management of palm plantations, transportation of palm kemnels to the factory and the
pursuit of a practice model that can support continuous palm oil production
consequently increasing the strength of the ten factories. In addition, the
benchmarking concept should be introduced to other industries via the Environmental
Management Benchmarking Manual, obtaining from this project, to improve their
resources use, competitiveness, and to reduce their environmental impact through the
process of continuous implementation, evaluation and integration of new findings.

n-30
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