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A Micro-Enterprise Environmental Solution: SAA-Mulberry Paper Production at Ban
Ton Pao, San Kham Paeng District, Chiang Mai

by Boonyong Lohwongwatana* and Khajornsak Sopajaree**

Introduction

SAA-paper is a traditional paper in northern part of Thailand. SAA paper can be used
as a raw material for handicraft such as umbrella, note book, souvenir, etc. The
utilization of SAA bark and chemicals as raw materials for the pulp and paper in a
Micro-Enterprises is considered as one of the major potential of pollution source to the
environment including air, surface water, and groundwater and also may harmful their

workers.

One of the famous communities, Ton Poa Community, produces the products of SAA
for export. This small community, with a population of 1,573, locates about 9 kilometers
north of Chiang Mai. A great numbers of the community members do their business on
pulping and papermaking which utilizing SAA bark, caustic soda (NaOH), and others
chemicals as raw materials. Since, the wastewater from the pulping processes
containing lots of pollutant substances such as lignin, organic, inorganic and residue
chemicals, the appropriate treatment techniques and management strategies must be

adopted.

Recently, the community is facing with not only developing appropriate technology on
wastewater treatment but also improving production efficiency, as well as management
strategies. And after surveying for the need of the community at Ban Ton Pao
concerning wastewater abatement, the villagers express their need for a “Working

Together” or “Learning by Doing” approach.

* Retired professor, GSEI, Bangkok
** Assoc. Professor, Environmental Engineering Department, Faculty of Engineering, Chiangmai University,

Chiangmai
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Description of Pulping and Papermaking Processes from the selected Saa paper

Micro-Enterprise

Figure 1&2 illustrates an overview of the pulp and papermaking processes at the
selected Saa paper micro-enterprise at Ton Poa Community.

The paper is produced from the saa bark, which is brought to the micro-enterprise by
truck from all over the region. The production of the paper starts with pulping and the
first process is soaking, where the bark is put in tubs and water is added. The soaking
process normally takes around 24 hours. After the soaking the bark is to be cooked to
remove lignin and organics. The cooking process takes approx. 3 — 3.5 hours and takes
place in large boilers with the adding of 10% by weight of NaOH. The pulp is cleaned
with water for 3-4 times before beaching. Hydrogen peroxide and Sodium silicate
(Na,SiO,) is utilized for bleaching for 2-4 hours while boiling.

After the bleaching the pulp is washed with clean water 3-4 times and trimmed for not-
suitable pieces. Then the pulp goes either directly to the beating process (20 minutes)
or is stored for a period of time. Most of the pulp is dyed while beating.

The papermaking process is a hand made paper.

The handmade process also makes use of a small-scale beater. After the pulp has
been beaten, it is again dewatering by gravity then weighed into a ball that is suitable
for one sheet of handmade paper. The papermaking itself is done in a small soaking
sink filled with water, which can be reused several times. After the sheet is finished it is
put in the sun for drying for 6-12 hours. The paper then peels off from the screen-frame

and ready for sale or further handicraft making.

Pulping Process

Water _
Bark NaCH Water H,0,, Na,SiO, Color
Water Water Water Water
l Barl l Bar] l Barl l Barl l Bark l
Soaking —> Boiling Washing | — Bleaching—s wash & Trim > Beating/Drying
Water WWater WWater WWater Water WWater
Wastebark Steam Wastebark

Steam

Figure 1 The pulping process at the selected Micro-Enterprise
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Hand made Process

Water Water
Pul l Pulp, i Paper
—> Weighing—> Papermaking—> Drying
Water Water
Pulp

Figure 2 The handmade paper process at the selected i Micro-Enterprise.

Wastewater Characteristics from Micro-Enterprises

The average amount and characteristics of wastewater from Micro-Enterprise is shown

in Table 1. The existed data is from the investigated of 9 Micro-Enterprises.

Table 1 Average amount and characteristics of wastewater from Micro-Enterprise

Amount of wastewater from pulping and papermaking 23.6 m3/week
processes

Amount of wastewater from toilets 4.24 m3/week
Chemical Oxygen Demand (COD) from pulping and 2151 mg/L

papermaking processes

Chemical Oxygen Demand (COD) from toilets 400 mg/L

Chemical Oxygen Demand (COD) from pulping and 2433 mg/L

papermaking processes and toilets

The apparent problems in the SAA paper Micro-Enterprises are wastewater and
production efficiency. Wastewater from the pulping process contains high pH, high total
organic carbon (TOC), BOD, Nitrogen which is higher than the industrial effluent
standard due to large amount of chemicals utilized for reducing the cooking period. In
addition, the other main problem is the nuisance odour from wastewater and fume
during cooking process. This problem has to be mitigated by adopting an appropriate

treatment facility.
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Wastewater Treatment

In general, wastewater treatment for Micro-Enterprises can be established for On-Site or
Central Treatment Plant. On-Site treatment is typically adopted for each enterprise
whereas Central Treatment Plant is developed for whole community which requires the
collection system. Thus, the Central Treatment Plant requires high capital cost. On-Site
treatment requires available area, self-operational, and higher operational costs.
However, the construction of a Central Treatment Facility needs not only high
investment cost, but also needs more time for realization. So, in order to mitigating the
existing  water pollution problem, construction of a small demonstration-On-site
wastewater treatment plant seems to be a good alternative. And the demonstration
plant should be developed in such a way that people in the community have a chance

to exercise or explore for the best solution by themselves.

Process Improvement

In order to teach the villagers how to improve their production processes, dissemination
by workshop or training onsite for the workers and owners on suitable techniques of
each process would be conducted. In addition, the demonstration on utilization of
chemicals and raw materials as well as operational control on each process would be
introduced. Especially, demonstration on facility improvement should be conducted for
the workers and owners, such as a better pulping machine, a beater, etc.

Management Strategies

In order to develop appropriate technology to reduce environmental impact from
wastewater as well as improving production efficiency, Project Case Work-PCW for an
effective training method will be introduced. It is a rational problem solving by
participants’ group work starting from assessing the SITUATION by the group
themselves, to develop SOLUTION, identify OPTIONS, and then SELECT what must be
done, respectively. It is a “Learning by Doing” principle.

And in order to demonstrate the effectiveness of the selected options, an On-site pilot
plant should be set up. And basic data should be collected and assessed, both before
and after the pilot plant put into operation. This pilot plant can as well serve as a
demonstration plant where other Micro-Enterprises may copy or modify to suit their
needs.

Moreover, cleaner technology-CT which utilizes good housekeeping, process
improvement, waste minimization, resources management, etc., for reducing raw
materials, water, energy consumption, and manpower, should be put into practice in
order to achieve sustainable development of Thai SAA-paper Micro-Enterprise.
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Sufficiency Economy and SMEs Environmental Management:

A case Study of the Mulberry Paper Industry at Ban Ton Pao, Chiangmai

Udomsak Seenprachawong4

1. Introduction

Small and Medium Enterprises (SMEs) are the backbone of Thai economy. It was
estimated that over 40 percent of Thai’'s GDP was produced by SMEs (Office of SMEs
Promotion, 2000). There were 524,960 registered enterprises classified under the
medium and small enterprises. Recently, Thai government has put much effort to
promote SMEs as evidenced by series of law enactment and institutional reform in favor
of SMEs. One important policy development is the so-called “One Tumbon One Product
(OTOP)” by the present government that aims to promote skill development and
capability of new entrepreneurs. It is conceived that SMEs could be instrumental to

increase productivity of Thai economy and to be a source of revenue from export.

However, there is a criticism that SMEs may have performed poorly in terms of
environmental protection as a growing number of enterprises do not use resources
wisely. In several cases, SMEs have created environmental problems from discharging
waste waster or disposing refuse without proper treatment. This is a particular concern

for the mulberry paper production at Ban Ton Pao in Chiangmai Province.

This paper explores ways to apply the sufficiency economy concept in achieving a
sustainable SMEs development. The paper is divided into 5 sections. The first section is
an introduction. The second section presents a profile of the mulberry paper industry at
Ban Ton Pao. Section three deals with the socio-economics impacts of the mulberry
paper industry. The concept of Sufficiency Economy was introduced in section four.
Section five proposed a framework for Ban Ton Pao to become a healthy community.

The conclusions of this paper are presented in section six.

School of Development Economics, National Institute Of Development Administration, Thailand
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2. Profile of the Mulberry Paper Industry at Ban Tonpao

Ban Tonpao is a small village with a population of 1,571. It is located to the north of
Chiangmai City. Residents of Ban Tonpao receive their incomes mainly from the
mulberry paper production. The mulberry paper products produced here are for both
domestic and foreign markets. In the process of mulberry paper making, caustic soda
(NaOH) is used as active reagents. These chemical substances are harmful to human
and polluting the environment. The community is now experiencing severely water

pollution problem. This is a very pressing problem that the community needs to tackle.

There are currently 25 producers of mulberry paper at Ban Ton Pao (Figure 1). Out of
25 producers, 13 produce thin-type of mulberry paper whereas 12 produce thick-type of
mulberry paper. The cost of production composes of costs relating to raw materials
(mainly dry mulberry fibers), labor, and operating expenditures. The costs vary
according to the type of paper to be made. For instance, the costs per each volume of
1,000 pieces of bleached thin-type mulberry paper range from 400 baht to 700 baht.
The selling prices range from 0.50 baht to 1.13 baht.

3. Socio-economic Impacts

The methodology for the socio-economic impact study consisted of field observations,
household surveys, and discussions with some relevant authorities. The field work was
carried out in March 2005 at Ban Ton Pao. A total of 17 produces were interviewed

from the field.

The following conclusions are based on interviews with local residents during the field

visits.

1) The problem of wastewater from the paper production is severe in the dry season
when there is not much rain to flush away the wastewater into the river nearby. The
wastewater is trapped inside the dike around residential areas. The smell of the

wastewater is unbearable.

2) The paper production had made a significant contribution to increasing the income,

education and standard of living of those in these businesses.
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3) The local politics is a main problem causing a social tension in the area. There are at
least four groups as identified by the people we interviewed at the site. The first group
is composed of 4 largest producers in the village. This group is in favor of having a
central wastewater treatment. The second group is mainly small-scale producers.
Members in the second group propose to have such a wastewater treatment facility at
the household level. The third group is mainly producers those involve in coloring
mulberry paper. The process of coloring is highly intoxicated to human since it uses
chemical substances, which contain heavy metals like lead. The fourth group is local
politicians including the village head and local administration officers. They have been
trying to solve the wastewater problems at Ban Ton Pao but never been succeeded so

far.
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Hattakum Paper

Hattakum Paper
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Prakairungruang

Soi 3

Soi 1

C.S.P Paper

P.R.S. Paper

Figure 1 Map of Ban Ton Pao
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4. Applying the Concept of “Sufficiency Economy” in Building a Healthy

Community

A shift from traditional agricultural economy of Ban Ton Pao to manufacturing economy
may raise the local people’s income but at the same time increase their dependency on
financial sources and inputs. While some are better off, others end up with huge debts.
In addition, Ban Ton Pao has been subject to a variety of pressures on the natural

environment closely related to its mulberry paper industry.

The mulberry paper industry development shows that a development process which
aims at boosting local economy create an imbalance in many dimensions and resulting
in environmental degradation. Wastewater from the paper production is a major concern
especially for the paddy fields. Since the expansion of paper production on the late 80s
some agricultural land has been abandoned. There are also impacts on their health

arising from the overuse of chemicals in the boiling and coloring processes.

Mulberry paper industry has a significant impact on Ban Ton Pao residents. On the
positive side, it increases income and employment opportunities in the community.
However, it can make local residents heavily dependent on this industry for their

economic security.

The concept of “Sufficiency Economy (SE)” is about moderation and contentment
(Tantivejkul, 1998; Wong Cha-um, 2001). As an economic framework, SE is complete. It
governs from motivation (utility) to criteria (objective), and from behavior (production,
consumption) to system (collectivity). SE aims to achieve a sustainable economic
development. The working definition of SE encompasses three elements: moderation,
reasonableness, and self-immunity from the unexpected events (Figure 2). Knowledge
and morality are the two necessary conditions to achieve SE. Knowledge condition
makes an individual do careful planning whereas morality condition make people be

honesty in their daily lives.

SE suggests that production of mulberry paper at ban Ton Pao should be moderate and
reasonable, in balance with nature in a sustainable way. For example, paper producers

should take orders within their production capacity and should not over-invested by



79

borrowing too much from the financial institutions. To create a self-immune system, a

particular producer should employ only local workers and utilize local inputs.

During the site visit, most local residents of Ban Ton Pao addressed the overall picture
and collective efforts in responding to the community’s needs and practices. Villagers
identified the potential of community and means of strengthening them. They like the
idea of having the Community Learning and Development Center to study development
alternatives. The like to see the paper production industry shift towards sustainable
production and diversification to reduce risk. The chemical-fee production process was
also addressed. Villagers realized the harm caused by using chemical substances in

paper production.

Moderation

‘ Balance

Reasonableness!

Sustainability

Knowledge & Morality

Figure 2 The Working definition of SE
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Villagers advocated the idea of creating a Community Development Master Plan for Ban
Ton Pao that not only promote community enterprises but also health and welfare of
community. A community fund can be created from a public and private partnership
scheme to help support several programs. One of the programs is environmental

management of mulberry paper production.

Alternatively, state financial institutions such as SME bank may give micro credits to
each individual producer to help finance the installation of a small-scale wastewater
treatment unit at the household level. The Office of SME Promotion can play a facilitator
role to make the system run effectively. The Office may involve in several activities such
as public acknowledgement of environmental friendly paper producers, the certification
program, etc. The Office may grant a green labeling to any paper producer whose

production processes are environmental friendly.
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5. A Proposal for Ban Ton Pao to Be a Healthy Community

The environmental problems from the mulberry paper production at Ban Ton Pao can
be alleviated through developing its own Community Development Master Plan. Ban
Ton Pao Community Development Master Plan to achieve environmentally sound and
sustainable mulberry paper production can be summarized into two strategies: product

strategy (green labeling) and process strategy (clean technology).

The former strategy can be adopted by the initiative of producers those are voluntarily
changing the inputs of production towards environmentally friendly i.e. using natural
color in the dyeing process or using less water and energy in their production. The
Office of SME Promotion can play a role as promoters of these producers by giving
certificates or green dots to these environmental friendly producers. Furthermore, the
Office of SME Promotion may help these producers to export their products to the
upscale markets (high- income countries) such as EU countries where people have high

environmental awareness.

The latter strategy can be done through granting credit (soft loans) to paper producers
(Figure 3). The SME banks can play this important role. The loans are to be invested in
implementing the clean technology (CT) in the mulberry paper production. CT focuses
on good housekeeping, process improvement through reducing inputs (water, energy,
labor, etc.). Ban Ton Pao community can experiment with the CT through a small-scale
pilot project. This pilot project can be used to demonstrate the effectiveness of the

selected options in CT. This demonstration project can be scaled up to other SMEs.

Mulberry paper

Credit

SME Bank producers at Ban

v

Soft loan + partial subsidies

Figure 3 Micro-credit to mulberry paper producers
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6. Conclusions

SMEs are the backbone of Thai economy measurable in terms of the value added and
employment. There is a criticism that SMEs have done poorly | terms of environmental
management. This is in particular the mulberry paper production at Ban Ton Pao.
Environmental degradation has been a pressing problem as wastewater from the paper
production is not properly treated. There is an urgent need to solve this water pollution
problem. This paper has proposed a direction, which Ban Ton Pao can become a
healthy community. The framework is based on the concept of SE. Two strategies are
proposed for Ban Ton Pao. It is hoped that the proposed scheme will help this

community to be a healthier community.
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PUBIC PARTICIPATION IN ENHANCING SMEs ENVIRONMENTAL MANAGEMENT:
A CASE STUDY OF THE MULBERRY PAPER INDUSTRY AT BAN TON PAO,
CHIANGMAI

6

Soparatana Jarusombat’ and Benja Jirapatpimon

Background

Paper mulberry which is generally called Pa-saa in Thai grows in natural stands in most
villages, and the local people have long been engaged in the collection, cleaning, sun
drying and marketing for bark-fiber that is used for making high-strength paper. The
paper making usually starts in the dry season after harvesting. During the rainy season
(June to October) sourcing the raw material is low and so too is handmade paper-

making itself, since the paper has been dried in the sun.

Traditionally the paper mulberry making
process used local materials and each
family employ different techniques.
Since 1981 the making process at Ban
Ton Pao has been changed due to the
promotion of government's officials.
Chemicals are widely used in the

production processes which causing

wastewater problems for the communities. The paper making process has changed
little over the centuries. The men begin the process when the bark is first boiled in big
open cauldrons over a naked flame to soften the fiber. This is hot and dirty work. It is
then left to cool and soak overnight
before the water is changed and the
fiber washed many times. Dies are
added if necessary and the fiber is
beaten to a pulp. Depending on the final

thickness of the paper required, the
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pulp is then either placed in large vats to dissipate, or rolled into balls for manual
spreading onto a bamboo frame with a cotton screen. The former method is used for
tissue and thin paper, whereby the frame is “washed” in the vats and small fibers are
captured on the screen. Thicker paper is literally spread onto the same screen by hand.
This final part of the process requires considerable skill and dexterity and is invariably
undertaken by the women in the family. The paper itself forms naturally on the frames,

which are placed in the sun to dry, before being peeled from the screens in sheets.

At present, there is also some development in the processing of making and converting
for modern and international market. Many local families adopted these techniques in
order to compete in the market. It is accepted that in Ban Ton Pao, paper mulberry was
significant side job to make additional income to the families. However, paper mulberry
industry is considered a profitable business and safe to the environment when it is run
carefully and it has a positive social-cultural impact. In order to achieve this goal, action
programs on the environmental management with the participation of the communities
should be organized to make local people be aware of the relationship between
environmental quality and their lives. This paper demonstrates that in the case of Ban

Ton Pao, Chiangmai public participation is crucial for achieving sustainability.

Social Aspects of Paper Mulberry Industry in Ban Ton Pao

At present, paper mulberry can be side-career for the local communities. It is a
significant side job to make additional income to the family. It also attracts the
emergence of business people to be involved in the related activities: processing,
collecting, and selling different kinds of products. The number of people involved in
such activities is quite high. It is expected that the raise of people income because of
the business will result in the developed and varied people’s need as well as services.

Such a condition is expected to improve the people’s welfare.

However, the present practice of paper mulberry industry in Ban Ton Pao not only
causing wastewater pollution in the area (see Figure 1) but also have some negative

impacts to community’s social and cultural conditions.
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Figure 1 : Affected Area from Wastewater Problem

Local conditions, with a closed relations and kindness among local people have been
changed to competitiveness in order to meet the market demand. There are several
groups as producer groups which is informally formed due to the geographically
condition. This is normally called as “Pok” in the northern language. There are Northern
Pok, Central Pok, and Western Pok (see Figure 2). In each group/Pok there is about 15
groups of producers. The major role of this Pok is to handle the marketing arrangements

among the communities but it do not deal with environmental impact issues.

Due to the need to compete with market demand, there are some producers employs
foreign labour forces from neighboring countries. This also has some positive and
negative social-cultural impact for local communities of Ban Ton Pao. Moreover, there is
a problem of market monopoly for selling the paper mulberry products. The small family

which is not connect to the brokers facing the difficulties to sell their products.
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Attempts to Deal with Wastewater Problems

86

During the past few years, local people at Ban Ton Pao have been suffering from

wastewater problems which mainly released by mulberry industry. Many attempts

initiated by several groups of people and organization were introduced but it is not

successful. Considering in terms of social aspects, it is very complex to solve this

problems because of several social and political factors. The changes from rural to

urban community also make it difficult to engage local people to concern about their

community. Many stakeholders have tried to involve by using different approaches. Key

major actors and their responds to the problems can be summarized as follows:

® Producer responds

Some producers of paper mulberry tried to adopted technology recommended by
many persons who come into the community. But many people said that it was not

successful. Some said that they spent so a lot of money to try to solve the problems
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that they confused how to do with it. According to the informal interviewed with some
producers it found that they are willing to adopt new technology if it works. But at
present they are not sure about the technology and they did not want to waste

money.

® | ocal community responds

Although facing with the wastewater pollution, many local people think that it is the
responsibility of the local government authority according to the Thai law. They need
not to participate. Some people think that the present problem causing from the
improper construction of drainage system by the local government authority.
However, the present new approach to solve the problem which the local
government authority planned to use has not been accepted among the local
communities. Some do not trust that whether this plan will work or not while some
people think that it related to the interest among local politicians. Moreover among
the local people their do not accept someone to be a leader to move for solving the
problem. This is because of the political conflict among each group of people in the

community.

® | ocal government authority responds

According to the Thai law, local government authority is the major organization to
responsible to the problem. At present, the organization plan to construct a central
wastewater treatment facility in Ban Ton Pao. This plan, however, is opposed by

many local people.

Public Participation as a Key Success Factor

Local community’s participation represent an effective way of solving current
wastewater and social problems facing Ban Ton Pao being simply too complex to
dealt with by one government or institution. Toward this end, people in different
sectors needs to make a habit of interacting with one another, to build up trust and

an atmosphere of cooperation.
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