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ABSTRACT 

Today the women’s role is more and more seen 
as the key for managing social interaction with 
nature. Such role could be instrumental in dealing 
with the current crisis in the Khwai Noi upper river 
watershed. This study investigated women’s partici- 
pation in watershed management at the household 
level using a theoretical model based on elements 
from the gender socialization theory and empower- 
ment theory to find out what women know, how they 
manage, and what factors are related to their em- 
powerment. Data from questionnaires from 345 women 
in 31 villages were analyzed.   

As regards the women’s knowledge about 
watershed ecological systems and their under- 
standing of the watershed crisis, the study showed 
that women in the Khwai Noi upper river area 
perceived a change for the worse in their water-  
shed, especially regarding soil fertility. Women in  
the middlestream and downstream areas indicated 
that they believed the soil quality to be slightly worse 
than five years earlier.  This corresponded to the data 
of spatial change derived from remote sensing and 
geographic information system techniques indicating 
that the soil loss area now constitutes three levels  
and that most of the upstream reach are natural, while 
a quarter of the middle stream and most of the 
downstream area is in crisis.  The study found that 
watershed management information is ordinarily 
conveyed through unofficial women group meetings 
and in discussions with the heads of households.     
As to women’s participation in management, no 
difference was found between women within and 
outside the household.  Women’s knowledge and 
understanding of the issue, their willingness to 
participate, their cooperation with others, and their 
use of the communication approach were found to be 
predictors of effective participation in watershed 
management.  

In short, women have the knowledge and can 
effectively participate and manage natural resources 
within watersheds using traditional techniques learned 
from their ancestors if they get proper support from 
management agencies. 
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บทคัดยอ 

ในปจจุบันสตรีกาวเขามามีบทบาทหลักในการจัดการ
กิจกรรมทางสังคมและทรัพยากรธรรมชาติ บทบาทเหลานั้น
เปนนับวาเปนเครื่องมือที่สําคัญยิ่งตอการจัดการวิกฤตการณ
ดานปริมาณน้ําที่เกิดขึ้นในลุมน้ําแควนอยตอนบน การศึกษา
เชิงประจักษนี้ศึกษาการมีสวนรวมระดับครัวเรือนของสตรี
ตอการจัดการลุมน้ํา ภายใตกรอบแนวคิดจากทฤษฎีจิตวิทยา
สังคมของเพศสภาวะและทฤษฎีการเสริมอํานาจ โดยทําการ
สํารวจ ความรู วิธีการจัดการ ตลอดจนปจจัยที่มีอิทธิพลตอ
การเสริมอํานาจในการมีสวนรวมตอการจัดการลุมน้ําโดยใช
การสํารวจเชิงพื้นที่จากเทคนิคการสํารวจระยะไกล/ระบบภูมิ- 
ศาสตรสารสนเทศ และแบบสอบถามจํานวน 345 ชุด ซึ่งจัด
สงไปยังสตรีใน 31 หมูบานครอบคลุมพื้นที่ที่ศึกษา สําหรับ
ขอมูลเบื้องลึก ใชวิธีการสนทนากับกลุมเปาหมายเฉพาะ   
เพื่อรวบรวมขอมูลสําหรับการวิเคราะหปจจัยที่เกี่ยวของ  

ผลของการศึกษาพบวา สตรีมีความรูเกี่ยวกับระบบ
นิเวศนลุมน้ําและรับรูถึงสถานการณที่ เปลี่ยนแปลงของ
ทรัพยากรที่เกิดขึ้นภายในลุมน้ํา โดยเฉพาะความอุดมสม 
บูรณของดิน สตรีที่อาศัยในพื้นที่ตอนกลางและปลายน้ํารูสกึ
วาคุณภาพดินเลวลงกวาเมื่อหาปที่แลว ซึ่งสอดคลองกับผล
การสํารวจเชิงพื้นที่จากเทคนิคการสํารวจระยะไกล/ระบบ
ภูมิศาสตรสารสนเทศ ที่พบวาภายในลุมน้ํามีพ้ืนที่ที่สูญเสีย
ดินแบงออกเปนสามระดับ คือ พ้ืนที่ตนน้ําสวนใหญอยูใน
สภาวะธรรมชาติ ในขณะที่ประมาณหนึ่งในสวนของพื้นที่
ตอน กลางและสวนใหญของพื้นที่ปลายน้ํามีการสูญเสียดิน 
 

 



 

อยูในสภาวะวิกฤติ นอกจากนี้ยังพบวาแหลงขอมูลการจัด 
การลุมน้ําที่สตรีใช ไดจากการพบปะของสตรีในกลุมที่ไม
เปนทางการและการพูดคุยกับหัวหนาครัวเรือน สําหรับการมี
สวนรวมในการจัดการลุมน้ํานั้นพบวาไมมีความแตกตาง 
ระหวางสตรีที่มีบทบาทในครัวเรือนกับนอกครัวเรือน ผล
การศึกษายังพบวา ความรูความเขาใจในสถานการณของลุม
น้ํา ความเต็มใจที่จะรวมกิจกรรมการจัดการลุมน้ํา การรวม 
มือในการทํางานกับหนวยงานอื่นๆ อัตลักษณ และชองทาง
การสื่อสาร ลวนมีอิทธิพลตอการเสริมอํานาจในการมีสวน
รวมตอการจัดการลุมน้ําของสตรีทั้งสิ้น 

กลาวโดยสรุปสตรีมีความรูและสามารถในการจัดการ
ทรัพยากรธรรมชาติในลุมน้ําไดอยางมีประสิทธิภาพหาก
ไดรับการสนับสนุนอยางเต็มที่จากหนวยงานที่เกี่ยวของ 
 
INTRODUCTION 

Since the early 1970s, attention has been directed 
toward the concept of Women in Development, 
especially in United Nations plans. Women are con- 
sidered as a vital agent in the development process 
through the gender division of labor in the economic 
system.  The 1995 Dublin Statement, Social Develop- 
ment  Treaty at Peking, forced Thailand to revolu- 
tionize her policy and practice accordingly to uplift 
women status in sustainable development (UNESCO, 
2002).  That practice affects the gender roles in the 
social structure.  Rapid rural industrialization, for 
example not only increases a family’s income but also 
places a heavy burden on each sex. Men, as the 
family’s leaders who are vital role-players in the 
public sphere were forced to expand their land to 
increase their productivity. Whereas women worked 
harder for household survival or in the private sphere, 
for example stay longer on the farmland or walk 
further to find fuel wood (Vandana, 1988; Agarwal, 
1992; Kaowtep, 1992a, b; Panda, 1996; Sittirak, 1996, 
1999). 

Although both gender roles in the development 
process support each other, they do not have an equal 
voice. The social structure, namely culture norms    
and values, influences the gender role and attitudes- 
Gender Socialization Theory.  As a result, females    
are limited to exhibit in a nurturing, sensitive, emo- 
tional, and relatively passive manner (Wolfard, 1994: 
833-838).  Moreover, they are discriminated as the 
second sex and have less opportunity to access better 
occupational options than men.  In most society,   
women are expected to have triple roles: 1) as the 
national labor; 2) as the indirect income-supporter of a 
household and 3) as the mother who is caretaker of  
the offspring.  Thus, women are accepted and honored 
as the major agent in the search of sustainability in 
providing well-being, family and community. (Corner, 
1997; Gamble and Well, 1997; Padunchewit, 2002)  

In the 8th Plan of National Economic and Social 
Development (1997-2001) which focuses on people 
being in the center and people’s participation, and the 
9th Plan (2002-2006) which focuses on self–sufficient 
economy, the Royal Thai Government tried to 
empower women in many developmental projects. 
However, women were found to be great 
conservationists, but with limited rights. In the 
research “Biodiversity Local Knowledge and 
Sustainable Development” and “Redefining Nature” 
Santasombat (2003, 78) and Launggaramsri (2002, 
133-167) found that Karen women in the western 
complex forest have an important role in rotational 
agriculture as experts in supervising, maintaining  
plant diversity and arranging the rotation swidden 
fields so as to prevent adverse effects on the com- 
munity. On the contrary, women’s groups are not 
included in many governmental projects because of 
the traditional belief in the patriarchal society.  That 
obstruction made one part of environmental con- 
sciousness hide through gender discrimination or 
women right’s limitation (Vandana, 1988). Eco- 
feminists, who claim that women are natural 
caretakers, described that women’s involvement is an 
important part of environmental management due to 
the fact that  they utilize the three basic resources 
(soil/land, water and forest/ vegetation) through their 
household role. Moreover, women have know-how in 
safeguarding natural resources for the survival, 
especially their family members (Vandana, 1988: 12; 
Shirk-Luckett, 2001; Moore, 2000). 

The empowerment process would enable women  
to participate effectively in the decision making process.  
This study is focused on the women’s role in watershed 
management and looked for a way to empower their 
participation.  The framework of this study is a com- 
bination between Management Theory, which com-
prise of participation and empowerment ideologies and 
Feminism Theory (Gender Socialization Theory) in 
order to find effective ways to empower women in 
natural resource management participation within the 
watershed boundary and its social context.   

The Khwai Noi Upper River, the main tributaries 
of the Mae Klong River, is in crisis. In 1999, the 
Office of Environmental Policy and Planning and 
Danish Cooperation on Environmental and Develop- 
ment (1999: 103-6) found that this protected area is 
now facing rapid community expansion and shifting/ 
swidden or ‘slash and burn’ farming problems. Most 
of the ethnic minority groups have encroached on 
protected-areas and have occupied the upland catch- 
ment area for wet season rice cultivation and com- 
mercial orchards (Office of Watershed Conservation 
and Management, 1999).  Later in the same year, it 
was found that the water quality of Clity Creek is 
deteriorating due to lead contamination from a lead 
mining setting in first class forest (Srisuwan, 2000: 
24–42; Samaputti, 1999: 35-6).  Then, in 2000 the 
World Bank also reported that the number of forest 
areas have severely declined (World Bank, 2000). 
(Figure 1) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

                                      Figure 1:  Location of Study Area in Kanchanaburi Province 
                                      Source: Topographic Map Scale 1:50,000, DEQP (2000)

This study investigates the natural resources 
within the watershed boundary, and then women 
participation is measured.  The outcome of this study 
is to find the factors that empower women partici- 
 

pation to prevent natural resource deterioration, which 
lead to the sustainable watershed management ideo- 
logy (figure 2) 



 

Figure 2: Research Design of the Study



 

OBJECTIVES 
The specific objectives of the study were: 
• To investigate the conditions of the Khwai Noi 

Upper River sub watershed in terms of the watershed 
situation. 

• To explore the role of women in watershed 
management 

• To identify factors affecting women empower- 
ment in watershed management participation.  
 
MATERIALS AND METHODS 

Watershed Situation. Structure and Function of 
the Khwai Noi Upper River was analyzed by using 
mathematical equation below: 

 
Watershed Status = ∫ (B, P, H, L)  

 
Where as B = Biological Resource (Forest area in 
watershed) 

P = Physical Resource (Soil erosion and 
Volume of water) 

H = Human Resource (Agricultural area 
within slope area) 

L = Human Life Quality Value (Population 
density in watershed area)  

 
Then, satellite data and GIS overlay technique 

were used to evaluate the watershed situation, which 
based on the weighting - rating score below: 

 
Total score = W1R1+W2R2+W3R3+. Wn Rn  
 
Where W1…n = weighted score from resource 1 

to n (value of variable) 
          R1….n = rated score from resource 1 to 

n (suitable value of each variable) 
 

Finally, the interpretation was divided into four 
classes: (Table 1) 

 
Table1: Watershed Situation Score 

Watershed Situation Weighted Score 

1. Nature (there is no change of the watershed structure and function ) 
2. Warning (there is some disturbance of watershed structure and function, but it 

is at acceptable level) 
3. Risky (much disturbance of the watershed structure and function, and it needs 

restoration) 
4. Crisis (serious disturbance of the watershed structure and function, and no 

chance to restore) 

>96 
77-95 

 
58-76 

 
<57 

 
Source: Adapted from Tanavud (2003) and Navanugraha (2002) 

 
Women Participation Data. Based on the Minis- 

try of Interior, the questionnaire was distributed to 345 
women in Sangkhla Buri, Thong Pha Phum, and Sai 
York districts to investigate their watershed ecosystem 
knowledge, understanding about the changes in the 
watershed structure and willingness to cooperate        
in watershed management.  The results were analyzed 
by using basic descriptive statistics, multi factors 
ANOVA and Multiple Classification Analysis. Then, 
the Focus Group Discussion with 32 volunteers was 
established to find out their acceptance of predictor 
variables which were used at the study site.  
 
 
 
 

RESULTS AND DISCUSSION 
Empirical Study of Watershed Situation  
• Biological Resource. The percentage of forest 

area in the watershed area is one of the indicators of 
the watershed situation.  The forest resource is the 
regulator of energy transfer and the nutrient cycle.  
The upstream area, which originates at the water 
resource, should have 100 % of forest area, especially 
watershed class 1.  Overlaid by the land-use map 
together with the watershed classification map, the 
GIS result showed that most of the upstream area or 
Sangkhla Buri district contains plenty of forest area, 
more than 80 %; while the forest area occupies half of 
the middle stream and downstream area (Table 2).  
This is according to the watershed topography.  

 
Table 2: Land Use Classification by Watershed Class in the Khwai Noi Upper River, Based on 2000 

WatershedClassification Area (rai) Land Use Type in 
Sangkhla Buri Up  stream middle  stream     Down  stream  
 1A 1B 2 3 4 5 Total 
Agriculture area   21,919.16      536.34     7,050.58 25,833.41 28,352.42 122.34      83,814.28 
Forestry area 936,579.43 11,890.41 163,435.79 96,018.85   8,284.78 800.54 1,217,009.82 
 (76.95%) (0.97%) (13.42%) (7.88%) (0.68%) (1.10%) (100%) 



 

Urban area           7.38 -      90.22    633.79    528.43 -     1,259.83 
Water bodies 132,589.54     932.54 1,491.92 2,432.28    529.31 - 137,975.62 
Land Use Type in Thong Pha Phum 
Agriculture area   20,923.77 -   24,193.87   7,020.56 136,877.35 6,052.53 195,068.10 
Forestry area 381,084.24 - 131,635.59 86,870.01   20,175.31 - 619,765.21 
 (61.48%) - (21.23%) (14.04%) (3.28%) - (100%) 
Urban area       61.33 -   41.07    531.65   3,338.16   19.67   3,991.89 
Water bodies 22,478.07 - 192.03    387.71   2,762.69 193.22 26,013.74 
Land Use Type in  Sai York 
Agriculture area   2,797.47   64.93   1,487.85   5,023.00 45,972.14 12,730.65   68,076.04 
Forestry area 69,315.90 362.20 15,013.26 16,816.04   7,430.40  1,424.07 110,361.89 
 (62.83%) (1.05%) (13.30%) (15.00%) (6.73%) (1.09%) (100%) 
Urban area - - - -    163.98    57.94      221.92 
Water bodies - -       9.29      8.59    640.20  138.68   1,396.90 

 
• Physical Resource. Soil erosion and volume of 

water is the second indicator. The calculation of the 
volume of the soil loss area is a basic requirement in 
watershed management practices. Based on Tangtham 
(2002) USLE, the world wide soil erosion analytical 
approach, developed by Wischmeier and Smith (1978), 
was used to calculate the soil loss area. The equation is 
as follows:  
 

          A= R K L S C P 
 
Where A is computed soil loss having dimensions 
corresponding to the dimensions used for various 
parameters in the equation. 
 

  R is the rainfall factor usually expressed in 
units of the rainfall erosivity index (EI) and is 
evaluated from the iso-erodent map. The equation is: 
 

          E = 0.119 + 0.0873 log10
i  

 

 

Where E = kinetic energy in MJ/ha-cm  
  i = intensity of rainfall in mm/h  

 
K is the soil erodibility factor commonly expressed 

in tons per rai per EI unit and evaluated from the 
erodibility nomograph. The equation is:  
 

100K = 2.1 M 1.14 (10-4)(12-a) + 3.25 (b-2) + 2.5 
(c-3) 

 
Where, M = particle size parameter   
                a = percent organic matter 
                b = soil structure class  
                c = soil permeability class  

 
LS, L are the dimensionless slope length factors 

evaluated from the slope effect chart; while S is the 
slope steepness factor. The equation is:  

 
[(length (m) / 22.13)0.5] * [0.065 + 0.0456 (% slope) 

+ 0.006541(slope)2] 
 

CP, P is the cropping management factor; while P 
is the practical factor and depends on the supple- 
mented practices such as contouring, terrace strip 
cropping etc.  
 

It is evident from the GIS procedure that the soil 
loss area in the Khwai Noi Upper River is 
2,413,951.90 rai or 91.95 percent of the soil loss area 
or 93.60 percent of the total area.  In the upstream area 
the total soil loss area is 54.01 percent of the soil loss 
area, while 30.5 percent is in the middle stream area 
and 7.39 percent in the downstream area.  The result is 
confirmed in the study by the Office of Environmental 
Policy Planning, Ministry of Science and Technology 
in 1996.  The major cause is due to the problems of 
inappropriate land utilization, especially agricultural 
activities.  The World Bank studied that the more the 
population of both rural people and minority groups 
increase, the worse the volume of sediment in this area 
is. (World Bank, 2000). 

In terms of volume of water, rainfall is vital to 
human beings.  This study used the isohyetal method      
to consider rain cells and to create linear interpolation 
within the study site. The equation is: 
 

                         n 
P = Σ Wi Pi 

                         i =1 
 
Where P    =  isohyetal average precipitation (mm) 

 Pi   =  isohyetal cell average precipitation (mm) 
 Wi =  Ai/A; Ai – area of cell (km²) 
 A   =  total area (km²) 
 n    =  total number of cells  
 Ai  =  area of the cell within the topographical 
drainage boundaries. 

 
The result showed that most of the study area 

had a rich rainfall between 2,001 and 2,600 milli- 
meter.  The upstream area is the richest in rainfall.  
The second is the middle stream.  The downstream 
area is the last one.  This is because there is a huge 
forest area in the upstream, area compared to the 
middle stream and downstream areas.  



 

• Human Resource.  Human resource is the vital 
indicator that affects the watershed situation.  This 
study evaluates two factors, namely the utilization of 
natural resources by people and the quality of human 
life in terms of the number of persons dwelling the in 
watershed area.  The suitability of land-use creates 
more productivity and reduces the risk from natural 
disasters.  Thus, the suitable agricultural and settle- 
ment area is not exceeded by slopes of 35%.  Due to 
the fact that slopes of more than 35% are at high 
elevation and are very steep; they are not suitable for 
agriculture.  In terms of the number of people, the 
population density in the watershed area is used to 
evaluate the quality of life.  If the number of people 
living in the watershed is high, it causes conflict in 
resource-use and over-exploitation.  As a result, it 
affects the quality of life. This study used the criteria 
from LDD and the social survey from MOI –NRD2C.  

The NRD2C (National Rural Development 
Community) by the Ministry of Interior (MOI) provides 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

village level 
information 

about the types of family products produced, income 
and employment, public health and sanitation service, 
education and the environment. When overlaid LDD 
criteria by NRD2C, it shows that 4 people (one family) 
are good for 20 rai agricultural land.  Thus, this study 
follows those criteria in terms of the quality of life. 

After using GIS techniques to classify the area, 
the results showed that there is no disturbance in the 
watershed structure and function in most of the up- 
stream area or 77.28 percent of the total area, while a 
quarter of the area in the middle stream area is at 
crisis level and there is only nearly half of the total 
area plain nature.  Most of the area downstream is at 
crisis level with a destroyed watershed structure and 
function, to the point of no restoration, and 49.21 
percent is at warning level or with disturbance in the 
watershed’s structure and function, but can be 
restorated if there is proper management practice 
(figure 3) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Figure 3:  Watershed Situation in the Upper River Khwai Noi Based on Year 2000 Source: 
  Prepared by Author, 2004.



 

Although, based on this study, women in the 
Khwai Noi Upper River have good knowledge of the 
hydrological cycle, energy flow, and nutrient cycle, 
there is no green house effect knowledge.  Actually, 
CO2 is the most common gas of the green house effect, 
which comes from agricultural operations and changes 
the composition of the atmosphere at an unprece- 
dented rate.  Moreover, it increases the global atmos- 
pheric concentration of certain heat trapped gases, 
which act like a blanket, keeping heat close to the 

earth’s surface that would otherwise escape through 
the atmosphere to the outer space.  Most of the women 
in the study site did not believe that growing rice is 
the major source of green house gases and impacts 
the earth’s temperature.  In their view, their ancestors 
did rice farming for ages until it became common 
tradition or the social norm of this area.  Besides, they 
also revealed that forest fires are normal to occur and 
they belief that this does not have an impact on 
global warming as well. (Table 3) 

 
Table 3: Mean Value of Watershed Knowledge by Race in the Khwai Noi Upper River  

Sangkhla Buri 
(N=148) 

Thong Pha Phum 
(N=169) 

Sai York  
(N=28) 

Total  
(N=345) 

Knowledge 

Thai 
(N=104) 

Non-
Thai 

(N=44) 

Total Thai 
(N=159) 

Non-
Thai 

(N=10) 

Total Thai 
(N=28) 

Non-
Thai 

Total Thai 
(N=291) 

Non-
Thai 

(N=54) 

Total 

Hydrologic 
cycle 

3.59 3.64 3.60 3.70 3.00 3.60 3.64 - 3.64 3.65 3.52 3.65 

Greenhouse 
effect 

2.06 2.27 2.12 2.24 2.10 2.23 2.18 - 2.18 2.17 2.24 2.18 

Nutrient 
cycle 

3.34 3.68 3.44 3.74 3.50 3.73 4.00 - 4.00 3.62 3.65 3.63 

Energy 
flow 

4.03 3.98 4.01 4.03 3.93 4.01 4.36 - 4.36 4.06 3.92 4.04 

Remark:  Non-Thai women = Karen, Mon, Myanmar, Lao and Paganyao 
                Paganyao = One caste of Karen. Paganyao has herown culture, which is different from Pwo Karen in 

the western part of Thailand. 
 
However, most of them feel that there is a change 

in three basic natural resources of their watershed, 
especially concerning the quality of soil.  The results are 
according to the Gender Socialization Theory.  
Household roles, which are shaped by the values and 
norms of in society, bring women close to the 
environment; as a result, they are the first persons 
affected by the negative environmental impact. The 
result also found that unofficial group meetings and 
conversations with the family heads are a focal 
information path by which environmental information is 
transmitted.  

 
 
 
 

The role of women in watershed management 
Ecofeminists say that women are close to nature   

in terms of being food providers in the household role.  
This study classified women participation in water-  
shed management within the household and off-house- 
hold function. Three-participation levels in watershed 
management were evaluated at the study site.  The result 
showed that a quarter of the women in the whole 
watershed moderately participate under the govern- 
mental policy, at the planning and decision making 
level.  Besides, it also revealed that most of the women 
of the upstream, middle stream and downstream areas 
are involved with domestic responsibilities, childcare 
and family farming.  When asked about off-household 
work, most of the women said that they work in 
commerce and had been hired as labor (Table 4). 

 
Table 4: Frequency and Percentage for Women Role in the Khwai Noi Upper River 

  

Sangkhla Buri 
(N=148) 

Thong PraPhum 
(N=169) 

Sai York 
(N=28) 

Total 
(N=345) 

 
Role 

No. % No. % No. %   No.    % 
1. Household work         
    Family agriculture 30 8.7 39 11.3   2 0.6   71 20.6 
    Family domestic work 84   24.3 84 24.3 18 24.3 186 53.9 
    Childcare 34 9.9 46 13.3   8 13.3   88 25.5 
2. Off household work         
    Community work 27 7.8 35 10.2 10 2.9   72 20.9 
    Other  121   35.0    134 43.8 18 0.3 273 79.1 



 

Multi-factor ANOVA was used to find the 
relationship between the household role and off 
household role within the watershed management 
participation.  The result showed that neither women 

in household or off-household work participate in 
watershed management at the same level.  Lines in 
figure 4 are parallel, which show that there is no 
relation between them. 

 

 
Figure 4: Tests of Between-Household and Off Household Effects on Women Participation 

 
It is obvious that women are catered to the role of 

home extension, such as wives, mothers and income 
earner, according to the Gender Socialization Theory.  
This finding is similar to Shirk-Luckett’s study that 
women still do household work, although they earn 
money from the off-household sector (Shirk-Luckett, 
2001).  

 
Factors affecting women empowerment in water- 

shed management participation. 
The result from the Multiple the Classification 

Analysis showed that when the demographic variable   
is controlled, the result found that the predictor variable-
attitude, partnership, and communication approach-
influence on women’s participation in watershed 
management activities is at the 95 percent confidence 
level.  However, it found that there is one exception in 
this prediction, namely: identity, which was an included 
issue of problems they face when joining watershed 
management, the ability in solving problems by using 
the self reliance concept and leadership, does not 
influence women participation.  Likewise, the way of 
social culture in Southeast Asian countries, most are 
women are under the patriarchal system.  Women are  
 

fettered to a man for life.  They were confined to their 
home, under rule, and no right to make decisions.  Thus, 
women play an important role only in the family.  A 
household’s authority in making decisions is only 
passed on from father to son. Laungaramsri (2002) con- 
cluded that the family structure system traced women in 
the line of housewife and placed men in the line of 
decision making.  It is the relationship between women 
and men that is defined by the social structure, which 
definitely excludes women from the public sphere.  As a 
result, most women do not act without the husband’s 
permission. 

Considering each stream in terms of participation 
level, it is found that the diamond diagram of women of 
upstream and middle stream areas showed that they have 
good watershed ecosystem knowledge.  In contrast, the 
communication that women used is only one-way 
communication and not discussion.  Moreover, the num- 
ber of agencies like the Government organization, Non-
Government organization and Academic Institute support 
and suggest or work with women of low level.  Never- 
theless, in the downstream area, the axis of the communi- 
cation approach and partnership is severely thin, when 
compared to those of the two areas. 

 
 

Estimated Marginal Means of women participation
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It can be said that the women of the study site 
come from the same root of ancestor blood.  The way 
of living is of the same pattern, which is spiritual 
based-the highest form of consciousness and aware- 
ness.  Socialization has moulded the patterns to 
behavior to the offspring.  However, women are tied 
to domestic work more than to the public area; so, the 

communication channel is not varied and they do not 
accept to cooperate with many agencies.  Their social 
culture expected that women were good at nurturing 
the children, preparing food for the family and 
keeping the settlement clean.  Thus, cooperation with 
other agencies is low, especially with non-govern- 
mental organizations (figure5-6). 
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Figure 5: the Diamond Diagram of Women Participation in Upstream and Middle Stream Area
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Figure 6: the Diamond Diagram of Women Participation in Downstream Area 



 

SUMMARY 
Based on this study, the following conclusions 

are arrived at: 
• As indicated by the theory of ecofeminists, 

domestic work is the vital agent to drive women to 
know about the environmental situation and that the 
social system expect them to be a good mother.  The  
role of women in the household were shaped through    
a long socialization process according to the gender 
socialization theory.  Thus, women are the major   
agents to fortify their off-spring with environment 
management, by transmitting traditional knowledge 
through social values.  The priority to empower   
women of the study site is from the upstream, middle 
stream and downstream area, respectively.  The pro- 
motion of the greenhouse gas effect knowledge, 
leadership and self reliance concept through  
establishing an informal education group and a women 
self-help group is appreciated.  In addition, a local 
academic institute should continuously guide and      
provide technology and knowledge to the women 
group.  Monetary contributions should support     
women in watershed management activities.  

• Location and fertility of resources is the other 
factor. It seemed that women who lived in the further 
area rich of resources show low participation. This is 
due to the fact that they have no problems about their 
survival; as a result, their participation in any pro- 
gram is low.  Moreover, location and type of com- 
munity predics the participation level.  If the commu- 
nication is not convenient, the information circulation 
is limited, especially in sparse villages.  Women can not 
receive valid knowledge and appropriate practice.  
The Government should support all training programs 
and pertain to natural resource con- servation.  
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