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ABSTRACT

Using actual survey data and a developed system of parameters and indices to assess the economic,
social and environmental impacts for the projects of converting dipterocarp forests to rubber
plantations in the territory of Dak Lak province, results for the absolute and relative indices for
assessing the economic, social and environmental impacts, and an aggregate assessment were
calculated for the 3 selected projects of converting dipterocarp forests to rubber plantations. These
findings showed that the absolute aggregate impact index of Phuoc Hoa Rubber Joint Stock
Company is 48, Phat Dat Private Enterprise is 50 and Duc Tam Co., Ltd is 37; whereas the relative
aggregate index of Phuoc Hoa Rubber Joint Stock Company is 175, Phat Dat Private Enterprise is
179, and Duc Tam Co., Ltd is 134. When compared with the index rating, it shows that the projects
of Phuoc Hoa Rubber Joint Stock Company and Phat Dat Private Enterprise have medium
possitive impacts, the project of Duc Tam Co., Ltd have low possitive impacts. Therefore, it is
recommended that Phuoc Hoa Rubber Joint Stock Company and Phat Dat Private Enterprise
should review whether to continue the projects of converting dipterocarp forest to rubber
plantations in Dak Lak province by reviewing the parameters which have not met targets; while
Duc Tam Co., Ltd should stop their projects of converting dipterocarp forests to rubber plantations.
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INTRODUCTION

Updated information of rubber plantations is essential for assessing socioeconomic
and environmental impacts, especially in the emerging region of northern tropics.
Accurately monitoring rubber plantations dynamics is essential for assessing eco-
environmental effects in soil, hydrology and biodiversity especially in the northern
edge of the Asian tropics (e.g. Dak Lak province, Vietnam) [1-20].

On 03rd June 2009, The Prime Minister has issued Decision No 750/QD-TTg on
approving the master plan for rubber development up to 2015 and vision to the year
2020; with goals to develop about 95,000-100,000 hectares of rubber plantations in
Tay Nguyen from 2010 to 2015 on the less productive agricultural lands, unused
lands, as well as converting natural forests of poor production forest for rubber trees
planting [21]. As a result, on 20 October 2014, the People's Committee of Dak Lak
Province has issued Decision No.2456/QD-UBND to approve the master plan for
development of rubber trees 2014-2020 [22]. In accordance to the planning scheme
for development of rubber plantations from 2014 to 2020, the total area of
provincial rubber plantations is expected to increase to 66,800 ha by 2020, in which
the total area of 29,829 ha for rubber plantation development scheme in Buon Don,
Ea Sup, Cu M’Gar and Ea H’leo districts where are particularly having Dipterocarp
forests [22]. Most of the surveyed areas for the projects are forest land, including
40,254 hectares of natural forests.

By August 2014, 30 projects were implemented with 7.615 hectares of rubber
plantation across the province. According to the report of Dak Lak’s Department
of Agriculture and Rural Development, by May 2017, there are currently 28
projects in the province, of which 7,462.92 hectares have been planted [23]. Many
difficulties and inadequacies have occurred during the process of converting
dipterocarp forests to rubber plantation; which has led to low economic, social and
environmental efficiency. To continue the planning scheme for rubber development
on dipterocarp forest lands, it is necessary to conduct a comprehensive evaluation
for the implemented projects to provide scientific basis and practices to come up
with corrective measure [24-28].

To provide an aggregate impact assessment for the projects of converting
dipterocarp forests to rubber plantations, a system of 27 parameters and indices for
economic, social and environmental impact assessment were developed [29]. This
article presents the results of “Development of parameter, index system for
economic, social and environmental impact assessment of converting Dipterocarp
forest to rubber plantations in Dak Lak province, Vietnam” based on the system of
parameters, indices which were previously developed.

MATERIALS AND METHODS
Selecting 3 projects of converting of poor forest to rubber plantation

To assess the economic, social and environmental performance for the projects of
converting dipterocarp forests to rubber plantations in the territory of Dak Lak
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province, the authors have selected three projects for demonstration. The selection
criterias include: the projects of converting dipterocarp forests to rubber plantations
have: relatively large area; different ownership forms (state, private); different
levels of development (good, average, poor); relatively same project
implementation time; similar natural, economic and social conditions. Based on the
above principles, the authors have selected three projects as shown in Table 1.

Methods of information collection to assess the impacts for projects of converting
low-production Dipterocarp forests to rubber plantation

- Method of interviewing stakeholders: During the research, the authors have
designed interview forms and conducted interviews at the site of 3 selected projects
and vicinity areas, including in-depth interviews with target groups of officials of
Ea Sup district, Ea Le, Cu M'Lan, Ea Bung & Ya To Mot commune, a member of
03 rubber plantation projects, local people involved in 03 forest conversion to
rubber plantation projects.

- Method of survey, field survey:The authors conducted field surveys and recorded
data at the rubber plantation sites on the converted forest land of 03 selected
companies (Phuoc Hoa Rubber Joint Stock Company, Phat Dat Private Enterprise,
Duc Tam Manufacturing - Trading - Construction Co., Ltd).

Method of impact assessment for projects of converting low-production
Dipterocarp forests to rubber plantation

The authors have developed a system of parameters for economic impacts (10
parameters), for social impacts (7 parameters), for environmental impacts (10
parameters). The assessment scores for each parameter are 1 (low possitive impact),
2 (medium possitive impact), 3 (high possitive impact). The impact assessment
indices for each projects of converting Dipterocarp forests to rubber plantations
include: Economic Impact Assessment Index (Ecl); Social Impact Assessment
Index (Sol); Environmental Impact Assessment Index (Enl). The Aggregated
Impact Assessment Index (ESEI) of converting dipterocarp forests to rubber
plantations is calculated by integrating the impact assessment indices of all 3
components (Ecl, Sol, Enl)[4].

The calculation process can use absolute indices (Table 2) or/and relative indices
in percentage terms between each absolute index over the maximum index (Table
3) (For example, the Economic Assessment Index is 15, the maximum index is 30,
so the relative index would be (15/30) x100 = 50).

RESULTS AND DISCUSSIONS

The results of economic impact assessment for 03 projects according to the
developed parameters
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Data about the economic impacts of 03 projects of converting dipterocarp forests
to rubber plantations in Dak Lak province are presented in Table 4. Based on a set
of economic impact assessment criterias for the implemented projects of converting
dipterocarp forests to rubber plantations [4], the economic impacts of 03 projects
can be assessed like in Table 5.

The results when compared with the absolute index of the economic sector in Table
2 have shown that Phuoc Hoa Rubber Joint Stock Company (Project 1) and Phat
Dat Private Enterprise (Project 2) have medium economic possitive impacts, the
project of Duc Tam Co., Ltd (Project 3) has low possitive impacts. Therefore,
Phuoc Hoa Rubber Joint Stock Company (Project 1) and Phat Dat Private
Enterprise (Project 2) should review whether to continue the projects of converting
dipterocarp forests to rubber plantations on the basis of reviewing the parameters
which have not met targets. Duc Tam Co., Ltd (Project 3) should stop
implementing the projects of converting dipterocarp forests to rubber plantations.

The results of social impact assessment for 03 projects according to the developed
parameters

Data about the social impacts of 03 projects of converting dipterocarp forests to
rubber plantations in Dak Lak province are presented in Table 6.

Based on a set of social impact assessment criterias for the implemented projects
of converting dipterocarp forests to rubber plantations [4], the social impacts of 03
projects can be assessed like in Table 7.

The results when compared with the absolute index of the social sector in Table 2
have shown that Phuoc Hoa Rubber Joint Stock Company (Project 1) has medium
social possitive impacts, the projects of Phat Dat Private Enterprise (Project 2) and
Duc Tam Co., Ltd (Project 3) have low possitive impacts. Therefore, Phuoc Hoa
Rubber Joint Stock Company (Project 1) should review whether to continue the
projects of converting dipterocarp forests to rubber plantations, on the basis of
reviewing the parameters which have not met targets. Phat Dat Private Enterprise
(Project 2) and Duc Tam Co., Ltd (Project 3) should stop implementing the projects
of converting dipterocarp forests to rubber plantations.

The results of environmental impact assessment for 03 projects according to the
developed parameters

Data about the environmental impacts of 03 projects of converting dipterocarp
forests to rubber plantations in Dak Lak province are presented in Table 8. Based
on a set of environmental impact assessment criterias for the implemented projects
of converting dipterocarp forests to rubber plantations [4], the environmental
impacts of 03 projects of converting dipterocarp forests to rubber plantations in Dak
Lak province can be assessed like in Table 9.
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The results when compared with the absolute index of the environmental sector in
Table 2 have shown that Phuoc Hoa Rubber Joint Stock Company (Project 1) and
Phat Dat Private Enterprise (Project 2) have medium social possitive impacts, the
project of Duc Tam Co., Ltd (Project 3) has low possitive impacts. Therefore,
Phuoc Hoa Rubber Joint Stock Company (Project 1) and Phat Dat Private
Enterprise (Project 2) should review whether to continue the projects of converting
dipterocarp forests to rubber plantations, on the basis of reviewing the parameters
which have not met targets. Duc Tam Co., Ltd (Project 3) should stop implementing
the projects of converting dipterocarp forests to rubber plantations.

Result of the aggregated impact assessment for 03 projects according to the
established indices

The results of assessing the economic, social and environmental impacts for 03
projects, selected in accordance to the system of economic, social and environment
criteria [4], are presented in Table 10. For a relative comparability of the projects,
it is possible to convert from the absolute index to the relative index of each project
as shown in the Table 11. Integrated assessment results according to the set of
economic, social and environmental indices for 03 projects of converting
dipterocarp forests to rubber plantations in Dak Lak is visually presented in Figure
1-3.

The results when compared with the absolute aggregate index rating in Table 2 and
the relative aggregate index rating in Table 3 show that the project of Phuoc Hoa
Rubber Joint Stock Company (Project 1) and Phat Dat Private Enterprise (Project
2) have medium possitive impacts, the project Duc Tam Co., Ltd (Project 3) have
low possitive impacts. Therefore, Phuoc Hoa Rubber Joint Stock Company (Project
1) and Phat Dat Private Enterprise (Project 2) need to review whether to continue
the projects of converting dipterocarp forest to rubber plantations in Dak Lak
province, on the basis of reviewing the social, economic and environmental
parameters which have not met targets. Duc Tam Co., Ltd (Project 3) should stop
implementing the projects of converting dipterocarp forests to rubber plantation.

458



INTEGRATED ASSESSMENT OF THE ECONOMIC, SOCIAL AND ENVIRONMENTAL IMPACT OF SOME PROJECTS OF CONVERTING DIPTEROCARP FOREST TO RUBBER PLANTATION IN TERRITORY OF DAK LAK PROVINCE,
VIETNAM

PJAEE, 17 (4) (2020)

Table 1. Information about 03 projects of converting dipterocarp forests to rubber plantations in Dak Lak province

No | Criteria Project 1 Project 2 Project 3
01 | Investor Phuoc Hoa Rubber Joint | Phat Dat Private Enterprise Duc Tam  Trading-
Stock Company Manufacturing-
Construction Co., Ltd

02 | Form of | State-owned enterprises | Private enterprise Private enterprise
ownership

03 | Location of | Ea Le Commune, Ea Sup | Cu M'Lan commune, Ea Sup district Ea Bung & Ya To Mot
project District commune, Ea Sup district

04 | Planned area of | 983.69 294.89 854.00
rubber
plantations (ha)

05 | Area of rubber | 166.35 200.00 35.00
trees planted (ha)

06 | Start time of | 2012 2008 2010
planting

07 | Total estimated | 155,472,300,000 16,475,000,000 99,652,948,000
investment
(VND)

08 | Investment funds | 90,000,000,000 15,500,000,000 1,.950,000,000
as of 2017
(VND)

09 | Situation of | - Constantly changing | - In 2010, started to plant rubber in the trial area of 100 | In 2015, 65 ha of the
rubber tree | land along with thin layer | ha according to the initial approval of the project; rubber plantation were
growth of cultivation soil. Thus, | - The company self-reclaimed and planted more 100 ha, | burnt  (damage 70% of

the rubber planting area is
less than the total area.

- In rubber growing areas,
plants grow well,
especially since the time
of planting, there has been

but not yet established the conversion procedures
according to the law. In the first 2-3 years, beans, corn,
wheat were intercropped with well-grown rubber tree,
have started to harvest latex from 2016.

the trees planted), the rest
grow unevenly, high rate
of mortality due to lack of
investment and care.
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no diseases, since the
intensity of light here is

quite high.
- Rubber trees have been
growing well or

exceeding standards of
the  Vietnam  Rubber
Group.

-1t is expected that latex
would be extracted from
trees after 7 years of
planting

Table 2. Absolute index rating for assessing social, environmental economic impacts and integrated assessment index

No | Assessment Economic Impact Assessment | Social Impact | Environmental Impact | Aggregated socio-economic and
rating Index Assessment Index | Assessment Index environmental impact assessment
index
1 Low 10-15 7-10 10-15 27-40
2 Medium 16-25 11-14 16-25 41-64
3 High 26-30 15-21 26-30 65-81

Table 3. Relative index rating for assessing social, environmental economic impacts and integrated assessment index

No | Assessment Economic Impact Assessment | Social Impact | Environmental Impact | Aggregated socio-economic and
rating Index Assessment Index | Assessment Index environmental impact assessment
index
1 Low 33-50 33-48 33-50 99-148
2 Medium 51-83 49-67 51-83 151-233
3 High 84-100 68-100 84-100 236-300
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Table 4. Data about the economic impacts of 03 projects of converting dipterocarp forests to rubber plantations

Symbol | Parameters Unit Project 1 | Project 2 | Project 3
Ec-01 Investment rate of project Million VND/ha 91.5 77.5 119.5
Ec-02 Compensation for people Million VND/ha 0 40.0 0
Ec-03 Cost of converting forest land to rubber plantation | Million VND/ha 31.0 30.8 27.2
Ec-04 Cost of labor Million VND/ha/year 15.6 8.1 6.2
Ec-05 Cost of fertilizer, pesticides Million VND/ha/year 16.9 8.3 7.1
Ec-06 Investment cost of irrigation system Million VND/ha 30.0 30.0 10.0
Ec-07 Income from rubber harvest Million VND/ha/year 0 5.3 0
Ec-08 Income from non-rubber harvest Million VND/ha/year 0 78.0 0
Ec-09 Net Present Value (NPV) % <0 <0 <0
Ec-10 Payback period Year 10 10 20
Table 5. Economic impact assessment scores for 03 projects of converting dipterocarp forests to rubber plantations
Symbol | Parameters Assessment score
Project 1 Project 2 Project 3

Ec-01 Investment rate of project 2 2 3
Ec-02 Compensation for people 1 2 1
Ec-03 Cost of converting forest land to rubber plantation 2 2 1
Ec-04 Cost of labor 2 1 1
Ec-05 Cost of fertilizer, pesticides 3 2 2
Ec-06 Investment cost of irrigation system 2 2 1
Ec-07 Income from rubber harvest 1 1 1
Ec-08 Income from non-rubber harvest 1 3 1
Ec-09 Net Present Value (NPV) 1 1 1
Ec-10 Payback period 3 3 1

Total 18 19 13
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Table 6. Data about the social impacts of 03 projects of converting dipterocarp forests to rubber plantations

Symbol | Parameters Unit Project 1 Project 2 Project 3
So-01 Number of jobs created for people People 90 60 13
S0-02 Number of jobs created for ethnic people | People 30 0 0
S0-03 Amount contributed to roads construction | Million VND/year | 0 0 0
So0-04 Amount contributed to schools building | Million VND/year | 0 0 0
So0-05 Amount contributed to hospitals building | Million VND/year | 0 0 0
So0-06 Number of disputes over land No. of disputes Disputes occured, | Disputes Disputes occured,
and not resolved occured, but | but already
already resolved
resolved
So-07 Number of people trained and raised | People 80 60 0
awareness about rubber plantation
Table 7. Social impact assessment scores for 03 projects of converting dipterocarp forests to rubber plantations
Symbol | Parameters Assessment score
Project 1 Project 2 Project 3

So-01 Number of jobs created for people 2 2 1
S0-02 Number of jobs created for ethnic people 2 1 1
So0-03 Amount contributed to roads construction 1 1 1
So0-04 Amount contributed to schools building 1 1 1
So-05 Amount contributed to hospitals building 1 1 1
So0-06 Number of disputes over land 1 2 2
So-07 Number of people trained and raised awareness about rubber | 2 2 1

plantation

Total 11 9 8
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Table 8. Data about the environmental impacts of 03 projects of converting dipterocarp forests to rubber plantations

Symbol | Parameters Unit Project1 | Project2 | Project 3

En-01 | Area of natural forest destroyed Ha 400 81 100

En-02 | Area of Dipterocarp forest destroyed Ha 400 81 100

En-03 | Adaptation to local soil conditions Level S2 S2 S3

En-04 | Adaptation to local meteorological conditions Level Medium Medium No
adaptation | adaptation | adaptation

En-05 | Number of harmed wildlife species No. of species | All All All

En-06 | Rate of collected, processed vegetation % 100 100 100

En-07 | Rate of collected, processed domestic solid waste % 50 50 50

En-08 | Rate of collected, processed fertilizer, pesticides packaging bags | % 100 100 0

En-09 | Rate of collected, processed domestic wastewater % 100 100 0

En-10 | Level of coverage % 90 80 20

Table 9. Environmental impact assessment scores for 03 projects of converting dipterocarp forests to rubber plantations in Dak Lak province

Symbol Parameters Assessment score
Project 1 | Project 2 | Project 3
En-01 Area of natural forest destroyed 1 3 2
En-02 Area of Dipterocarp forest destroyed 1 2 2
En-03 Adaptation to local soil conditions 2 2 1
En-04 Adaptation to local meteorological conditions 2 2 1
En-05 Number of harmed wildlife species 1 1 1
En-06 Rate of collected, processed vegetation 3 3 3
En-07 Rate of collected, processed domestic solid waste 2 2 2
En-08 Rate of collected, processed fertilizer, pesticides packaging bags 2 2 1
En-09 Rate of collected, processed domestic wastewater 2 2 1
En-10 Level of coverage 3 3 2
Total 19 22 16
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VIETNAM

Table 10. Results of calculating the absolute index of economic, social and environmental impacts of 03 projects

No | Project name Economic Social Impact | Environmental Aggregated socio-
Impact Assessment Index | Impact Assessment | economic and
Assessment Index environmental impact
Index assessment index
1 Phuoc Hoa Rubber Joint Stock | 18 11 19 48
Company
2 Phat Dat Private Enterprise 19 9 22 50
3 Duc Tam Manufacturing - Trading | 13 8 16 37
- Construction Co., Ltd
Table 11. Results of calculating the relative index of economic, social and environmental impacts of 03 projects
No | Project name Economic Social Impact | Environmental Aggregated socio-
Impact Assessment Index | Impact economic and
Assessment Assessment Index | environmental impact
Index assessment index
1 Phuoc Hoa Rubber Joint Stock | 60 52 63 175
Company
2 Phat Dat Private Enterprise 63 43 73 179
3 Duc Tam Manufacturing - | 43 38 53 134
Trading - Construction Co., Ltd
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Figure 3. Results of the relative aggregate impact index for Duc Tam Co., Ltd
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CONCLUSIONS

In order to assess the economic, social and environmental impacts for the projects of
converting dipterocarp forests to rubber plantations in the territory of Dak Lak province,
the authors have selected 3 projects by Phuoc Hoa Rubber Joint Stock Company, Phat
Dat Private Enterprise, Duc Tam Manufacturing - Trading - Construction Co., Ltd.

Based on the developed system of parameters and indices to assess the economic, social
and environmental impacts for the projects of converting dipterocarp forests to rubber
plantations in Dak Lak province, as well as the actual survey data, the authors have
presented the results of calculating the absolute and relative indices for assessing the
economic, social and environmental impacts and an aggregate assessment for the 3
selected projects of converting dipterocarp forests to rubber plantations.

The results showed that the absolute aggregate impact index of Phuoc Hoa Rubber Joint
Stock Company, Phat Dat Private Enterprise and Duc Tam Co., Ltd is 48, 50, 37
respectively; while the relative aggregate index is 175, 179, 134 respectively. When
compared with the index rating, it shows that the projects of Phuoc Hoa Rubber Joint
Stock Company and Phat Dat Private Enterprise have medium possitive impacts,
whereas the project of Duc Tam Co., Ltd have low possitive impacts.

RECOMMENDATION

The authors recommend that Phuoc Hoa Rubber Joint Stock Company and Phat Dat
Private Enterprise should review whether to continue the projects of converting
dipterocarp forest to rubber plantations in Dak Lak province by reviewing the parameters
which have not met targets; while Duc Tam Co., Ltd should stop their projects of
converting dipterocarp forests to rubber plantations.
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