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Abstract

Previous studies of public involvement in environmental impact assessment were mainly analyzed
qualitatively, but quantitative text analysis is developing and being applied to social research. The
study examined public involvement by applying quantitative text analysis to the minutes from the
meetings of a bridge project in Cambodia. Results of the analysis showed that the discussion about
the environmental impacts and alternatives analysis was limited. The study concluded that good
and understandable meeting materials, facilitation of discussions, and meetings at an early stage
could be key components to improve public involvement, and that good public involvement could
rest upon environmental and social awareness of project proponents. Finally the quantitative text
analysis showed a valid analysis tool for public involvement. Further research is required to
analyze public involvement using quantitative text analysis, focusing on high- or low-interest items
to local people, alternatives analysis, and comparisons to other projects.
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Introduction

Public involvement is an integral part of environmental impact assessment (EIA), and Abaza,
Bisset, and Sadler (2004) pointed out that timely, well-planned and implemented public
involvement and consultation programs contributed to the successful design, implementation,
operation and management of proposal actions (66). According to James L. Creighton (2005),
benefits of public participation were: improved quality of decisions; minimizing cost and
delay; consensus building; increased ease of implementation; avoiding worst-case
confrontations; maintaining credibility and legitimacy; anticipating public concerns and
attitudes; and developing civil society. But this list was based on his experiences with
approximately three hundred public participation cases. The empirical research on the benefits
of public participation has been limited until recently (18-19).

Previous studies about public involvement in EIA are mainly qualitative, and point out
constraints and proposed countermeasures within that scope. It is difficult to determine how
quoted passages catch the attention of analysts or whether they are in fact typical. Quantitative
text analysis (QTA), which organizes or analyzes text data quantitatively, is developing and
applied to social research. Generally, the quantitative analysis has merits because the analysis
methods are systematic, objective, replicable, and valid. Ideally, the quantitative analysis
should be used alongside qualitative analysis to grasp not only the whole picture of public
involvement but also the people’s more specific concerns about the project. The study about
public involvement should take advantage of QTA to get new, credible, and valid knowledge to
improve public involvement in EIA. This study examined public involvement by applying
QTA to the minutes from the meetings of a bridge project in Cambodia for the purpose of
acquiring a quantitative understanding of public involvement, focusing on specific subjects of

examination, proposing countermeasures and verifying the validity of this analysis method.



1. Literature review

Numerous studies pointed out institutional constraints on implementing public involvement in
EIA. Kakonge (1996) explained some concrete constraints, which were: a lack of a legal
framework, inadequate government capacity to foster public participation, a lack of
transparency, and late preparation of EIA (311-313). Purnama (2003) stated that a critical
constraint on public participation in Indonesia was the lack of a formal participation culture
and clear representational structure in the community (436-437). Doelle and Sinclair (2006)
revealed that a fundamental problem was the lack of recognition of the need for early and
ongoing participation and a lack of openness to rethink a project. Okello et al. (2009) indicated
that the EIA regulations of public participation in Kenya were good but the practice was poor
even though the public had considerable interest in EIA (223). Wilklund (2011) noted a lack of
understanding of the process, expertise, and trust (171-172). Lawal, Bouzarovski, and Clark
(2013) gave four explanations for the lack public participation in Nigeria: quasi-participation,
oil companies hiring people to support their project, inadequate methods for making EIA
reports available to the public, and insufficient number of days for the public to lodge
complaints, and further pointed out that the lack of funds and value attached to public
well-being and the environment had contributed negatively to the effective implementation of
public involvement (230-231). Chi, Xu, and Xue (2014) reported that the role of public
participation in China remained limited and a lack of participation channels and project
information, and the absence of transparent and proper process were identified (1422).
Solutions to low public involvement have been proposed. The World Bank (1993)
explained the characteristics of effective consultation are the wide dissemination of
information before consultation, the use of two-way communication with wide samplings of
affected people, provisions of feedback on results of consultations to participants, and

modifications of project (6). Rajvanshi (2003) recommended public involvement at an early



stage, including the incorporation of public views in the impact identification and analytical
phases of the EIA (315). André et al. (2006) introduced operating principles for public
participation. Public participation should be: initiated early and sustained; well planned and
focused on negotiable issues; supportive to participants; tiered and optimized; open and
transparent; context-oriented; and credible and rigorous (2-3). Momtaz (2006) learned from the
experience of Bangladesh and focused on the important role of NGOs in organizing local
people for involvement in the decision making process and donor agencies in supervising the
process (93-94). Nadeem and Fischer (2011) recommended enhancing the effectiveness of
public participation by applying a more proactive approach before site selection (36). Roach
(2013) identified ways in which EIA practitioners could seek to improve communication to
enable better public understanding (225). To and Chung (2014) recommended embracing Web
technologies to enable the public to participate in making crucial decisions in EIA (10).

There are also researchers focused on public understanding, public concerns, and the
meaning of public involvement. Sullivan et al. (1996) examined the public understanding of an
environmental impact statement (EIS) in the United States and found a poor level of
understanding (171). Sinclair and Diduck (2000) explored the public involvement in EIA of a
hydro power development in India and found that public concerns focused on safety issues
(blasting) and new road construction and jobs, with little consideration of environmental
impacts (63). Glucker et al. (2013) reviewed a range of EIA literature and concluded that there
was a broad consensus that public participation is a key to effective EIA, but no consensus
concerning the meaning, adequate breadth, or the objectives of public participation in EIA
(109).

The research conducted so far has been qualitative. The quantitative research including
a causal relationship between alternatives analysis and public involvement, and QTA of public
discussion, is carried out recently. Mwenda et al. (2012) documented trends in public

participation in Kenya using a consultation and public participation index and concluded the



relative low public participation within EIA. This is solely quantitative analysis about public
involvement at the present. Kamijo (2015a) indicated a causal relationship between
alternatives analysis and public involvement with a causal model with path coefficients.
Kobayashi, Ohnuma, and Mori (2014) analyzed statements in group interview about
energy-saving behavior in Japan using QTA and reported the qualitative change during a
period of one year (42). Nakatani, Akemura, and Moriguchi (2014) analyzed the minutes of a
conference of the Advisory Committee on Energy and Natural Resources in Japan before and
after the Great East Japan Earthquake using QTA and reported that nuclear problems and the
demand side of energy had separately been discussed, and power technologies were discussed
after the disaster (113).

The literature shows many constraints on public involvement in EIA, such as the
inaccessibility of information, a lack of familiarity with EIA and participation culture, passive
attitudes of the public, and little consideration for environmental impacts. Suggestions for
improvement proposed by the literature include involving the public at an early stage,
highlighting public concerns, inviting the participation of NGOs, setting meeting places
convenient for the public, and utilizing a website. However most of the previous studies are
qualitative and don’t show any objective evidence for these conclusions. The minutes from the
meetings attached to EIA reports, which have never been analyzed, could be valuable
information to understand the overview of public involvement including constraints and
countermeasures. Accordingly this study used QTA to analyze the minutes from the meetings,
in order to understand the quantitative overview of public involvement, obtain knowledge to

improve its process, and to demonstrate the validity of this analysis method.



2. Data and methods

2.1 Second Mekong bridge project in Cambodia

The Japan International Cooperation Agency (JICA), which assists and supports developing
countries as the executing agency of Japanese official development assistance (ODA), began
applying guidelines for environmental and social considerations to development projects in
April 2004. In particular, a screening to classify projects into three categories, analysis of
alternatives, information disclosure, and public involvement were institutionalized (JICA 2010).
The JICA conducted the feasibility study on the second Mekong bridge project in Cambodia
from April 2004 to March 2006, in response to the request from the Royal Government of
Cambodia (JICA 2006). The above-mentioned JICA guidelines were applied to this study. The
bridge was completed in April 2015 with the grant assistance of Japan.

The minutes from the meetings for this project were analyzed for this study. There
were two reasons for the choice of this project. First, the minutes from meetings to be analyzed
by QTA were available, with fully transcribed statements of speakers in accordance with the
order of speech. Second, the institutional constraints on public involvement were improved in
collaboration with JICA, suggesting that the analysis of the process might yield some new
findings. Practically the meetings were well-prepared and executed. The meeting’s materials
were prepared in the local language, and disseminated near the project site and through a
website; many categories of stakeholders participated in meetings including local people,
minorities, representatives from NGOs, the ferry service, a university, the media, and the
private sector, in addition to the Ministry of Public Work and Transport (MPWT), which was a
proponent of the project. Meetings were held 15 times in total at Phnom Penh and the project
site. The JICA participated in all meetings in a supervisory role, and environmental impacts
and alternatives analysis were explained to local people by the MPWT and consultants.

Prior to the construction of the bridge, a ferry service was the only available method to



cross the Mekong river at Neak Loeung, about 50 kilometers south-east from Phnom Penh;
cars waiting for the ferry crossing at Neak Loeung caused traffic on the National Road No. 1.
During busy seasons cars had to wait for up to seven hours to board a ferry. Neak Loeung
encompassed six communes and 16 villages, with approximately 7,500 households. The
project proponents (the MPWT and consultants) compared three bridge routes (A, B and C)
and selected the route A before public discussions. The four options for improving
transportation that were analyzed and discussed included no action, ferry improvement, bridge
construction (route A), and ferry improvement plus bridge construction (route A). The
alternatives analysis technique was an analytic hierarchy process (AHP) that compared 13
criteria: stability, safety, sustainability, traffic demand, investment efficiency, regional economy,
noise and vibration, traffic accidents, other environmental impacts, resettlement, land use, local
livelihoods, and other social impacts. The option of ferry improvement plus bridge
construction (route A) was selected after public involvement, and the AHP score was .500. The
second, third and fourth options were a bridge (route A), ferry improvement, and no action,
with AHP scores of .235, .196 and .069 respectively.

Stakeholder meetings were held at three stages from May 2004 to January 2006 at
Phnom Penh and Neak Loeung (the project site), with a total of more than 1,596 participants
representing many stakeholders (Table 1). The first stage explained the project and public
consultation process, and discussed the scope of the environmental and social consideration
study (ESCS). The second stage discussed alternatives analysis including alternatives, criteria,
and AHP; selected the best option; and discussed the scoping of the initial environmental
examination (IEE) level study and explained its result. The third stage discussed the EIA level
study and an outline of the resettlement action plan (RAP). The information about each agenda
was prepared, translated into the Khmer language, and disclosed at commune offices near the
project site and the MPWT in Phnom Penh, and delivered at meetings and individually on

demand. Information was also available through a website in English and Khmer. The



government, university, and private sector stakeholders participated in meetings at Phnom

Penh, and local people and minorities participated in meetings at Neak Loeung. NGOs and

members of the media also participated. The MPWT encouraged local people to participate by

sending invitation letters.

Table 1. An overview of stakeholder meetings

Stage Date and place Agenda Attendance and stakeholders
Ist May 24, 2004 Outline of project and ESCS, 142 (MPWT, ministries and agencies, local governments,
stage Phnom Penh JICA ESC guidelines, communes, Neak Loeung ferry, NGOs, universities,
public consultation process, private sector, embassies, JICA)
June 21, 2004 and scope of IEE and EIA level 107 (MPWT, ministries and agencies, 76 local people,
Neak Loeung  study Neak Loeung ferry, NGOs, JICA)
2nd  Oct. 7, 2004  Alternatives analysis method, 71 (MPWT, ministries and agencies, local governments,
stage Phnom Penh final scoping of IEE level Neak Loeung ferry, universities, media, donors,
study, and regional embassies, JICA)
Oct. 28, 2004 development scenario 55 (MPWT, 41 minorities (39 Vietnamese and two
Neak Loeung Muslims), NGOs, JICA)
Dec. 27, 2004 AHP, alternatives, criteria, and 83 (MPWT, ministries and agencies, local governments,
Phnom Penh  interim result of IEE study communes, Neak Loeung ferry, NGOs, universities,
media, donors, private sector, JICA)
Dec. 28, 2004 132 (MPWT, 79 local people, two Chams, JICA)
Neak Loeung
Mar. 10, 2005 Best option selected, final result Not available
Phnom Penh  of IEE study, and consensus
process
3rd June 3, 2005  Outline and scoping of EIA 82 (MPWT, ministries and agencies, local governments,
stage Phnom Penh level study and public communes, Neak Loeung ferry, universities, media,
consultation of RAP donors, private sector, embassies, JICA)
June 7, 2005 114 (MPWT, ministries and agencies, 98 local people,
Neak Loeung NGOs, JICA)
June 8, 2005 Over 100 (MPWT, 100 local people, JICA)
Neak Loeung
July 11, 2005 Over 172 (MPWT, 172 local people, JICA)
Neak Loeung
Sep. 20, 2005 Interim result of EIA level 92 (MPWT, ministries and agencies, local governments,
Phnom Penh  study, preliminary bridge communes, Neak Loeung ferry, universities, media,
design and outline of RAP donors, private sector, JICA)
Sep. 21, 2005 Over 122 (MPWT, 122 local people, NGOs, JICA)
Neak Loeung
Jan. 24, 2006 Final results of EIA level study, 83 (MPWT, ministries and agencies, communes, Neak
Phnom Penh feasibility study including Loeung ferry, universities, embassies, JICA)
Jan. 29, 2006 bridge design, and a draft Over 240 (MPWT, ministries and agencies, 240 local
Neak Loeung framework of RAP people, JICA)
Total Over 1,595

Source: Data from JICA 2006.



Minority people (3,449 Vietnamese and nine Cham) lived in the area affected by the
project, and the MPWT held meetings for minority groups three times in October and
December 2004, and March 2005. The MPWT invited NGOs to stakeholder meeting in Phnom
Penh including the NGO Forum, Cambodian Cooperation Committee, Resettlement Action
Network, and Mekong Watch. The presentation was made using PowerPoint and a
simultaneous interpreter between Khmer and English was arranged. The meeting was recorded
in its entirety and transcribed fully, and the minutes from the meeting were prepared and
disclosed to the public at commune offices and the MPWT. When the option of ferry
improvement plus bridge construction (route A) was selected at the stakeholder meeting in
March 2005, the MPWT invited public comments for one and a half months and received 22
comments (17 communes, one private company, one university, one NGO, and two
government organizations). The main comments about the selected option were: a schedule of
construction, mitigation measures for resettlement, bidding system, and the vessel clearance of

the bridge 37.5 meters high over the maximum water level in the rainy season.

2.2 Quantitative text analysis

The minutes from meetings were changed to text data and analyzed using QTA via KH Coder,
free analytical software (Higuchi 2014). The QTA is a method of content analysis that
organizes or analyzes text data using quantitative analysis methods. This is in contrast to the
qualitative analysis method often employed, in which analysts quote typical passages from the
original data and interpret them. In this method, it is difficult to determine how quoted
passages catch the attention of analysts or whether they are in fact typical. The QTA, on the
other hand, provides a quantitative overview of text data that accounts for quoted passages.
Another benefit of the method is that it allows analysts to search the data and find potential

problems overlooked or hardly noticed by a normal reading of the text. The method is limited



in that it can be difficult to grasp very subtle matters.

The KH Coder not only counts a term frequency (TF) of a word but also shows the
hierarchical cluster analysis (HCA) by Ward’s method using the Jaccard distance, characteristic
words for each stage of meetings using the Jaccard similarity coefficient, and an appearance
ratio for each coding focused on a specific subject. The idea of HCA is to build a binary tree of
the data that successively merges similar groups of points; visualizing this tree provides a
useful summary of the data. According to Romesburg (1984), Ward’s method is one frequently
used method of HCA. The Jaccard similarity coefficient is a statistic used for comparing the
similarity of sample sets. The coefficient takes a value between from zero to one, approaching
one as sample sets are shown to be more similar. The Jaccard distance, which measures
dissimilarity between sample sets, is complementary to the Jaccard similarity coefficient and is
obtained by subtracting the Jaccard coefficient from one. Characteristic words are ones that
have a high probability of appearing at each stage compared with the entire data. The
appearance ratio is calculated by dividing the number of paragraphs in which a specific coding
appears by the total number of all paragraphs.

First the 150 words that appear most frequently were extracted and were the analysis target
data for this study. Then the HCA was conducted to search for main topics of discussion. The
ten characteristic words of each stage including as many coding related words as possible were
selected and helped to clarify the meaning of each stage. Finally coding rules were prepared to
focus on specific subjects and an appearance ratio of six codings consisting of two sets of three
codings (environmental issues, social issues, development issues, impact, compensation, and
alternative) was indicated at each stage. The three codings from the first set were
environmental, social, and development issues. These were chosen in order to compare the
portion of discussion about environmental issue with the other two issues in order to examine
the balance between the three components of sustainable development. The three codings from

the second set were impact, compensation, and alternative. These codings indicated how much
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environmental impacts were considered compared with social impacts and compensation as
well as how much alternatives were discussed. Previous research mentions that local people
tend to show more interest in social impacts than environmental impacts, and there may be a
causal relationship between alternatives analysis and public involvement. To carry out detailed
analysis of the reaction of a stakeholder in regard to the three codings of impact, compensation,
and alternatives, the number of paragraphs in which each category of stakeholders spoke was
counted (local people, MPWT, a consultant, a NGO, an university, a commune, a facilitator,
business, a district, and others). Furthermore specific impact items were picked up at each
stage to understand the interests of each stakeholder. Articles, pronouns, figures, punctuation

marks, and so on were excluded from the analysis as they are unnecessary words.

3. Results

3.1 The top 150 words and the hierarchical cluster analysis

The top 150 words and their TF were shown in Table 2. Words used to describe the project,
such as “people” (276 times), “construction” (210 times), “government” (142 times), and
“JICA” (114 times) appeared very often. Words to express inquiry or explore the project’s
influence, such as “question” (118 times), “affect” (109 times), and “impact” (103 times) also
appeared frequently. In addition the word “compensation” (62 times), which local people were
very interested in, also appeared. The HCA showed 12 clusters of related words (Table 3),
which were interpreted as the main topics of discussions. The number of clusters was set at 12
in order to allow for easier interpretation of the meaning of each cluster; an increase in the
number of clusters would have made this more difficult. Words that were spelled the same but
that conveyed different parts of speech were counted separately. For example the word “work”
was counted as both a noun and a verb in cluster five; the word “future” also was also counted

twice as a noun and an adjective in cluster seven.
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The meaning of each cluster was interpreted by taking into account the words

included in its cluster. For example in cluster number one words related to compensation were

gathered. In cluster number eight the word “plan” never appears, but this was interpreted as the

meaning of the cluster based on the other words included. The twelve clusters were interpreted

as compensation, construction, traffic, presentation, work, alternative, future, plan, resettlement,

participation, question, and impact. The HCA avoided the preconceptions of an analyst as

much as possible and helped to provide an overview of the discussion and suggest some topics

for analysis.

Table 2. Top 150 words most frequently appearing

Words TF Words TF Words TF Words TF Words TF Words TF
people 276  best 39 answer 25  business 18 future (adjective) 14  believe 11
construction 210 location 39  option 25 hospital 18  improve 14 clearly 11
government 142 money 39  work (verb) 25 policy 18  investment 14 different 11
question 118 meet 37 lose 24 work (noun) 18 invite 14 loss 11
JICA 114 social 37 route 24 committee 17 survey 14 Monivong 11
affect 109  presentation 36 answer 23 demand 17  technical 14 resettlement 11
impact 103 support 35 compensate 23 discuss 17 agreement 13 staff 11
Cross 87 agree 34 lane 23 express 17 cambodian 13 stop 11
area 82 environmental 33  participant 23 feasibility 17  develop 13 tunnel 11
problem 82  worker 30 benefit 22 market 17  estimate 13 ADB 10
meeting 80 car 29 service 22 request 17 flood-free 13 aid 10
land 79  comment 28  understand 22 information 16  respond 13 evaluation 10
traffic 79  conduct 28  discussion 21 representative 16 advantage 12 expert 10
build 76  economic 28  hour 21 solution 16 course 12 financial 10
time 70  important 28  propose 21  water 16  difficult 12 jam 10
Cambodia 62 job 28  opinion 20 attention 15  environment 12 ngo 10
compensation 62 negative 28  villager 20 border 15 participate 12 official 10
Mekong 59  request 28 economy 19 company 15 past 12 participation 10
stakeholder 59  select 28  guideline 19 consider 15 region 12 positive 10
construct 50 alternative 27 increase 19 consideration 15 report 12 present 10
session 49  criteria 27 move 19 consultation 15  suggestion 12 process 10
need 46 find 27  sick 19 future (noun) 15  transportation 12 relate 10
house 44 solve 27  vietnamese 19  method 15  appropriate 11 save 10
cost 40  development 26 accident 18 relocation 15  base 11 sell 10
country 40  hear 26 avoid 18  village 15 behalf 11 truck 10

Source: Prepared by the author.
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Table 3. Hierarchical cluster analysis for top 150 words

1. Compensation 3. Traffic policy 18
affect 109 traffic 79  work (noun) 18
problem 82 car 29  committee 17
land 79  sick 19 market 17
compensation 62  accident 18  company 15
house 44 avoid 18  technical 14
solve 27  hospital 18  agreement 13
answer 25  stop 11 past 12
compensate 23 jam 10 clearly 11
expert 10
2. Construction 4. Presentation official 10
people 276  presentation 36  present 10
construction 210  hear 26  save 10
government 142 service 22 sel 10
JICA 114 hour 21
cross 87  villager 20 6. Alternative
area 82  increase 19  best 39
build 76  discuss 17 select 28
time 70  representative 16  alternative 27
Cambodia 62  village 15  criteria 27
Mekong 59 difficult 12 method 15
construct 50  tunnel 11 evaluation 10
need 46
country 40 5. Work 7. Future
money 39  support 35  lane 23
agree 34 worker 30 demand 17
request 28  job 28  future (noun) 15
development 26  work (verb) 25 future (adjective) 14
business 18  lose 24 estimate 13

Monivong 11

8. Plan

cost 40
economic 28
option 25
benefit 22
understand 22
propose 21
investment 14

flood-free 13

9. Resettlement

comment 28
participant 23

opinion 20
guideline 19
express 17
nvite 14

cambodian 13
participate 12

suggestion 12
loss 11
ngo 10
process 10

economy 19
vietnamese 19
feasibility 17

water 16
attention 15
border 15
consideratior 15
develop 13
course 12
resettlement 11
ADB 10
financial 10

10. Participation
meeting 80

stakeholder 59

11. Question

question 118
location 39
conduct 28
important 28
route 24
answer 23
move 19
request 17
information 16
solution 16
consider 15
relocation 15
improve 14
survey 14
respond 13

transportation
appropriate
base

different

aid

relate

12. Impact
103

impact
session
meet

social
environmental
negative
find
discussion
consultation
advantage
environment
region
report
behalf
believe

staff
participation
positive
truck

12

49
37
37
33
28

Source: Prepared by the author.

3.2 Characteristic words of each stage

In order to analyze public involvement, a list of the top 10 characteristic words in each stage

was identified, as indicated in Table 4. The number next to each word in the table was the

Jaccard similarity coefficient listed in descending order. The words in the list had a high

probability of appearing at each stage compared with the entire data. However, these were not

merely words that appeared very often but that characterized each stage of meetings. Looking

at three stages as a whole, six words appeared twice: the words “construction”, “JICA” and

“compensation” appeared at the first and third stages; the word “impact” appeared at the first

and second stages; and the words “government” and “question” appeared at the second and

third stages. These six words may be more characteristic than other words. The actual meaning

of QTA was confirmed by reading the sentences that included the characteristic words.
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For example, after the project explanation by the MPWT during the first stage, one
commune chief expressed a favorable opinion, one local person asked about compensation,
and one NGO explained its participation in the project. The project appeared to have been
generally supported while local people asked mainly about compensation, and NGOs joined
the discussion. Their remarks were as follows. The characteristic words have been underlined.

MPWT: When our people learned that JICA would conduct a study on a construction of a
bridge we received supports from more than a thousand families in the commune.

Local person: I want to ask the government about the compensation, whether it
compensates the affected people or it financially supports them.

NGO: I would like to propose that Cambodian government and JICA could cooperate with
NGOs to ensure the meaningful participation in the decision making. The alternatives to

avoid the negative impacts should be considered.

Table 4. Characteristic words of 1st, 2nd and 3rd stage of meeting

Ist stage meeting 2nd stage meeting 3rd stage meeting
people 127 cross .072  government .072
construction .084 affect .059 question .057
build .058 government .059 land .044
JICA .055 meeting .056 JICA .044
impact .050 question .054  construct .042
compensation .042  impact .051 traffic .041
Mekong .033 stakeholder .049  Cambodia .039
support .027 problem .047 house .037
country .027  best .038 area .036
conduct .025 time .037 compensation .031

Source: Prepared by the author.

The MPWT and consultants explained the alternatives analysis and ESCS using a
participatory approach during the second stage. Local people were still interested in the social
impact and compensation. The remarks of the MPWT, consultants, and local people were

reproduced below. The characteristic words have been underlined.

14



MPWT: We will decide the best alternative method to cross the Mekong river. So, we will

examine the impacts...on each alternative method of crossing the river.
Consultant: More detailed study on the project impact will be analyzed. We want to share

[results] with all the stakeholders to see who will be affected. The stakeholder meeting

will be held two more times...to select the best solution to cross the river.
Local person: So social impact, I mean it affects the residence of the people. What is the

compensation? How to compensate the people?

The MPWT and consultants explained the results of the ESCS during the third stage. A
ferry company and local people were interested in compensation. Their remarks were below.

The characteristic words have been underlined.

Ferry company: Does JICA or government have any compensation for losing jobs or

business career?
Local person: I have some questions on the bridge construction to impact landowners.
Local person: L...request that the bridge...be constructed. On behalf of the Cambodians, I

am very happy with the bridge...granted by the Japanese Government.

As stated above an outline of public involvement at three stages was developed by
confirming characteristic words and analyzing the use of these words in the minutes. Through
the statistical analysis of words identified automatically from the minutes from the meetings, a
subjective sampling of words was avoided as much as possible and characteristic words were
searched and presented. Next by creating coding rules an analysis was pursued focused on

specific subjects.

3.3 Analysis of specific subjects

The appearance ratio of six codings was shown at each stage (Table 5 and Figure 1). According
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to the coding rule, environmental issues were suggested by the words traffic, environmental,
water, or environment; social issues by land, house, social, accident, relocation, or
resettlement; development issues by economic, job, development, work, economy, market, or
investment; impact by only the word impact; compensation by compensation or compensate;
and alternatives analysis by alternative, criteria, or option. These words were selected from

among the top 150 words.

Table 5. Appearance ratio of codings (Significant at *p < .05, **p<.01)

Environmental o Development . . Number of
. Social issues . Impact  Compensation Alternative
issues issues paragraphs
Ist stage 18 (24.3%) 17(23.0%) 25(33.8%) 15(20.3%) 11 (14.9%) 2 (2.7%) 74
2nd stage 37 (20.2%) 48 (26.2%) 27 (14.8%) 30 (16.4%) 12 (6.6%) 40 (21.9%) 183
3rd stage 12 (5.3%) 33 (14.5%) 38 (16.7%) 14 (6.1%) 22 (9.7%) 5(2.2%) 228
Total 67 (13.8%)  98(20.2%) 90 (18.6%) 59 (12.2%) 45(9.3%) 47 (9.7%) 485
Chi-square 27.17** 9.12% 13.64** 15.36** 4.39 49.73**

Source: Prepared by the author.

Environmental
Social issue* . .
Percent:

1
Development
issue®* —

22
e =

33
Compensation . D .
Alternative
analysis

Ist stage 2nd stage 3rd stage

Figure 1. Appearance ratio of codings (Significant at *p < .05, **p<.01).
Source: Prepared by the author.



When the appearance ratio was higher than those at other stages the value was positive and the
color became darker, and when it was lower the value was negative and the color became
lighter. The appearance ratio of environmental issues was lower than that of social and
development issues, and the specific environmental words were only traffic and water. On the
other hand the specific social words were: land, house, accident, and relocation, and the
specific development words were: economic, job, work, economy, market, and investment. The
social and development interests appeared to be diverse and concrete. The environmental
issues could be more limited and general than social and development issues. The appearance
ratio of impact decreased as the stages went on. In the case of compensation the appearance
ratio was not very different between the three stages, which meant that local people’s interests
in compensation continued to a certain degree even as the stage went on. Unlike these two
codings, the appearance ratio of alternative increased rapidly at the second stage and decreased
rapidly at the third stage. The MPWT and consultants explained alternatives, criteria and AHP
technique intensively in the second stage, but local people’s interests in alternatives appeared
limited. Next, for the three codings of impact, compensation, and alternative, the number of
paragraphs mentioned by each stakeholder category was counted (Table 6), and specific impact
items were identified (Table 7). It could be seen through this that local people spoke frequently
about compensation and social impact, and rarely about environmental impacts and
alternatives, even though the information about adverse environmental impacts and alternatives

was provided.
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Table 6. Number of paragraphs mentioned by stakeholder category about three codings

Impact

Localpeople MPWT  Consultant NGO University ~ Commune Others Total
1st stage 2 4 1 3 1 1 3 15
2nd stage 10 9 3 0 1 1 6 30
3rd stage 10 4 0 0 0 0 0 14
Total 22 17 4 3 2 2 9 59
Compensation

Localpeople MPWT  Consultant NGO Commune  Facilitator ~ Business Total
1st stage 5 5 0 1 0 0 0 11
2nd stage 8 2 0 0 0 0 2 12
3rd stage 6 10 2 0 2 2 0 22
Total 19 17 2 1 2 2 2 45
Alternative

Consultant MPWT NGO Localpeople  District Facilitator Others Total

1st stage 0 1 1 0 0 0 0 2
2nd stage 17 10 1 1 1 1 9 40
3rd stage 4 1 0 0 0 0 0 5
Total 21 12 2 1 1 1 9 47

Source: Prepared by the author.

Table 7. Specific impact items referred by stakeholder category

Iststage Local people (residence and livelihood), MPWT (land, house and livelihood), NGO (livelihood, traffic and
accident), and business (air, accident, water and HIV/AIDS)

2nd stage Local people (residence, land, business, job, water resource, fish, sedimentation, involuntary resettlement,
local economy, and migration), MPWT (home, land, livelihood, smoke and noise), consultant (water resource,
traffic, air, accident and river current), university (job), and others (traffic, cost, noise, smoke and houses)

3rd stage Local people (economy, land, house, job and livelihood), and MPWT (land, house, job and asset)

Source: Prepared by the author.

The environment impacts were topics of interest at the meetings though the number of times it
was brought up was limited. Two groups of villagers expressed concerns about river water
pollution and fish cut by ferry propellers on October 7, 2004, and one environmental NGO
asked for the environmental criteria for decision making on December 27, 2004. However the
project proponents did not continue to discuss these topics. Regarding alternatives, local
people did not appear to discuss them even though an alternatives analysis could be a tangible
solution to avoid or minimize social impacts, or at least better explain decision-making. Only
once during a meeting on October 28, 2004 in the second stage, a local person expressed an
opinion about alternatives, saying, “When we have a bridge...[there will be] more cars and

motorcycles and the atmosphere...[will be] polluted, however, the bridge is [the] best option.”
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NGOs commented twice about alternatives, first stating on May 24, 2004, “The alternatives to
avoid the negative impacts should be considered.” In a second comment on December 27,
2004 about criteria, the representative from the NGO insisted that criteria were different
depending on the evaluator; for example the consultant engineer criteria and the environmental
NGO criteria were different. The MPWT responded to the question of who would decide on

the criteria, explaining that priority would be placed on the economic criteria.

4. Discussion

4.1 Reflecting environmental impacts on decision making

The study showed clearly that local people were very interested in social impacts related to
involuntary resettlement and compensation, and less interested in environmental impacts, even
though adverse environmental impacts were explained to them. This would be of interest to
project proponents such as donors and consultants as it suggests that future public engagement
efforts should be amended, perhaps to focus more on how the environment underpins social
and economic factors. Two groups of villagers expressed concerns about river water pollution
and fish cut by ferry propellers and one environmental NGO asked about the environmental
criteria that would be used for decision making. But their opinions were not talked about. The
project proponents might not have regarded these environmental issues as important or might
not have been prepared to discuss them. But it was certainly true that there were stakeholders
who were interested in the environment. If the project proponents had dug a bit deeper into the
problems of river water quality and fish, their remarks would have provided good opportunities
to discuss environmental impacts and reflect on the decision making. A wide range of
environmental information and specific opinions and concerns should be collected from
environmental NGOs, local people, and other stakeholders in advance and proposals to address

these opinions and concerns should be prepared before discussion. Local people appear to have
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generally supported the project. Given the inconvenience of having only a ferry service, it is
not surprising that the bridge project was very attractive for many of them. Even under those
circumstances project proponents should plan a way to reflect environmental impacts on

decision making.

4.2 Selecting a good alternative

Local people appeared to show little interest in alternatives to the project. The US Council on
Environmental Quality calls the alternatives “the heart of the environmental impact statement
(EIS)” (n.d., 15). In this case the MPWT and consultants prepared and explained information
on alternatives, criteria, and AHP, including the best option and its rationale on December 27,
2004. Representatives from one environmental NGO asked about criteria, but a consultant did
not reply to their questions and instead changed the topic by inviting opinions about factors
that participants put a high value on. The consultants provided local people with a briefing
session on AHP for deeper comprehension of the process, but local people did not seem to ask
any question about options, or a selected option and its reasons. The AHP is a common
multi-criteria method using a pair-wise comparison, and is a useful technique that utilizes the
experience and values of the evaluators. While EIA practitioners were very familiar with the
method, it was probably difficult for local people to understand a pair-wise comparison and
calculate scores. Consequently alternatives and criteria prepared by the consultants were not
modified and one alternative was selected. The AHP scores of the selected option and the
second one were .500 and .235 respectively. The selected option held the first place in 11 out
of 13 criteria. The difference was clear at a glance and no opinions appeared to be given. The
only concrete environmental criterion was noise and vibration. According to the study result,
the impacts of soil and sedimentation, and flora and fauna were bigger than noise and vibration.

Those impact items also should have been included in criteria. If the five options of a bridge
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route A, a bridge route B, a bridge route C, a ferry improvement, and no action were open to
discussion including soil and sedimentation, and flora and fauna, the local people might have
discussed alternatives. A judgment of experts is one solution but is not always the best option.
Others experts may propose other alternatives and criteria.

What should EIA practitioners do to improve the likelihood of selecting a good
alternative? Steinemann (2001) stated that more environmentally sound alternatives
could be overlooked before the formal analyses in EIA and inadequate alternatives
could undermine the goals of EIA (3). Smith (2007) examined Federal Court of Appeal
decisions on challenges to alternatives analyses that were contained in federal agency
documented and reported that federal agencies had not included a full, reasonable range of
alternatives and had improperly constructed the purpose of, and need for, their projects (126).
One proposal is to use related ideas from environmental and social NGOs and other
stakeholders to prepare and show a wide range of alternatives and criteria to be analyzed at an
early enough stage that alternatives and criteria could be modified. Another is to use an easily
understandable comparative analysis technique to display the alternatives and their distinctions
simply and objectively so that local people can understand points of discussion and give their
opinions. The representative from the environmental NGO who asked a question about criteria
provided a good opportunity to reflect on the use of alternatives analysis. Reflecting opinions
of stakeholders could improve the quality of the decision, and maintain the credibility and
legitimacy of the project. It is not difficult to add new criteria and options, evaluate them and
select the best option, and it would be regrettable not to incorporate these comments in the
future. The World Bank (1996) explained the comparative assessment of alternatives. “The
objective of comparative analysis is to sharply define the merits and demerits of realistic
alternatives, thereby providing decision makers and the public with a clear basis for choosing
between options. The key challenge...is to show distinctions objectively, and as simply as

possible. The adoption of unnecessarily complicated techniques can confuse decision-makers
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and exclude the public from effective participation” (8).

Kamijo (2015b) proposed the principal component analysis (PCA) as an alternative
assessment technique in comparison to AHP, a weighted summation, a summation without
weighting, a score method, and a qualitative analysis in five respects: option discussion;
definition of merits and demerits of alternatives; arbitrariness of an evaluator; countermeasures
for a high correlation between criteria; and ease of use (38). The PCA is a common statistical
technique and transforms a number of correlated variables into a smaller number (two or three
in many cases) of principal component (PC), so that alternatives are compared on scatter
diagrams with one PC on the X axis and the other PC on the Y axis, and comparison is
facilitated. The alternatives analysis, that has a suitable number of credible alternatives and
criteria, that the public can genuinely have an influence, and that is all communicated better,

needs to be explored in the future.

4.3 Improving the process of public involvement

Public involvement in this bridge project was improved with JICA assistance such as
information dissemination, meetings at the project site, and participation of many kinds of
stakeholders. The information was translated into the Khmer language; it was provided near
the project site and on a website; the eight meetings at three stages were held at the project site
addressing more than 1,595 participants in total. NGOs and media also attended, which helped
increase transparency and garner support from local people. To summarize the public
involvement of this project, the MPWT and consultants explained the project outline and
ESCS to local people, who generally supported the project and requested social impact
compensation. Although necessary actions for improvement were taken, the discussion was
somewhat one-sided and not as active as it might have been. It is possible that local people did

not understand the contents of discussions very well—possibly because the messages were
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overly technical—or that the dates of meetings were too late to have a real influence on
decision making.

What should EIA practitioners do to improve public involvement? The previous
studies showed that constraints on public involvement included a lack of familiarity with EIA;
low institutional capacity; a lack of a formal participation culture; a lack of trust; and a lack of
openness to rethink a project. Sullivan, Kuo, and Prabhu (1996) examined citizens’
understanding of the EIS and found a poor level of understanding. To improve understanding
they proposed computer-generated visual simulation, which enables people to see the impacts
of proposed projects and makes it easier to understand the EIS. Good quality meeting materials,
improved facilitation of discussion, and meetings at an early stage could be the proposed
solutions for the above mentioned constraints. EIA practitioners need to prepare meeting
materials including alternatives analysis, whose contents are elaborated on and easily
understandable. At the same time they need to present a list of issues to facilitate discussion at
an early stage. Creighton (2005) says, “The process of consulting with the public often helps to
clarify the objectives and requirements of a project or policy. The public can force rethinking
of hidden assumptions that might prevent seeing the most effective solution. ...The public often
possesses crucial information about existing conditions or about how a decision should be
implemented” (18). One benefit of public involvement is that it could provide opportunities for
project proponents to notice environmental and social impacts particular to the project area,
which is likely to improve the quality of the EIS. Good quality public involvement could rest
upon environmental and social awareness of project proponents.

To summarize the above, one realistic approach to improve the process is to identify
and meet main stakeholders—a small number of people at convenient locations within their
community—communicate with them using techniques such as visual simulations, learn what
information they already possess, and understand their responses before the main public

consultations, at an early enough stage in the project that the alternatives could be reassessed.
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The main public consultation might then provide opportunities for every stakeholder to

confirm the contents of the report and for project proponents to collect additional information.

4.4 Novelty, credibility, and validity of quantitative text analysis as an analysis tool

Previous studies on public involvement have generally been qualitative, except for a
consultation and public participation index (Mwenda et al. 2012). The minutes from the
meetings on public involvement have never been analyzed quantitatively even though they
provide valuable information and are readily available. Through the QTA capable of analyzing
qualitative data, key words and topics were extracted automatically in a short time and it was
easy to understand an outline of meetings with related tables and a figure. This broader
understanding enables a detailed analysis focusing on specific codings such as impact,
compensation, and alternatives. At the same time it also enables a reader to easily understand
and reproduce the results of the analysis. The QTA could be a very efficient and useful tool for
obtaining valuable knowledge from existing minutes from meetings attached to EIS, which
could be invaluable sources of information for any future analysis of public involvement.

This study dealt with one project, but one benefit of quantitative analysis is the ability
to compare different projects to each other, which would then lead to new knowledge. For
example, is there a vast difference or similar tendencies between projects or sectors? What are
the major factors contributing to any differences? What is the alternatives analysis technique to
facilitate discussion? The quantitative text analysis could find answers to those questions and

broaden the baseline of public involvement researches.
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Conclusion

The study analyzed the minutes from the meetings on one bridge project using the QTA. The
QTA highlighted a valid analysis tool for public involvement, and was very useful for
understanding a quantitative overview of public involvement and focusing on specific subjects
of examination in a short time. Compared with previous qualitative research, this study was
able to focus more on concrete topics of how to reflect environmental impacts on decision
making and how to select a good alternative through the QTA. At the very least, this study
shows that more time could be spent analyzing and discussing the issue. Even improving
institutional constraints such as information disclosure, access of information, use of local
language, locations of meeting places in communities, and participation of many kinds of
stakeholders including NGOs and media, were insufficient for increasing public involvement
in decision making. Good and understandable meeting materials, and the facilitation of
discussion and meetings at an early stage could be key components to improve public
involvement, and such involvement could rest upon the environmental and social awareness of
project proponents. In particular this study focused on a discussion about alternatives analysis,
which is the heart of the EIS. The discussion about alternatives analysis is required because the
significant impacts are decided and the mitigation measures are limited after one option has
been selected. Further research is needed to improve public involvement using the QTA,
focusing on high- or low-interest items to local people, alternatives analysis, and comparison

with projects.
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Abstract (in Japanese)
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