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 Background: Development of an area relies heavily upon integrated means of trans-

portation as well as synergy between different systems. In order to provide reliable 

means of transportation, roads and road networks should be built because these facili-
tate mobility both human beings and goods. Road network facilities significantly con-

tribute in land transportation and the entire transportation system. Strategic policy relat-

ed to development of infrastructure for transportation generally aims at strengthening 
the unity of the nation, stabilization of various sectors of life and facilitation of national 

development. Objective: The objective of the study is to develop appropriate strategy 

for improving conservation area in Towuti Lake, based on physical, financial, social, 
natural and human capital in order to solve the issues taking place in the conservation 

area. Method:  The primary data was obtained from respondents living in the coastal 

areas of Towuti Lake through questionnaire, observation and interview. The secondary 
data was collected from the Bureau of Statistics and Regional Development Planning 

Agency of Luwu Timur.  Results: Based on the SWOT analysis, the findings inferred 

that the development strategy for Towuti Lake conservation area occurred in quadrant 
1, i.e., aggressive Growth Oriented Strategy using Strength Opportunities (SO) and 

these were applied based on the opportunity and maximizing the strength which the 

conservation area had. Conclusion: The strategic management in the study is devel-
oped as follows: finish road network improvement expansion; increase the public will-

ingness, develop infrastructure and facilities; conduct conservation program in the area; 

create vertical and horizontal job vacancy, establish regulations that maintain the en-
demic biota in Towuti Lake Conservation Area and apply sustainable farming to create 

synergy between farm and livestock. 

 

INTRODUCTION 

 

Development of an area relies heavily upon integrated means of transportation as well as synergy between 

different systems. In order to provide reliable means of transportation, roads and road networks should be built 

to facilitate mobility of both human beings and goods. Infrastructure for transportation, particularly road 

network, is pivotal in order to expand a region and therefore, infrastructure for transportation heavily dictates 

how accessible a region is. High accessibility results in high interaction between areas whereas low accessibility 

results in low interaction between the areas (Tamin, 2002). Road network facilities have significant contribution 
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towards land transportation and also the entire transportation system. Strategic policy related to development of 

infrastructure for transportation generally aims at strengthening the unity of the nation, stabilization in various 

sectors of life and facilitation for national development. Development of integrated road network on national 

level has hierarchy in connecting islands, areas and regions that eventually encourage interaction between 

people.  

However, development of roads across conservation area may affect the structure of ecosystems and the 

dynamics including their species composition, especially wild-life (Coffin, 2007). Roads may kill insects and 

animals more frequent near water holes, lake and has negative impact on traditionally-used animal tracks. 

Mammals, reptiles and amphibians are among those which are highly affected when roads are built through or 

near wetlands because it cause significant mortality and create barriers during migration and dispersal (Aresco, 

2005; Ramp et al., 2006). Clearly, the construction of transport lines such as roads results in the direct 

destruction and removal of existing ecosystems, and the reconfiguration of local landforms. 

The objective of the study is to develop appropriate strategy for improving conservation area in Towuti 

Lake, based on physical, financial, social, natural and human capital in order to solve the issues taking place in 

the conservation area. Besides that, this study also explains the strengths and weaknesses of the conservation 

area as well as identifies macro environment (external) which may influence management of the conservation 

area in Lake Towuti currently or in the future; it is expected that the strategy being developed would be 

sustainable. 

 

MATERIALS AND METHODS 

 

Setting and Design of the Study: 

The setting of the study was 3 (three) villages, Pekaloa, Mahalona, Bantilang located in Towuti, a region in 

Luwu Timur, South Sulawesi, Indonesia. The study was a descriptive quantitative study of which findings were 

obtained through valid data from literatures and data collection methods in the field and it conducted thorough 

analysis towards the road networks in Towuti Lake Conservation Area. 

 

Data Collection Method: 

The preliminary stage of the study was to obtain the primary data directly from the selected respondents us-

ing questionnaire, observation and interview, which was conducted in Towuti Lake Conservation Area. The 

secondary data were obtained by analyzing important and official documents from several Regional Working 

Units and data related to Towuti Lake Conservation Area collected by the Bureau of Statistics and Regional 

Development Planning Agency of Luwu Timur. 

 

Data Analysis: 

Data analysis method was SWOT analysis which stands for Strengths, Weaknesses, Opportunities and 

Threats. Rangkuti (2004) stated SWOT analysis was based on logic that emphasized on strengths and opportuni-

ties, but at the same time minimized weaknesses and threats. Umar (2003) explained that SWOT analysis was 

important matching tool that helped developing four types of strategies, available internal factors (Strengths and 

Opportunities) and external factors (Weaknesses and Threats). The stage compared the internal and external 

using the SWOT matrix in order to develop alternative strategy (Rangkuti, 2004). 

 

RESULT AND DISCUSSION 

 

Findings: 

The development strategy for Towuti Lake conservation area was in quadrant 1, that was aggressive 

Growth Oriented Strategy using Strength Opportunity (SO) and these were applied based on the opportunity and 

maximizing the strength the conservation area had. 

 

The SWOT analysis consisted of the following steps, namely: 

a. Analyzing and developing IFAS (Internal Factor Evaluation) matrix, 

b. Analyzing and developing EFAS (External Factor Evaluation) matrix, 

c. Developing SWOT matrix, 

d. Developing table for alternative strategy ranking. 

 

In SWOT analysis, the internal factors that played significant roles in quality of service or one of its com-

ponents were analyzed and at the same time considered external factors too into accounts: 

 Strength was positive and internal, 

 Weakness was negative and internal, 

 Opportunity was positive and external, 
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 Threat was negative and external. 

 
Table 1: SWOT Matrix Analysis 

Internal 

Factor 

(IFAS) 

 

 

 

 

 

 

External 

Factor 

(EFAS) 

STRENGTH (S) 

1. Access to means of transportation,  

2. Willingness to get education,  
3. Increasing number/ intensity of family 

visitors 

4. Job Opportunity  
5. Endemic biota 

WEAKNESSES (W) 

1. Human and Natural Resources 

2. Available natural resource in Lake 
Towuti Conservation Area 

3. Access to facilities in Lake Towuti 

Conservation Area 
4. Regulation/ Indigenous Rules (Norms) 

OPPORTUNITIES (O) 

1. Expansion and improvement of 

road network,  

2. Declining number of unemploy-
ment,  

3. Lake Towuti Conservation Area 

as ecotourism, 
4. Potential for sustainable farming 

application 

SO STRATEGY  

1. To finish expansion and improvement of 

road network so that public has easier 

access to transportation, 
2. Improving road accessibility and infra-

structure will increase public willing-

ness to pursue education,  
3. Optimizing natural and man-made re-

source in Towuti Lake Conservation 

Area to attract more visitors, 
4. Creating vertical and horizontal job 

vacancy to facilitate activities around 

Expansion and improvement of road 
network  and reduce unemployment 

rate,  

5. Establish regulation to preserve endemic 
biota in Towuti Lake Conservation Ar-

ea,  
6. Apply sustainable farming to create 

synergy between farm and agriculture to 

decrease productivity in agricultural 
sector and increase livestock. 

WO STRATEGY  

1. Increasing quality and quantity of 

human resource in Towuti Lake Con-

servation Area through formal and non-
formal education (training, workshop, 

etc), 

2. Apply sustainable farming to create 
synergy between farm and agriculture 

to decrease productivity in agricultural 

sector and increase livestock,  
3. Optimizing available resources by 

increasing facilities that attracts visitors 

to Towuti Lake Conservation Area, 
4. Establish and socialize regulations that 

facilitate development in Towuti Lake 

Conservation Area. 

THREATS (T) 

1. Illegal Logging  

2. Conflict of Interest 
3. Forest Encroachment  

4. Capturing endemic biota  

 

ST STRATEGY 

1. Carrying out principle of chain of com-

mand where similar individual or insti-
tution has authority; it prevents overlap-

ping and goes hand in hand with aware-

ness campaign, socialization for the 
stakeholder about who’s doing what, 

2. Strict regulation about illegal logging,  

3. Strict regulation about forest encroach-
ment,  

4. Strict regulation about capturing endem-

ic biota,  
5. Improving quality of road network in 

Towuti Lake Conservation Area for in-

creasing public welfare and at the same 
time taking conservation and environ-

mental sustainability into account.  

WT STRATEGY 

1. Decreasing damage to the environment 

and natural resources, 
2. Developing capacities and capabilities 

to manage resources in Towuti Lake 

Conservation Area by taking environ-
mental concerns into account, 

3. Establishing laws and authorities to ban 

illegal logging, forest encroachment 
and capturing endemic biota,  

4. Establishing and socializing regulation 

and rules that facilitate development in 
Towuti Lake Conservation Area , 

5. Optimizing natural resources in Towuti 

Lake Conservation Area by taking care 
of the endemic biota.  

 

 

Grand Strategy Matrix Analysis: 

Based on internal and external data analysis, the total scores for Strength, Weakness, Opportunity and 

Threat were 1.651, 1.272, 1.529 and 1.273 respectively. The total score of the internal factors (2.923) was higher 

than that of the external factors (2.802). It showed that the internal factors had stronger influence towards con-

servation program in Towuti Lake compared to external factors. As an inference, the program should put the 

external factors into emphasis by focusing on strength and minimizing weaknesses. Yet, at the same time, the 

program should not put aside the external factors, pursuing opportunities and solving threats. It corroborated to a 

study conducted by Carpenter and Sanders (2007) in which it was mentioned that the internal factors had 

stronger influence than external one. Therefore, the researcher developed strategy that emphasized on the 

strength, minimized the weaknesses, and constantly sought opportunities. The result of the external and internal 

factor analysis was used to decide coordinate for management strategy for Towuti Lake Conservation Area us-

ing grand strategy matrix analysis. In this context, the horizontal (X) axis was the internal factor. The score of 

the X coordinate was (1.651 – 1.272) = 0.379. At the opposite, the vertical (Y) axis was the external factor. The 

score of the Y coordinate was (1.529 – 1.273) = 0.256. Figure 1 described the coordinates in a detailed manner. 
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Fig. 1: Grand Strategy Matrix to Preserve Towuti Lake Conservation Area 

 

Discussions: 

Based on the grand strategy matrix, the conservation program for Lake Towuti was in quadrant 1 where 

there are ample opportunities to develop based on the area strengths. As a result, the strategy used is to minimize 

the internal issues to get better opportunities (Agarwal et al., 2012). A number of studies inferred that the activi-

ties should start on a quality basis, quality standard and manual. So, through SWOT analysis, the strategy was 

developed not only emphasizing on strength and opportunity, but also minimizing weakness and threats. Each of 

the strategy was developed based on available indicators. Not only did weakness and threat play role as obsta-

cles, but they also became facilitators. Those weaknesses and threats would optimize strength and opportunity 

(Dyson, 2004).  

Research conducted in the Republic of Congo showed that the roads which are constructed and maintained 

by logging concessions, intensify animal hunting by providing hunters, greater access to relatively unexploited 

populations of forest wildlife and by lowering hunters’ costs to transport the hunted animals to market. With a 

concern towards the conservation area, the investments should be prioritized strategically in segments of the 

network that would maximize local and national economic benefits while minimizing the adverse effects on 

forest wildlife (Wilkie et al., 2000). Therefore an integrated approach to the management and analysis of road 

functions and impacts in rural forest areas is indispensable. This approach is followed by considering ‘road’ as 

an ecosystem (techno-ecosystem) and conducting a ‘road ecology analysis’ prior to drafting policy or manage-

ment decisions. The ecosystem approach to road problems has several advantages including providing a holistic 

framework for analyzing all aspects of the road from their alignment with operations and decommissioning and 

all road functions regardless of valuation and providing a holistic focus to their management (Lugo and Gucin-

ski, 2000). 

 

Conclusion: 

The management strategies for Towuti Lake Conservation Area towards road network improvement were 

as follow:  

1. Finish road network improvement expansion in order that the public can get easier access to transportation, 

2. Increase the public willingness to get education by improving road accessibility, infrastructure and facilities, 

3. Conduct conservation program in the area by optimizing the natural and man-made resources because these 

will attract more visitors, 

4. Create vertical and horizontal job vacancy in Towuti Lake Conservation Area to reduce unemployment rate, 

5. Establish regulations that maintain the endemic biota in Towuti Lake Conservation Area,  

6. Apply sustainable farming to create synergy between farm and agriculture to decrease productivity in agri-

cultural sector and increase livestock. 
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The recommendations for the management strategies for Towuti Lake Conservation Area towards road 

network improvement are as follows. Land transportation is vital to connect one area to another. Therefore, the 

authorities should develop road network and transportation system (regular), by building road network that con-

nects areas internally (villages within one region) and externally (region, municipality and others). Taking mo-

bility of human and goods into consideration, job vacancy, wage, public and accessibility should be improved. 

The locals should also participate actively in planning eco-tourism program for Towuti Lake Conservation Area. 
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