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PREFACE 

The APEC Low-Carbon Model Town (LCMT) project seeks to promote low-carbon technologies in city planning 

in order to manage rapidly growing ener gy consumption and greenhouse gas emissions in urban areas of the 

APEC region.  

The key objectives of the project are: 

1) To develop ôThe Concept of the Low-Carbon Town in the APEC Regionõ, which is a guidebook on the 

principles and implementation of low -carbon design; 

2) To assist in implementing concepts in selected towns by providing feasibility studies and policy reviews of 

these planned urban development projects; and 

3) To share best practices and real-world experiences of low-carbon design with planners and policymakers 

throughout the APEC  

This report presents the findings of Policy Review for Bitung City, North Sulawesi Province, Indonesia. 

The reviewed economy and the Review Team share the accountability for the policy review. A team of six experts 

conducted the Policy Review in Bitung City, North Sulawesi Province, Indonesia (see Appendix A). They visited 

Bitung City from 30 November to 2 December 2015. 

During the visit, the Review Team held comprehensive discussions with representatives and experts from 

Bitungõs Municipality, provincial government of North Sulawesi and other Indonesian government agencies (see 

Appendix B). The Review Team wishes to thank all the presenters and others that spent time with the team for 

discussions. We give special thanks to the team of the provincial government of North Sulawesi and Bitungõs 

Municipality who organised the event.ee special thanks to the team of the San Borjaõs  
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EXECUTIVE SUMMARY 

Bitung City is a rapidly growing district in North Sulawesi Province and under the Government Regulation No. 

32 of 2014 has been approved by the President of Indonesia as the Bitung Special Economic Zone (SEZ), as such, 

there is an imperative for it to address carbon emissions in parallel with its development. The city is in the 

process of developing local low-carbon targets whilst aiming to improve the quality of life for its residents and 

Bitung SEZ. Its low-carbon town plan addresses the building sector, urban function planning, energy planning, 

transportation, and environmental  planning. Critically, the city has a capability to both address important metrics 

- such as, the cost effectiveness of actions to mitigate emissions associated with this growth - alongside the 

individual and collective leadership that inspires sustainability change. 

To assist the city develop its plans, and become a model for other towns, Bitung City is the site of a two part 

APEC peer-review led by the Asia Pacific Energy Research Centre (APERC). Part 1 of the review contains 

background information on Bit ung City as well as Bitung SEZ and provides context to Part 2, ð which is produced 

by the review team. The findings and 64 recommendations for implementation in this policy review are grouped 

by topic: legal framework, sustainable urban planning, low-carbon buildings, area energy management systems, 

renewable energy and untapped energy planning, transport, and environmental planning.  

Implementing these recommendations requires considering multiple perspectives: 

¶ Is the action cost effective? E.g. a simple analysis of the unit cost of carbon emissions mitigation. 

¶ Is the action visible and engaging? E.g. to what extent will the action educate residents and visitors 

about the importance of sustainability.  

¶ Does the action generate political and community support?  E.g. does strong leadership exist to promote 

the action?  

¶ Will community, businesses and other stakeholders engage to promote these changes?  

There are quantifiable issues, such as costs and timing, and also less tangible considerations such as leadership 

and stakeholder enthusiasm and support.  

The recommendations are graded by priority for implementation, ôimmediate actionõ, ôaction in 2-3 yearsõ, and 

ôaction in the longer termõ so that policymakers have a base to determine the timeframes for each 

recommendation when drawing on the ôexpertsõ review. An ôintegrated frameworkõ explains the rationale for the 

prioritisation. The Municipality is well placed to understand issues such as leadership and support and along 

with using an integrated framework Bitung  SEZ can become a leading Low-Carbon Town (LCT) and implement 

the short-term recommendations. The immediate action recommendations are the higher priority, as they are 

both cost effective and likely to generate strong community support. Residents and visito rs can embrace the 

low-carbon concept from the beginning and receive early benefits when travelling along the pathway to a low -

carbon future. 

ἙἙἙ Recommendation for immediate action; ἙἙ Recommendation for action in next 2-3 years; Ἑ 

Recommendation for action in the longer term.  
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RECOMMENDATIONS 

PREAMBLE 

The key recommendation of this report is for modern rail lines for both passengers and freight to be the main 

infrastructure development priority for the Bitung region and the Bitung SEZ. This major developm ent project 

will successfully link the SEZ to the port, Bitung Central Business District (CBD), the airport and wider region. It 

will be encourage agglomeration and will be the catalyst project that integrates the new SEZ into the future 

economic growth, development and planning of Bitung and it will help set the course to a low carbon future for 

the region.  

Railways are central to the formation of modernity and ideas of progress. Railways contribute to social vibrancy 

and economic competitiveness by transporting multitudes of customers and workers to city centres and inner 

suburbs. Railways channel growth toward dense city agglomerations and along their arteries, as opposed to 

highway expansion, indicative of the U.S. transportation policy, which incents development of suburbs at the 

periphery, contributing to increased vehicle miles traveled, carbon emissions, development of greenfield spaces, 

and depletion of natural reserves. 

Efficient rail passenger transport and new rail freight transport can help achieve a number of planning objectives 

in Bitung including integrating the SEZ with the CBD, energy conservation and emission reductions, assisting in 

traffic congestion reduction, road and parking facility cost savings, improved consumer affordability, improved 

mobility for non -drivers, crash reductions, support for strategic land use development objectives, and improved 

public health and fitness.  

The development of a passenger rail line alongside the freight requirements would have a significant impact on 

the wider North Sulawesi economy and will encourage jobs and growth in the area. A freight train hauls cargo 

using freight cars specialised for the type of goods. Freight  trains are very efficient, with economy of scale and 

high energy efficiency. The freight line with an inland port facility at the SEZ linking to the port will free up space 

at the Bitung Port facility and provide more efficient and reliable delivery of fr eight. It will reduce truck and 

vehicle movements and travel time in the CBD and provide for future growth of the port and increase the tourism 

potential of the facility. A passenger line from Bitung CBD to Manado would also have the ability to move 

workers from both Bitung and Manado to the SEZ and it would also assist in resolving wider regional issues such 

as the urban road congestion in central Manado. The location of an inland freight hub and the passenger stations 

at the SEZ are critical facilities that will impact on both the SEZ Master Plan and all future land use proposals 

and any existing planning work needs to be able to be updated and revised to take into account the proposed 

rail line and freight hub and passenger platform location. When rail is  combined with road transport, a roadrailer 

will allow trailers to be driven onto the train, allowing for easy transition between road and rail. Bulk handling 

represents a key advantage for rail transport. Low or even zero transshipment costs combined with energy 

efficiency and low inventory costs allow trains to handle bulk much cheaper than by road. 

  

https://en.wikipedia.org/wiki/City_centre
https://en.wikipedia.org/wiki/Inner_suburbs
https://en.wikipedia.org/wiki/Inner_suburbs
https://en.wikipedia.org/wiki/Agglomerations
https://en.wikipedia.org/wiki/Highway
https://en.wikipedia.org/wiki/Suburbs
https://en.wikipedia.org/wiki/Vehicle_miles_traveled
https://en.wikipedia.org/wiki/Carbon_emissions
https://en.wikipedia.org/wiki/Greenfield_land
https://en.wikipedia.org/wiki/Natural_reserve
https://en.wikipedia.org/wiki/Cargo
https://en.wikipedia.org/wiki/Goods_wagon
https://en.wikipedia.org/wiki/Roadrailer
https://en.wikipedia.org/wiki/Semi-trailer
https://en.wikipedia.org/wiki/Bulk_material_handling
https://en.wikipedia.org/wiki/Bulk_cargo
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OVERARCHING  

Recommendations for immediate action ἙἙἙ 

Rec. 1: Develop a freight strategy for SEZ/Bitung/Manado and d etermine when a freight line between 

Bitung SEZ and Manado is going to be constructed, whether this should also incorporate a passenger 

line and where in Bitung SEZ the rail corridor would be.   

Rec. 2: Investigate and test whether local geothermal power is viable for Bitung SEZ. 

Rec. 3: Establish if a new port in Bitung SEZ is required in the medium or long term, based on an 

environmental impact assessment, a transport impact assessment, a cost benefit analysis and 

evaluation against an alternative economic use such as a restaurant, mixed use development, and 

housing area supporting the SEZ. 

Rec. 4: Continuously repeat in public relations campaigns the message that the transition to a low -carbon 

economy is the biggest oppor tunity for the region to realise long term sustainable growth.  

Rec. 5: Implement a successful promotional campaign to attract internal and foreign direct investments to 

Bitung SEZ area.  

Rec. 6: Ensure the Governmentõs strategic objectives and immediate actions are consistent with an 

integrated approach that has concerted interactions of all stakeholders. 

Rec. 7: Launch and undertake a large scale long term research project to make a detailed assessment of 

stakeholdersõ actions, develop baseline data to monitor annual progress, and keep a scientific record 

of the Bitung SEZ development. 

Rec. 8: Launch and implement activities as soon as possible to strengthen education and training systems, 

and support skills development, at both industry and public sector levels. 

Recommendations for actio n in the next 2 -3 yearsἙἙ 

Rec. 9: Develop and mobilise the required scale of technology, finance and knowledge, along with new 

goods and services, as the keystone of the process to deploy energy efficiency and low-carbon 

technologies. (ἙἙ and Ἑ)  

Rec. 10: Develop solutions that address the complex holistic approach at the high level and a systematic 

understanding of opportunities available at the very local level .   

Recommendations for action in the longer term Ἑ 

Rec. 11: Ensure project holders should see that their benefits fall into two categories: polit ical and socio 

economical. 

Rec. 12: Introduce a local reward scheme and a programme of regular competitions to constantly increase 

low-carbon standards and make achievements of local businesses widely visible. 
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LEGAL FRAMEWORK 

Recommendations for immediate action ἙἙἙ 

Rec. 13: Maintain good governance, coordination, cooperation and strong leadership  of the central 

government and local governments of both province and city , in order to realise low-carbon Bitung 

SEZ.  

Rec. 14: Identify (in parallel) what kind of the low -carbon regulations, standards, and procedures needed 

to be prepared in  North Sulawesi SEZ Management Council (SMC). 

Rec. 15: Have a regular meeting between the central government, local governments and SMC to solve 

the obstacles that may rise during the implementation of the elec tricity infrastructure proj ects, in order 

to secure adequate electricity infrastructure in the SEZ. 

Rec. 16: Encourage local governments to be involved in the electricity planning and developmen t, in order 

to secure adequate electricity infrastructure in the SEZ. 

Recommendations for action in the next 2 -3 yearsἙἙ 

Rec. 17: Expand North Sulawesi SMCõs authority to include oversight of implementation of the Low-Carbon 

Development Strategy (LCDS) and establish a Bitung SEZ Management Agency (SMA) by North 

Sulawesi SMC as soon as possible. 

Rec. 18: Involve all stakeholders in the preparation of regulations, standards, and procedures related to 

low-carbon measures through transparent methods.  

Recommendations for action in the longer term Ἑ 

Rec. 19: Provide attractive incentives to support t he regulations, standards, and procedures that raise 

awareness and encourage people in the SEZ to develop low-carbon measures. 

SUSTAINABLE URBAN PLANNING 

Recommendations for immediate action ἙἙἙ 

Rec. 20: Develop a design brief and policy settings for Bitung SEZ through an Enquiry by Design process, 

which genuinely engages the community and sets out the expectations and potential solutions for a 

low-carbon community precinct. 

Rec. 21: Develop an assessment tool and data collection process, and then monitor and collect data from 

the project, to ensure the project meets its low-carbon goals and targets. 

Rec. 22: Update the SEZ master plan to incorporate and integrate the recommendations of this report.  

Recommendations for action in the next 2 -3 yearsᵔ  ᴖ

Rec. 23: Deliver a demonstration precinct in stage 1, with a focus on how the factories, residences, offices, 

urban spaces, technology and landscaping interact to deliver a sustainable solution. 
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LOW-CARBON BUILDINGS 

Recommendations for immediate action ἙἙἙ 

Rec. 24: Increase the capacity of local government on low -carbon buildings by learning experiences from 

other low-carbon towns. 

Rec. 25: Set a clear and more ambitious target for photovoltaic  (PV) installation and prioritis ation among 

relevant building sectors. 

Recommendations for action in the next 2 -3 years ἙἙ 

Rec. 26: Include Eco-Industrial Park (EIP), Green Procurement and Green Building Code into the SEZ tender 

process and make them reflected in the construction at the design stage. 

Rec. 27: Include energy efficiency measures for thermal energy (steam) low-carbon measures for industry. 

Rec. 28: Include and promote green Best Available Technologies (BATs) such as PV + Energy Storage 

System (ESS) and Building Energy Management System (BEMS). 

Rec. 29: Include and promote green rooftops (solar panels, rooftop gardens) for all buildings, reducing 

cooling demands and generating green energy. 

Recommendations for action in the longer term  Ἑ 

Rec. 30: Raise green awareness among decision-makers, employees and the public. 

Rec. 31: Adopt, adapt, or develop green building rating systems.  

AREA ENERGY MANAGEMENT SYSTEMS 

Recommendations for immediate action ἙἙἙ 

Rec. 32: Establish an area management system for Bitung SEZ. 

RENEWABLE ENERGY AND UNTAPPED ENERGY PLANNING 

Recommendations for immediate action ἙἙἙ 

Rec. 33: Further elaborate in both technical and economic aspects assessment of all four potential 

renewable energy sources. 

Rec. 34: Align the four energy -related low-carbon measures with national and regional renewable energy 

policies, as well as a Sustainable Development (SD) target, especially on the special privilege and 

monetary incentive provided by SEZ. 

Recommendations for action in the next 2 -3 yearsἙἙ 

Rec. 35: Implement an ambitious national biofuel policy, biofuel for both transportation and electricity 

generation within SEZ to help account for an Emission Reduction (ER) target. 

Rec. 36: Initiate local renewable energy initiatives and activities formulated within Bitung to gain smooth 

public acceptance of renewable energy within SEZ. 
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TRANSPORT 

Recommendations for immediate action ἙἙἙ 

Rec. 37: Undertake a feasibility/options analysis into the development of a rail and rapid transit network in 

Bitung and the surrounding region linking the port to the airport via Bitung and Manado.  

Rec. 38: Develop a low-carbon transport strategy for SEZ and the public transport network to support this.  

(ἙἙἙ and Ἑ).   

Rec. 39: Develop immediately a Travel Demand Management (TDM) programme for the SEZ area to 

support all phases of the programme (short and medium term), to integrate with development and the 

wider Bitung area, and help encourage jobs, growth and tourism in the region.  

Rec. 40: Develop a communications and education programme to improve the education of all citizens 

relating to low -carbon mobility systems in the short, medium and long term . 

Recommendations for action in the n ext 2 -3 yearsἙἙ 

Rec. 41: Provide infrastructure, including rail, bus and rapid transit infrastructure, to support new transit 

oriented residential and business development within the SEZ and to link the port to Bitung and the 

airport . (ἙἙ and Ἑ) 

Rec. 42: Develop walking and cycling infrastructure and a works programme for the SEZ area. 

Rec. 43: Develop an Intelligent Mobility Strategy and an innovation/demonstration precinct for the SEZ . 

(ἙἙ and Ἑ)  

ENVIRONMENTAL PLANNING 

Recommendations for immediate action ἙἙἙ 

Rec. 44: Set up strict selection criteria fr om the projects initiation for potential investors . Large 

infrastructure development projects are a great commercial opportunity  and provide jobs and 

sustainable growth to the local economy . The Bitung Nature Conservation Agency should develop this. 

Rec. 45: Write rules at the initial stage to ensure conservation of biodiversity, consider the SEZ 

development impact on biodiversity and work to protect the Islandõs biological inheritance. 

Rec. 46: Purposefully allocate a number of different designated sites, even if very small, which can bring 

additional economic revenue to the area from the tourists flow or national and international scientific 

research projects. 

Rec. 47: Develop a special regulation as a guidance for the Bitung Local Development Plan, together with 

any Supplementary Guidance. 

Rec. 48: Establish Local Nature Conservation Sites (LNCS) to highlight sites with important natural heritage 

to developers and the Council.  

Rec. 49: Establish special Tree Preservation policies. This should be undertaken by Bitung Nature 

Conservation Agency at the Council. 
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Rec. 50: Develop and implement a marine planning policy document  and investigate a regional sustainable 

fishing certification regime to assist to develop and grow exports.   

Recommendations for action in the next 2 -3 yearsἙἙ 

Rec. 51: Establish a Bitung Carbon Reduction Strategy that requires from the developers a carbon 

reduction and resource use explanation while applying for a planning permission .  

Recommendations for action in the longer term Ἑ 

Rec. 52: Implement significant activities to advance the low-carbon agenda of Bitung SEZ with the 

emphasis on mitigation and not on adaptation . 

Rec. 53: Ensure that local communities are key stakeholders in the conservation of its natural reserves and 

the development of Sulawesi Island as a whole. This should be undertaken by the North Sulawesi SMC. 

Rec. 54: Launch commercial carbon-offsetting forest restoration programmes . This should be undertaken 

by the Bitung Nature Conservation Agency. 

ENERGY EFFICIENCY 

Recommendations for immediate action ἙἙἙ 

Rec. 55: Establish a local Energy Efficiency Strategy that identifies key strategic objectives and numerical 

energy efficiency targets put in together in a supplementary Action Plan with detailed priorities for 

investment. 

Rec. 56: Ensure the energy efficiency strategy and Local Development planning process is flexible to a 

degree to be able to respond quickly and effectively to the new national and international policies . 

Rec. 57: Use key technologies that enable Bitung SEZ to meet its specific targets on carbon reduction and 

low-carbon energy generation. 

Recommendations for action in the next 2 -3 yearsἙἙ 

Rec. 58: Adopt challenging targets for energy used and produced within the  Bitung SEZ area from 

renewable or low & zero carbon sources to be able to set very high Low-Carbon Town standards in 

Indonesia.  

Rec. 59: Launch an Energy Efficiency Grant Scheme for the local SMEs and encourage new local energy 

management companies to provide ESCO services. 

Rec. 60: Replace and modernise a significant proportion of Bitung SEZ's current electricity generating 

capacity (coal, diesel and oil fired power generation). 

Rec. 61: Explore tried and tested t echnologies that could be installed as fast as possible by experienced 

firms in this field as their commercial projects and insist on utilising as many local advantages as 

possible while introducing new to the location technologies . 

Rec. 62: Implement an Energy Efficiency Action Plan. 
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Recommendations for action in the longer term Ἑ 

Rec. 63: Deliver the production and construction in energy and resource efficient way s.  

Rec. 64: The projects' planning applications should comply with:  a) local government energy efficiency 

requirements and legal compliance rules; b) state projected financial savings through efficiencies in 

operation; and c) state environmental benefits through reduced resource use. 
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PART I: BACKGROUND INFORMATION  

Data and information from the Directorate General of New, Renewable Energy and Energy Conservation, 

North Sulawesi Provincial Government, Bitung Municipal Government (kept the original text), and the 

Feasibility Study undertaken by South Pole Group in 2015 have contributed the background information 

contained in this report. This information provides some context to the Policy Review Teamõs 

recommendations 
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1. OVERVIEW OF BITUNG CITY 

1.1. History 

According to dictionary of Sangirees ð Nederlandõs Woordenboek which was edited by Mr. K.G.F. Stellen and 

Drs. W. Aerbersold from the author was N. Adrian (1893), last published in 1959, the terminology of Bitung is 

the name of the tree, Stevige Koroestige Boom or in botany terminology was called Hivia Hospital. 

This area was found by Simon Tudus as a òTunduang Wanua Bitungó, the first man who built a hut under the 

big tree, named òBitungó that grew fertile on coastal area for farming. Later, his hut become a shelter for the 

fishermen, especially when the sea wave is high and not safe for sailing. Of many meeting with fishermen then 

the word òBitung (Witung)ó has turned the meaning from the tree to the place. Finally, this meaning evolved 

until now. 

After the administrative status and/or the level had changed several times, Bitung became one of municipalities 

level II of North Sulawesi Province on 10 October 1990 based on Law No. 7 of 1990. After autonomy era, term 

of òMunicipalityó changed to be òCityó. Currently, Bitung City consists of 8 (eight) districts and 69 (sixty nine) 

villages, led by the mayor who has 5 (five) years period to run government.  

1.2. Geography 

Bitung City is located strategically on the Minahasa Peninsula in the north-east of the Sulawesi Island. It is 

geographically located between 1023õ23ó and 1035õ39ó North latitude, 12501õ43ó and 125018õ13ó East longitude 

and covers a total land area of around 313.5 km2 (31 350 ha), water area of around 439.8 km2 (43 980 ha) and 

has a 143.2 km2 coastline along the Maluku Sea. It is bordered on the north by Likupang district of North 

Minahasa Regency and the Maluku Sea, on the east by Maluku Sea, on the south by Maluku Sea and on the 

west by Kauditan district of North Minahasa Regency. This city is situated approximately 47 km from the 

provincial capital of Manado. 

Figure 1: Geographical Situation of Bitung City 

 

Source: BLH Kota Bitung, 2015a 
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1.3. Topography 

From topography aspect, most of Bitung City areas are hilly (45%), mountainous (33%), and undulate area (18%); 

only 4% constitutes sloping land. The slope approximately 250 to 400 dominates mostly in Bitung City (38%), 

while flat area (the slope Ů 80) is only accounted for 8%.   

The eastern part of Bitung, which stretches from the Aertembaga coast to the west at Tanjung Merah, is a 

relatively flat plain (slope <150), and hence could be possibly developed as an urban area, for industry, business, 

or residential purposes. The northern part of the city has a hilly topography with agriculture, plantations, 

protected forests, wildlife parks and nature reserves. In southern part of Bitung, there is an island, called as 

Lembeh Island. The soil characteristic on this island is generally coarse and covered by coconut plants, 

horticultures and other crops. Lembeh Island has a beautiful costline and has potential to be developed into a 

marine tourism area. 

According to its geological mapping, the city is gener ally composed by volcanic rocks and volcano-clastic 

partially covered by surface sediments. The city has 8 (eight) mountains, namely Mt. Duasudara (1 350 m), Mt. 

Tangkoko (870 m), Mt. Batuangus (1 189 m), Mt. Klabat (1 990 m), Mt. Woka (370 m), Mt. Lembeh (479 m), Mt. 

Temboan Sela (480 m), and Mt. Wiau (861 m); and has five small rivers that have their estuaries respectively in 

Selat Lembeh, Girian, Sagerat, Tanjung Merah, Tewaan, and Rinondoran. 

Figure 2: Topography Condition of Bitung City 

 

Source: BLH Kota Bitung, 2015a 

Bitung has large areas of protected forest (4 611 ha), tourism forest (1 271 ha) and reserve forest (7 495 ha). 

These forests make Bitung the most forested region in North Sulawesi Province. The topography, distribution 

of land and climate/hydrology make the city of Bitung relatively vulnerable to natural disasters such as landslides, 

land abrasions and flooding s. The area designated as the SEZ comprises 534 ha of the second largest sub-district 

in the city, Matuari district (3  610 ha, 11% of the total area). The other districts of Bitung are Ranowulu district 

(17 117 ha, 51%), Madidir district (3 045 ha, 9%), Lembeh Utara district (3 061 ha, 9%), Aertembaga district (2 

611 ha, 8%), Lembeh Selatan district (2 353 ha, 7%), Maesa district (965 ha, 3%) and Girian district (516 ha, 1.5%). 
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The Bitung SEZ is situated on relatively flat land and close to the coast, and therefore has easy access to the 

existing port. This port will be expanded for the SEZ in line with Indonesian Government plans for the area to 

be the centre of the fishery, distribution and logistics industries for the Sulawesi Economic Corridor. 

The Lembeh Strait that separates the island from the mainland city of Bitung, and connects Sulawesi Island and 

the Maluku Sea is part of the Coral Triangle Region, which is known as the highest marine biodiversity in the 

world. The area is geographically strategic, given that it is on track water mass exchange between the Pacific 

and Indian Oceans and is so rich in nutrients from upwelling processes that can sustain marine life. Coral reefs 

across the globe are currently declining due to many factors. The biggest threat is the anthropogenic factor 

which includes over-exploitation, increased sedimentation and nutrient level due to poor land man agement, 

and habitat destruction due to destructive fishing methods. Natural phenomena, such as tropical cyclones, coral 

predation, disease and coral bleaching, is also a major cause of habitat degradation. One of the main 

consequences of habitat degradation is the loss of reef-building corals and the subsequent reduction of physical 

complexity, so the long-term detrimental effects on ecosystems and their diversity.  

Lembeh Strait is also famous for the beauty of marine tourism. The beauty of corals and marine biodiversity 

make the place an excellent location for diving locations.  

Development of sea ports, urban development of Bitung as a special economic zone as well as the construction 

of a port for industrial areas are obliged to consider legislation on t he environment and marine biodiversity.  

In addition, control at the initial stage to ensure conservation of biodiversity, consider ing the SEZ development 

impact on biodiversity and work to protect the Islandõs biological inheritance is needed. 

1.4. Population 

In 2014, Bitungõs population was 202 204 people, showing an average annual growth rate (AAGR) of 2.2% from 

the 2006 population level of 169 562 people.  Considering the city has area about 313.5 km2, the population 

density was 645 persons per km2. It can be considered pretty high like other cities in Indonesia. 

Bitung Cityõs population was dominated by young age/mature population. The cityõs population with young age 

(0-14 years old) was accounted for 28.1% and the productive age (15-64 years old) was 68.3%. As consequences 

of this population structure , the city government should provide  not only  enough education facilities but also 

enough employment. Meanwhile the group of 65 years and above of age was 3.6%. According to absolute 

number, the dependency ratio of Bitung City population is as much as 49.3. It means that every 100 persons of 

productive age must afford approximately 49 -50 non-productive persons. Generally the number of male 

population is higher than female population. In 2014, the sex ratio was 104.4%, which means that for every 10 

000 female population there were 10 438 male population. 

Figure 3: Population of Bitung City 2006-2014 and Population by Age Structure and Sex in 2014 
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Source: BPS Kota Bitung, 2015a 

1.5. Employment 

From a total number of p roductive age (15 years old and higher), around 62.2% of Bitung Cityõs population can 

be classified as potential labour market. The rate of participation in labour market was increased in 2014 

compared to 2013õs level of 61.6%. Employment opportunity in Bitung City can be considered pretty high since 

the percentage of productive age population who got jobs reaching 78.9% in 2014 and the rate of open 

unemployment was 13.2% in 2014. Industry sector is the biggest source of employment in the city (57%), 

followed by trade (14%) and agriculture (12%).  

 

 

 

Figure 4. Employment by Sector in Bitung City  

 

Source: BPS Kota Bitung, 2015a 

1.6. Climate 

Bitung City has two pronounced seasons, which are influenced by the predominant wind direction, namely rain 

and dry. The rainy season occurs from October to April and is influenced by winds from the west and northwest 

that carries a high level of moisture; whereas from May to September the air is dry as a result of winds from the 

east that have less moisture. As with the rest of North Sulawesi Province, the wettest month is usually January. 
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According to Bitung Maritime Meteorological Station, the h eaviest rainfall was accounted for 247 mm which 

occurred in January 2014. While the lightest rainfall with rainfall level of 1 mm oc curred in September and 

October 2014. 

As a tropical area, in general the temperature of Bitung City can be considered hot and the humidity is relatively 

high (around 71-81%). According to Bitung Maritime Meteorological Station, the lowest temperature was 2 1.70C 

occurred in October 2014 and the highest temparature was 34.60C in January 2014.     

The SEZ is situated in a particularly well-sheltered area, given that the dominant winds are from the west, north -

west or east and that it is further protected by Lembeh Island. An advantage of the location is that any potential 

air pollution emissions from industrial facilities at the SEZ are unlikely to be carried over Bitung. 

Figure 5: The Comparison of Rainfall in Year 2013 and 2014 in Bitung City (mm) 

 

Source: BPS Kota Bitung, 2015a 

1.7. Air Quality 

Based on the monitoring of air quality conducted by the Environment Agency of Bitung City (BLH) in 2015, the 

pollutant parameters of ambient air (SO2, O3, NO2, CO and TSP) of Bitung City still remain below the requisite 

quality standards under the air pollution control regulation. However, some  pollutant parameters  of ambient 

air in concentration, particularly SO2 and TSP at 6 monitoring points which are located in Tangkoko terminal, 

Girian, Sari Cakalang field, Mayorõs office, Downtown, Pateten village, recorded an increase compared to 2014õs 

level. This is possible happen because of the increased number of vehicles in Bitung City as well as consumption 

of coal by industries.  

Table 1: The NO2 Pollutant Parameters of Ambient Air in Bitung City 

Parameter Measurement Result of NO2 

 

No. LOCATION 
DURATION OF 

MEASUREMENT 

AMBIENT AIR 

QUALITY 

STANDARDS 

(µg/Nm3) 

RESULT  

2014 

(µg/Nm3) 

RESULT 

2015 

(µg/Nm3) 

1. Tangkoko Terminal 1 jam 400 < 20 46 
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2. Girian 1 jam 400 < 20 38 

3. Sari Cakalang field 1 jam 400 < 20 34 

4. aŀȅƻǊΩǎ ƻŦŦƛŎŜ  1 jam 400 < 20 34 

5. Downtown 1 jam 400 < 20 34 

6. Pateten Village 1 jam 400 <20 22 

Source: BLH Kota Bitung, 2015b 

Table 2: The CO Pollutant Parameters of Ambient Air in Bitung City 

Parameter Measurement Result of CO 

 

No. LOCATION 
DURATION OF 

MEASUREMENT 

AMBIENT AIR 

QUALITY 

STANDARDS 

(µg/Nm3) 

RESULT  

2014 

(µg/Nm3) 

RESULT 

2015 

(µg/Nm3) 

1. Tangkoko Terminal 1 jam 30.000 < 5000 2200 

2. Girian 1 jam 30.000 < 5000 320 

3. Sari Cakalang field 1 jam 30.000 < 5000 240 

4. aŀȅƻǊΩǎ ƻŦŦƛŎŜ  1 jam 30.000 < 5000 560 

5. Downtown 1 jam 30.000 < 5000 571 

6. Pateten Village 1 jam 30.000 < 5000 112 

Source: BLH Kota Bitung, 2015b 

 

Table 3: The TSP Pollutant Parameters of Ambient Air in Bitung City 

Parameter Measurement Result of Dust (TSP) 

 

No. LOCATION 
DURATION OF 

MEASUREMENT 

AMBIENT AIR 

QUALITY 

STANDARDS 

(µg/Nm3) 

RESULT  

2014 

(µg/Nm3) 

RESULT 

2015 

(µg/Nm3) 

1. Tangkoko Terminal 1 jam 230 < 10 57 

2. Girian 1 jam 230 < 10 43 

3. Sari Cakalang field 1 jam 230 < 10 41 

4. aŀȅƻǊΩǎ ƻŦŦƛŎŜ  1 jam 230 < 10 43 

5. Downtown 1 jam 230 < 10 49 

6. Pateten Village 1 jam 230 < 10 47 
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Source: BLH Kota Bitung, 2015b 

Table 4: The SO2 Pollutant Parameters of Ambient Air in Bitung City 

Parameter Measurement Result of SO2 

 

No. LOCATION 
DURATION OF 

MEASUREMENT 

AMBIENT AIR 

QUALITY 

STANDARDS 

(µg/Nm3) 

RESULT  

2014 

(µg/Nm3) 

RESULT 

2015 

(µg/Nm3) 

1. Tangkoko Terminal 1 jam 900 < 20 18 

2. Girian 1 jam 900 < 20 9 

3. Sari Cakalang field 1 jam 900 < 20 6 

4. aŀȅƻǊΩǎ ƻŦŦƛŎŜ  1 jam 900 < 20 8 

5. Downtown 1 jam 900 < 20 12 

6. Pateten Village 1 jam 900 < 20 13 

Source: BLH Kota Bitung, 2015b 
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2. BITUNG ECONOMIC CONDITIONS 

2.1. Regional Gross Domestic Product 

Bitung City had a regional gross domestic product (GDP) of around IDR 8.2 trillion at constant price of 2010 in 

2013. Manufacturing industries accounted for the largest component of regional GDP in 2013 (37.9%), followed 

by agricultural, livestock, forestry and fisheries (19.9%), others (14.0%), transportation and communications 

(11.8%), construction (8.7%), and trade (7.7%). In 2013, Bitung City attained economic growth of 6.66%, an 

increase of 0.21% from 2012. The big contributions from manufacturing industries strengthen the status of 

Bitung City as an industry city with the type s of main manufacturing industries is fisheries and coconut.   

Figure 6: The Distribution of GDP Percentage of Bitung City by Sector, 2013 

 

Source: BPS Kota Bitung, 2015b  

2.2. Trade 

Bitung City is one of the largest port city  in Sulawesi island, and includes the leading port city in Indonesia. The 

multitude of sea transportation traffic can be seen from the export and import passing to the Bitung port. In 

general, total volume of export and import in Bitung C ity was increased from 383.3 thousand tons in 2013 to 

394.2 thousand tons in 2014. Meanwhile, loading and unloading activities at Bitung port experienced a decline 

in cumulative at around of 21%, from 3.8 million tons in 2013 to 3.0 million tons in 2014.  
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Figure 7: Loading and Unloading Activities at Bitung Port in 2005-2014 

 

Source: BPS Kota Bitung, 2015b 

2.3. Tourism 

Tourism and culture is a potential sector in supporting the implementation of development in Bitung City, 

because the tourism and culture function can contribute significantly to local economic activities, es pecially in 

increasing income sources of society and government. The implementation of tourism and cultural activities can 

influence the increase of economic activities and other effect in social life. For those reason, the development 

of tourism and cultu ral function should be based on community empowerment with focusing on job creation 

and increase in peopleõs income and realise the personality, dynamic, creative and resilient socio-cultural life to 

global influence. 

Bitung City has an excellent tourism objects, such as beach tour, jungle tour or historical tour. Some of the 

famous tour objects are Tanjung Merah beach, Danowudu forest, Kungkungan bay, Laut Batu Kapal Park and 

Japan monument. 

The number of foreign tourist who visit Bitung City was decreased around 43%, from 2 503 persons in 2013 to 

1 427 persons in 2014, but the number of domestic tourist was increased substantial to 55%, from 5 650 persons 

in 2013 to 8 753 persons. 

Figure 8: The Growth of Tourist Visit through Bitung Port 2011-2014 

 

Source: BPS Kota Bitung, 2015a 
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3. INFRASTRUCTURE FACILITY 

3.1. Transportation System 

Transportation infrastructure development plan in Bitung City is set up in the Spatial Plan of Bitung City 2011-

2031. Under this plan, the land transport network systems contain regulat ion concerning railway transportation 

system, marine transportation network system contains regulation concerning container terminal boxes as well 

as air transportation system contains regulation concerning feeder airport construction plan in  Lembeh island. 

In addition, the Bitung spatial plan is also has the planned to build a bridge from the mainland to the lembeh 

island and toll road from Manado -Bitung. By implementing the plan, it is expected that the mobility of the 

people and distribution of goods as well as services from/to Bitung City to/from other areas could be facilitated 

to enhance economic development in Bitung City.  

Development of transportation in Bitung C ity is expected to be implemented smoothly, orderly, safely and 

comfortable in traffic f low/urban and marine transportation. This can be achieved through various programs, 

such as: 

¶ Improvement and development of traffic systems; 

¶ Improvement and development of public transportation management;  

¶ Improvement and development of the quality and qua ntity of urban transportation infrastructure; and  

¶ Improvement and development of transportation and road networks.  

Currently, transportation sector in Bitung City is still dominated by road and marine transports. However, 

intercity highway is very narrow and is not able to accommodate the number of vehicles anymore. In order to 

address this issue, currently the highway (toll road) from Manado city to Bitung City is under construction 

supported by the Central and the Local Government. As of 2014, the length of the road in Bitung City was 48.71 

km, which is good condition account 22.11 km and the rest needs to re-maintenance.  

Figure 9: Toll Road between Manado City and Bitung City 

 

Source: Governor of North Sulawesi Province presentation, 2015 
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In 2014, there were 738 units of four wheel vehicles that were available for public transportation in Bitung City. 

The 528 out of 738 units of vehicles dedicated to serve for inner city transportation, 164 units for inter -city, and 

50 units for rural transportation. In addition, there are hired motorcycles (Ojek) that serve the non-car routes. 

The number of the hired motorcycle transportation in operation was unknown, but in general the number of 

non-government motorcycles was 25 835 units in 2014. 

Moreover, as an effort to increase mobility of the people and distribution of goods and services between regions, 

particularly from Bitung International Port to other areas and vice versa, the Central and Local Governments 

have a plan to develop train in the North Sulawesi Province as shown in Figure 10. The train project in the North 

Sulawesi Province is currently under discussion with related agencies and stakeholders. 

Figure 10: Train Development Plan in the North Sulawesi Province 

 

Source: Governor of North Sulawesi Province presentation, 2015 

In addition, considering Indonesia as an archipelago economyand Bitung City is located near the Maluku Sea, 

marine transportation is one of important infrastructure facilities  to be developed by the Bitung City government. 

Currently, Bitung City has an international port. In 2013, the number of in -coming and out -going ships in Bitung 

International Port was accounted for 3 630 units, consists of  2.59% of overseas ships, domestic ships (66.56%), 

special ships (5.29%), public ships (17.38%), and the remaining is the pioneer ships. The number of in-coming 

and out-going ships in Bitung International Port was decreased 35.11% compared to 2012. In the near future, 

there is a plan to expand the capacity of Bitung International Port as an International Hub Port.  

The first phase of the expansion of the port is to expand the container yard facilities to 6.5 ha and to extend the 

jetty length to 500 m which are expected to be completed in 2017. The second phase which is planned in 2018 

to 2022 will be focusing on extending the jetty length to 250 m, where the dock is designed to form a 90 degree 

angle and connected to the mainland. In addition, the container yard facilities will be expanded aggressively to 

46.8 ha. The fishing harbour, port office, and housing which are located around the port will be relocated to 

other areas to support this second phase.  Meanwhile, in the final phase which is estimated to be completed in 

the upcoming 2032, Indonesia Port Corporation IV (Pelindo IV) is targeting the addition al extending of  the 

container yard facilities and constructing the bulk terminal building right on in the container yard facilities. The 
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funding for this expansion plan of Bitung International Port will come mainly from the government budget 

throug h the state capital participation and the Pelindo IV budget.  

Figure 11: Bitung International Port Expansion Plan  

 

Source: Governor of North Sulawesi Province presentation, 2015 

3.2. Electricity 

The electricity needs for Bitung City are supplied by PLN (state owned electricity company) using diesel power 

plants which are located in Bitung City. Furthermore, through transmission line of 70 kV, Bitung City are supplied 

by hydro power plant in Tonsea and geothermal power plant in Lahendong.  

In 2014, the installed capacity of power plants developed by PLN had 102.7 MVA. The largest consumer of 

electricity in Bitung City in 2014 was industry sector (38.6%), followed by household (34.9%), business (22.0%), 

office (2.5%) and social (2.0%). 

Though the electricity supply is still rely on PLNõs power plants, the Mayor of Bitung City has formulated òPolicy 

Directiveó for developing electric power sector in Bitung City, as follows:  

ω Electricity supply should be environmentally friendly; 

ω Electricity infrastructures should be developed in order to increase its availability meets the demand; 

ω Public-private partnership between private companies and government should be encouraged to 

implement the large scale of electric power sector; and 

ω Empowering society to develop energy independently. 
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Figure 12: Electricity Distribution by Customer Type in Bitung City in 2014   

 

Source: BPS Kota Bitung, 2015b 

3.3. Telecommunication 

Telecommunication constitutes a very important factor in supporting the economy of Bitung City. The number 

of telephoneõs customer of Bitung City was 5 400 units in 2014. From this number, the largest consumer of 

telephone was a residence group (household) which accounted for 86%, followed by business group (11%), and 

others 3%.  

3.4. Water Supply 

Bitung City is known as the city that has a very good quality for clean water. Therefore the ships coming and 

passing through Bitung City always take a time to stop by at the port for getting clean water sup ply. The clean 

water in Bitung City are supplied from 7 (seven) water sources which are installed at Danowudu I springs with 

the capacity of 135 litre per second (135 ltr/sec), Girian river (80 ltr/sec), Sagerat river (60 ltr/sec), Kumersot I 

and II springs (30 ltr/sec of each), Danowudu II springs (20 ltr/sec), Tendeki II springs (15 ltr/sec), Pateten springs 

(12 ltr/sec), Danowudu III springs (10 ltr/sec), and Tendeki I springs (3 ltr/sec). 

In order to optim ize the utilisation of clean water in respect to the social and economic function and balanced 

with the environment,  the city government has set a target of water supply infrastructure development, as 

follows: 

ω the requirement of clean water for people, industry, and port;  

ω the realisation of a more equitable distribution pattern  from spatial aspect; and  

ω optimis ing the management of water resources. 

In 2013, the clean water production in Bitung City was increased to 14.96%, from 7.5 million m3 in 2012 to 8.6 

million m3 in 2013. It means the distribution of water supply per capita was 37.80 m3 per capita in 2013. 
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Figure 13: Clean Water Production in Bitung City in 2003-2013 

 

Source: Albert, 2015 

In November 2015, the Environment Agency of Bitung City (BLH) has had conducted monitoring of water supply 

quality in Girian river with the general objective of monitoring are environmental surveillance, establishing water 

ð quality criteria, and appraisal of resource.  

The influence of river water quality parameters as media disposal will be determined by a substance, material 

discharged into the river. Currently, the dominant  source of pollutants that could potentially contaminate the 

Girian river such as domestic waste, sand, stone quarrying, animal farm, and tofu and tempe industries. 

Test sampling of the Girian river water was conducted at seven monitoring points, starting from the upstream 

of the river which is located in Apela I village to the downstream of the river in Girian Bawah village. From the 

analysis of laboratory data on water samples of Girian river, it found that Girian Bawah, Girian Weru, Girian Atas 

and Pinokalan villages were not yet being polluted by organic substances from waste water disposal coming 

from the activity of tahu and tempe industry and household waste. However the contamination potential of 

organic substance can be increased thus waste water processing unit is necessary to lower concentration of 

organic substances which will be discharged into Girian river. In addition, the water of Girian river potentially 

contaminated by physical components due to the activity of sand and rock quarrying in the  upstream of the 

river. 

  














































































































