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ABSTRACT 

 
Mangroves represent an important source of livelihood for many poor people across 

the world. However, insufficient policy responses relating to mangrove conservation, 

combined with the lack of clearly defined property rights contribute extensively to the 

conversion of mangroves to alternative uses, in particular shrimp aquaculture. On the 

basis of relevant theoretical perspectives on property rights, this Master’s thesis 

analyses various formal and informal institutions and existing governance 

mechanisms that determine natural resources management in the Mahakam delta, East 

Kalimantan, Indonesia. By employing a qualitative participatory research approach 

the case study explores how different institutions in Indonesia shape the local property 

rights regime in mangroves. The results show that the interplay between formal and 

informal institutions involved in defining property rights, along with the lack of 

coordination among responsible government agencies, has resulted in the clearing of 

one of the largest Nypah forests in the world for shrimp pond construction within 

three decades.  Moreover, the study suggests that the current problem of mangrove 

destruction will not be solved merely by declaring the Mahakam delta as a protected 

area or by assigning full ownership rights to the local people. On the contrary, the 

study suggests that the coordination and enforcement mechanisms should be enhanced 

in such ways that they simultaneously address both local peoples’ needs as well as 

ecosystem integrity.    

  
Keywords: Conversion; Institutions; Mangroves; Property rights; Shrimp 

aquaculture; The Mahakam delta 
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1.      INTRODUCTION 

 

Mangrove ecosystems represent a high degree of complexity in terms of both resource 

production and use as they provide multiple goods and services. However, most of the 

benefits of mangroves are not generally appreciated or are sometimes camouflaged by 

only economic issues (Macintosh and Zisman 1995). Policy makers have traditionally 

viewed mangroves as ‘wastelands’ with little or no values (Choudhury 1997). This 

neglectful view has typically translated into policies which do not consider multiple 

aspects of mangroves management (Adger and Luttrell 2000). Moreover, coastal 

communities dependent on mangroves generally try to get as much resources as they 

need without considering the ecological carrying capacity of mangroves. To sustain 

their demands they convert mangroves to shrimp ponds, salt pans, mining, rice fields 

or other economically profitable alternative uses in the name of development or 

sometimes simply as a means of livelihood (Choudhury 1997). Insufficient policy 

measures, along with unclear property rights, create favourable space for exploiters to 

convert mangroves to short-term economically profitable alternatives that eventually 

degrade the whole mangrove ecosystems (Primavera 1997, 2000). 

 

Case studies across the world have shown that short-term high-return characteristics 

of shrimp aquaculture have been the strongest attributing factor to the mangrove 

erosion (Valiela et al. 2001). The conversion of mangroves to shrimp aquaculture 

pond beyond ecological carrying capacity often results in collapse of many ecosystem 

functions. Some case studies from South Asian and Latin American countries have 

presented a worse picture of environmental degradation and in some cases collapse of 

the whole industry due to diseases outbreaks and subsequent crop losses (Macintosh 

and Zisman 1995, Primavera 1997, Huitric et al. 2002). Numerous factors are 

responsible for the shrimp boom in mangroves such as local protein demand, 

international market forces, wrong policy interventions, mismatches between formal 

and informal institutions, and poorly defined or undefined property rights (Adger and 

Luttrell 2000, Armitage 2002, Lal 2002).  

  

Over the last decades, several strategies have been adopted to avert environmentally 

destructive mangrove conversion, ranging from short term adjustment to long term 
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policy response. In most cases, however, those have proven unsuccessful due to the 

lack of clear understanding of ownership history and tenure rights related to use of 

mangrove resources (Lal 2002). The complex bio-physical characteristics of 

mangroves such as diurnal tides and multiple resource outcomes create difficulties to 

set a single property rights regime for sustainable management (cf. Adger and Luttrell 

2000). Generally, mangroves are managed as common property resources for the 

wellbeing of common mass within a territorial boundary of a country, particularly for 

the dependent poor communities living adjacent to the resource area (Bourgeois et al. 

2002).  

 

Property rights have been defined as rights to utilise, control and exchange assets 

which generate economic incentives (Bromley 1991). These rights are guided by legal 

or customary restrictions on uses of resources (Schlager and Ostrom 1992). Lack of 

clearly defined or insecure property rights to the concerned stakeholder groups allure 

them to go for maximum exploitation of resources. Thus, resource-dependent 

communities fall in the labyrinth of game theory and try to grasp as many resources as 

they can without considering others’ share (Johnson 2004).  

 

With over 4 million hectares of mangrove forests, Indonesia is experiencing a huge 

competition in coastal resource uses (Ruitenbeek 1992). Like other South-East Asian 

countries (Thailand, Philippines, Vietnam, Malaysia), Indonesian mangroves are also 

facing a serious natural resource degradation from conversion to non-mangrove uses 

(Macintosh and Zisman 1995).  

 

Being one of the largest mangrove Nypah (Nypa fruticans) areas in the world, the 

Mahakam delta in the East Kalimantan Island, Indonesia, is a classic example of 

mangrove conversion (Sidik 2008). Over the last fifteen years, the shrimp aquaculture 

has become the main source of livelihood for the local communities in the Mahakam 

delta at the expense of mangrove destruction exceeding 50000 ha (Bourgeois et al. 

2002). The economic crises that hit Indonesia in 1997 caused a huge devaluation of 

local currency and shrimp prices rose sky high and consequently pond opening 

exploded in the delta (Laumonier et al. 2008). The increasing trend of shrimp farming 

makes it the most important livelihood source to the area and its relative contribution 

might be more than 50%. In some parts of the delta people are entirely dependent on 
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shrimp aquaculture. This overarching dependency on shrimp aquaculture makes the 

population of the Mahakam delta highly vulnerable to decreasing pond productivity 

and to shocks in shrimp production (Bosma et al.  2006).  

 

Moreover, the competition for land between the shrimp farmers and the oil and gas 

companies operating in the delta has become a major concern in delta’s management. 

The local community perceive oil and gas companies’ presence as to affect land use 

(drilling and pipelines which may conflict with other uses by other people) and 

aquaculture (seismic activities, risks of pollution, conflicts in access to fishing waters) 

(Bourgeois et al. 2002). On the other hand, the oil and gas company consider the local 

people as potential threat to their pipeline as many farmers build ponds near the 

pipeline area. These contested positions between the local people and the oil and gas 

companies have resulted in numerous social conflicts (Bosma et al. 2006). 

 

1.1 Problem Statement  

 

In Indonesia, property rights are shaped by both legal and customary rules. In many 

cases the land tenure arrangements of local communities are found contested to legal 

arrangements which are mostly influenced by western developed property rights 

systems (Deddy 2006). The situation is more complex in case of mangroves due their 

intrinsic nature of resources and presence of multiple actors in resource appropriations 

and management. Although many of the Indonesian formal laws admit traditional land 

rights of local communities, in practice they are characterized by multiple 

contradictions. Moreover, the government agencies respond inadequately in 

addressing multiple aspects of mangrove management. Case studies in many 

mangrove areas of Indonesia show evidence of a mismatch between customary and 

legal institutional arrangements related to property rights and in most cases it results 

in overexploitation of resources (Adger and Luttrell 2000, Armitage 2002). By using 

the Mahakam delta as a case study this research has been carried out to increase the 

understanding of the issues relating to mangrove conversion in general and property 

rights and associated institutional arrangements in particular.  
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1.2     Aim of the Study 

 

The aim of the study is to examine the role of property rights issues in the context of 

mangrove resources management. Through a case study of the Mahakam delta, 

Indonesia, the thesis will investigate the existing formal and informal institutions 

relating to property rights in mangrove regimes. Moreover, the study aims to explore 

stakeholder perspectives on the national, regional, and local institutions and current 

governance mechanisms that underpin the main structure of resource management in 

the area.  

 

1.3      Research Questions 

 

To fulfil the aims the study will answer the following questions. 

 

1) What are the institutions that shape local property rights regime in the 

Mahakam delta, Indonesia? 

2) How are the property rights issues related to resources management in 

the Mahakam delta? 

3) How do the existing governance mechanisms influence property rights 

regime in the delta? 

 

1.4     Limitations of the Study 

 

The field study covered a smaller part of the Mahakam delta and hence the 

geographically limited scope makes it difficult to draw general conclusions about 

property rights issues in mangrove management regimes worldwide. Moreover, some 

unique characteristics of the Mahakam delta (described in the case study section) are 

different from many other mangrove areas which create difficulties to make 

assumptions that are all applicable to other cases. In addition, even though property 

right theory is already established in natural resources management research, the 

theoretical underpinnings of bundles of property rights are mostly based on the 

western context that are sometimes challenged by local socio-political contexts. 

However, by focusing on a particular area, it is possible to gain an understanding of 
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the local conditions and mechanisms that affect property rights issue in a developing 

country like Indonesia. This should be useful complement to larger empirical studies 

that are beyond the scope of a Masters thesis like this. In addition, the western 

dominated elements of property rights theory should gain from being tested in more 

developing country contexts. 

  

Another important limitation that might weaken the study is the interview language. 

Most of the interviews were carried out in the Indonesian local language (Bahasa) by 

using interpreters as the local people do not speak English. Hence the quotations may 

not be strict translations from the local language to English. Moreover, many of the 

official documents relating to the Mahakam delta are written in the local language and 

have then been translated into English with the help of local researchers and Google 

Translator. However, in order to increase the validity of the empirical data a cross 

check has been done on a regular and systematic basis to minimise the risk of 

misinterpretation of the data. 

 

Furthermore, several representatives from the oil and gas companies, cold storage, 

and local capital lenders did not answer many of the questions and argued that the 

information was confidential meaning that in some cases the data is based on 

somewhat more limited number of respondents. I have however taken this into 

consideration while carrying out the analysis and when drawing my final conclusions. 
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2.       THEORETICAL FRAMEWORK  

 

2.1       Mangrove Destruction Worldwide 

 

Mangroves are facing acute resource degradation all over the world. Since 1980s, the 

world’s total mangrove area has been reduced by about 35% and the loss continues 

each year with a rate of 2.1 % (Valiela et al. 2001). Both anthropogenic and natural 

causes are responsible for mangrove destruction. Urban expansion, oil and gas 

exploration, infrastructure development, conversion to salt pan, shrimp farming, and 

conversion to agriculture land represent anthropogenic activities that are considered as 

major drivers of mangrove destruction (Primavera 1997). On the other hand, cyclones, 

sea-level rise, increased salinity are natural agents responsible for mangrove 

destruction. Seemingly, the natural agents of mangrove destruction are associated 

with climate change (Ellison 1994). It is therefore beyond the capacity of a 

community or a single state to devise policies or rules to govern trans-national 

activities. In such cases, policy guidelines are generally proposed in international 

regimes like the UN conferences to concern attending parties for devising common 

rules applicable to all countries. The Ramsar convention1, an intergovernmental treaty 

which provides the framework for national action and international co-operation for 

the conservation and wise use of wetlands and their resources (www.ramsar.org), 

suggests the adoption of a common policy for all wetlands worldwide. This 

generalisation of policy formulation apart from local cultural, institutional and 

biological diversity may not always be enough to stem current trends of resource 

degradation in the wetlands. It is therefore argued that policy should be formulated 

based on local context in consonance with international treaties (Adger and Luttrell 

2000). According to the Ramsar classification, wetlands comprise a variety of marine 

and inland categories. The convention classified Intertidal forestland under marine 

wetlands category comprising mangrove swamps, nypah swamps, and freshwater 

                                                
1 The  Ramsar Convention on Wetlands, signed in Ramsar, Iran, in 1971. There are presently 159 
Contracting Parties to the Convention, with 1838 wetland sites, totalling 173 million hectares, 
designated for inclusion in the Ramsar List of Wetlands of International Importance.  
Official website of the Ramsar Convention on Wetlands secretariat, www.ramsar.org, last visited 2009-
05-03.   
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swamps. The current study is based on mangrove and nypah swamps which are 

commonly known as mangroves. 

 

In the tropics and sub-tropics, with major concentration of mangroves, human induced 

causes are increasingly being seen as major threat to mangrove destruction. Case 

studies across the world provide evidence of mangrove destruction due to 

unsustainable human actions. Worldwide, policies have been incepted to regulate 

human actions, though most often those result in ineffective management due to a 

lack of clear understanding of drivers of destruction. Among human induced causes of 

mangrove destruction, shrimp aquaculture is the greatest. Fish culture, and 

mariculture are responsible for more than half (52%) of the losses of mangrove 

(Valiela et al. 2001). The percentage is the highest in South-East Asia corresponding 

to around 80% (Wolanski et al. 2000). Mainly, the destruction arises from conversion 

of cheap mangrove land to economically valuable shrimp, prawn and fish ponds 

(Valiela et al. 2001). 

 

2.2       Property Rights in Natural Resources Management  

 

Continuous natural resource degradation influences researchers to identify and 

analyse the concerned drivers from multiple perspectives. With increasing complexity 

in natural resource management, resulting from integration of multiple stakeholders in 

the management of resources with versatile demands, the importance of property 

rights issues has gained increasing attention in contemporary natural resources 

management research.  

 

Property is a benefit (or income) stream (Bromley 1990). When any economic value 

is imposed to an object agreed by institutions, exercised under certain guidelines that 

give any particular benefit stream protection against adverse claim, is considered to be 

property rights (ibid.). Property rights are more than simple concepts of “ownership” 

of resources; rather they are guiding principles of resource use including rights and 

responsibilities (Meinzen-Dick and Knox 2001). Bromley (1991) defines property 

rights regime as bundles of entitlements defining owner’s rights and duties in the use 

of resources, and the rules under which those rights and duties are exercised. These 

rights and duties are operational through various legal and customary constraints 
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defining use of resources without hampering others’ benefit (Schlager and Ostrom 

1992, Adger et al. 1997, Adger and Lutrell 2000). It is assumed that clearly defined 

property rights in a good governance regime secure the rights of the holder that he 

will reap the future benefits of investment and careful management, and also impose 

responsibility of bearing the losses incurred by misuse of the resources (Meinzen-

Dick and Knox 2001).  

 

Property rights are a subset of a broader institutional framework that governs human 

actions in use of resources. It evolves over time through incremental change (North 

1990). Libecap (1989) recognises property rights as social institutions, determined 

through the political process, involving either negotiations among immediate group 

members or the lobbying activities that take place at higher levels of government.  

 

Institutions can be either formal (human devised rules, laws, constitutions) or informal 

(traditional norms, values, conventions, and codes of behaviour) (North 1990). In 

many cases formal institutions are not adequate enough to define property rights. In 

those cases informal institutions can complement and increase the effectiveness of 

formal institutions or vice-versa (ibid.). Thus, property rights are the outcome of a 

complex interaction between various types of institutions whether formal or informal 

(Meinzen-Dick and Knox 2001). 

 

Unclear or absence of property rights can be seen as one of the important causes of 

natural resource degradation. Free riding opportunity evolves from overlapping 

property claims between the state and population living in, and dependant on, the 

resources (Guillaume 2006). Generally, government claims the ownership of many 

natural resources based on the notion that those are important to the country, and their 

management has important environmental and economic externalities (Meinzen-Dick 

and Knox 2001). However, in many cases, especially in developing countries, the 

national government lacks the capacity to enforce state property rights regulation on 

resource management, which leads public property to be an open access and 

eventually leading to overuse and resource depletion (Agrawal and Ostrom 2001, 

Simarmata 2008b). To overcome the problem many suggest assigning specific 

property rights such as use rights or long term tenancy to the user groups (Hanna 

1996, Jaramillo and Kelly 1997).   
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Demsetz (1967) identifies three criteria that are important for efficiency of property 

rights. These are (1) Universality—all scarce resources are owned by someone; (2) 

Exclusivity—property rights are exclusive rights; and (3) Transferability—to ensure 

that resources can be allocated from low to high yield uses.  

 

The structure of property rights regime determine the nature of interaction, whether 

complementary or conflicting, between human and natural systems (Hanna 1996). 

There are many types of property rights regimes and each differ from one another by 

the intrinsic nature of resources upon which property rights are imposed and by the 

social and ecological determinants (Fenny et al. 1990, Ostrom 1990, Bromley 1991, 

Hanna 1996). On the basis of ownership and associated rights and duties four types of 

property rights regimes have been identified (McCay and Acheson 1987, Berkes 

1989, Fenny et al. 1990, Ostrom 1990, Bromley 1991, Hanna 1996). 

 

Table 1. Types of Property Rights Regimes with Owners, Rights, and Duties  

 

Regime Type Owner  Owner Rights Owner Duties 

Private property Individual Socially acceptable uses 

control of access 

Avoidance of socially  

unacceptable uses 

Common 

property 

Collective Exclusion of non-owners Maintenance constrain rates 

of use 

State property 

(Public property) 

Citizens  Determine rules Maintain social objectives 

Open Access 

(Non-property) 

None Capture None 

 

Source: Hanna (1996) 

 

Private property assigns ownership to named individual either to a single individual, a 

group of individuals or an organisation (Hanna 1996). Private ownership of resources 

may involve a variety of property rights, including right to exclude non-owners from 

access, the right to appropriate stream of economic rents from use of and investments 

in the resource, and the right to sell or otherwise transfer the resource to others 
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(Libecap 1989). However, the owners are not allowed to exercise socially 

unacceptable uses such as polluting streams (Hanna 1996). Common property is 

owned by an identified group of people having the right to exclude non-owners and 

also to manage the property according to constraints placed on use (McCay and 

Acheson 1987, Berkes et al. 1989, Hanna 1996).  State property is under the state 

ownership (usually owned by the citizens of a state), where the operational rules are 

set by a state agency in consultation with the citizens (Hanna 1996). The agency has 

the corresponding duty to ensure that rules promote social objectives. Concerned 

citizens have the right to use resources within established rules (ibid.). Open access 

denotes the lack of ownership and control (Heltberg 2002) and therefore access to the 

resource is unregulated and open to all (Berkes 1989, Fenny et al. 1990, Hanna 1996, 

Ostrom 1998). However, ambiguities arise from differentiating common property and 

open access resources as many researchers treated both as the same and argued for 

privatization to stop resource degradation (Vainio 1998). Hardin (1968) in his famous 

article “The tragedy of commons” argues that to avoid tragedy, commons could either 

be privatized or kept as public property controlled by government.  

 

Confusion arises further while defining common property resources. Berkes (1989) 

views the concept as the resources for which exclusion is difficult and joint use 

involves subtractability: each user reduces the availability of the resources to others. 

On the other hand, Heltberg (2002) defines common property as the resources under a 

communal ownership where access rules are defined with respect to community 

membership. Schlager and Ostrom (1992) state that many people misunderstand the 

term ‘common property resource’ by referring it as a property owned by the state or 

by no one. However, on the basis of the intrinsic nature of resources Ostrom (1990, 

1998, and 2000) defines those resources as common-pool resources and common 

property as a regime under which those are held. Swallow and Bromley (1995) define 

the common property management regime as a set of institutional arrangements 

defining principles of access to a range of benefits arising from collectively-used 

natural resources. 

 

Ostrom (1990, 1998, and 2000) argues that most of the common-pool resources are 

sufficiently large enough that multiple actors can use the resources simultaneously 

and efforts to exclude the beneficiaries are costly. In this sense, common-pool 
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resources may exist in different types of the property rights regimes as discussed 

above based on size, nature of uses and overlapping claim of ownership (Fenny et al. 

1990, Ostrom et al. 1999). However, Heltberg (2002) views open access and common 

property resources jointly as commons or common- pool resources.   

 

In defining bundles of property rights, Eggertsson (1990) presents three distinct 

categories: First, the right to use resources, including the right of physical 

transformation. Second, there is the right to earn income from a resource and contract 

over the terms with other individuals. Third, there should have the right of transferring 

the ownership of a resource permanently to another party, that is, the right to alienate 

or sell a resource. These bundles are appropriate when the resources have an 

identified owner. For effective enforcement of these property rights Eggertsson (1990) 

advocated for the exclusion of others from the use of scarce resources. However, he 

did not mention anything how these rights could be exercised if the resource area is 

large and resources are seemingly abundant. Later, Schlager and Ostrom (1992) 

disaggregate the bundles of property rights into access, withdrawal, management, 

exclusion and alienation rights in case of commons management based on the user’s 

position (Fig. 1).  

 

  

Fig. 1: Bundles of rights associated with position (Reproduced from Schlager and 

Ostrom 1992). 



 22

Access refers to the right to enter a defined physical property. Withdrawal is the right 

to obtain resource units or products of a resource system (e.g., cutting firewood or 

timber, harvesting mushrooms, diverting water). Management denotes to the right to 

regulate internal use patterns and transform the resource by making improvements 

(e.g., planting seedlings and thinning trees). Exclusion is the right to determine who 

will have the access and withdrawal rights and how these rights may be transferred. 

Finally, alienation is the right to sell or lease all the withdrawal, management, and 

exclusion rights (Schlager and Ostrom 1992).  

 

The above rights can be exercised at several distinct levels of analysis (Agrawal and 

Ostrom 2001). In regard to common- pool resources, use rights (access and 

withdrawal) are the most relevant operational-level property rights2 assigned to 

individuals (Schlager and Ostrom 1992, Meinzen-Dick and Knox 2001). On the other 

hand, control rights including management, exclusion and alienation rights assign 

more power to the rights holder. Schlager and Ostrom (1992) define these rights as 

collective-choice property rights3 in regard to common-pool resources. In most cases, 

states are sceptical about handing over control rights to the user groups because of the 

concern that they can not regulate or manage the resources as the state would like 

them to be managed (Murombedzi 1998). Participants engaged in common property 

regimes are typically proprietors possessing access, withdrawal, management and 

exclusion rights, but do not possess the right to sell their management and exclusion 

rights although they frequently have the right to bequeath it to members of their 

family (McCay and Acheson 1987). 

2.3       Mangroves and Property Rights 

Mangroves differ from other ecosystems through their dual representation of both 

terrestrial and aquatic entities that they belong to and the resources they provide. 

Daily tidal flow, seasonal variability of water regime, and provision of multiple 
                                                
2 Operational level rights denote to exercising specific use rights allocated to someone without having 
power to design or change rules or resources use. For example, fishermen are allowed to fish in certain 
spots that may be set by authority, community or state (collective choice arenas). This fishing right is 
an operational-level withdrawal right authorizing harvesting from a particular area (Schlager and 
Ostrom 1992) 
3 Collective-choice property rights include both use rights and control rights. The right holder can 
participate in designing future operational-level rights. For example the setting of fishing spots is a 
collective-choice right. In such case the right holder can change the fishing area, put restriction on use 
or increase the number of fisher in a specific fishing area (cf. Schlager and Ostrom 1992) 
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resources create difficulties to adopt a single management prescription to a mangrove 

area. These unique bio-physical aspects of both marine and terrestrial entities add 

complexity in defining mangroves from property rights regimes and setting specific 

rights to the resources (cf. Adger and Luttrell 2000). The rights over the terrestrial 

component of a system can be, and often are, easily demarcated, fenced, and 

enforceable (Lal 2002). However, demarcation is not trivial in regards to the aquatic 

components and hence fencing and rights enforcement are also difficult (ibid.). The 

dual entity of mangroves presents partitioning characteristics that allows multiple 

users to be active simultaneously. For example, in a mangrove regime person A and 

person B may possess the right to collect fire wood and other non timber forest 

products. Person C may possess the right to catch fish from water body. Person D may 

possess the right of controlling others’ uses (cf. Mahoney 2004). When the regulatory 

mechanisms are weak, then it is very difficult to allocate resources to different users 

in an efficient manner. In those cases free riding situations may occur that degrade the 

whole resource regime (GTZ 2004). Over the decades, this complex situation has 

received much attention among the scholarships of property rights literature. 

Inadequate property rights create favourable conditions for reclamation and 

conversion to alternative uses of mangroves without considering the value of goods 

and services and underlying ecological processes that may be lost (Lal 1990). 

Moreover, in the case of wetlands social benefits tend to be undermined by 

conversion to private or state de facto property that gives rise to negative externalities 

in terms of distribution of wealth and livelihood security (Guha in Adger and Luttrell 

2000). 

2.3.1    Mangroves as Common Property Resource Regime 

 

At the national level, mangroves are typically considered as public property (Baily 

1988, Cormier-Salem 1999) as the benefits generated from mangroves have common 

public interest. Multiple ecological benefits such as water purification, coastal land 

stabilization, natural barrier from cyclones, natural breeding grounds for fish are all 

pure public goods that attribute positively to the consideration of mangroves as public 

property. However, many social benefits derived from mangroves such as income 

generation to adjacent communities (wood, timber, honey collection, shrimp 
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collection, mariculture) and protection of life and properties. Altogether these create 

informal groups as appropriators and managers with locally established rules which 

consider mangrove as common property regime that are most often made legitimate 

by state. Thus, it is assumed that mangrove is commonly identified with common 

property regime due to their intrinsic nature of multiple habitat provision and the 

difficulty in setting boundaries and clear allocation of resources (McGrath et al. 1993, 

Adger and Luttrell 2000, Bourgeois et al. 2002).  

 

Common property regimes can be either state managed through a variety of agencies 

or community managed depending on the size, location and nature of resources 

(Ostrom 1999, 2000). However, there is no single static institution for commons 

management. Rather, institutions are established or evolved on the basis of historical 

and cultural contexts of resource user as well as resources (Ostrom 1990). In some 

cases, external political intervention or market force shape institutions of common 

property management regimes (Agrawal 2003). 

 

2.4      Management of Common Property Resource Regime 

Bromley (1990) argues that in common property regimes coercion operates at two 

levels; one being the boundary and the other inside. At the boundary of the regime, 

the property rights should have legitimacy vis-a-vis the larger political and economic 

environment. On the other hand, inside the regime coercion operates to hold members 

in check in their use of natural resources. However, many consider common property 

regime as “cooperative”, hence coercion within the group seems irrelevant to common 

property management (ibid.).  

As discussed earlier, the state often claims ownership of common property resources 

to halt free riding of individuals through various government agencies under legal 

framework (Wade 1987). Therefore, many government agencies operate on the same 

resource area with their own interests, which sometimes create conflict with local 

resource users. Moreover, the overlapping management claim of different agencies, 

backed up by their own departmental institutions, develops a defiant attitude between 

agencies engaged in the resource regime (Armitage 2002). Thus, the resource area 

lacks proper management and free riding opportunity evolves.  
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Common property resources, in most cases, are not pure public goods but exhibit 

subtractability (Adger and Luttrell 2000). In this context common property resources 

are often called ‘common-pool resources’ which can be degraded due to unsustainable 

use (ibid.). In common-pool resources management research, degradation of resources 

often analysed through various game theoretical models (two person one-shot game 

such as Prisoner’s dilemma, Chicken game etc) (Heltberg 2002). Ostrom (1998) 

argues that even so these models capture the problem of common property resources 

degradation differently; however the basic theoretical assumptions about the finite and 

predictable supply of resource units, complete information, homogeneity of users, 

their maximization of expected profits, lack of interaction between users or lack of 

capacity to change their institutions, remain unchanged.  

 

 Garret Hardin and many of his followers viewed the appropriators as being trapped in 

these dilemmas and therefore recommendations were made for external intervention 

with different set of institutions on such settings in regard to common-pool resources 

(ibid.). Some recommend private ownership (Demsetz 1967, Hardin 1968), while 

others advocate for government ownership (Ophuls in Ostrom 1998) of resources. 

However, in many cases, where multiple actors with their versatile demands are 

active, private or government ownership has proved insufficient to halt natural 

resource degradation (Agrawal and Ostrom 2001).  

 

In common property regimes, the appropriators seldom find themselves in an 

arrangement that generates clear-cut benefit-cost ratios. Rather, in some cases a small 

elite enjoys substantial power which they gained through the flaws of collective 

choice rules. Often those elites try to block suggested changes that may generate 

overall positive gains but some losses for those in power (Ostrom 1998). 

 

Both the de facto and de jure
4
 property rights may exist in a single common property 

regime and  those may overlap, complement, or even conflict with one another 

                                                
4 The de facto property rights are those which are observed to be actually in operation 
and hence affect resource allocation and individual decisions. De jure property rights 
are the explicit legal ownership, trade and use rights as determined by the state, but 
which are only consistent with de facto property rights to the extent that they are 
enforced. (Adger and Luttrell 2000) 
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(Schlager and Ostrom 1992). The role of the state in property rights regime is mainly 

relating to enforcement of legal framework. A divergence between de facto and de 

jure property rights has been frequently observed in commons management in many 

developing countries. Even if the divergence of de facto and de jure property rights is 

seen as a cause of resource degradation, yet de jure rights are not always enough for 

the existence of sustainable common property management (Adger and Luttrell 2000). 

In such cases along with de facto rights legal framework can be used to strengthen 

confidence among resource users by promoting security and stability (ibid.). 

Under which conditions common property work best largely remains a puzzle to the 

scientific community. However, many researchers came to an overall agreement and 

identified some conditions important for successful governance of commons, namely: 

relatively small size and well defined resource boundaries, relatively small groups of 

user with shared needs and norms, stability in groups in undertaking management, 

relatively low cost of enforcement (Wade 1987, Ostrom 1990, Baland and Platteau 

1996). Nevertheless, Agrawal (2001) identifies several obstacles to adopt a universal 

set of factors necessary for successful governance of commons. Agrawal (2001) 

proposes some new conditions in addition to Ostrom, Baland and Platteau and Wade’s 

prescription of enabling condition for successful commons management (cf. Agrawal 

2001). Moreover, he argues that adoptions of guidelines for sustainable common 

property management is contextual and depend on intrinsic nature of resources 

(Agrawal 2003).  

In summary, the issue of property rights is one of the central aspects of mangrove 

management. Even though diverse local context and indivisibility nature of mangrove 

resources (mangrove provides both terrestrial and aquatic resources) impose 

difficulties to define mangroves from a single property rights regime (Adger et al. 

1997, Adger and Luttrell 2000), but state ownership or private ownership is not the 

solution to mangrove loss.  As the equitable distribution of benefits in a socially 

desirable manner is considered as one of the key social aspects of common property 

management regimes (Shanmugaratnam 1996), however continuous mangrove loss 

tends to undermine the equitable benefit distribution issue to the coastal communities. 

The simplification of resource use by converting complex mangrove ecosystems to 

solo shrimp culture affect the environment through loss of many ecological functions. 
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Moreover, shrimp culture has a socio-economic cost and cause more economic harm 

then good as concluded by Indian Supreme Court after a cost-benefit analysis of 

shrimp culture (Primavera 1997).  The world’s mangrove resources is now in rivalry 

condition with shrimp culture and most often found as a loser in the battle due to 

inadequate institutional responses and lack of clearly defined property rights. It is no 

doubt economic issue is the central argument for conversion of mangroves to shrimp 

aquaculture ponds without considering their ecological and social values. However, 

Baily (1988) argues that the shrimp aquaculture development in the expense of 

mangroves is not only a result of economization of resources, rather property rights 

and institutional issues play an important role. It is therefore argued that a well 

defined property rights regime defining user rights clearly through strengthening of 

associated institutions can contribute to effective mangrove ecosystem conservation 

and restoration as well as promote social objectives of mangroves (Adger et al. 1997, 

Adger and Lutrell 2000, Armitage 2002).  
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3.       METHODOLOGY 

3.1       Rationale for Method Selection 

The study applies an exploratory research approach intended to reflect the nature of 

the research aims and questions. Schutt (2006) defines exploratory research as a 

means to “find out how people get along in the setting under question, what meanings 

they give to their actions, and what issues concern them. The goal is to learn ‘what is 

going on here?’ and to investigate social phenomena without explicit expectations.” 

Accordingly, the empirical research described here follows an exploratoty research 

design to get insights into the property rights issues related to mangrove resources 

management in the Mahakam delta.  

A qualitative research approach has been employed to collect and analyze the data. 

The rationale for using a qualitative approach is that “it provides a deeper 

understanding of poorly understood or sensitive topics, and insights into processes as 

opposed to outcomes” (Britten and Fisher 1993). The qualitative approach has the 

ability to describe, to understand, and to explain the complexity of the organisations 

and the actors who work in them (Marshall and Rossman in Delattre et al. 2009). 

Moreover, it helps to identify a range of attitudes or beliefs system regarding a topic 

or a situation, and also provides explanations of behaviour and attitudes (Britten and 

Fisher 1993). Although generalizability is not considered to be a strength in 

qualitative research overall, if performed well generalization is possible because 

qualitative approaches accumulate a range of diversity of experiences from diverse 

stakeholders and formulate a coherent structure of evidence to explain this diversity 

(ibid.). Using the Mahakam delta as a case study, my research offers a deeper 

understanding of property rights and associated institutions in mangroves. Therefore, 

a qualitative research method is best suited to my aims and expected outcomes of the 

research. 

 

Qualitative approaches encompass a variety of techniques such as semi-structured 

interviewing, observation studies, group discussions, and the analysis of written 

documents (ibid.). All these qualitative techniques have been used in the empirical 

study of the Mahakam delta. 
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3.2      Data Collection 

 

The study uses both primary and secondary data. For primary data, in-depth 

interviews with key informants were carried out between November 2008 and 

February 2009. The goal of the in-depth interview is to deeply explore the 

respondents’ points of view, feelings and perspectives (Guion 2001). As one the aims 

of the case study is to explore the stakeholders’ perspective on the property rights 

related institutions and the governance mechanisms, the study has employed in-depth 

interview tool using semi-structured question guidelines [See appendix B for semi-

structured question guidelines]. Before conducting the interviews the key informants 

were selected using existing reports and literature on the case study area. The 

informants were classified into three different groups such as: 1) The resource users or 

stakeholders directly reliant on mangrove resources for their livelihood. 2) The 

government agency officials who are directly responsible for the management of 

resources. 3) Non government organisations and researchers who influence the 

management and policies (Fig. 2). A total of 28 interviews were carried out and each 

interview lasted between 100 minutes and 150 minutes [The list of interviews is 

provided in the appendix A]. Each interview has been coded with designation of the 

respondents and date of interview, because “in qualitative research reliability can be 

estimated, amongst other things, through coding of original data” (Delattre et al. 

2009).  

 

Moreover, a focus group discussion, comprising 12 government officials from 

different provincial and district government agencies relating to the Mahakam delta 

management, was arranged on 10th December, 2008 in Samarinda, East Kalimantan. 

Powell and Single (1996) define focus group as: “a group of individuals selected and 

assembled by researchers to discuss and comment on, from personal experience, the 

topic that is the subject of the research” (cited in Swartling 1997). Focus group 

discussion provides rich and detailed set of data about perceptions, thoughts, feelings 

and impressions of the group members in their own words (Stewart and Shamdasani 

in Freeman 2006).Therefore, a deeper understanding of the issue is possible. As this 

study tried to explore property rights issues in mangroves, hence a group discussion 

complemented the study with a deeper understanding of the government officials’ 
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perception of the issue. Moreover, government officials’ commitment and motivation 

have been observed at the focus group meeting.  

 

The interviews were complemented with a review of documents available from the 

organisations at local, regional and national levels, with particular emphasis on the 

legal and administrative frameworks for the Mahakam delta management. In addition, 

different national, provincial and local level laws and documents relating to 

mangroves and property rights have been studied and analysed. For secondary data, I 

have relied on EU Mangrove project5 reports (for more information see 

http://www.enaca.org/modules/mangrove/index.php?amp;content_id=27), scientific 

articles published on various journals, research reports carried out by different 

organisations and the Fishery Discipline of the Mulawarman University, Indonesia. 

 

3.2.1 Data Validation and Reliability  

 

In the context of the interview method, data validation and reliability are important to 

make sure that the responses are not misinterpreted and that the information about 

resources is more or less valid. Since a majority of interviews were conducted in 

Bahasa (using Indonesian interpreter) and majority of the shrimp farmers are illiterate, 

therefore after transcribing the interviews again a cross check was done in some cases 

when difficulties arose to understand the issue or information seems ambiguous to me. 

In such cases, again the field visit was done and the same respondents were requested 

to clarify the issue or information. If the respondents appeared with the same answers 

then the data were considered as more or less valid according to the respondents’ 

point of view. However, if the respondent appeared with another answers than the 

earlier then using example (e.g. you explained the issue or context this way, 

mentioning the earlier answer that I have transcribed from the earlier interview, what 

do you think about this?) the respondents were requested to clarify the new answers . 

Moreover, to increase the reliability of the data many data collected from the shrimp 

                                                
5 The EU Sixth Framework Program MANGROVE project began in 2005 and will run until 2009. The 
program is a joint collaboration among seven partner organizations from six countries. The project 
aims to improve understanding of mangrove ecosystems, communities and conflicts to develop 
knowledge-based approaches to reconcile the multiple demands on mangroves and adjacent coastal 
zones in Southeast Asia.  
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farmers were cross checked with official documents, secondary sources, and with 

government agency officials and vice -versa. 

 

 

 

 

Fig. 2: Key informants interviewed while carrying out the study in the Mahakam delta 
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As the stakeholder group is large and many stakeholders are engaged in different 

levels for resources appropriations and management, therefore to make the 

respondents list more representative this empirical study has received initial 

information about the relevant stakeholder groups from the MANGROVE project. 

Moreover, with the help of local researchers I have got access to interviewing them in 

different localities. The project contacts have also been useful in the process of 

identifying and getting access to relevant documents precisely. 

 

3.3      Data Analysis 

 

Qualitative data consist of words and observations and not numbers (Taylor-Powell 

and Renner 2003). Therefore, data analysis using a qualitative approach is not 

concerned with presenting statistical or numerical evaluation but rather to get a deeper 

understanding of many aspects and meanings of how people make sense of and 

experience the world .This approach appears to be appropriate for my aims of this 

research. As the study follows an inductive reasoning, the collected data were 

analyzed based upon the theoretical proposition. The field data were collected based 

on pre-defined research questions and the findings of the study were subsequently 

compared with past studies as well as theoretical propositions. While analysing the 

data, the study follows five general steps as described by Taylor-Powell and Renner 

(2003): (1) Getting an understanding of the data, (2) Focusing the analysis, (3) 

categorizing the information, (4) Identifying patterns and connecting within and 

between categories, and (5) Interpretation- bringing the data together.  

 

To get a better understanding of the data, reading and re-reading of the text has been 

done. Before starting the analysis, the data were retested with local researchers to 

check that the data was adequately transcribed and interpreted. Then, the data were 

organized by topic to look across all respondents and their answers in order to identify 

consistencies and differences. 

 

Categorization of data was then done by indexing them. Rather than developing 

preconceived categories, the indexing was done by emerging categories from the text 

(for example see Table 2).  
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Table 2: Categorization of data 

 

Question Categories 

Process of land permit issue 

Cost involvement   

 
Area under each permit 

How do you manage land use permit? 

Duration of validity 

  

Once categorization was done the information was summarized pertaining to a 

particular theme. The similarities and differences between stakeholder responses as 

well as across the institutions were analyzed relating to the particular theme. 

 

Using themes and connections between information the results are displayed and 

hence are made transparent in the thesis. In this step the data have been given a 

meaning and I have tried to answer the pre-determined research questions from the 

data. In some cases direct quotations are used to provide a clear illustration of the 

qualitative discussion. Data are also presented in graphical and tabular form to support 

and strengthen the narrative argumentation as well as to discover new relationships 

and recognize the significance of particular set of data (Booth et al. 2003). 
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4.      A CASE STUDY OF MANGROVES MANAGEMENT IN   

         THE MAHAKAM DELTA, INDONESIA 

  

4.1      The Study Area 

 

The Mahakam delta is located on the East Coast of Kalimantan in the Province of East 

Kalimantan in Indonesia between 0o 21′ and 1o 10′ South and 117o 15′ and 117o 40′ 

East. With an area of 150,000 ha, the landscape of the Mahakam delta is shaped by 

the meanders of the Mahakam River with their complex network of multiple 

distribution channels mostly subject to sea tide influence. The total land cover of the 

Mahakam delta is estimated at 107,221.9 ha excluding water channels, which is 

distributed within its 46 small islands. Originally, around 100,000 ha of the delta’s 

land surface was covered by vegetation, out of which 60% alone comprises dense 

Nypah forest which made it one of the most important concentrations of this type in 

the world (Creocean 2000). 

 

The Mahakam delta is under the jurisdiction of Kutai Kartanagara District (KUKAR) 

and encompasses five Sub-districts (Kecamatan): Samboja, Sanga-Sanga, Muara 

Jawa, Anggana, Muara Badak. Original vegetation of the delta was composed mainly 

of pure Nypa, mixed Nypa-Avicennia, pure Avicennia and Rhizophora, and some 

sparse Sonneratia populations. The fauna is mainly composed of aquatic and flying 

creatures: birds, fish, crocodiles, and crustaceans. Abundance of fresh water dolphins 

(Irawadi) have been considered as unique feature of the Mahakam River. 

Nonetheless, the Dolphin population is now in threatened condition due to 

indiscriminate killings and huge water pollution. On the islands wild pigs and apes 

were observed abundantly in the past; at present pigs have already disappeared and 

the ape population is endangered (Bosma et al. 2006). 

 

The current field study is confined to three villages of Muara Badak sub-district 

situated in the north of the delta (Fig. 3). The sites are chosen because of good 

accessibility from the city centre as well as good representation of both aquaculture 

farmers and fishermen. Moreover, the presence of main distribution pipeline of two 
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oil companies (VICO and Total E & P) makes the area conflicting ground for farmers 

and oil and gas companies.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mahakam Delta 

Fig. 3: The Mahakam Delta and the location of the research sites 



 36

The study area comprises totally six hamlets
6 in three villages.  Site 1, Saolo-Palai 

hamlet 2 and 3, includes about half of the island of Joppang, while site 2, Saliki 

hamlet 1, 2 and 3, includes the other half of Joppang; the third site Taduttan regroups 

hamlet 7, 8 and 9 from Saliki and is located on the island of Taddutan. However, the 

third site is an island which is governed under the administrative control of Saliki.  

 

Among the sites, Saliki is the biggest and has an area of 42000 ha. There are 1090 

households and a total of 4024 inhabitants (Male-2322, Female-1702) live within the 

area. On the other hand, Saolo-Palai comprises a total area of 15800 ha. Total 1204 

inhabitants live in the village, out of which 678 and 526 are male and female 

respectively.  

 

4.2       History of Shrimp Aquaculture Development and Mangrove Destruction  

 

 Mahakam delta is characterised by inhospitable geographic location. Therefore, prior 

to infrastructure development by the oil and gas companies around 1970s access from 

the main-land was limited (Laumonier et al. 2008). Moreover, Nypa dominance was 

typically viewed as economically less valuable by the surrounding main-land people. 

Influenced by these factors the settlement history of the Mahakam delta is of recent 

age.   

 

 The first settlement was located in the delta at Anggana sub-district by the end of 19th 

century (Bourgeois et al. 2002). The settlers were Bugis and Bajo ethnic migrated 

from nearby Passer district. They were mainly engaged in rice production, coconut 

culture, pepper plantation and fishing. In the middle of 20th century also few migrants 

from South Sulawesi settled in Muara Pantuan sub-district (Sidik 2008). In Muara 

Badak, settlements were found around 1917. Until 1942, few settlements were 

reported at Saolo-Palai and Saliki village in Muara Badak sub-district. However, they 

could be 100 to 200 in number and mostly were Bugis immigrants. They were mainly 

fisherman and coconut planters.  

 

                                                
6 Hamlet- The lowest formal governance unit in Indonesian local government structure. Several 
hamlets form a village. 
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The Second World War changed the settlement history of the delta. In the war most of 

the settlements were blazed to ashes and all the settlers fled to another place. Many of 

them never returned to the area (Bourgeois et al. 2002). In this period the mangrove 

ecosystem of the delta was untouched as the settlers were mostly engaged in natural 

fishing and coconut culture (Sidik 2008). 

 

A major change in resource use in the delta occurred in the early 1970s with the 

starting of oil exploration and production. Though the population was still scarce, yet 

newly offered labour opportunities by the oil companies attracted many people to 

migrate into the delta. In this period many Bugis people from South Sulawesi started 

inhabiting the area. Moreover, infrastructure development by oil companies attracted 

many people to settle in some parts of the delta. Population increase combined with 

newly included workers from oil companies created a new market of local products, 

especially for fish and seafood (Bourgeois et al. 2002). To fulfil the increased 

demand, many people started fishing. Consequently, a new fishermen community 

emerged as new resource user in the delta. However, most of their activities were 

confined to water bodies and the mangrove was still in a good condition. The shrimp 

was not then perceived as important as it is at present. The fishermen caught some 

shrimp naturally but the local demand for shrimp was low. Hence they dried the 

shrimp and then sold it to Samarinda7 or other cities. Moreover, the storage facilities 

were poor so the fishermen could not carry the fresh shrimp to the cities.  

 

The pond opening for aquaculture in the delta begun in 1974 for milkfish culture in 

Muara Jawa and Anggana by Bugis migrants (ibid.). Another important attribute that 

shape local resource use was establishment of first cold storage company named PT 

Misaja Mitra at Anggana sub-district in 1974. One year later another cold storage PT 

Samarinda Cendana was established (Sidik 2008). The cold storage industries have 

had huge impacts on local economy by providing local production an access to the 

international market, offering better prices and lending capital to the selected farmers 

to modernize their fleet and other equipment (Laumonier et al. 2008). With 

introduction of local tiger shrimp (Penaeus monodon) to the international market by 

cold storage companies the shrimp of the Mahakam delta got more economic 

                                                
7 Samarinda is the capital of East Kalimantan province situated at the bank of the Mahakam River. 
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importance than any other forest and fish products. However, the pond opening rate 

was still slow and the production method was extensive.  

 

The pond opening for shrimp (tambak) exploded in the Indonesia followed by the 

Government Regulation No. 39/1980 addressing ban on trawl fishing in Sumatra. The 

ban was effective for whole country including the Mahakam delta from 1st January 

1983 by the Presidential Instruction No. 11/1982. After banning trawl fishing many 

farmers tried shrimp farming as an alternative livelihood source. By this time 

intensive shrimp culture started in Indonesia influenced by the success story in 

Taiwan and Japan. Moreover, ease of growing tiger shrimp fry in hatchery by 

‘Eyestalk Ablation’8 method in Indonesia enhanced development of intensive shrimp 

culture (Sidik 2008).  

 

Furthermore, with growing international demand for shrimp, the cold storage 

companies provided farmers with capital through some agents, who are locally known 

as pongawaa, for pond opening to sustain their supply. The pongawaa is not merely a 

money lender rather they follow the traditional Bugis ‘Patron-client’ system in which 

the pongawaa provide the farmer with capital for pond construction and other logistic 

supports such as supply of hatchery fry, fertilizers and pesticides. On the other hand, 

the farmers are must to sell their production to the host pongawaa. After collecting 

production from the farmer, the pongawaa sell it to the near-by cold storages.  

 

Apart from receiving support from cold storage companies, the pongawaa also 

provided farmers with their own capital. As time went by the pongawaa took the 

substantial lead in capital market in the Mahakam delta (Bourgeois et al. 2002). 

Nowadays some big pongawaas sell the shrimp to the cold storages at Balikpapan as 

they offer better price than local cold storages. Although the pongawaa or patron pays 

less compare to the market price, the farmers are happy to increase their income as 

they have no capital, and their payment system is also flexible. Unlike formal credit 

                                                
8 Eyestalk Ablation is the removal of one eyestalk and its associated glands allowing maturation to 
perhaps by reducing hormone concentration. The eyes of prawns are on stalks which contain numerous 
glands capable of secreting hormones that control a number of bodily functions, e.g. colour change, 
moulting, maturation. One hormone which prevents the maturation of the ovaries seems to be 
continually secreted by some Penaeid species when they are held in captivity (Wickins and Beard 
1978). 
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system, farmer can collect capital easily from pongawaa without any guarantee and in 

case of production failure they provide additional capital to restart the production. 

This flexible credit system makes the farmer more dependent on pongawwa and thus 

symbiotic relationship has turned into dependencies. Besides capital lending, all the 

pongawaas own huge land in the delta which makes them powerful farmers as well. 

Therefore, many of resource management decision in the delta are regulated by them.  

 

Before 1990, the ponds were constructed by manual labour. With the introduction of 

the use of excavators for pond construction at the beginning of the 1990s, by the 

influence of cold storage companies, conversion of mangrove ecosystem to shrimp 

ponds reached to an uncontrolled state (Sidik et al. 2000). By 1995, excavator entirely 

replaced the manual labour for pond construction in the delta (Bourgeois et al. 2002). 

Moreover, low cost of clearing Nypah created favourable condition for conversion of 

the delta’s mangrove (Prihatini 2003) (Fig 5). Many large investors entered into 

shrimp business in this period (Bourgeois et al. 2002). 

 

Fig. 4: Estimated pond opening rate related to specific events that influence shrimp 
farming. (Source:  Bosma et al. 2006) 
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The mangrove conversion to shrimp ponds reached its peak in 1997 when Indonesia 

faced a huge monetary crisis. That time the local currency rate dropped drastically 

against the US Dollar and the shrimp price went sky-high even though the input of 

costs remained unchanged (Fig. 4).  The situation was further exacerbated by the 

increasing fresh water salinity of the river affected by the El-Nino in 1997, which 

increased shrimp production, though affected ecosystem negatively, particularly 

Nypah forest (Fig. 5). Another important attribute of mangrove conversion is 

speculated pond opening to gain compensation paid by oil companies operating in the 

delta as they provide farmers with money if they acquire any land of a farmer for their 

pipeline or other activities (Bosma et al. 2006)(Fig. 5). Therefore, it seems many 

social, economic, and ecological factors, interacting over different temporal and 

spatial scales, are responsible for shrimp aquaculture development and subsequent 

mangrove destruction in the Mahakam delta (Fig. 5). 

 

Between 1996 and 1999, 36,000 ha of Nypah mangrove and 5,500 ha of freshwater 

mangrove were converted into shrimp ponds (Bourgeois et al. 2002). Dutrieux (2001) 

shows that deforestation due to shrimp pond construction in the delta accelerated after 

1992. That year the deforested surfaces were about 3700 ha and it reached 15,000 ha 

in 1996. The largest deforestation was occurred between 1997 and 1999 

corresponding to deforested surfaces totalling 67,000 ha by this period. After 1999, 

the deforestation rate was slow due to scarcity of new land for conversion. However, 

deforestation was still in increasing trend and in 2001 the deforested surfaces were 

estimated to be 85,000 ha which represent 80% of the total surfaces of delta’s land. 

On the other hand, Bappeda KUKAR (2003) has estimated that total area under 

shrimp ponds would be 63% until 2001. Irrespective of differences in data as to how 

much area has been converted to shrimp pond, it is beyond doubt that a major part of 

the delta is now under shrimp ponds. The difference arises from different 

interpretation of satellite imagery as it is quite difficult for physical survey due its 

inhospitable geographic location (Sidik 2008).  
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Fig. 5: Factors responsible for mangrove destruction in the Mahakam Delta 
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4.3       Shrimp Aquaculture and Ethnicity 

 

Ethnicity has played an important role in the shrimp aquaculture development of 

Mahakam delta through different rules of access to land and capital. There are five 

different ethnic communities have so far settled in the Delta in different periods. 

These are Bugis, Banjar, Bajo, Javanese, and Kutai (Bourgeois et al. 2002). However, 

the Bugis has so far been mostly successful in the shrimp business and controls most 

parts of the delta. On the other hand, Kutai and Banjar have settled down outside the 

mangrove area and are engaged in agriculture. Other than Bugis some Bajo people are 

also engaged in shrimp business but they do not have any significant influence on the 

business. Whereas, the Javanese form the major labour force in the delta and mostly 

engaged in ditch digging (ibid.).  

 

Most of the propriety rights issues related to mangrove conversion in the delta are 

governed by traditional Bugis land tenure institutions. In practice, no traditional 

governance system controls the access to the area and its natural resources 

(Laumonier et al. 2008). This unrestricted situation together with the shrimp demand 

attracted Buginies to settle in the Mahakam delta. The main reason for the Bugis 

dominance in the delta is that they have had easy access to land and capital for the 

pond construction (Bourgeois et al. 2002). Generally Bugis are nomadic businessmen 

and thus they migrate from one place to another to invest in resources for profit 

making purposes (Pelras 2000). They stay as long as the area is profitable.  

 

In the Mahakam delta, the Bugis settlers converted the mangrove to unsustainable 

shrimp ponds that is similar to the rent seeking process. Like in mining activities, the 

miner would stay at the place as long as the conversion provides high return, then no 

other choice is left other than look for another mining concession (Bourgeois et al. 

2002). The high mobility pattern of resource users hinders the general process of 

building local ecological knowledge as well as a commitment to sustainable resource 

use. This traditional profit based business structure is destructive to mangrove beyond 

rational limit and most farmers are still unaware of this due to the lack of ecological 

knowledge and strong influence of traditional belief (Fig. 5), even though some 

already come across with some premonitory hints (ibid.).  
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4.4       Shrimp Aquaculture Production Systems 

 

The shrimp aquaculture production system of the Mahakam delta uses semi-intensive 

method comprising both extensive stocking (natural stocking of post-larval shrimp) 

and intensive stocking (the use of hatchery fry). In case of white shrimp (Penaeus 

merguensis) the farmers use natural stocking, while hatchery fry is used for tiger 

shrimp (Penaeus monodon). The production system is fully dependent on the natural 

water cycle. Generally, a gate is used to control the water flow into and out of the 

shrimp ponds and to maintain salinity level, which is considered as central component 

of successful production. Nets are used in the gate to control fallen Nypa leaves and 

unwanted species to enter and also to prevent valuable shrimp to go outside. After 

each harvest or at the beginning of the production ponds are drained and let water free 

for few days to dry and this may kill some unwanted species and harmful organisms. 

Besides natural sanitary measures, farmers also treated the pond with pesticides. One 

of the shrimp farmers describes the practice as, “we use some toxic in new pond 

preparation to kill unwanted fish but it doesn’t harm shrimp. Few farmers now use 

toxic many times”. Fertilizers and other chemicals are also used as natural 

productivity of the ponds goes down. In some cases total harvest failure is not 

uncommon.  

 

Moreover, the pesticides and other agrochemicals cause huge water pollution and 

biodiversity loss. Yet, most of the farmers still think they are producing ecological 

shrimp through intensive method in spite of using hatchery fry and fertilizers. This 

misconception might arise from lack of information regarding the distinction between 

the conventional and modern shrimp production methods. 

 

4.5    Impacts of Shrimp Aquaculture  

 

The ecological balance of the mangrove system in the Mahakam delta is now broken: 

the water quality drops, and diseases develop in the shrimp ponds (UNDP 2006). 

Bourgeois et al. (2002) has reported that 67% of pond farmers are facing the problem 

of pest and diseases in their pond which affect their production negatively. At present, 

the productivity of the shrimp farms goes down dramatically. The fish population 

decreased drastically which threatens the poor fishermens’ livelihoods, who are solely 
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dependent on natural fishing. Besides production decrease, high input costs compared 

to the selling price make the business less profitable and in some cases non-profitable 

which has forced many of the farmers to change their occupation and leave the pond 

abandoned. In recent time, salt water intrusion to adjacent agriculture land has 

become a serious problem which is hampering the agri-production. Many of the 

agriculture farmers of surrounding areas blame the mangrove loss as a cause of salt 

water intrusion into their agri-field. Moreover, even though mangrove loss in the delta 

might not be the single most important cause for increasing salinity in the drinking 

water, many researchers have identified it as a cause of salt water intrusion into 

Samarinda in dry season which in turn disturbs the drinking water supply system 

(Sidik 2008). 
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5.       RESULTS  

 

The results of the study will analyse the property rights issues that are asked in my 

research questions, in regard to the mangrove resources management in the Mahakam 

delta. By reviewing and analysing the data from the stakeholder interviews, the focus 

groups, relevant regulations and literature, the aim of this chapter is to explore the 

existing land tenure dynamics, institutional responses to the property rights, and 

current governance mechanisms relating to the property rights in the Mahakam delta 

 

Mangroves in the Mahakam delta bear a legal status of production forest9 according to 

the National Forest Law No. 5/1967, which states that all forests within the 

Indonesian Republic including natural wealth in forests are under the control of the 

state, and is administrated by the Forestry Department (Departemen Kehutanan) 

(Article 5:1). In 1999, Indonesia enacted its new forest law known as Law No. 

41/1999, but the terminology of forest definitions remains unchanged.  

 

Traditionally, rural coastal populations depend on mangroves for their livelihood 

through fishing and other activities such as collection of crab and fuel wood. 

However, at present the Mahakam delta is heavily populated and mostly converted to 

brackish water aquaculture as the returns are apparently high in the short term. 

Multiple causes, conversion to shrimp ponds, human settlements as well as increased 

demand of agri-crop to feed increasing population, are responsible for mangrove loss 

in the delta. Most of these causes are directly related to property rights issues and 

influenced by local and national institutions. Moreover, the presence of oil and gas 

companies and their numerous distribution pipelines further contribute to mangrove 

destruction in the delta, though small in volumes (Bourgeois et al. 2002).  

International market demands for shrimp and associated high economic return 

disguised many of the social and ecological benefits provided by the mangroves in the 

delta. Ever important economic issues together with ambiguous or typically 

overlapping management responsibilities of different organizations involved in the 

delta with their own institutions, create complexity in management and ownership 

                                                
9 Production forest means a forest area having the main function of producing forest products. Forest 
product means biological, non-biological elements and their derivatives and also services provided by 
the forest (Indonesian Basic Forest Law No. 5/1967. Later re-enacted as Law No. 41/1999) 
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status of the delta. Below I will discuss these and other factors that determine the 

property rights regime in the Mahakam delta. 

 

 5.1      Existing Land Tenure Dynamics  

 

The Mahakam delta is generally seen as a common property resource regime and 

considered as low value ecosystems and land (Bourgeois et al. 2002). Lacks of 

information about ecological benefits, along with little or no control of resource 

management in the mangrove areas have created opportunities for various 

stakeholders to claim ownership of the area. Moreover, the informal property rights 

that often treated mangroves as an ‘open access’ resource in the delta have been an 

easy target of external interest particularly due to unawareness of, or a lack of interest  

in capturing ecological benefit, rather only concentrating on short term economic 

benefits. 

 

At the beginning, shrimp culture was not considered harmful to the mangroves. 

Rather, the low economic value of mangroves influenced the appropriators to convert 

to shrimp farm that was usually endorsed by local and national institutions. 

Authorization was, therefore, easy for pond construction. Generally, traditional Bugis 

land tenure system is dominant in land allocation and property disputes. The system is 

also supported by the village and sub-district offices although the District Government 

(KUKAR) considers it as illegal. The ownership titling of land in the delta starts from 

traditional Bugis land claiming system where first claimer gets the ownership of the 

land. When a person clears any mangrove area, he is considered as the owner of the 

area and this is institutionalized and supported by social norms. After clearing the area 

the person has to report to the hamlet leader. The boarders between the land owners 

are marked by dead trees and agreed by neighbours. However, despite some breaching 

of trust and conflicts most of the community members abide by this rule. In the mid 

1970s sub-district started issuing tillage permit for the area. Many of the farmers 

started to issue this permit which is locally known as SPPT (Statement Letter of 

Controlling State Land). The sub–district office assigns the village office to motivate 

farmers to issue SPPT for legal ownership claims. However, the main reason behind 

issuing SPPT by sub-district is not only that local people need it to avoid conflicts 

arising from competing claims on the same land but also the money earned for each 
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issue. For each ha of land the claimer has to pay 250,000 Rp to the sub-district. 

Moreover, he has to pay 7,000 Rp/year for each ha of land as tax for using the land. 

For SPPT, at least 25 farmers have to form a group and then collect the necessary 

documents from village office at a cost of 100,000 Rp for each set of documents. 

After the general claim on the land, two of the claimer’s neighbours should certify 

that the land is conflict free. They then come to hamlet leader with their claim on 

land, after which the hamlet leader signs the form and forwards it to the village office. 

The village office then sends an inspection team with two members, one from village 

office and another one is the hamlet leader to clarify the validity of the claim on the 

land. As soon as the inspection is completed, the village head signs the documents and 

forward it to the sub-district office for signature by the sub-district head (Lurah), and 

subsequently once he signs the procedure complete. Thus, the traditional claim of land 

attains a legal documentation through SPPT (Fig. 6). 

The SPPT contains 4 documents- 

1. Surat Pernyataan Tidak Senggketa (Letter of no conflict) 

2. Surat Pernyataan Penguasaan Tanah (Letter of land control)  

3. Pemerintan Kebupaten Kutai Kartanegara (Field survey report to the District 

of Kutai Kartanegara)  

4. Map of the Area 

 

Even though the SPPT is seen as only a user permit by the sub-district, the study has 

found that most of the farmers, village heads and hamlet leaders consider it as land 

ownership paper. However, the real ownership title endorsed by Indonesian law is 

known as land certificate which needs another legal step that is to certify by BPN 

(National Land Agency) (Fig. 6). In my field research, 20 land certificates have so far 

been identified in the area and all of them were issued for general activities in the 

main-land not for tambak. Despite that SPPT is seen as a legal and supporting paper 

by the users; in the study site more than 50% tambak area is lacking SPPT. Those are 

operated only under the traditional “first come first owner” basis. It is therefore 

evident that both the traditional and legal land claiming systems are active and 

influential in the delta and both the systems are shaped by traditional institutions. 
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Fig. 6: The procedure of issuing land ownership titles in the Mahakam delta 

 

Traditionally, land allocation under each SPPT was based on how big the occupied 

pond area was from the inception. Under the circumstances, few people owned the 

majority of the delta’s land. In Saliki village 300 SPPTs have been found for 3000 ha 

pond area, and in Saolo-Palai 100 SPPTs have so far been issued for 300 ha pond 

area. (Table 3) 

Table 3: Distribution of Tambak based on SPPT in the study area 

Village Total area 

under tambak 

Total number 

of SPPT 

Tambak area 

with SPPT 

Tambak area 

without SPPT 

Saliki 6000 ha  300 3000 ha  3000 ha 

Saolo-Palai  800 ha  100 300 500 ha 

 

(Source: Saliki and Saolo-Palai village offices, 2008) 
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In 2007, the sub-district office decided to issue 1 SPPT for each household and that 

would be valid for only for 2 ha area of land. However, in the implementation of the 

regulations, it is applied for each member of a household. Due to incorrect 

interpretation of the regulatory framework many households own more than 10 ha or 

the same size of land as they cleared earlier from mangrove area by using traditional 

institutions (Siddik 2008). Moreover, via secondary transactions many people buy 

ponds from others and become owner of more than 100 ha pond area. Currently, many 

pond owners have been operating in the delta, and they have not possessed any 

traditional land, but bought from other poor farmers. In addition, some areas are 

cleared on behalf of the absentee owners (Fig. 5).  

 

Recently, the secondary transaction has become a major source of income for the sub-

district and village offices. As no more free land is available for further conversion, 

the demand of existing cleared land has increased and the price is now doubled. If 

anyone wants to sell the land under one’s control a permission paper called Surat 

Keterangan Untak Melepaskan Hak Atas Tanah (Certificate of Releasing Land 

Rights) is needed from the sub-district office at a cost of 100,000 Rp. Subsequently, 

the seller has to pay 5% of the total sale value to the sub-district, out of which 50% 

goes to the village office. One respondent pointed out that at present more or less 50 

transactions are occurring each month, which is considered as a substantial income 

source to the sub-district and village offices. Considering the impact of tambak on 

mangroves the District Government (KUKAR) declared all kinds of user permits 

(SPPT) and excavator use as illegal from 2003 through a Circular Letter No. 

100/175/Pem.A/IV/2003. Yet, the declaration is not implemented at the field level. 

Altogether the field survey reveals that no farmers or even sub-district officials know 

about the regulation. The village headman expressed their ignorance about land use 

permits in this way “we don’t know clearly about guidelines of issuing land use 

permits in the delta. But we are still issuing permit for the welfare of farmers”. 

 

The interviews testify that after 1997, the shrimp boom in the delta has accelerated the 

competition for land that often turned into conflict, which has sometimes been violent. 

Multiple cases of double sales, overlapping property claims and trust beaching have 

been reported. One of the major reasons for conflict was non-reporting of the sales of 

shrimp ponds to the village head with the aim of reducing the transaction costs 
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(Bourgeois et al. 2002). Another conflict arises from reinforcing land concession of 

oil and gas companies that they collect from the National Government. Despite that 

their rigs are placed offshore, the distribution pipelines most often cut across many 

shrimp ponds. The oil and gas companies offer compensation in such cases to avoid 

conflict with local farmers. However, Bosma et al. (2006) identified many farmers 

who opened ponds for speculation of future compensation from oil and gas 

companies. In spite of oil and gas companies’ compromising role of providing 

compensation to the affected farmers by their operation, cases have been reported 

where oil and gas companies occupied farmers’ area without compensation. Some 

demonstrations were organised in 2004 against VICO, an oil and gas company 

operating in the delta, in Saliki when they encroached 21 ha of pond without any 

payment to the affected farmers. After the demonstrations and administrative 

interventions they gave compensation in the form of fertilizers and seeds but did not 

bear the cost of pond opening. Many farmers view the oil and gas companies as 

competitors of their livelihoods. They accuse the oil and gas companies for 

deteriorating the environmental quality that decrease their pond productivity 

“Destruction of mangroves, mining activities of oil and gas companies are 

responsible for decreasing shrimp productivity in the delta”. However, the oil and gas 

companies created income opportunities for local people through providing jobs and 

developing infrastructure facilities. Therefore, the shrimp farmers now can easily 

transport their shrimp to cold storages and city markets. Moreover, their community 

development programmes are also appreciated by the local people.  

 

5.2       Institutional Responses to the Property Rights 

 

Many government agencies are active in the Mahakam delta, which have direct 

influence on the mangrove resources management. Each agency has its own 

institutional and organisational set up, and many of their institutions are related to the 

property rights issues in the delta. However, despite their long lists of activities in the 

area, the government has had little control over resources management in the delta 

(Bourgeois et al. 2002). The whole area is now under de facto private ownership 

except for narrow fringe of mangroves near the water body. In case of de jure, the 

situation is much more complicated. The National Forest Law No. 41/1999 states that 

all mangroves in Indonesia are considered as forestland under the jurisdiction of the 
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Ministry of Forestry. Thus, 80% of the Mahakam delta’s land is under administrative 

control of Ministry of Forestry and bears a status of production forest by the 

Agricultural Ministerial Decree No. 24/1983 as the Forestry Department was earlier 

under the Ministry of Agriculture (for example, see map of Forest Department in 

appendix C). According to the National Forest Law, only the Forest Department can 

issue user permits. Moreover, nobody is allowed to take any action that changes the 

structure of forests and all kinds of activities are prohibited within 200 meters of both 

sides of swamp areas in designated forest. (50:2, Law No. 41/1999). Therefore, the 

village head or sub-district is not authorized to issue any land clearing right or land 

use permit to individuals.  According to the law, all shrimp pond owners could be 

considered as ‘squatters’10 on forestland (Bourgeois et al. 2002). But, some provincial 

and national legislation seems to endorse the ownership of cleared mangrove areas if 

does by local indigenous community. The Forest Law No. 41/1999 recognizes Adat
11 

(traditional rights) on forest land if the members form a group and live in their 

traditional area (Deddy 2006). The farmers base their claim on the delta’s land 

through adat in the form of SPPT, which is illustrated by one respondent’s argument  

“we do not take any permission from the forestry department. We use SPPT, issued by 

the sub-district, for ownership claims of land in the delta and we think it is a quite 

powerful document for property rights claim”.  

 

Moreover, Indonesian Decentralisation Law No. 22/1999 creates another complexity 

to the current natural resources management regime and land use permits. This law 

assigns Regional Governments broader authorities to self regulate their natural 

resources including getting more revenues from the utilization of natural resources in 

their area. According to this law, the Mahakam delta is under the jurisdiction of 

District Government (KUKAR), and the Regent (Head of District) has some power to 

issue forest concession and mining license to an area under his regency. Furthermore, 

Presidential Regulation No. 76/2001 on General Guidance on Village management 

states that one of the village head’s tasks is “to resolve peacefully of village 
                                                
10 Squatters do not possess any rights at any level in relation to common-pool resources.  They use 
natural resources at their own risk. If challenged by a person who holds collective choice or operational 
rights, squatters lack authority to enforce their claim (Schlager and Ostrom 1992) 
 
11 Adat refers to the cultural beliefs, rights, and responsibilities, customary laws and courts, customary 
practice and self governance institutions shared by an indigenous group prior to incorporation into a 
colonial or post colonial state (Contreras-Hermosilla and Fay 2005) 
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community disputes”. Particularly, Article No. 16 (2) explains that in resolving a 

dispute, the village head can be supported by the village adat. Therefore, it seems the 

existing land tenure system in the Mahakam delta, which follows Bugis adat, is 

supported by this law. Notwithstanding, the Decentralization Law No. 22/1999 was 

amended as Law No. 32/2004 which states that the village head should resolve 

conflicts according to local regulations but that should be supported by government 

regulations as well (Soetono 2008). However, some respondents claimed that the 

village head does not know clearly about the jurisdiction of issuing land use permit in 

the Mahakam delta, nor the farmers are aware of the legal framework of issuing land 

permits. 

 

In the Mahakam delta, the fishermen are allowed to catch fish legally, but they firstly 

have to collect a boat licence for fishing, “we need license for boat from the Fishery 

Department to catch fish in the delta”.  The Government has set some catch and non-

catch area. Traditionally, the fishermen manage the Mahakam delta as a common 

property resources regime guided by traditional Bugis institutions. The fishermen 

follow a framework of catch that is collectively set. They catch fish in alternate weeks 

to restrict over harvesting and also to restore fish resources.  

 

The presence of oil and gas companies in the delta has a substantial impact on life and 

economy of the delta as well as regional and national economy (Simarmata 2008a). 

There are four main oil and gas companies operating in the delta. These are Total E & 

P, VICO Indonesia, UNOCAL, and EXPAN. All the four companies cooperate with 

the national company Petramina under the Production Sharing Contracts (PSC) with 

Indonesian government. They are considered as huge revenue producers and their 

business is viewed as being of broader national interest (Madeo 2001). They manage 

their land use permits from the national level that is also supported by the Forest Law 

No. 41/1999, if the operational area is forest. According to the Article No. 38.3 of the 

Law No. 41/1999, mining activities are allowed in the production forest upon 

permission by concerned authorities. Moreover, the National Government has issued 

Regulation No. 2/2008 which allows the establishment of the forest for mining, 

telecommunications infrastructure development, energy and the toll road with very 

low rental rates. This kind of special arrangement for issuing land use permits to oil 

and gas companies create legal uncertainty in enforcement. The Forest Department 



 53

claims that they can not return back the acquired land from the shrimp farmers by 

enforcing laws strictly as it will also create problems for oil and gas companies 

operating in the same land “strict enforcement of law will create barrier for oil and 

gas companies working in the delta”.. 

 

The Government control over land use and property rights is weak and has in some 

cases failed; with people opening ponds and claiming land without referring to any 

land use plan (Bourgeois et al. 2002). Despite that the Regional Government has its 

own land use plan; many problems arise in relation to the implementaion of RDTR 

(Detailed Land Use Plan) in the Mahakam delta. The primary problem of the 

implementation of RDTR is that the Department of Forestry is not in agreement with 

the RDTR. In the current spatial plan of East Kalimantan Province (RTRW) 50% of  

KBK (Forestry Development Area) or conservation area and 50% of KBNK (Non 

Forestry Development Area)  or  utilization area  has been proposed for the Mahakam 

delta (map provided in appendix D). Moreover, the National Land Use Law No. 

26/2008, issued under Department of Public Works, recognises all mangroves within 

the Indonesian territory as protected area (Article 52.3.e). In the National Spatial 

Planning Map, the Mahakam delta appears as protected area12 (map included in the 

appendix E). Therefore, the national and provincial spatial planning are contradictory 

in regard to the Mahakam delta. In addition, another problem emerges from the legal 

complexity of  the National Forest Law No. 41/1999, where  Article No. 19 states that 

change in forest status and allocation can only be possible through approval by the 

National Parliament. At present, there is a discussion on the national level about the  

forest status of the Mahakam delta including how to make it compatibale with the 

local context. However, at field level, farmers and fishermen are not normally aware 

of RDTR. One of the farmers expresseed his unawareness about the Spatial Plan in 

this way “I don’t know about the Spatial Plan. I didn’t hear any of my neighbours are 

talking about Mahakam delta management plan”. 

 

 

 

                                                
12  Protection forest means a forest area having the main function of protecting life-supporting systems 
for hydrology, preventing floods, controlling erosion, preventing sea water intrusion and maintaining 
soil fertility (Indonesian Basic forest Law No. 41/1999). 
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5.3       Governance Mechanisms 

 

After the Presidential Instruction No. 11/1982 on the Extension of the Trawl Ban 

(Originated  from Presidential Decree No. 39/1980, ban of trawl fishing in Sumatra) 

in Indonesia to be effective from 1 January 1983 shrimp farming has incresed  in the 

delta. The fishermen started building pond for shrimp aquaculture as they did not have 

alternative livelihood. The total shrimp production in East Kalimantan is about 10 

million kgs per year and which approximate price is about 13,044,500 USD based on 

per kg shrimp price range from Rp. 120,000 to Rp. 150,000 (Sumampouw and 

Sudarsono,
 

2007). According to an interviewee, a significant amount of this comes 

from the Mahakam delta. The huge fishery-related economic activities make the 

Fishery Department (Departemen Perikanan) the most important actor in the delta. 

From a production forestry point of view, the delta is economically less important 

zone compared to the other production forests of East Kalimantan; which makes the 

Forestry Department less interested to manage the delta, though the legal ownership 

still kept to them. The field study reveals that there is a power struggle between the 

Forestry Department and the Fishery Department in regard to the delta management. 

Most of the local people now believe that the legal ownership title of the delta might 

be kept to the Fishery Department. The Fishery Department provides farmers with 

shrimp farming technology and sometimes boats and according to interviewees, this 

has appeared to strengthen people’s perception that the government is supportive of 

their shrimp farming activities. In fact, the National Fishery Law No. 31/2004 does 

not address the conservation of mangroves directly. However, in elucidation of Article 

No. 13 the Law states that aquaculture practices should consider the conservation 

status of mangroves. As the Mahakam delta is declared as protected area by Law No. 

26/2008, therefore all kinds of fishery activities are illegal that is legitimated by the 

Fishery Law as well through this article. 

  

Moreover, in the case of revenue sharing from natural resources in the delta, 

discrimination is identified between the national and regional government, which 

makes the regional government less interested in the Mahakam delta. According to 

Financial Autonomy Law No. 25/1999, the central government gets 20% of the 

natural resource revenues, specifically from forestry, fishing and mining; while the 
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regional government gets 80%. However, interviews reveal that practically no clear 

revenue sharing exists from natural resources. As illustrated below the majority of   

the income from natural resources of the Mahakam delta (including oil and gas, and 

shrimp industry) goes to the national government while the regional government gets 

only a smaller share “70% of income from mining goes to the central level, they get 

70-100 trillion Rp per year. On the other hand, we (District government) only get 25 

trillion Rp”. 

 

 

Fig. 7: Governance mechanisms in the Mahakam delta 

 

Although oil and gas are two important resources provided by the delta, the 

Department of Energy and Mineral Resources (ESDM), which is responsible for 

managing oil and gas resources in the country, is not directly involved in the 
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governance of the delta. Rather, the oil and gas companies are vertically connected to 

the resource management in the delta. Besides their regular activities of oil and gas 

exploration and distribution they provide government agencies with financial and 

technical support for better management of the delta. The oil and gas companies are 

managing fund for many government programmes other than their regular community 

development activities. However, their activities do not cover the whole delta but are 

confined to only their operational areas.  

 

The government agencies involved in resources management in the Mahakam delta 

have initiated a Silvo-Fishery system aiming at integrating forestry with fish 

production. The Silvo-Fishery system is constructed as a compromise to solve 

conflicts between the forestry and fishery sectors where mangrove species are planted 

along dykes and shallow parts of the pond (Adger and Luttrell 2000). In the Mahakam 

delta, only Rhizopra species are used for Silvo-Fishery programmes. Currently, the 

Fishery Department is working with productive pond while the Forestry Department’s 

programme is mostly confined to rehabilitation of abandoned ponds. However, most 

of the farmers are still sceptical about adopting Silvo-Fishery as they claim that 

mangroves will potentially reduce their production area. Moreover, they are looking 

for a successful model which will provide them good harvest along with other 

mangrove related benefits. Until now, many different models of Silvo-Fishery have 

been demonstrated by different government agencies. Thus, confusion arises among 

farmers to practice a single model that fits all “I have planted few Rhizopora inside my 

pond last year. I did not see any significance difference in production. I will not 

continue if do not see any good harvest or successful model. It is also costly to 

maintain plant inside pond”. Another difficulty arises from the issue of land 

ownership claims. Many farmers feel that after the restoration of mangroves the 

government will take the land from them. Therefore, many efforts of introducing 

Silvo-Fishery system have not succeeded to a desired level. In addition, monoculture 

plantation using only Rhizopora species will possibly change the composition of 

mangrove stands what will be different from the original ecosystem in the Mahakam 

delta (Sidik 2008). 

 

In order to scale up management and rehabilitation, the District Government 

(KUKAR) formed the Integrated Mahakam Delta Management Council in 2001 



 57

comprising of multiple stakeholders concerned with  the resources management in the 

delta (Decision Letter (SK) of Regent No. 180.188/HK-458/2001). However, the 

council did not have any effective influence on the local resources management other 

than in terms of bringing stakeholders together in a few meetings. According one of 

the respondents from the District Bappeda (He was also included in the council), in 

practical terms the efforts by KUKAR suffer from the lack of engagement on the part 

of stakeholders and also obstructed by redundant sectoral policies. In 2005, KUKAR 

established a “Working Team for Rehabilitation and Conservation of Mahakam 

Delta” through another Decision Letter No. 180.188/HK-250/2005. However, the 

study reveals that the team has failed to coordinate conservation tasks in the field 

sites.  

 

Another programme named PMD (Community Empowerment of Mahakam Delta) 

was launched in 2006 with the technical assistance from UNDP. The aim is to 

strengthen the co-operation among agencies responsible for resources management 

and to establish a sustainable management system in the delta. The programme is 

financed by Total E & P and headed by the Ministry of Home Affairs (Fig. 7). 

However, most of their efforts are locked in documents rather than implementing 

strategies. Moreover, the Forestry Department is not included in the programme and 

this creates a legal complexity to work in the delta as the Forest Department is the 

owner of the delta according to the state law. Even the Forest Department at regional 

scale is unaware of PMD “we are not part of PMD. We think PMD is working in 

outside forestry area (only 20% of total land area of the Mahakam delta). Therefore, 

they did not contact us. Actually I do not know what the agenda of PMD is and where 

are their working areas?”. In PMD, the District Bapedalda (Environmental Impact 

Mitigation and Planning Agency) has been appointed as the district co-ordinator 

despite that they have weak influence on resource management in the delta. The 

programme is further obstructed by Regional Autonomy Law No. 22/1999 

(commonly known as Indonesian Decentralization Law). Even though the law gives 

more power to the district government or sub-district government, but they are loosely 

connected with PMD (Fig. 7).  
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5.4        Summary of the Findings 

 

The results reveal that most of the land area of the Mahakam delta already has been 

converted to shrimp ponds by using the traditional Bugis land claiming system. Even 

though the legal ownership of the delta’s mangroves belongs to the Department of 

Forestry, their influence is trivial both in terms of enforcement and resource use. 

Moreover, current fishery related activities make the Fishery Department the most 

important actor in the delta. Therefore, a power struggle between these two 

departments created a vacuum in legal enforcement. In addition, the Decentralization 

Law No. 22/1999 adds another difficulty in resources management in the delta by 

creating ambiguities in the authority of the resource management. 

 

Despite that the District Government (KUKAR) and other government agencies do 

not allow the traditional ownership of shrimp ponds; the shrimp farmers obtain the 

land use permit (SPPT) from the sub-district. However, the farmers consider it as 

document for land ownership claim. According to de jure rights all kinds of selling 

and exchanging of delta’s land is outlawed, but in the delta selling and transferring of 

land rights is very common using SPPT. Notwithstanding, few Indonesian formal 

institutions support traditional land ownership claim, which are supposed to be the 

basis of traditional ownership claim on land of the delta. However, majority of the 

shrimp farmers and the village and sub-district officials are unaware of formal 

institutional framework of the mangrove resources management in the Mahakam 

delta. Altogether these factors contribute to the conversion of mangroves into the 

shrimp ponds that are beyond the ecological limits. 

 

The presence of oil and gas companies has a contested view in the delta. They manage 

their land uses permit from the National Government. However, the local people of 

the delta consider them as non-user in their traditional area. The shrimp farmers 

accuse oil and gas companies’ operation as one of the causes of decreasing their pond 

productivity, and also for deteriorating the environmental condition, even though 

some of the local people are beneficiary of oil and gas companies’ community 

development programmes. Moreover, few farmers receive compensation from the oil 

and gas companies if they occupy their pond area. Nevertheless, some cases of 
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conflict have been reported between the shrimp farmers and oil and gas companies in 

regard to occupying the farmers land without paying claimed compensation.   

 

Considering the negative impact of shrimp farming on the environment, KUKAR 

declared all kinds of shrimp farming activities as illegal. Moreover, to restore the 

mangrove ecosystems different government agencies started few rehabilitation 

programmes. However, those programmes are suffering from the lack of coordination 

and consequently are not producing any effective result. The shrimp farmers are also 

sceptical about collaborating with the government programmes as they believe the 

government will cease their land ownership title once the area is restored with 

mangroves. 

 

In sum, in this section it has appeared that there are many different factors that 

interact in various ways and at various levels, to shape the local property rights regime 

in the Mahakam delta. The main factors discussed are the interplay between formal 

and informal institutions regarding land claiming system, ambiguous and typically 

overlapping management responsibilities of different government agencies and the 

lack of coordination between formal enforcing agencies. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 



 60

6.       DISCUSSION 
 

 

 
With departure in the theoretical framework on property rights, this section aims to 

link the findings of the Mahakam delta study to the natural resources management 

discourse in general and mangroves management in particular,. By analysing different 

aspects of the Mahakam delta from a property rights perspective, I will also provide 

recommendations as to how the resources in the Mahakam delta can be managed in a 

more sustainable way.  

 

Case studies across the world suggest that if there are many participants in a natural 

resource regime and they live in extreme poverty; and the area generates seemingly 

economically less important commodities, conversion to alternative uses appears to be 

a common phenomenon (Barbier 2005). In addition, weak institutional response to the 

demands of the appropriators, along with less diversified economic activities, 

typically results in resource exploitation beyond rational limits (Jodha 1985). In many 

cases, resource areas experience degradation due to lack of, or divergence in de facto 

and de jure property rights (Armitage 2002, Otsuka 2001). Property rights is not 

merely the right to consume resources, rather it is an economic incentive generated 

from utilization, control and exchange of assets (Bromley 1991).  

 

Property rights to land can be seen as a crucial factor in shaping productivity, 

efficiency and distribution in agrarian societies (Heltberg 2002). By reviewing 

literature on property rights Heltberg (2002) proposes several factors as determinants 

of land rights evolution, which are (i) population density, population growth and 

migration, (ii) relative factors prices, (iii) the cost of providing and enforcing private 

titles, (iv) agricultural commercialization and trade and, (v) available technology. 

While examining the evolution of property rights to land in the Mahakam delta it is 

revealed that both endogenous and exogenous factors have played a role in various 

spatial and temporal scales to shape the land rights.  

 

In this Master’s thesis I have highlighted a number of factors operating at various 

governance scales, which altogether form a complex social system that has shaped the 

local property rights regime of the Mahakam delta. Identified factors include the 
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following: activities of oil and gas companies; the population migration from South 

Sulawesi; the monetary crisis in 1997; the use of excavator for shrimp pond 

construction; salinity increase by El-Nino; low cost involvement concerning 

conversion of mangroves; international market demand for shrimp; improved cold 

storage facilities; easy access to land; the divergence between formal and informal 

institutions; weak enforcement of formal institutions; as well as ambiguous and 

typically overlapping management responsibilities on the part of different government 

agencies. 

 

The case study finds that while de jure ownership status in the Mahakam delta 

belongs to the state Forest Department, the local population have developed de facto 

ownership rights among themselves. The enforcement of de facto rights was borne 

following traditional Bugis land tenure system which protects the rights of users who 

first convert the land from mangroves. The majority of delta’s land is now under de 

facto private ownership. As Indonesian forest law acknowledges traditional ownership 

(Deddy 2006), hence the de jure rights of the Forest Department over the Mahakam 

delta is some how weakened. Despite that many laws are enacted to strengthen de jure 

rights, weak enforcement and overlapping necessities make them less influential in 

terms of resource management. The empirical results further indicate that divergence 

of de facto and de jure property rights, weak or some cases endowing local and 

national policies together with market demand (regional and international) promoted 

the shrimp aquaculture in the Mahakam delta in a way that soon replaced natural 

fishing and many other mangroves uses such as fuel wood collection, timber for 

construction, charcoal, logs, as well as Nypa for thatching; increased local 

employment and income opportunities, and earning of  huge foreign exchanges.  

 

The results further show that the appropriators in the Mahakam delta construct shrimp 

pond in mangroves by using a tillage permit (SPPT) issued by sub-district. However, 

the sub-district officials suppose that this permit is only issued to manage the area and 

not to convert in other uses. Therefore, it seems that the appropriators have only 

usufruct rights to individual parcels, and land sales are outlawed or restricted. 

However, in the study area selling and exchange of land parcels are common. 

Recently, as the new land for conversion is scarce therefore, secondary selling 

determines the land use pattern of the area. This kind of selling is supported by the 
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sub-district and considered as lavish income source to the sub-district and village 

offices, although declared illegal by the district authority (KUKAR). 

 

Case studies across Indonesia and other South East Asian countries have shown that 

in many mangroves de facto traditional land ownership regulates resource 

management. However, in such cases the settlement history is characterised by 

century old traditions and beliefs (Armitage 2002, Adger and Luttrell 2000, Primavera 

2000). Long presence of users in the same land from generation to generation 

advocates in favour of their rights over the land both from ethical and legal 

perspectives. Unlike others, the settlement history of the Mahakam delta is of recent 

age. Bourgeois et al. (2002) identify very limited local population in the Mahakam 

delta, and therefore argue that there is no ‘local traditional communities’ in the sense 

of long lasting settlements of natives over centuries. In analysing the history it is clear 

that current resource users in the Mahakam delta settled in the area around 1970s. The 

settlers are mainly migrated from South Sulawesi. Therefore, their claim of traditional 

ownership over land is not so strong like other traditional forest users of Indonesia. In 

addition, de jure rights outlaw issuing any user permit by the sub-district and village 

office, and it is only confined to the Forest Department.   

 

Schlager and Ostrom (1992) argue that within single common-pool resource situation 

both de jure and de facto rights may exist. The government grant de jure rights of 

access and withdrawal (operational-level property rights) to the fishermen by issuing 

boat license; retaining the formal rights of management, exclusion and alienation to 

itself (collective-choice property rights) (for example, see fig.1 for bundles of 

property rights). However, ban on trawl fishing in 1983 by the government (its may 

be collective-choice property rights ) the fishermen started shrimp pond as de facto 

owner or proprietor that were legitimated by locally practiced land tenure system as 

well. Reviewing many researchers work, Schlager and Ostrom (1992) also found the 

same situation in many cases where the local fishers exercise de facto rights which are 

commonly understood, followed, and perceived as legitimate within the local 

community. 

 

Demsetz (1967) argues that resource scarcity and increased valuation leads to de jure 

property rights. Using northwest Java as a case study Adger and Luttrell (2000) show 
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that vacuum of such a property rights in mangroves is being filled by de facto claimer 

considering the huge aquaculture potential or from the landless in search of land. 

Moreover, increasing commercialization of the shrimp industries due to the growing 

demand of regional and global markets contribute further to mangrove destruction 

(ibid.). The case is identical to the Mahakam delta. Apparently, no cash income from 

designated production forest made the Forest Department less interested to exercise 

their de jure rights. As the area is seemingly large and geographic location is 

inhospitable, transaction costs of excluding non-users are higher than the benefits 

generated from the delta. All these factors have created a vacuum in resource 

management in the Mahakam delta that have been filled by a few migrated people by 

converting the area into shrimp pond using their native institutions.  

 

The Mahakam delta is primarily managed to produce forest products by the National 

Forest Department. Therefore, use rights (access and withdrawal) are addressed by 

law upon permission from the Forest Department. Notwithstanding, the control rights 

(management, exclusion and alienation) are not vested to the users groups (Article 38, 

Law No. 41/1999)13. The oil and gas companies are operating in the delta through 

production sharing contracts with the National Government. Their activities are also 

supported by the National Forest Law (Article 38, Law No. 41/1999).  Therefore, it 

seems that the oil and gas companies are the authorised users or claimants (for 

example, see fig.1 for user’s position based on bundles of property rights). Schlager 

and Ostrom (1992) argue that “claimants may utilize resources that no other groups 

are interested in using, or claimants may be physically isolated from others 

populations so that exclusion is not problematic” (pp 257). However, local population 

tend to perceive oil and gas companies as non-users in their traditional land. In 

addition, many of their activities (drilling, pipelines, and seismic survey) have 

excluded some farmers from their place. The oil and gas companies are accused of 

                                                
 
13 Use of forest area for development needs for non-forestry purposes can only be made in production 
and protection forest areas.  
Use of forest area as referred to in paragraph (1) can be made without changing the main function of 
forest area.  
Use of forest area for mining activities shall be based on a license of land-use issued by the Minister, 
taking area limitations, timeframe and environmental sustainability into account. (Article 38, Law No. 
41/1999) 
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decreasing the natural fish stock and degrading the environment of delta. Irrespective 

of their often lavish compensation to the farmers, they enjoy a de facto proprietor 

rights in the delta.  

 

As described in the theory, in some common property resource regimes a small 

number of elite enjoys the substantial power that they gain through the flaws of 

collective choice rules (Ostrom 1998). The shrimp business in the Mahakam delta is 

also characterised by the same phenomenon. The study reveals that only a few big 

owners control the majority of delta’s shrimp ponds. Many of them own more than 

100 ha of shrimp pond using traditional land tenure system that allows ownership of 

as much area as they clear from mangrove. Moreover, the poor farmers are forced to 

sell their ponds to big owners as the production is decreasing but input cost is 

increasing which make them marginalised.  Armitage (2002) found the same situation 

in the Banawa coastal area, Central Sulawesi, Indonesia, where only a few wealthy 

people (often government officials who have used the administrative power to sustain 

their land rights) owns and controls majority of the shrimp ponds. 

 

Scholars researching on property rights in natural resources management emphasise 

on group size and homogeneity of resource users as prerequisites of successful 

common property resource management (Wade 1987, Ostrom 1998). These elements 

also have important implications for resource management in the Mahakam delta.  

There has so far been no clear statistics on how many shrimp farmers are active in 

Mahakam delta, but Bosma et al. (2006) estimated that 10,134 households might be 

engaged in shrimp aquaculture out of total 38,028 households. However, the real 

figure is expected to be much higher. It seems a large number of users are depending 

on the same resource. Therefore, in both reality and theory it is quite difficult to 

manage the Mahakam delta successfully by the large number of users. By analysing 

many case studies Ostrom (1998) argues that the success of commons management is 

more likely by smaller groups than by larger groups. On the other hand, homogeneity 

of users has ambivalent effect on the Mahakam delta. As the appropriators consume 

the same resource in the same way, it will increase the conflict due to subtractable 

nature of common property resources. However, many researchers argue that user 

homogeneity is a requisite for sustainable governance of common property resources 

(Baland and Platteau 1996, Ostrom 1998, Agrawal 2001). The study reveals that the 
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shrimp business in the Mahakam delta is mainly operated by Bugis ethnic 

communities who share the same cultural beliefs, background and interest. Therefore, 

the homogeneous identity of the shrimp farmers in the Mahakam delta can be used to 

manage the resource in a sustainable way by developing a common understanding. 

 

Whether de facto or de jure rights, majority of the Mahakam delta’s land is now under 

private ownership. However, like other cases, in the Mahakam delta the owner does 

not use the land as efficiently as described in the theory reviewed here. The shrimp 

farmers operate in the delta like rent seekers by staying to land as long as it yields 

their expected profits. This kind of traditional Bugis entrepreneurship based on 

profitability rather sustainability, guided local resource use, resulting in a lack of long 

term local commitment (Laumonier et al. 2008). Therefore, even though private 

ownership has been greatly considered as an important tool for efficient resource 

management, the case study of the Mahakam delta testifies that private ownership 

alone is not enough for impeding resource abuse. 

 

Different formal institutions engaged in the Mahakam delta are often identified in 

contested position. Moreover, some institutions are less influential in terms of 

resources management in the delta due to their overlapping and redundant nature. The 

power struggle between different government agencies further creates difficulties in 

attaining sustainable resource management in the area. Moreover, formal institutions 

neither adequately consider the local conditions, nor do they address local property 

rights regime effectively when practicing enforcement. In addition, the policy and the 

governance constraints appears to have resulted in an ‘open access’ situation in the 

Mahakam delta. Heltberg (2002) argues that the government’s failure of common 

property resource management is partly caused by government agencies’ lack of 

available local information. In the Mahakam delta, very few studies have so far been 

carried out to gain detailed knowledge on ecosystem health and ecological carrying 

capacity. Moreover, the lack of clear demarcation of boundaries produces confusion 

to the appropriators as well as enforcement agencies whether the rights exercised are 

de facto or de jure; which also weaken enforcement mechanisms. The Mahakam delta 

is further lacking an official management plan, and therefore resource management 

decisions are taken arbitrarily that eventually do not appear to have produced any 

effective outcome in terms of sustainable management of natural resources. The 
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recently launched rehabilitation and socialization programmes are also suffering from 

disparity between the plans and existing reality and the lack of enforcement capacity 

(Laumonier et al. 2008).  

 

The current situation of the Mahakam delta invokes an effective policy response that 

acknowledges multiple demands of stakeholders together with local property rights 

regime. In the Mahakam delta, resource management is not simply a matter of 

formulating, enforcing and monitoring regulations that can restrict further shrimp 

pond development and conserve mangroves; rather it should cover broader social, 

economic, and ecological perspectives that address local reality as well. The scholars 

researching on property rights argue that no universal set of indicators has so far been 

developed that suits all cases (Agrawal 2001). In mangroves the situation is more 

complex due to multiple resources out comes and indivisible nature of these resources 

(cf. Adger and Lutrell 2000). It is therefore important to refine the relevant national 

policies to suit the local conditions, and hence define property rights more clearly 

given its critical importance for achieving sustainable natural resource management.  

 

The first and foremost important requisite for successful resource management in the 

Mahakam delta is to set a clear boundary of the resource area. Boundary demarcation 

should be based on zonation of the Mahakam delta into conservation and utilisation 

area. Nevertheless, before setting the zone stakeholders’ demands should be 

considered.  

 

As the Mahakam delta is quite large and resource users are numerous, the government 

agencies and NGOs can motivate people to form groups (e.g. co- operatives or 

aquaculture associations) in each village in consonance with traditional laws which 

are likely to promote community based management.  

 

The study has further found that the Mahakam delta is lacking a resource management 

plan. As management plan is considered as one of the prerequisites for successful 

resource management, and consequently the existing socialization and management 

programmes will have to be coordinated under a well structured management plan 

instead of sectoral haphazard programmes. 
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User homogeneity in terms of resource use foster degradation if the rate of the 

replenishment is lower than resource consumption. The Mahakam delta is also 

suffering from unitary resource use. Therefore, diversification of livelihood is of 

utmost importance as it is likely to decreasing the pressure on shrimp farming and 

mangroves either. Forest based livelihood diversification such as handy-crafts, sugar 

and alcohol production from Nypa, firewood collection etc. will potentially influence 

local people to increase forest coverage. 

 

Lack of information of the resource area and resource use is considered as one of the 

drivers of resource degradation. In the Mahakam delta the local people are generally 

uninformed about the legal dimension of resource management, which acts as a 

catalyst to covert the mangrove into shrimp ponds beyond the ecological limits. 

Consequently, information channels should be developed to foster communication 

with all relevant stakeholders. This will help to learn about stakeholders’ perspectives 

of formal institutions, the legal framework as well as their resource needs. 

 

Even though restoration of mangroves in the Mahakam delta has started, the effort has 

been obstructed by a mismatch of activities between the government agencies. 

Moreover, the present lack of clear property rights creates legal uncertainty for local 

people to engage in restoration programme as they fear to lose their ownership claim 

of the area once the area has been restored by mangroves. Therefore, the existing 

institutional framework should be revised to tailor the needs of the local people that 

will give tenure security to local people in light with land use plan. Moreover, 

coordination mechanisms should be developed that will enhance efficiency of 

management along with lowering enforcement cost. 
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7.       CONCLUSION 

 

Shrimp aquaculture developments and subsequent mangrove destruction in the 

Mahakam delta are products of interactions of multiple factors at various spatial and 

temporal scales. Nevertheless, the interplay between traditional and formal institutions 

plays the most important role to shape the local property rights regimes. This case 

study shows that, due to inadequate property rights, within three decades the 

Mahakam delta has been converted into a congregation of shrimp ponds from one of 

the largest Nypah forests in the world. 

 

Private ownership, common property institutions, or government interventions can not 

guarantee the avoidance of resource degradation (Schlager and Ostrom 1992). In the 

Mahakam delta a mixture of these three above mentioned conditions has created an 

‘open access’ situation, which consequently results in conversion of majority of the 

delta’s mangrove area into shrimp ponds. Schlager and Ostrom (1992) and other 

researchers argue that idealized institutions are rarely fitted in the field settings 

altogether. Therefore, the formal institutions have to be flexible enough to address 

local context. 

 

The critical issue is not so much a matter of level of sophistication in the relevant 

policy documents, but more a question of how well the legal or institutional 

framework is enforced and made transparent that fitted to the field settings. By 

analysing different institutions related to property rights and current governance 

mechanisms in the Mahakam delta it is clear that the problem of resource degradation 

is largely associated with a lack of coordination between enforcing agencies that is 

largely the outcome of the legacy of the historical under-valuation of the natural assets 

of the delta. With the changed circumstances in the Mahakam delta, highlighted in 

this thesis, the area has become an important economic zone. Consequently, the 

Mahakam delta has attracted many institutions and actors that have taken the 

advantages of the weakness in the formal institutional framework for the sake of 

profit-making purposes, leading to resource depletion rather than ensuring long term 

sustainability of the area.  
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It is obvious that the current problem of mangrove destruction will not be solved by 

merely declaring the Mahakam delta as a protected area or assigning full ownership 

rights to the local people. Rather, the coordination and enforcement mechanisms 

should be strengthened in such ways that address local peoples’ demands as well as 

ecosystem integrity. 
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9.       APPENDICES 
 

Appendix A : Interview (Respondents List) 

 

 

 
Respondent 

Number 

Profession and 

Responsibility  

Location  Date of 

Interview 

1 Hamlet leader and pond 
farmer 

Taduttan  16-11-2008 

2 Pongawaa Saliki 16-11-2008 
3 District Fishery official Tengarang, 

Kutai 
Kartanegara 

18-11-2008 

4 Program officer at district 
BAPPEDA 

Tengarang, 
Kutai 
Kartanegara 

18-11-2008 

5 Programme officer UNDP, 
(PMD) 

Samarinda, 
East 
Kalimantan 

25-11-2008 

6  District Forest official   Tengarang, 
Kutai 
Kartanegara 

01-12-2008 

7 District Bapedalda 
Official 

Tengarang, 
Kutai 
Kartanegara 

01-12-2008 

8  District BPN Official Tengarang, 
Kutai 
Kartanegara 

01-12-2008 

9 Provincial BAPPEDA 
official 

Samarinda, 
East 
Kalimantan 

09-12-2008 

10  Provincial Forestry 
Official 

Samarinda, 
East 
Kalimantan 

10-12-2008 

11 Community Development 
Officer, Total E & P 

Samarinda, 
East 
Kalimantan 

10-12-2008 

12 Official of  PMD at 
National Level.  

Jakarta, 
Indonesia 
(Interview 
taken at 
Samarinda, 
East 
kalimantan) 

10-12-2008 

13 Management Staff at 
PT.Syam Surya Mandiri 

Anganaa 16-12-2008 
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Appendix B: (Open ended semi-structured question guidelines for stakeholders)  
 

Farmers  

• Land titles: How many have SPPTs and how many have Izin Garap? What do 
people are the benefits of the two titles? What are the main benefits of having 
title? Who issued their title and when?  

• What are the benefits and obstacles with the spatial plan issued by District 
government? (use concrete examples from the plan)  

• What do you know about the legal status of the Mahakam delta? 
• How can mangroves increase productivity of shrimp production? 
• How can mangroves be rehabilitated in their area? (where and how) 
• What kind of government funded activities has been implemented in their 

area? 
• Who do they sell their catch to? How often do they meet the Pongawaa? What 

is the Pongawaa providing you with? When did you become a member of the 
Pongawaa? 

• What are the main functions of the Pongawaa system? 

cold storage 

14 Pond farmer Saliki 17-12-2008 
15 Fisherman and pond 

farmer 
Saolo-Palai 17-12-2008 

16 Fisherman Saliki 17-12-2008 
17 Hamlet leader  and Pond 

farmer 
Saolo-Palai 17-12-2008 

18 Pongawaa Muara Badak 17-12-2008 
19 Staff at Sub-district 

(Responsible for 
managing SPPT) 

Muara Badak 17-12-2008 

20 Staff at Village office Saliki 18-12-2008 
21 Staff at Village office Saolo-Palai 18-12-2008 
22 Director, Centre for Social 

Forestry 
Mulawarman 
University, 
East 
Kalimantan 

28-12-2008 

23 Village Headman and 
pond farmer 

Saliki 10-01-2009 

24 Pongawaa Saliki 10-01-2009 
25  Pond farmer Saliki 10-01-2009 

26 Staff at Village office 
(Responsible for SPPT) 

Saolo-Palai 10-01-2009 

27 Hamlet leader, Pond 
farmer  

Saolo-Palai 10-01-2009 

28 Earlier Pongawaa, Now 
engage in coconut 
business 

Muara Badak 10-01-2009 
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• What in your opinion are the benefits with the Pongawaa system? 
• What in your opinion are the constraints with the Pongawaa system? 
• Generally how much of your income comes from aquaculture and fishery and 

how much from labour work? What kind of labour work? 
Hamlet leader 

• How many households are there in this hamlet? 

•  How many people have land use permit (SPPT)? 

•  How do people obtain SPPT? 

• What you think about legality and strength of SPPT as land ownership 
document? 

• What do you know about legal status of the Mahakam delta? 

• How many of the households are permanently based in the delta by their 
ponds? 

• What are the main responsibilities of the Hamlet leader? 

• What kind of activities has the government implemented in this area? 

• How can the production of shrimps improve in this area? 

• What is your view on rehabilitation of mangroves? 

• What you know about Silvo-Fishery? 

• What kind of government rehabilitation programme so far carried out in your 
hamlet? 

• Did you attend any meeting about management of Mahakam delta? 

Village Head 

• How much area in this village is under SPPT? 

• How much tambak area under SPPT? 

• How SPPT issued? 

• How many land certificates so far issued in your village? 

• What do you know about the legal status of the area? 

• What are the problems you identified in the delta? 

• Did you attend any meeting about management of Mahakam delta? 

• What do you know about PMD? 

• Does the higher authority give the village office any instruction about the 
mangrove conservation of the area? 

• What is the condition of palm oil plantation in the area?# 

• What you know about Silvo-Fishery? 

• What are the procedures of shrimp pond transaction (Selling and buying)? 

• What people think about rehabilitation of mangroves? 

• What kinds of functions village office do for improvement of Mahakam delta? 

• What is the relation of villagers with oil and Gas Company? 

 

Pongawaa or capital lender 
• How many members do you have? 
• Who do you sell your products to? Where? 
• When did you become a Pongawaa? 
• How did you become a Pongawaa? 
• Describe changes in your area over time. How did you adopt to the changes? 
• What are the prerequisites for high productivity of shrimps and how to sustain 

high productivity in the long run? 
• How much area under you? 
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• How many SPPTs you have and how much area covers those? 
• How do you manage land use permit (SPPT)? 
• What are your comments to the plan by the government for an integrated 

management plan of the delta? How would that work in practise? 
• In your opinion what is the role of the government for people and environment 

in the Mahakam delta? (which government dept at what level) 
• What do you think about Silvo-Fishery? Are there any examples of Silvo-

Fishery in your area? 
• If productivity continues to decrease what will you do? 
• How does international trade and prices affect the shrimp export from 

Mahakam delta? 
• How much of your shrimp do you sell for export and how much for 

consumption within Indonesia? 
• Which Ministries are the most important for your business and how do they 

contribute to shrimp trade in Indonesia? 
 
Sub district level – Muara Badak 

• What is the role of SPPT permit? 
• When did you start issuing SPPT? 
• How many SPPT have been issued in the three sites of the project? 
• What is the average size of the land? 
• What are the main activities of sub district in the field site? 
• What is the main relevance of the spatial plan? 
• How to implement the plan? 
• What are the main issues in the three sites of the project? 
• How does the government deal with conflict between local people and gas 

companies? 
• What is the plan for plantation expansion and expansion of oil palm in the 

research site? 
 
Provincial and District, general planning division (Bappeda) 

• What is the status of the land use plan? What are the main challenges with the 
plan? How can it be implemented? 

• What is the role of aquaculture for local economy? How will it change in the 
near future? 

• What is the role of Pongawaa in the Mahakham delta? How is that system 
contributing to local communities? Local environment? 

• In the integrated plan Pongawaa are not included. Is there a reason why? 
• What impact does upstream development projects have on the delta? Is that 

considered in the land use plan? 
 
District and provincial, Dept of Forestry 

• What is the classification of mangroves in Indonesia? What is the role of 
mangroves in the Mahakam delta? What can be done to restore the situation? 

• What is the legal status of the Mahakam delta? Under which law it got legal 
status? 

• How land use permit issues in the Mahakam delta? 
• What are the activities by forestry department in the Mahakam delta? 
• Is silviculture a viable solution for farmers in Mahakam delta? 
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• Who are the key actors to involve in rehabilitation of mangroves in the 
Mahakam delta? 

• How should rehabilitation plan of mangroves best be designed? 
 

• What is the District plan for expansion of oil palm? What other plantations are 
in the plan? 

  

District and provincial, Department of Fishery 

• What is the responsibility of Dept of Fishery in Mahakam delta? 
• What do you think about the spatial plan? 
• How will you increase productivity in the Mahakam delta? 
• What do you think about pongawaa system? 
• What kind of rehabilitation activities are carried out by your department? 
• What do you know about legal status of the Mahakam delta? 
• How many tambak (Shrimp pond) managed by care taker and how many by 

owner? 
• What kind of land titles does the pond farmer have? And how they manage it? 
 

Provincial and District, Department of Environment (Bapedalda) 

• What is the responsibility of Dept of environment in Mahakam delta? 
• What do you think about the spatial plan? 
• What kind of rehabilitation activities are carried out by your department? 
• What do you know about legal status of the Mahakam delta? 
• What kind of land titles does the pond farmer have? And how they manage it? 
• What is the role of Bapedalda in PMD? 
• What you know about SPPT? 
•  Is there any policy or regulation of dept of Environment about the Mahakam 

delta? 
District, Department of land use 

• What is the role of land use dept in the delta? 

• Do you have any land use policy regarding using area under tambak and 
forest? 

• What you think about SPPT. 
 
National, Department of Home affairs 

• Why PMD form and what are the roles in the delta? 
• How do you define the land titles of Mahakam delta? 
• What do you know about SPPT? 
• What are the problems of Mahakam delta? 
• What are the solutions you prescribed? 
• What are the future plans? 

 
Oil and Gas Companies (Total E & P) 

• What is the role of Total in Mahakam delta? 
• The Mahakam delta is a conservation area, so how you carry works? 
• How do you manage land use permit? 
• What kinds of community works total do? 
• What is the role of Total in PMD? 
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• How local people percept total operation in the area? 
• What are the problems of Mahakam delta? 
• Do you have any plan to influence government to declare the area as protected 

area? 
 
 Integrated Management Board of the Mahakam Delta (PMD) 

• Why was the integrated management board established? 
• What is the main role of the board? 
• What are the main challenges in implementing an integrated management 

plan? 
• Who are the key actors in implementing the plan? 
• What role does the Pongawaa play in the management and sustainability of the 

Mahakam delta? 
• What role does the Oil and gas company play in the delta? 
• What are the main reasons behind current conflicts between local people and 

companies in the delta? 
• What will be the role of farmers in the integrated management plan of the 

Mahakam delta? 
 

Cold Storage, (identified by big Pongawaa) 

• When they started? How? Why was Mahakam selected as an important site? 
• How has the trade changed since 1974 when the first cold storage was 

established? 
• What role does the Pongawaa play in shrimp trade? What is the importance of 

Pongawaa system in the Mahakam delta? 
• What can be done to improve the situation in the Mahakam delta? 
• What are the prerequisites for high productivity of shrimps and how to sustain 

high productivity in the long run? 
• What are your comments to the plan by the government for an integrated 

management plan of the delta? How would that work in practise? 
• In your opinion what is the role of the government for people and environment 

in the Mahakam delta? (which government department at what level) 
• If productivity continues to decrease what will you do? 
• How does international trade and prices affect the shrimp export from 

Mahakam delta? 
• How much of your shrimp do you sell for export and how much for 

consumption within Indonesia? 
• Which Ministries are the most important for your business and how do they 

contribute to shrimp trade in Indonesia? 
NGOs  

• What kind of projects are you involved with in the Mahakam delta? 
• Have you conducted research on social importance of mangrove ecosystems 

for people? 
• What are the problems of the Mahakam delta? 
• How the problems can be solved? 
• What are the future scenarios for the Mahakam delta? 

Researchers 

• What kind of research you have carried out in the delta? 
• What are the problems of the Mahakam delta? 
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• How the problems can be solved?
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Appendix C: Forest Department map of East Kalimantan including the Mahakam Delta 
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Appendix D: Detailed Land use plan of East Kalimantan covering the Mahakam delta 
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Appendix E: National land use map of Indonesia, 2008. [Red box indicate the Mahakam Delta] 
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