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 One of the main contributing factors of riparian zone destruction in Malaysia is the 
encroachment of river reserves by oil palm plantations.Although there are 
conventional legal mechanisms that deal with the issue, much of the damage has 
already been incurred.Pollutants such as fertilizers, pesticides and total suspended 
solids (SS) are freely transported to a river in these encroached areas. Sg. 
Kalumpang in Sabah can register turbidity in excess of 200 NTUs, whereas TSS in 
Sg. Tiram in Johor was above 100 mg/L. Emphasis on rehabilitation would be more 
beneficial instead of the conventional punitive approach.The restorative justice 
concept provides an avenue for this as curative/corrective measures on the part of 
the offender is given emphasis. For the concept to be practical, several steps have to 
be taken, that includes inculcation of the restorative justice concept into existing 
regulations, increasing compound fees for existing environmental contraventions (as 
a deterrent), exclusion from penalization on the part of the offender if the restorative 
justice route was taken, as well as stakeholder involvement and coordination. To 
fully reap the benefits, the concept must also be retrospective of existing 
environmental damages. 
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INTRODUCTION 
 

Environmental related laws in Malaysia, including the Environmental Quality Act 1974 (hereinafter EQA), 
prescribe punitive measures, where offenders are usually issued compounded summons; in serious cases, 
perpetrators are prosecuted and dealt with by the courts with penalty and jail, including mandatory jail at least 
for one year for the environmental damage they have caused (EQA; National Forestry Act 1984). The objective 
of punitive measures is to exert enough deterrence, to the perpetrator and others, for abatement and control of 
illegal acts[2]. Unfortunately, damage caused by environmental crimes, have long-term implications, such as in 
the case of encroachment and destruction of riparian zones (buffer zones) to which environmental laws have 
nothing to do [18]. In many cases, however, the damage can be substantially mitigated; and in many other cases, 
it is reversible,provided necessary restorative and curative measures are taken. Restorative justice providessuch 
an avenue, as takes into account interest of both the offender and the community 

Riparian zones (Figure 1) are areas located adjacent to a riverbank.  They have diversified functions that 
include preserving bank stability and are habitats for streamside living organisms [11]. They also play a critical 
role in preserving the water quality of rivers by filtering out pollutants transported by runoff. But it is 
unfortunate that by certain errant human activities riparian zones in many countries are in dilapidated conditions 
and, thus are unable to play their role in the environment. Unfortunately this problem has not been properly 
addressed in the 1997 UN Convention on the Law of Non-navigational Uses of International Watercourses 
[4].In Malaysia, one of the major causes of riparian destruction is agricultural activity or more specifically oil 
palm plantations [12]. 
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Fig. 1: (a) Riparian Zone Schematic [16] (b) Natural Riverbank (Location: UluSg. Kuantan) 
 
It is important to note that there is a difference between a “buffer zone” and a “riparian zone”. A buffer 

zone is simply a strip of land along the riverbank; it can have flora and fauna on it or it can be without them. In 
the context of oil palm plantations, a buffer zone usually demarcates end point for refraining from application 
pesticides or fertilizers beyond that. 
 
Theory of Restorative Justice and Riparian Destruction: 

Environmental justice is generally known as conservation of the environment and keeping it pollution free 
so that all could benefit from it. The Aarhus Convention of 1998 presented environmental rights in a broader 
perspective to environmental justice to include right to information, right to participation in decision-making 
and access to justice. The domain of environmental justice has further been widened to include adaptation and 
restorative justice.   Restorative justice is, thus, a legal concept where emphasis is laid on the needs of the victim 
or offender; as well as it involvescommunity participation instead of satisfying abstract legal principles or 
punishing the offender. It actually goes beyond that and is based on a theory of justice that considers 
environmental crimes as an offence against an individual or community rather than the state[9]. For restorative 
justice to be a viable tool in environmental management, the narrow conceptionthatenvironmental crimes are 
victimless crimes needs to be debunked. For example, riparian destruction has widespread and long-term 
adverse impacts on stakeholders, notably those inhabit in the immediate vicinity. The ultimate sufferers are the 
public, who have vested interest in it.  

Malaysia is the second largest oil-palm producer in the world. Along with the economic prosperity this the 
palm oil sector brings to the country, there are also significant environmental damage caused by this sector. One 
of the most prevalent among them is the destruction of riparian zones, where the planting of the oil palm trees 
often stray all the way up to the river bank as shown in Figure 2. This condition is apparent throughout most 
watersheds in Peninsular Malaysia as well as in Sabah and Sarawak. 

 
 
 
 
 
 
 
 
 
 

(a) 

(b) 
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Fig. 2: Riparian Encroachment in the Terengganu River (left) and Riparian Encroachment and Bank Failure in  
           Kalumpang River, Sabah 

 
In most cases, oil palm plantations leave the topsoil bare and prone to erosion (sediment transport) during 

rain [5]. Vegetative stripsalong the riparian zone can act as a natural filer that helps remove the sediment and 
other pollutants (such as pesticides and fertilizers). Thus, destruction of the riparian zone impedesthe removal 
process, which is why most of the rivers in Malaysia are murky in color[17]. 
 
Impact towards Stakeholders and Current Guidelines: 

Elevated solids have a direct effect towards potability of water. Water treatment plants in Malaysia 
generally implore conventional treatment systems that have limited capacity for solids removal. Turbidity (or 
the cloudiness of water) is measured in terms of Nephelometric Turbidity Units (NTU). Turbidity in excess of 
50 NTU at the intake point is anticipated to incur operational problems and therefore not a desirable source of 
raw water for a supply scheme [13]. 

Besides potable supply, certain industries also tap the river water for their operational needs, such as in the 
case in case of pulp and paper industries. Increased pollution would ultimately exacerbate cleaning/treatment 
expenditure, either on investment on new water treatment technologies and on maintenance cost.  

Either for supply or industrial processes, the treatment cost will in the end have to be borne by the 
stakeholders [1]. As water is the most fundamental precious resource, all stakeholders, especially the general 
public, will feel the implications of the escalated cost. 

Also, depending on the rate sediment load deposited in the water column, sedimentation and siltation may 
occur, which further depreciates aesthetic value. As a consequence of the deposition, rivers and streams may 
become shallower hence reducing their capacity to hold water, which in turn-presents a flood risk that might 
cause destruction of public and private properties [15]. 

Siltation also destroys aquatic habitat, which, in turn, adversely affects the biodiversity, in particular 
blanketing the river bottom and covering the rock pebbles. These pebbles are required for necessary fish 
propagation as they lay their eggs on the river bottom. In extreme cases, the food chain and ecological system 
may also be disrupted as entire species may be wiped out in the long run [10]. This in-turn can economically 
affect the fishermen who depend on the river; even their livelihood may be at stake. 

The destruction of riparian buffer zones also impedes uptake of pesticides and herbicides, which may be 
detrimental to the in-stream ecology andbiodiversity as well. Ammonium nitrate and ammonium phosphate 
based fertilizers can spur algae growth hence aggravating eutrophic conditions [6]. Eutrophication is a process 
in which the in-stream oxygen levels are depleted due to excessive respiration (uptake) of oxygen by aquatic 
organisms. Under such conditions, fish and other macro-aquatic organisms will suffocate and die. This 
phenomenon is typically observed in enclosed water bodies such as ponds and lakes [14]. 

Although guidelines pertaining to development within river reserves are set by relevant authorities (such as 
by the Department of Irrigation and Drainage) (Table 1), but they are often not followed. Even if these 
guidelines were adhered to, there are no specific criteria prescribing specific vegetative composition and 
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characteristics. In addition, these provisions are only guidelines and have limited legal impacts. Thus, in the 
absence of such regulations and in view of the current scale and destructive condition, restorative justice may 
prove to be a viable option towards the rehabilitation and preservation of riparian zones in Malaysia. 
 
Table 1: River Reserves for Development based on River Width [8] 

River Width (m) River Reserve (m) 

> 40 50 

20 – 40 40 

10 – 20 20 

5 – 10 10 

< 5 5 

 
Water Quality Conditions of Riparian Encroached Basins: 

To better illustrate the effects of riparian encroachment towards the water quality of rivers, Table 2 shows 
data collected from a number of rivers where planting of oil palm trees go all the way up to the river bank, 
which is beyond the sustainability of rivers’ waters and aquatic biodiversity. For sustainable development, 
which is comprehensive and all encompassing, sustainability of all inland watercourses, especially rivers, is a 
must. [19] The turbidity levels on Sg. Panching (in Pahang) were between 30 – 58 NTUs, general still within the 
acceptable range for supply, though quite close to breaching the threshold. In fact, the physical appearance was 
already murky. Even worse, was Sg. Kalumpang (in Sabah) where turbidity was in excess of 200 NTUs with 
Total Suspended Solids (TSS) in excess of 150 mg/L. Riparian encroachment is so severe within this region that 
there are even occurrences of bank failure. TSS was also in high in Sg. Imbak in Sabah and Sg. Tiram in Johor; 
beyond 100 mg/L at certain reaches. Since there is an indirect correlation between turbidity and TSS, the levels 
here would also likely be in excess. 

There is water intake point located downstream of Sg. Muda (Sg. Dua supply scheme) and the levels here 
were clearly in access of 50 NTUs. To mitigate any potential contamination, the relevant parties have since 
installed a continuous water quality monitoring station to act as an early warning system if the pollution levels 
were to rise beyond acceptable limits. 

 
Table 2: Turbidity and Total Suspended Solids (TSS) Levels of Rivers Near Riparian Encroachment (Oil Palm Plantation) 

River Sub-basin/Location Turbidity (NTU) TSS (mg/L) 
Class II* 

Turbidity (NTU) TSS (mg/L) 

Sg. Kuantan, Pahang 

Sg. Panching Upstream 57.6 29 

5 - 50 25 to 50 

Sg. Panching Downstream 45.3 18 

Sg. Reman Upstream 30.4 15 

Sg. Kalumpang, Sabah 
Sg. Kalumpang Mid-stream 1 247 185 

Sg. Kalumpang Mid-stream 2 205 145 

Sg. Imbak, Sabah 
Sg. Imbak Upstream - 190 

Sg. Imbak Downstream - 24 

Sg. Tiram, Johor 
Sg. Tiram Downstream 1 - 58 

Sg. Downstream 2 - 102 

Sg. Muda, Penang 
Sg. Muda Midstream 63.0 - 

Sg. Muda Downstream 62.4 - 

*Class II of the National Water Quality Standards (NWQS) is the range considered acceptable for water supply using conventional 
treatment methods (DOE, 2011) 
 
Hurdles of Conventional Regulations: 

One of the biggest hurdles in utilizing the existing legislative mechanism for riparian zone management is 
the widespread impact that already has been incurred and that cannot be take care of now. Because of this, the 
cost to clean up these river systems would be too high to be borne by any one party. In addition there are no 
specific provisions in any legislation addressing the rehabilitation problem. 
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The oil-palm industry is of national economic interest, thus, the traditional punitive measures will be 
difficult implement against errant farms. There are many multinational corporations involved in the oil-palm 
business that are owned or related to the Government. The oil-palm plantations have provided numerous job 
opportunities for Malaysians such as those under Federal Development Authority (FELDA) scheme. Many still 
depend oil palm as a major source of income, particularly the rural folks. In view of these, to solve the problem 
by resorting to penal provisions is not a good choice. Instead cooperation with these stakeholders must take 
precedence before punitive actions. This can be possible if relevant government agencies take initiatives for this 
and call meetings of all the stakeholders. In this process, environmental NGOs can also play a constructive role. 
 
Mechanisms of Restorative Justice in Riparian Zone Management: 

Restorative justice propagates the concept of common interest among all stakeholders. Sometimes, the 
encroachment or riparian zones is not done out of malice but is due to misinformation and misapplication of the 
appropriate concept of a “buffer zone”. One needs to keep in mind; some plantations are located in very remote 
areas where accessibility to information is limited. In addition to this, inspection is also difficult to be carried 
out. 

Therefore, it would not be fair to penalize these parties serendipitously. In fact, penalization would not 
achieve much, as the damage has already been incurred.  

With restorative justice, the offender will be given the opportunity to rectify whatever damage has been 
done with participation from the authorities, experts and the general public. Also, in this manner, there will be 
opportunity to fulfill the expectations of all parties involved. The timing for restorative justice in Malaysia could 
not be better, as there is an increased sense of environmental awareness in the country particularly among the 
younger generation. 

For restorative justice to be an effective tool in riparian zone management, several measures need to be 
taken such as: 

• Establishment of dedicated set of regulations, making the encroachment of riparian zone definitively 
illegal under the Environmental Quality Act, 1974 or other regulations, coherent to the guidelines stipulated by 
the Department of Irrigation and Drainage (DID). The laws should be retrospective of past encroachments as 
well. 

• Establishment of hefty punitive measures such as compound summons and imprisonment with the 
provision of mandatory jail-term for perpetrators. The function of this provision is to deter offenders from 
choosing the method, which leads to punishment, but instead to take responsibility for their actions, with 
preference for the restorative justice approach. 

• Inclusion of a ‘restorative justice’ clause in the regulation, where agreement to the rehabilitation of the 
damaged area by the offender should ultimately entail exclusion from the above punitive provision. 

• The terms of agreement for rehabilitation should be done between the perpetrator and authorities for 
subsequent submission to the court. The authorities can then act as secretariat and coordinates rehabilitation. 

For the legislation to be practical, a committee must oversea the implementation of the rehabilitation 
measures and recommend to the courts the outcome. The appropriate legislative entity in this case can either be 
the Environmental Quality Council (EQC) or other state-level legislative entities such as LembagaUrus Air 
Selangor (LUAS)(Selangor Water Management Authority). 

Table 3 below lists proposed stakeholders and roles that they can play in the application of restorative 
justice for preservation of riparian zones. 
 
Table 3: Stakeholders and Roles in Restorative Justice for Management of Riparian Zones 

Stakeholder Agency Roles 

Authorities • Department of Environment 
Malaysia 
• Department of Irrigation and 
Drainage 
• Malaysian Palm Oil Board 
(MPOB) 
• Local Authorities 

• To facilitate the implementation of restorative justice through 
incorporation in respective regulations or drafting of new ones 
• Environmental Quality Act, 1974, Street Drainage and 
Building Act, 1974 
• To provide a platform for the palm oil industry to interact with 
other stakeholders on the concept of riparian zone management 
• To provide education and training to palm oil industry on 
riparian zone management 

Experts/Specialists • Research Institutions (eg. Forest 
Research Institute of Malaysia (FRIM) 
• Universities 

• To provide support and technical input pertaining to 
characteristics of riparian zone 
• Input on composition of riparian zone flora and fauna 

Oil Palm Industry • Federal Development Authority 
(FELDA) 
• Private Plantations 

• To actively participate with authorities and experts/specialists 
on sustainable riparian zone management 
• To involve environmental Non-Governmental Organizations 
(NGOs) in riparian zone management 
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General Public/Water Service 
Providers 

• Non-governmental organizations 
(NGOs) 
• Water Service Providers 
• Residents 

• To provide end-pipe stakeholder input to oil palm industry and 
authorities pertaining to the effectiveness of measures taken 

  
Restorative Justice in Rehabilitation of Riparian Zone: 

The above concepts and principles can also be extended to rehabilitate riparian zones already damaged by 
oil palm activities.The fact of the matter is that the oil palm industry has been present in Malaysia for many 
years and the impact towards local streams and rivers are already imminent. Rehabilitation of new damages 
would be less meaningful if the current situation is not first remedied.  

To achieve this, the laws above must be read in the perspective that is current encroachments should also be 
deemed illegal.Since the overall concept of restorative justice centers around discussion and mutual interest, 
implementation of the rehabilitation component should be straightforward enough as long as all relevant parties 
are willing to work together to achieve this common objective.  
 
Conclusions: 

Restorative justice can be a viableremedial measure for riparian zone management and rehabilitation in 
Malaysia. For the concept to become a reality, the incorporation and buy-in of all relevant stakeholders must 
first be obtained, particularly in terms of legislation. Implementation can be done in stages, to ensure maximum 
amount and efficiency. The main hurdle is to get the cooperation of oil palm estate managers, particularly those 
in the rural areas. In order to achieve a long-term solution to the persistent problem, the relevant department of 
the Federal and State Governments should play a proactive role and should call meetings of errant businessmen, 
especially oil palm companies and those who benefit from the rivers and lakes. In meetings, all aspects should 
be thoroughly discussed and a viable solution should be reached so that the problems do not recur. If need be, 
the existing law, especially the Environmental Quality Act and the National Forestry Act, the National Land 
Code and relevant laws in the State of Sabah and Sarawak should be amended.   
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