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Abstract 
Numerous ecosystem services provided by nature are essential for human survival and well-
being. However, the state of some natural resources and associated ecosystem services may 
undergo extraordinary changes, particularly in rural areas, due to current global 
developments. By offering benefits, a socio-ecological system's output has the potential to 
provide a variety of goods that people use daily. The well-being of human life depends mainly 
on the benefits provided by natural resources, especially for the poor living in rural areas. 
However, the degradation of natural resources due to developmental limitations and lack of 
knowledge of the social-ecological system has also affected the availability of human resource 
benefits. This study aims to assess the degree of knowledge and awareness among poor 
households regarding the significance of the natural resources surrounding the study area for 
their livelihoods. This study used a survey method through a questionnaire form. The 
respondents were selected by snowball sampling, and a total of 124 questionnaires were 
distributed around Jerlun, Kedah, Peninsular Malaysia. The research found that poor 
households had high levels of knowledge since, on average, their understanding of the 
benefits of natural resource supply ranges between 75 and 100 points. With a high level of 
knowledge of the benefits of natural resources, the poor household is increasingly concerned 
about caring for and protecting natural resources and various activities utilising natural 
resources in their lives. 
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Introduction 
Ecosystem services (ES) are a process of natural environmental components that 

provide direct and indirect benefits to sustain the needs of human life (Adhikari et al., 2018; 
Bretones & Gonzalez, 2011; Costanza et al., 2017; Felix & Burkhard, 2012; Pushpam Kumar & 
Makiko Yashiro, 2014). Ecosystem services are classified into four types: provisioning services, 
regulating services, supporting services, and cultural services (Haines-young & Potschin, 2013; 
Haines-Young & Potschin, 2018; Wilkinson et al., 2013) that can generate neither social nor 
economic value for human life (Angelsen et al., 2011; Jerneck, 2015). Therefore, it is critical 
to recognise and manage local natural resources to maximise ecosystem services (Lee, 2021). 
For example, based on the Science for Environment Policy (2015), 75 per cent of the protein 
supply in the oceans and 13 hectares of forest area is degraded and destroyed. This impacts 
community livelihoods and general well-being, particularly among rural poor people. For 
instance, rural sub-Saharan African people depend on providing ecosystem services to sustain 
their livelihoods (Jew et al., 2019). It is also related to population expansion, which shows a 
significant rise in the need for ecosystem services and benefits, particularly for provisioning 
services, among the poor population (Eigenbrod et al., 2017; Haines-young and Potschin, 
2013; Norshahida and Aziz, 2018; Pritchard et al., 2019). 

 
The assessment and study of ecosystem services are becoming more popular, and it is 

a topic of increasing interest in ecology (Hou et al., 2014; Liu et al., 2012). It was because 
studies and assessments of ecosystem services could give information on ecosystem functions 
and the intricate role that natural resources play in sustaining human welfare, livelihood, and 
well-being, especially for the underprivileged in rural areas (Nyumbu, 2013). Poverty and 
natural resources are inextricably linked to human life, and utilising natural resources has a 
vital influence in determining the livelihood and well-being of poor households (Abu Bakar et 
a., 2020). According to Walelign (2015), rural people in developing countries often depend 
heavily on ecosystem services, mainly providing benefits for their economic well-being and 
quality of life. Fonta et al (2011) have also demonstrated that poor household income 
increases by 10% due to using natural resources, resulting in a 4.90 per cent reduction in 
extreme poverty in rural Nigeria. This highlights how crucial natural resources are to 
enhancing the well-being of the poor in rural areas. 
 

Locals in rural regions generally lack knowledge of ecosystem services and sustainable 
natural resource usage (Kikoti, 2009). Similarly, Asah et al (2014); King and Reno (2014); 
Summers et al (2012) found that human understanding of socio-ecological systems and 
ecosystem services management actions is still at a low level. Furthermore, Agenda 21 
Chapter 36 states that a lack of public awareness about the relationship between humans and 
the environment is due to a lack of information and knowledge among the population. 
Consequently, a study should be conducted to assess the poor's level of knowledge on the 
benefits of supply derived from natural resources in their settlement areas. This is because, 
in addition to physical factors like technological infrastructure, values and knowledge have 
emerged as critical impacts on the management and utilisation of natural resources to ensure 
that they are in good enough condition to be used by future generations (Lamarque et al., 
2014; Singh, 2012). Additionally, locals must be aware of ecosystem services to appreciate 
better the natural resources surrounding their homes (Mohd Azmeer Abu Bakar et al., 2020). 
Therefore, there are two primary objectives of this study: 
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1.   To determine poor households’ understanding and knowledge about provisioning  
ecosystem services provided by natural resources (land, sea, river), and  
2. To identify the perceived benefits of provisioning ecosystem services among poor 
households. 

 
Knowledge of Environmental and Natural Resources 

According to Jamilah et al (2011), knowledge is the ability to receive, retain, and apply 
information; it integrates understanding, experience, wisdom, and skill. Furthermore, 
Mostafa (2007) defines knowledge of natural resources as the branch that supports general 
knowledge, such as facts, concepts, and relationships between ecosystems and natural 
resources. According to the study by Said et al (2003), the changes to the environment and 
natural resources depend on an individual's level of knowledge. However, most Malaysians 
have experienced environmental issues and cannot relate the ecological problems that have 
existed to their general knowledge (Tamby et al., 2010). This, put, contributes to a basic level 
of understanding. Similarly, less responsible social behaviour and attitudes have contributed 
to changes in environmental quality (Jamilah et al., 2011). Lastly, Ecological behaviour and 
attitude are shaped and encouraged by the knowledge of the natural environment (Fremerey 
and Bogner, 2014; Isaac & Zabil, 2012; Lieflander et al., 2015; Siefer et al., 2015). 

 
Social-Ecological Systems 

According to Norstrom et al (2017), the concept of a social-ecological system was 
introduced by Berkes and Folke in 1998. They argued that an integrated system in the idea of 
"human-in-nature". In other words, humans are part of an ecosystem and shape that 
ecosystem from a local scale to a global scale. At the same time, humans also depend on 
ecosystem processes to benefit from ecosystems for the well-being of life and community 
development. Leslie et al (2015), a socio-ecological system is a relationship and response 
between a human and a natural system, and four dimensions interact in a socio-ecological 
system, namely social, economic, ecological, and policymakers, who produce different 
outcomes at different spatial and temporal scales. Meanwhile, Fischer et al (2015) stated that 
the social-ecological system is a human-environmental system relationship that delivers an 
analytical framework for understanding the dynamic relationship between the environment 
and society. In this study, the socio-ecological system (see Figure 1) is used because the 
concept supported is the response relationship between humans and natural resources.  
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Figure 1. Social-Ecological System Framework (McGinnis & Ostrom, 2014) 
 

Based on the Malaysian Environmental Quality Act (1974), natural resources mean the 
physical factors that surround human life. Soil, water, air, climate, sound, smell, taste, 
biological, and social factors are interdependent natural resources, as are biological and 
physical characteristics. Furthermore, natural resources are referred to as original elements 
since they include the earth's natural treasures from human life support systems such as air, 
water, forests, fish and wildlife of the earth's crust, soil, minerals, and solar radiation (Adekola 
et al., 2015; Defra, 2011; Dunnamah et al., 2016; Ngang, 2015) that play a vital role in 
satisfying human life's needs (Abe, 2014; Zal et al., 2014; Asante et al., 2017; Mensah et al., 
2007; Sarkar & Chakrabarti, 2007; Wallace, 2007). Thus, the objective of this paper is to 
investigate how poor households in natural resource-dependent communities are aware of 
and perceive the importance of provisioning ecosystem services based on different types of 
natural resources – land, sea, and rivers. 

 
Provisioning Ecosystem Services 

Provisioning ecosystem services and their benefits are essential to support the poor's 
lives, especially in obtaining food and subsistence (Eigenbrod et al., 2017; Pritchard et al., 
2019). Haines-young and Potschin (2013) have divided into four recognised main sections, 
namely nutrition, including all ecosystem outputs used directly or indirectly as foodstuffs 
(including potable water); inclusive water supply for human and other consumption; 
materials (biotics) used in the manufacture of goods; and biotics for renewable energy 
sources. According to the Millennium Ecosystem Assessment (2003); Watson et al (2005); 
Wilkinson et al (2013), supply benefits have provided various sub-benefits of supply such as 
food and fibre consisting of food products derived from plants, animals, microbes and 
materials such as wood, hemp, silk and various other products that can be obtained in the 
ecosystem. Fuel consists of wood, manure, and other biological materials that serve as a 
source of energy. Genetic resources include genetic information for animal and plant 
breeding and biotechnology, such as natural medicines and pharmaceuticals. There are also 
drugs, pesticides, food additives such as alginates, and biological substances derived from 
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ecosystems. Sources of decoration are animal products, such as skins and shells, and flowers 
are used as decoration. 
 
Methodology  

The purpose of this study is to investigate how poor households in natural resources-
dependent communities know and perceive the importance of ecosystem services based on 
different types of natural resources – land, sea, and rivers in Mukim Jerlun, Kedah, Malaysia. 
This study applied a quantitative method, a survey method using a questionnaire. 
Respondents were chosen using a snowball sampling method, in which the researcher uses 
information from the previous respondent to find the next respondent (Suriati et al., 2012). 
A total of 124 questionnaires have been distributed throughout the study area. A total of 20 
question items on a Likert scale were used to analyse the poor's knowledge of the provisioning 
benefits provided by natural resources. Previously, the researcher performed a reliability test 
on the items tested, and the result showed that the value of Cronbach's alpha is 0.755. 
According to Chua (2014), a Cronbach's Alpha coefficient higher than 0.65 is reliable and 
suitable for further analysis. 
 

While measuring the knowledge of the poor population in the study area, the 
researcher will use the following formula to calculate the score and range of scores. As an 
outcome, the study categorised the poor's level of knowledge as high, medium, and low, as 
shown in Table 1. 

 
 Scorer = ∑(frequency of each item x Item scale)   (Equation 1) 
 

 Range of marks =
Highest score−Lowest score

Number of levels
    (Equation 2) 

 
 Lowest score scale x number of question = (1x20) = 20 (Equation 3) 
 
 Highest score scale x number of question = (5x20) = 100 (Equation 4) 
 

 Range of marks =
100−20

3
= 26.7                                                   (Equation 5)  

 
In addition, researchers apply the Relative Important Index (RII) to determine the 

position (ranking) of each item that has been presented to the poor. According to 
Ramanathan et al. (2002), this RII analysis will translate calculations made on a Likert scale of 
1 (Strongly Disagree) to 5 (Strongly Agree) (refer to Table 1). The value (0 ≤ RII ≤ 1) closest to 
the value of 1 will be given the highest position, while the one the furthest from the value of 
1 will be given the lowest position. The following are the equations used to perform this 
analysis:  

 

  𝑅𝐼𝐼 =
𝛴𝑊

𝐴∗𝑁
        (Equation 6) 

 
Explanation: 
W  = weights given to each statement by the respondent and ranged from 1 to 5 
A = represents the height of the integer response (5) 
N  = total of respondents 
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Table 1 
Interpretation of the Value of the Relative Importance Index 

Knowledge Level RII Value 

High 0.67 – 1.00 
Middle 0.34 – 0.66 
Low 0 - 0.33 

 
Result and Discussion 

The demographic profile of the poor in Mukim Jerlun, Kedah, is shown in Table 2. A 
total of 124 people participated in answering the questionnaire questions that were 
distributed. There was a total of 108 male respondents, with 16 female respondents. Three 
age groups can be classified, with the age group of 38 years to 50 years showing only 46.0 per 
cent, the age group of 51 years to 60 years leading 45.2 per cent, and the age group over 60 
years offering only 8.9 per cent. In this regard, most respondents received their education at 
the secondary school level, with 89 participants scoring 71.8 per cent. 

 
In contrast, 35 respondents only received education at the primary school level, going 

to provide a rate of 28.2 per cent. In addition to the monthly income, it is revealed that the 
income group tend to range from RM801 to RM1000 and is the most frequently earned by 
respondents (50.8 per cent). While the income group RM501-RM800 does have the second 
highest percentage of respondents, with a rate of 42.7 per cent. The income group of RM200-
500 was followed by 3.2 per cent, and the income group of RM1001-1300 was followed by 
2.4 per cent. 
 
Table 2 
Respondents' Demographic Profile 

Variable No. Of Respondents (f) Percentage (%) 

Gender 
          Male 108 87.1 
          Female 16 12.9 
Age (years old) 
          38-50 57 46.0 
          51-60 56 45.2 
          >60 11 8.9 
Level of Education 
          Primary School 35 28.2 
          Secondary School 89 71.8 
Monthly Income 
          RM 200- RM 500 4 3.2 
          RM 501- RM 800 54 43.5 
          RM 801- RM 1000 63 50.8 
          RM 1001- RM 1300 3 2.4 

 
Provisioning Ecosystem Services Knowledge 

The analysis shows that the respondents strongly understand the provisioning 
services offered by natural resources. For example, 119 respondents (96.0 per cent) scored 
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75 to 100 for the benefits of supply provided by natural resources, while five respondents (4.0 
per cent) only managed to score 48 to 74 (Refer to Table 5). This is since delivering ecosystem 
services are benefits that the poor may instantly use, such as food, medicines, sources of 
liquids, wood, electricity, and ornaments that are earned either directly or indirectly (Adekola 
et al., 2015; Haines Young & Potschin, 2013; MEA, 2005; Price, 2014; Watson et al., 2005; 
Wikilson et al., 2013). In addition, the benefits of provisioning services are frequently used by 
poor rural households to fulfil their daily survival needs, particularly in obtaining food, 
protein, and fibre. These findings are supported by  Campbell et al (2002); Shackleton (2004); 
Shyamsundar (2002), which proved that the lives of the poor in rural areas are highly 
dependent on natural resources to survive. The distribution of respondents' knowledge of the 
benefits provided by natural resources is shown in Table 3. 

 
Table 3 
Interpretation of Knowledge Levels 

Level of 
Knowledge 

Range of Marks Number of Respondents 
(f)  

Percentage 
(%) 

High 75-100 119 96.0 

Middle 48-74 5 4.0 

Low 20-47 - - 

 
Relative Important Index (RII) Analysis 

The relative importance index (RII) study findings show that the Mukim Jerlun, Kedah 
poor have a high level of knowledge on provisioning ecosystem services provided by land, 
sea, and rivers. This is illustrated by the fact that 19 items have an RII value ranging from 0.67 
to 1.00. (Refer to Table 7). Therefore, the study can conclude that the benefits of a plentiful 
supply of food significantly benefit the livelihoods of the poor in the study area. This is 
because food security is a benefit that may be provided for people throughout ongoing life, 
and poor households frequently embrace and use this resource in their everyday lives. 
Following that are benefits such as water transportation, ornaments, medicines, and water 
resources. According to Hummel et al (2017); MEA (2003), communities living in rural areas 
commonly acquire and utilise benefits in the form of food and drink as well as shelter to 
continue their everyday lives. 

 
Furthermore, food sources, such as fruits, vegetables, and protein, are a basic need 

always obtained and used by poor households, whether eaten directly or cooked. This means 
that natural resources can ensure that people have enough food to survive (Adekola et al., 
2015; Chan and Ruckleshaus, 2010; Fisher and Turner, 2008; Hummel et al., 2017; Marc et al., 
2005; MEA, 2003; Haines-Young and Potschin, 2010). Overall, Mukim Jerlun's low-income 
poor households are well informed about the advantages and benefits of using these natural 
resources. 
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Table 4 
Ranking of Knowledge Level of Respondents Based on RII Value 

Item Question Statement Mean Standard 
deviation 

RII  Ranking 

1 Agriculture is your primary source of 
food production. 

4.90 0.10 0.98 1 

4 Rivers and coastal also provide food 
sources for your life, like fish and 
shrimp. 

4.88 0.12 0.97 2 

3 Animal farming, such as fish, ducks, 
and cows, can give you lots of food. 

4.84 0.15 0.97 2 

2 Farming activities can supply you with 
vitamins, fibre and nutrients. 

4.79 0.27 0.96 4 

13 Rivers and seas can function as water 
transport routes. 

4.79 0.26 0.96 4 

17 Plants, such as flowers, can be used to 
decorate your home. 

4.71 0.25 0.94 6 

14 Plants and some other natural 
resources can be used to supply herbal 
remedies in your life. 

4.59 0.58 0.92 7 

18 Animal products, such as horns and 
leather, can also be used as 
decorations. 

4.59 0.26 0.92 7 

9 Rivers can serve as an essential source 
of water for the agricultural sector. 

4.58 0.26 0.92 7 

16 Natural sources also provide you with 
supplements such as vitamins. 

4.45 0.43 0.89 10 

19 Products from the forest and the sea, 
such as shells and corals, can also be 
used to furnish your home. 

4.43 0.36 0.88 11 

7 Rivers, seas, and lakes supply water for 
your regular lives. 

4.38 0.54 0.87 12 

5 Natural areas, such as forests, provide 
food for the population, such as fruit, 
honey, etc. 

4.35 0.36 0.87 12 

11 Natural resources (water, plants, gas, 
etc.) can also supply energy for life. 

4.01 1.29 0.80 14 

8 The river also provides clean water for 
food preparation and safe drinking. 

3.95 0.97 0.79 15 

12 Firewood, faecal, and biological 
materials can all be used to generate 
energy in your life. 

3.91 1.27 0.78 16 

20 Rocks can also be used as ornaments 
such as marble, sculptural, etc 

3.81 1.41 0.76 17 

15 Aside from being medicines, natural 
sources can also produce poisons. 

3.64 1.50 0.73 18 
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6 Forests can also provide you with 
various items such as cottonwood and 
silk. 

3.56 1.25 0.72 19 

10 Ocean waves might provide electric 
energy to your life. 

3.31 1.51 0.66 20 

 
Additionally, this study was able to identify some of the provisioning benefits that the poor 
households in Mukim Jerlun, Kedah, commonly receive and utilise. Different kinds of 
provisioning services are shown in Figure 2. Benefits derived from land resources include 
benefits in the form of food (96.7 per cent), side dishes (1.60 per cent), benefits used in 
cooking such as spices (75.0 per cent), vegetables (24.2 per cent), benefits in the form of 
medicine/health such as herbs (17.7 per cent), benefits in the form of decorations such as 
flowers (44.4 per cent) in residential areas, paddy crops (6.5 per cent), and cash crops (11.3 
per cent). 

 
Figure 2. Percentage of Provisioning Benefits obtained from Land Resources 
 

In addition, Figure 3 illustrates the provisioning benefits from the river and marine 
resources. 100% of respondents have obtained river fish, namely freshwater fish such as 
lampam fish, puyu fish, haruan, catfish, etc. Meanwhile, the marine and coastal resources 
showed that marine fish (100%), shrimp (66.9%), crabs (80.0%) and squid (3.2%) were 
obtained by the respondents.  
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Figure 3. Percentage of Provisioning Benefits obtained from  
River Resources and Sea/Coastal 
 

The social-ecological system illustrated the connection between natural resources and 
human life, especially the poor, and emphasised ecosystems' contribution to improving 
societal conditions. Similarly, Angelsen et al (2011); Babulo et al (2008); Kandel et al (2018) 
stated that natural resources significantly improve population well-being, particularly for the 
poor and rural populations. According to Nostrom et al (2017), the human socio-ecological 
concept has explained that human beings in this world depend on processes occurring in 
ecosystems to benefit the well-being of life and community development. The processes that 
take place in an ecosystem are known as ecosystem services. In this study, the provisioning 
services that have provided various food items, including protein sources, fruits, vegetables, 
herbs, and medicines that significantly positively impact the lives of the rural poor, are 
examined. Human beings, particularly the rural poor, who desperately need benefits to 
maintain their life, particularly in the supply of food, place a high value on provisioning 
services. As stated by Fellmann et al (2003); Getis et al (2014); Kerry (2007); Sluyter (2003), 
natural resources are significant factors influencing human activities and life, such as human 
actions and thoughts. In terms of poverty, food supply is one of the dimensions of poverty for 
the world's population (Alkire & Sath, 2012; Naveed & Tanweer, 2010; Nutten, 2008). 

 
Rural poor households frequently depend on natural resources from land resources like 

agriculture, river resources like fishing and nets, and forest resources like gathering forest 
products to exist (Shackleton et al., 2008). Meanwhile, according to Campbell et al (2002), 
most households in rural areas have incomes closely related to using natural resources. That 
implies that rural poor people grow more informed, clever, and creative in utilising natural 
resources to meet essential requirements, especially in getting food and generating income 
for their families. As a result, this study demonstrates how knowledge levels have influenced 
how people interact with natural resources, including activities and culture, as described in 
the socio-ecological system. As a result, the poor have been engaging in various activities in 
Mukim Jerlun, including farming and fishing, which have become traditional ways of surviving. 

 
The existence of a relationship between people and their environment can influence 

how cultural characteristics and activities are formed and how people live in a community. 
For example, like Mukim Jerlun, the Jerlun region has fishing villages where most of the 
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population are Malays. This type of subsistence economy is common among locals in the 
Jerlun region. These cultural characteristics can be learned and inherited by family members 
and the local community so that future generations can maintain the identity of Mukim Jerlun 
as a fishing village and agricultural area. 
 
Conclusion 
The socio-ecological notion describes how natural resources and human life are intertwined, 
generating a complicated interaction. This relationship has demonstrated how crucial 
provisioning services are to improving the lives of the rural poor. Additionally, this study's 
findings suggest that utilising natural resources could help address rural poverty. In addition, 
experience, observation of one's environment, and use of the benefits themselves can all 
impact one's level of knowledge regarding the provisioning services provided by natural 
resources. Therefore, these factors can affect one's understanding of the benefits provided 
by natural resources. Knowledge can also support the poor in making decisions about the 
kinds of activities that fit the natural resources available in their living environment, 
preventing the destruction of such resources so future generations can utilise them. 
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