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Abstract

The Cikapundung Sub-Watershed is a source of clean water for people living
in Bandung City. The Cikapundung Sub-Watershed has several main
problems, such as land change, landslides, and land damage. Many efforts
have been made to improve the conditions of the Cikapundung sub-district
by the government, the community, and Non-Governmental Organizations
(NGOs). However, these efforts have not achieved satisfactory results. This
occurs due to the inaccuracy of handling by each stakeholder regarding the
variables that influence the conditions of the Cikapundung sub-district. This
research aims to determine the variables that have the most influence on the
management of the Cikapundung Sub-Watershed. This research uses Micmac
analysis to identify the most influential variables within an ecosystem. From
the research results, it appears that whether indirect influence or indirect
influence, the variables of Society Participation and Local Wisdom are the
most influential variables in the management of the Cikapundung sub-basin.
These two variables are in a position that has a strong influence on other
variables and has a low level of dependence on other variables.

Keywords: sub-watershed; cikapundung; important variable; micmac analysis.
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Introduction

The Cikapundung Sub-Watershed is part of the Citarum
Watershed which has an area of around 434.43 km2. The
Cikapundung River has its headwaters around Mount Bukit
Tunggul and Mount Pangparang in Bandung Regency. For
Bandung City, the Cikapundung River is one of the sources of
clean water used by the local water company, Tirtawengi
Bandung City. Local water company, Tirtawengi Bandung City,
has served around 75 percent of the clean water needs of the
people in the city of Bandung.

Changes in the upstream area of the Cikapundung River that
occurred from 2001 to 2008, especially the reduction in forest area,
significantly reduced the conservation function (Rizka Maria,
2014). The land changes have an impact on increasing erosion
and land damage (Adysa et al., 2023). As the Cikapundung
River also flows through the city of Bandung, this results from
pollution in the Cikapundung River caused by household
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waste. In overcoming the problems above, many efforts have been made by the community and
government, such as implementing the vegetable crop conservation farming business model in the
former Cikapundung Sub-Watershed (Sutrisna et al., 2012), implementation of green infrastructure
technology approaches (Damayanti, 2019; Suhana & Hindersah, 2022).

This watershed management activity has been carried out for a long time, but the results
achieved have not been optimal (S. P. Nugroho, 2003). Conflicts often occur in river basins between
efforts to preserve the environment as a catchment function and efforts to maximize built-up areas
(Ekasari et al., 2022). One approach that can be taken to identify is using the Micmac method. The
Micmac method was developed by Godet as a component of "Strategic Foresight," which focuses on
development scenario analysis. Patterns of relationships between variables in Micmac can occur when
two variables interact directly or when there is a connecting variable that has an impact on both. Micmac,
among other things, involves three fundamental steps: identifying elements (variables), describing
relationships between variables, and identifying important variables (Godet & Roubelat, 1996). This
variable mapping has been widely used in various case studies, such as identifying factors that cause
flooding (D. Ariyani et al., 2022), identification of regional development (Suryade et al., 2022), and
identification of watershed management needs (Nopriani ef al., 2022). With the need for watershed
management so that its management can run well, it is necessary to identify the influential variables
in managing the Cikapundung watershed.

Research Method

The research flow can be seen in Figure 1. In conducting this research, the first step taken in using
Micmac analysis is to determine the variables. There are several ways to determine the variables,
namely: identifying variables based on the results of other research or literature studies, sorting, and
selecting variables. The variables can be determined based on the results of literature studies and
adding variables based on observations and analysis results. After determining the variables, each
variable is discussed with several experts to produce a variable importance assessment matrix.

Data

‘ Variables Selection

Expert
Discussion

MicMac Analysis

'
Influence
Variable

Figure 1 Flowchart of the Research

An important variable in sub-watershed management is Landcover Change, in the area it turns out
that land change in the Cikapundung sub-district reduces the conservation function (Rizka Maria, 2014).
Society Participation is an activity where residents are asked to play an active role in an activity
(Fardani et al., 2023), Society Participation is one of the important factors in watershed management,
namely the community's ability and willingness (Ankesa et al., 2016), experience and communication
(Husodo et al., 2021). Apart from Society Participation, the use of Local Wisdom can be a solution
for river watershed management (Jaenudin Nurdiana, 2021). Not only from the community side but

82 DOI: https://doi.org/10.29313/ethos.v12i2.3404



https://doi.org/10.29313/ethos.v12i2.3404

ETHOS. Volume 12 No. 2" (2024) pp. 81-90

also from the government side is necessary to manage this sub-basin, the government can make
policies that support watershed management (N. Ariyani et al., 2020; Sulistyaningsih et al., 2021).
Apart from the things above, Forest Encroachment by the people who live in the area can reduce the
hydrological function and erosion of a watershed (Sugandi & Hamdanah, 2019). From the literature
study that has been described above, there are five important variables in the management of
watersheds, which are: Society Participation, Landcover Change, Policy, Local Wisdom, and Forest
Encroachment, as shown in Table 1.

Table 1

Research Variable

No Variable Symbol
1 Society Participation SP
2 Landcover Change LC
3 Policy PL
4 Local Wisdom LW
5 Forest Encroachment FE

Based on the variables above, an assessment is carried out by experts in their field regarding
the level of influence between one variable and another variable with the classification:
1. No influence with symbol 0,
weak influence with symbol 1,
medium influence with symbol 2,
strong influence with symbol 3, and
potential to influence with symbol P.

i

The results of this assessment produce a matrix that describes the level of influence of one
variable to another, which will later become input for the Micmac analysis. Through the Micmac
analysis, all these variables will be assessed to determine which variable has the most influence
compared with another variable. There are three outputs in Micmac analysis, which are: the variable
that is the main variables that are influential and dependent; mapping the relationship between
variables and the relevance of these variables in explaining a system; and revealing the cause and
effect chain of a system (Fauzi, 2019). The output of the Micmac program is a description of the
relationship between variables which will then be analyzed and produce influence variables, relay
variables, dependent variables, and excluded variables. Influence Variables are variables that are very
influential with little dependence, often also known as determinant variables. This variable is
important to the system because it has the potential to be a determining factor. Relay Variables are
variables that influence system behavior but are also highly dependent, and they are often considered
a system instability factor. Dependent Variables are variables that have high dependence and
influence. These variables are quite sensitive to changes in influence variables and relay variables.
Excluded Variables are variables that have little influence and little dependence.

Results & Discussion

As a result of interviews with several experts, an assessment matrix was obtained as shown in
Figure 2. From this assessment, it can be seen that the Society Participation variable has a strong
influence on Landcover Changes and Forest Encroachment, as well as the Landcover Changes
variable is strongly influenced by Forest Encroachment. Regarding the Landcover Changes variable,
experts assess that this variable will have a strong influence on Forest Encroachment. This Policy
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variable has a strong influence on Society Participation. Meanwhile, Local Wisdom has a moderate
influence on almost all variables. The Forest Encroachment factor has a strong relationship to
Landcover Changes and has the potential to influence Society Participation.

: 1:Society Participation 2: Land Cover Changes 3: Policy 4 Local Wisdom 5:Forest Encroachment
» 1:Society Participation o 3 o 1 3
2:Land Cover Changeas 0 1] 2 1 3
3 : Policy 3 1 (] 0 1
4:LocalWisdom 2 2 2 0 1
5:ForestEncroachment P 3 2 1 0

Figure 2. Expert Assessment Matrix Regarding the Influence Between Variables

The results of the matrix above, it is entered into the Micmac software to see the level of
influence of each variable. There are two output results, namely direct influence and indirect
influence. From the matrix, it can be seen that all of the experts being interviewed, conclude that the
Society Participation variable has large numbers of value to Landcover Changes variable and Forest
Encroachment variable. From the government side, which has a policy that controls the Cikapundung
Sub-Watershed, all of the experts say that the score for the Local Wisdom variable is small, this can
be interpreted to mean that government policy does not have much value for local wisdom. From the
Landcover Changes variable, all the experts say that the Landcover Changes variable has a big
number impact on Forest Encroachment. In the matrix, there is a P value in the Forest Encroachment
variable to the Society Participation variable. This means that the Forest Encroachment variable will
have a Potential Influence (P) on the Society Participation variable, because sometimes when forest
encroachment is already happening, several local people will emerge to improve the environment.

Direct Influence

Direct influence is an analysis of conditions whose impact will be immediately felt. In direct
influence, the first analysis carried out is a direct map as shown in Figure 3. To validate the output
results from this analysis, it can be seen that the distribution of variables is in three different quadrants,
which form the letters “L” (there is at least one variable in each of the three quadrants). With these
conditions, it can be stated that the output from this analysis is valid.

Direct influence/dependence map

Influence Variabel Relay Variabel
Quadrant | Quadrant Il

8

__g Forest Encroachment

" [Land Cover Changes
Exlcude Variabel DependingVariabel
Quadrant IV Quadrant Il
Policy|

dependence

Figure 3. Direct Influence Map
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From Figure 3 above, it can be seen that four quadrants describe direct influence. From the Figure

above, it can be concluded as follows:

1. Quadrant I is a variable that has a strong influence and a low level of dependence on the
management of the Cikapundung Sub-Watershed. These variables are Local Wisdom and
Society Participation. It can be said that two of these variables have a great impact on the
control of the management of the Cikapundung Sub-Watershed. Society Participation is a
variable that has a direct influence on watershed management. In the Cikapundung Sub-
Watershed, the community plays an active role in maintaining environmental conditions.
The Society Participation variable also does not depend much on other variables. This is
because the Society Participation variable can run alone without any relationship with other
variables. Another variable in this quadrant is the Local Wisdom variable. This variable also
has a big influence on the management of the Cikapundung sub-district. There are many
habits of the people around the Cikapundung sub-district that have been carried out for
generations which support environmental sustainability in the Cikapundung sub-district.
The Local Wisdom variable does not depend much on the existence of other variables. This
is because the Local Wisdom variable has been passed down from generation to generation
by the residents. The variable in this quadrant is the main variable that must be driven to
maintain the continuity of the Cikapundung Sub-Watershed.

2. Quadrant II is a variable that has a high influence and has a high level of dependence which
is called a relay variable. Therefore, this variable has instability where every change in this
variable definitely has an impact on other variables in the management of the Cikapundung
Sub-Watershed. This variable is Forest Encroachment. This variable is a source of problems
in watershed management. As the Forest Encroachment variables increase, the quality of
management and the environment in the Cikapundung Sub-Watershed will decrease. This
variable is dependent on other variables, for example, if Society Participation or Policies
are increased, then the Forest Encroachment can be eliminated.

3. Quadrant III is a variable that has low influence and high dependence which is called a
dependent variable. This variable will not influence other variables in the management of
the Cikapundung Sub-Watershed. These variables include changes in Landcover and
Policies. These variables are strongly influenced by other influential variables. Therefore, it
is necessary to strengthen two variables, namely Local Wisdom and Society Participation
in order to the changes in Landcover to not occur. For Policy variables, this management
does not have too much influence, considering the enforcement of regulations and the lack
of officers in the Cikapundung Sub-Watershed area.
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Diirect inBusnce graph

Figure 4. Direct Influence

Figure 4 shows a mapping of the direct influence relationship between variables. It can be seen
that the red line is a line that depicts a very strong relationship. This means that the two variables are
related to other variables. From the figure above, it can be seen that the Society Participation variable
has a very strong influence on the variables of Forest Encroachment and Landcover Change. If the
Society Participation variable can work well in the communities in the Cikapundung sub-district, this
will have an impact on the conditions of Forest Encroachment and Landcover Change, both will be
reduced if the community actively prevents it. According to Figure 4, the Society Participation
variable turns out to have a strong direct relationship with the Policy variable. It can be seen in Figure
4 that the Policy variable influences the Society Participation variable. If seen in the field, policies or
regulations made by the government can encourage or mobilize Society Participation.

Society Participation is considered to have a very strong direct influence on the Forest
Encroachment variable. This is proven if Society Participation in maintaining the Cikapundung Sub-
Watershed is good, then the level of land change will decrease. The Policy variable appears to directly
influence the strength of the Society Participation variable. This can be done by drafting regulations
or policies whose direction is to involve the community in managing the Cikapundung Sub-
Watershed. One of the solutions of the policy in the government is to adopt the local wisdom
regulation that occurs in several communities in Cikapundung. One of the government's policies in
encouraging communities is to mobilize the Gemricik community, which is an abbreviation for the
“Gerakan Masyarakat Cinta Cikapundung.” Gemricik is an inter-university campus community
forum in the city of Bandung for Cikapundung lovers who have agreed to come together to contribute
in the form of analysis, study, thought, and action for community service in their Tridharma duties as
lecturers or students to make the Cikapundung River clean.

Landcover Change and Forest Encroachment are two variables that strongly influence each
other. These two variables are very closely related, as Landcover Change is the result of Forest
Encroachment while Forest Encroachment also occurs as a result of Landcover Change. For the Local
Wisdom variable, it appears that the relationship has quite a strong influence on various variables,
namely Policy, Landcover Change, and Society Participation. However, it is considered that the
relationship is quite weak on Forest Encroachment.

86 DOI: https://doi.org/10.29313/ethos.v12i2.3404



https://doi.org/10.29313/ethos.v12i2.3404

ETHOS. Volume 12 No. 2" (2024) pp. 81-90

Policy variables do not have a strong direct relationship with Forest Encroachment but do have
an indirect relationship. This can be seen in the figure above that the Policy variable has a strong
relationship with Society Participation, then Society Participation strongly influences Forest
Encroachment.

Indirect Influence

This indirect influence analysis is an analysis that describes future conditions, where the influence
of each variable will only be felt in the future. Indirect influence analysis can be seen in Figure 5.

Indirect influence/dependence map
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Figure 5. Indirect Influence Map

From the Four Quadrant graph of direct influence above, it can be concluded as follows:

1. Quadrant I is a variable that has a strong influence and a low level of dependence, these
variables are Local Wisdom and Society Participation. Society Participation is a variable
that has a very indirect influence on watershed management. The Society Participation
variable also does not depend much on other variables, this is because the Society
Participation variable can run alone without any relationship with other variables. The Local
Wisdom variable also has a strong influence on the management of the Cikapundung sub-
district. Many of the habits of the people around the Cikapundung sub-district have been
carried out for generations which support environmental sustainability in the Cikapundung
sub-district.

2. Quadrant III is a variable that has low influence and high dependence, which is called an
excluded variable because this variable will not influence other variables in the management
of the Cikapundung Sub-Watershed. These variables include changes in Landcover Changes,
Policies, and Forest Encroachment.
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Indirect influence graph

Figure 6. Indirect Influence

In Figure 6, it can be seen the relationship between indirect influence with other variables. The
Local Wisdom variable has a strong indirect influence on Landcover Change. On the variable of
Forest Encroachment and Landcover Change, these two variables strongly influence each other. From
the figure of the indirect relationship between variables above, it can be seen that the main key to
improving the environmental quality of the Cikapundung sub-district is reinforcement of the Local
Wisdom variable. If we look at the existence of Local Wisdom in the upstream area of the
Cikapundung sub-basin, there are activities of the Sundanese people that are in synergy with their
environment as a reciprocal relationship between humans and their environment.

Conclusions

Based on the results above, it can be seen that in terms of direct and indirect influence, the
variables of Society Participation and Local Wisdom are variables that have a strong and independent
influence on the management of the Cikapundung Sub-Watershed, namely as influence variables. To
maintain or improve the environmental conditions of the Cikapundung sub-district, these two variables
must be the main focus that must be improved.

With the condition of local wisdom starting to fade in many places (Ishak et al., 2021), the
Local Wisdom of Sundanese people to support watershed management needs to be given more
attention. Society Participation is also important in forest management (Astomo, 2020) because the
community is a variable that interacts every day with river watershed management. In the city of
Bandung, there is a community called Gemricik which is a community that together looks after the
Cikapundung sub-district. For the Landcover Change and Policy variables, if seen from the direct and
indirect influence analysis, they are categorized as excluded variables because these variables will
not have an effect on other variables.

In terms of direct influence on variables, Society Participation has a strong influence on changes
in Landcover and Forest Encroachment, while Society Participation is influenced by Local Wisdom.
In terms of indirect influence on each variable, Society Participation does not have a strong influence
on Local Wisdom. Society Participation is very important and has a strategic value in the management
of resources in watersheds (Syafti ef al., 2020). In watershed management, it is crucial to integrate
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local wisdom and traditional knowledge (H. Y. S. H. Nugroho et al., 2023). Policy variables do not
directly have a strong influence on the variables of Forest Encroachment and Landcover Change but
indirectly have a strong influence on the two variables. In terms of the level of influence of each
variable currently, it can be seen that the order is: Society Participation, Local Wisdom, Landcover
Change, Forest Encroachment, and Policy. However, in future projections, Local Wisdom will be the
most influential variable in forest management.

When comparing the direct and indirect impacts, several relationships between different
variables become apparent. For instance, the direct relationship of the Local Wisdom variable. Local
Wisdom has a weak power to influence the Forest Encroachment variable but indirectly has quite a
strong influence. Another difference is the relationship between Policy and Local Wisdom. Directly,
the Local Wisdom variable has a strong influence on Society Participation, but indirectly the Local
Wisdom variable has a weak influence on the Society Participation variable.
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