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Abstract Independent village development seeks to
improve rural communities' quality of life and welfare.
Multifunctional open space is one of the steps to synergize
sociocultural, economic, and ecological aspects. These
three aspects are also used in measuring the village
development index to achieve an independent village.
Creating independent villages is one of the development
policy strategies to increase equity, development through
cross-policy direction sectoral, especially in rural areas.
This has opened opportunities for village governments to
manage independently. This study aims to apply the
multifunctionality concept in open space planning in
Karangmalang Village, Sragen, Central Java, Indonesia.
One of the development strategy measures for increasing
equity is the establishment of independent villages.
Cross-development policy sector, particularly in rural areas,
empowers village governments to manage independently.
The research was carried out through observation and
interviews with stakeholders. Physical and nonphysical
data are collected through observations. The interview was
conducted to explore the possibilities for open space
development. This research suggested that
multifunctionality open space planning can be achieved
through grouping activities, sustainable design, and
environmental management policies. Multifunctional open
space planning can be utilized to determine village
government policy direction in creating potential and
community.

Keywords Open Space, Multifunctionality, Rural

1. Introduction

Villages play a vital role in a country's growth. The
community provides essential goods and services to its
residents and people in the surrounding area. Villages offer
a variety of food commodities, animals, and natural
resources to cities. According to the Central Statistics
Agency (BPS) 2021, there are 81,616 villages in Indonesia.
BPS data for 2018 states that there are 13,232
underdeveloped villages and 60,438 developing ones.
People living in underdeveloped villages are very
vulnerable to poverty. According to the World Bank, in
2019, 44% of the world's population lived in rural areas.
These communities face an excessively high burden of
poverty, ill health, and low quality of life [1][2]. The
government promotes the acceleration of village
self-sufficiency development to increase people's
prosperity. Village independence is possible if social,
economic, and ecological aspects are transformed into
strengths and potentials for the welfare of village life [3].

To build an independent village, it is necessary to have
green infrastructure that synergizes social, economic, and
ecological aspects. Green infrastructure is the network of
multifunctional open spaces, streams, trees, woods,
parklands, and open countryside inside and between our
cities, towns, and villages [4][5]. Multifunctionality strives
to intertwine or combine multiple functions to maximize
the use of limited space. The numerous roles should
provide advantages for people, such as human health,
social cohesion, and maintaining intact natural systems [6].

Karangmalang Village, one of the villages in Sragen
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Regency, Central Java, Indonesia, has an advanced
development index. Karangmalang Community aspires to
become an independent village by maximizing its social,
economic, cultural, and  ecological  potential.
Karangmalang Village intends to build an open space to
encourage economic growth. The Kedaireka program, a
collaboration  between Universitas Muhammadiyah
Surakarta and BUMDes Kridha Utama, manifests open
space planning. BUMDes Kridha Utama is a
village-owned company that manages several economic
activities in Karangmalang Village. BUMDes Kridha
Utama currently manages open space rented out for
sporting events, tournaments, and cultural events.

Open space planning implements multifunctionality to
combine existing and new functions. Multifunctionality is
carried out on a small scale as a village’s potential
development. This study aims to apply multifunctional
planning to the open space facility of Karangmalang
Village. The conception of open space in Karangmalang
Village is expected to accommodate the community's
potential. The role of the community in planning,
implementing, and maintaining infrastructure is crucial.
Participation in the community is essential to the
realization of a strong and solid society. Community
participation in planning and mapping an ecosystem
service increases the benefits [7].

2. Theoretical Review

2.1. Multifunctionality Definition

Multifunctionality is the entire focus of green
infrastructure and, along with connectivity, is a critical
part of green infrastructure planning. Rather than being
the result of chance, green infrastructure planning must
actively consider several ecological, social, and economic
functions [6]. Multifunctionality is a quality of a location,
an object, or an action that refers to having or performing
several functions and simultaneously achieving multiple
outcomes, purposes, or objectives [8]. Multifunctionality
in urban landscapes means putting together different tasks
on the same piece of land or pieces of land that overlap
[5]. Multifunctionality transcends the concept of spatial
integration of many functions simultaneously. It results
from synergies among different parts in the entire
landscape matrix. It involves connections with the
surrounding environment of various sizes, considering
both neighborhoods and the whole area. Moreover, human
assessment of excellent and negative interactions and
functions is critical, reflecting advantages from many
viewpoints and integrating social, economic, and
environmental goals [9][10] - the concept of
multifunctionality in space and time in contrast to
mono-functionality. Many functions can be provided
simultaneously and in an exact location [9]. Green
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infrastructure development is influenced by four factors:
(1) environmental/natural aspects, (2) economic-social
aspects, (3) economic-cultural aspects, and (4) built
environment (physical/building) aspects [11]. In addition,
multiple functions can be provided at the precise location
but at different periods, frequently in cycles such as green
spaces that serve as stormwater retention after heavy
rainfall. Moreover, distinct functions can be supplied by
separate areas that interact, enabling spatially coupled
multifunctionality. In contrast, the space scale can vary
based on uses and linkages. However, the valuation of
multifunctionality is always contingent on how
stakeholders value the various roles [10].

First, multifunctional techniques highlight chances to
strengthen the matrix by boosting spatial heterogeneity
and adding semi-natural landscape components that
provide several ecosystem functions [9]. Second,
"landscape-scale” and spatial units based on
landscape-scale studies are frequently explored on
multifunctionality [9]. This viewpoint presents the
possibility of integrated policy delivery based on
landscape units, such as developing focus species
networks or river restoration.

2.2. Multifunctionality Open Space

Urban green space is often referred to as all publicly
owned and publicly accessible open space with many plant
covers, such as parks, woods, nature areas, and other urban
green spaces [5]. The concepts of mixed use of space and
multifunctional were proposed to improve land utilization
and boost the city's vitality. It can be implemented at many
spatial scales and in both built and open spaces [8]. The
management of multifunctionality enables green spaces to
foster a stronger community among residents with similar
interests [5]. Activities and social implications contribute
to the enhancement of green space quality. Understanding
encourages local authorities and management to pursue
more opportunities. This theme also attempts to enable
individuals with healthy lifestyles to use more green and
open spaces. The multifunctionality of public open space is
viewed as a feature, a set of traits that acquire value only
when tied to a specific set of development objectives.
Moreover, the multifunctionality of public open space is
considered multidimensional to better relate to multiple
aspects of sustainable development (ecological,
sociocultural, and economic) and contribute to their
harmonization [8].

The design of public spaces should ideally support a
wide range of community activities. Abandoned areas can
be used as public spaces to meet the community's social
and psychological needs [12]. As design can influence a
person's actions, it is critical to consider design patterns to
develop efficient activities [13]. The community needs to
understand the function of open space to enhance
community participation in future development [14]. The
involvement of stakeholders in the local community can
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assist in developing open space [15].

2.3. Multifunctionality in Sustainable Concept

The idea of multifunctionality is given additional weight
in sustainable land development if seen cross-sectorally in
the context of land wuse and landscape. The
multifunctionality of a landscape is essential in defining
what sustainable land development entails in this context.
Sustainable use and development of landscapes must
integrate environmental protection, social welfare, and
economic growth and satisfy additional demands such as
development, traffic, industry, raw material processing,
and waste disposal [16]. Landscape multifunctionality is
widely acknowledged as a critical aspect of sustainable
land development, including agriculture, agroforestry, and
forests, with a particular emphasis on the wide range of
goods and services provided by rural landscape systems for
social needs that go beyond being part of the agricultural
sector [17]. Multifunctionality develops from the complex
interactions of different actors with various goals and ways
of affecting the system and the norms, laws, and
regulations that modify human behavior [18].
Multifunctionality in public open space fosters a flexible
culture and contributes to the development of resilient
communities.

3. Methodology

This research was conducted in the Karangmalang
Village, Sragen Regency, Central Java Province. The
research method used was qualitative. The data was
collected through interviews, observations, and a literature
study. The informants in this study were the Karangmalang
village government, BUMDes Kridha Utama, Karang
Taruna (Community Youth Development), and the micro
industry. Informants have a role in the realization of
planning, assembling, and managing open space. The
Karangmalang village government are the site owner and
policy maker. BUMDes Kridha Utama is the manager,
while Karang Taruna (Community Youth Development)
and the micro industry are users. The method used in this
study is qualitative descriptive. Data collection involves
interviews, observation, and literature study. Table 1
explains the details of the data collection used.

This research was conducted through three stages; 1)

Mapping village economic potential that can be developed.

2) Interview respondents to determine participation in
developing open space to improve economic, social, and
ecological welfare based on village potential. 3) Mapping
of activity zones based on the results of interviews and the
potential of villages implemented in open space using the
concept of multifunctionality. Fig.1. described the
research scheme and sequence. Interviews were conducted
several times to confirm the suitability of the village's
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potential and activities on the site.

Table 1. Data Collection
Data
No Collection Used to
Identify the village’s potential
. Confirm the development of the facility
1. Interview
Identify the history and regular condition
of the site.
Record data of physical and non-physical
2. Observation | environments, spatial, ecology conditions,
and microclimate
3 Literature Examine the secondary and supporting
' Study data related to the facility

Observation (village
potential, physical and non-
physical environments)

Interview
to the
stakeholders

v
A 4

Literature
study

y

A

Site mapping
plan based on
activitics

Figure 1. Research Scheme

4. Result and Discussion

The analysis presents several things, including the
study of the potential of the village community, the results
of interviews, and the results of existing and spatial
analysis. This analysis is used to plan multifunctional
open space.

4.1. The Rural Community’s Potential Result

The results of interviews and observations in
Karangmalang Village are discovering potential
economically, socially, culturally, and naturally. Based on
the observation, there are products made by small
industries and households. These products are developed
and managed by residents, communities, and BUMDes
Kridha Utama. Products have been marketed locally,
regionally, and nationally. The observation results are
categorized by the type of commodity that is the village's
signature. Grouping is carried out to determine the
development of the majority of commodities. The grouping
of village commodities is essential for the community's
economic and social growth. The discovered village
potential is used as a starting resource that can be expanded
in open space. Table 2 describes the clusters, commodities,
and types of industries in Karangmalang village.
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Table 2. Commodity and Industry in Desa Karangmalang

No Cluster Commodity Documentation Industry category
1 Craft Birdcage industry Community industry
Tofu Industry Home Industry
2 Food Banana food product Home Industry
rice chips Home Industry
3 Agriculture Rice Cultivation Community industry
4 Gardening Grape Cultivation Community industry
5 Sport Volley and futsal field Managed by BUMDes

for tournament
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Table 3. Planning Activity Based on Interview
No Cluster Activity Socio-cultural Economy Ecology
1 Sport Volley . .
L 2 Sport Futsal . .
Existing
activity 3 Culture Occasional events:;/r\:edding, culture, and . .
4 Recreation Fishing . . .
5 Sport Gymnastic . .
6 Food and craft Community micro business workshop . .
(craft and food)
Add'.t |<_)na| Monthly events: Cultural-foodBazarr,
activity 7 Food and Culture S " . .
sports tournament, kids’ competition
8 Gardening Grape Cultivation . .
9 Culture gardening Herbal workshop . . .

4.2. Interview Result

Sample interviews were conducted with the
Karangmalang village government, BUMDes Kridha
Utama, Karang Taruna, and the micro industry. The
interviewees planned several additional activities that
could be carried out at the site. The addition of these
activities is based on village commodity potential,
economic improvement, environmental sustainability, and
potential for cooperation with other stakeholders.
Stakeholders play a critical role in the development of
open space by providing capital support, training,
advertising, and the expansion of infrastructure and
services. District governments, businesses, artists, athletes,
and non-governmental organizations are involved. The
interview findings are presented in the form of additional
activity data that can be implemented in open space. For,
additional activity data grouped on new and existing
clusters, Table 3 describes the results of the interviews are
made into tables and grouped by existing activity and
additional activity.

Activity planning has analyzed social, economic, and
ecological benefits. Socio-cultural activities provide
interaction between people, for example, family interaction,
seller-buyer interaction, and transfer of knowledge
(guide-traveler) interaction. The economic aspect is
supported by activities that provide material benefits, such
as buying and selling, parking fees, and entrance tickets,
and activities that improve the ecological functioning of
the environment, such as gardening and composting
activities. The ecological aspect is also achieved by
providing facilities that increase environmental diversity,
such as increasing the diversity of flora and fauna.

Activity planning based on the interview involves
social-culture, economic, and ecological factors. All
activities have benefits in socio-cultural and economic
aspects. However, a small part of the activity has
ecological benefits. Ecological aspects such as composting,
planting, and fish ponds can be achieved.

4.3. Site Existing

Open space in Karangmalang Village has three facilities
for sports, a volleyball court, a futsal court, and a
semi-outdoor multipurpose  building. The village
government plans to develop open space to improve the
welfare and economy of the people and the development of
supporting facilities for existing buildings. This open space
is located east of the highway, surrounded by rice fields.
Figure 2 describes the existing site. The previous facilities
are in the front area. The development area is behind the
earlier facilities (red area).

The condition of the previous development area was a
wetland. The shape of the site is a concave and clayey
trapezoid. It makes the site hold water in some areas. This
development area was previously drained rice fields. This
type of soil is difficult to absorb water quickly. The
development of new facilities needs backfilling to improve
land use.

L=
L]

‘-’
Sasana Krichs
|

Jeésaik arangmalang
[

Figure 2. Site Existing
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4.4. Discussion

Open space is one of the village facilities used for
various activities. The concept of multifunctionality in
open space considers socio-cultural, economic, and
ecological aspects. Activities are classified based on the
zones mapped in site planning. The zone is divided into
four: sports-recreation, education-recreation, recreation,
and services. Table 4 describes the mapping of zones based
on activities that contribute to socio-cultural, economic,
and ecological aspects. Classification of zones based on
closely related activities can be provided at the same
location. Following the functionality principle, multiple
functions can be provided at the exact location [10].

Open space planning is based on the potential and
activities involved. Developing open space to create an
independent village requires the participation of the village
government and the community. Independent village
development includes  participatory,  transparent,
accountable, and detailed development plan activities [19].
Strategies that can be carried out to build an independent
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village are (1) mapping village potential and market
networks that can be managed to become a source of the
village economy and the community's economy, (2)
applying methods of coaching and guidance or direct
assistance to carry out accelerated development in
socio-cultural aspects strengthening village government
capacity and structuring village government administration,
(3) building synergy among village development planning,
regional planning, and national planning, and (4) building
village governance into a modern organization based on
village culture [20].

Figure 3 illustrates the framework for mapping zones
and activities in the open space. Based on zone mapping
and multifunctional aspect analysis, socio-cultural and
economic aspects have been achieved. However, many
activities do not have a direct contribution to the
environment. It needs to be increased in other intangible
activities. Some steps can be planned in two ways:
sustainable design and environmental management
policies.

Table 4. Zone Mapping Based on Activity

during sports

Zone Activity Socio-cultural aspect Economic Aspect Ecological aspects
Increase community | Increase village income from
Sport-recreation Volley interaction when competing | parking  fees,  entrance -
and watching tickets, field rental fees
Increase community | Increase village income from
Futsal interaction when competing | parking  fees,  entrance -
and watching tickets, field rental fees
. . . Increase village income from
. Community interaction .
Gymnastic parking  fees, entrance -

tickets, field rental fees

Education-recreation Visitor

interaction during

Purchase of fruit, seeds, and

Grape Planting

grape cultivation

plants, parking

Biodiversity in flora

Herbal workshop

Interaction of visitors during
the cultivation of herbal
plants

Purchase of plants and herbal
drinks, parking

Biodiversity flora

Community micro
business workshop
(craft and food)

Learning interaction during
the workshop

Workshop tickets, food, and
craft purchases

Monthly events:

Cultural-food Bazar,

Community interaction

when buying and selling

sale of food and beverages

Recreation when buying and selling, | Ticketing, food, and craft -
sports tournament, -
o » competition

kids’” competition

Community interaction Biodiversity and
Fishing during fishing and | Fishing ticket environmental
competition carrying capacity
Service Cafeteria Community interaction | Increase revenue from the Composting the waste
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Herbal workshop

Fishing area

cafetaria, toilete
composting

spor-recreation

Volley

\;
-
-
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Community micro business
workshop (craft and food)

Grape Planting

Monthly event: Cultural-food bazar,
sport tournament, kids' competition

- Gymnastic

arangmalang

Futsal

Figure 3. Multifunctionality Site Mapping

The sustainable design aims to improve environmental
quality. Sustainability is a balance between social justice,
economic efficiency, and environmental quality. This
necessity has been translated into actions taken to conserve
materials, water, and energy [21]. Sustainable design can
be achieved by implementing the main design guidelines.
Design principles for environmentally-friendly open space
landscaping, according to the American Society of
Landscape Architects (ASLA), the main elements of
sustainable landscaping are site selection and layout,
vegetation, water consumption, soil, air and energy, waste
management, and material selection [22].

While environmental management policies aim to create
environmental awareness. Environmental awareness is the
capacity of an individual to comprehend the relationship

between human activities, the current state of
environmental quality, and people’s willingness to
participate in environment-related activities.

Environmental awareness comprises three components:
environmental activity, perception, and attitude [23]. The
importance of environmental concern and ethics must be
instilled to protect and preserve the environment to
improve next life cycle [24]. The actions are motivated by
concern for future generations, other species, or the entire
environment. Environmental perception is the knowledge
or sentiments about the environment and the act of
comprehending the environment through the senses.
According to the environmental program implemented in
Surabaya Green and Clean (SGC), which was initiated by
the Surabaya City government in 2005 in kampung
(community-based housing) in Surabaya (Indonesia),
through  campaign and training to strengthen
environmental awareness, the community is able to
implement environmental conservation and waste
management [25]. By implementing policies to increase

environmental awareness, the community is expected to
actively participate in protecting the ecological
environment.

5. Conclusions

Karangmalang Village has the potential activities to
support the transformation of open space with economic,
social, cultural, and ecologic values. This work is the first
step in transforming the open space in Karangmalang
Village into a multifunctional infrastructure. Zone
mapping can be used as a preliminary design tool in the
development of self-contained villages. The participation
of policymakers, managers, and users encourages new
activity ideas to improve previous activities.

Planning for an open space facility in Karangmalang
Village is based on activities supporting economic, social,
cultural, and health potential development. Activities are
grouped and classified based on the relationship between
activities. Planning has implemented multifunctional
activities that support economic and social-cultural aspects.
The ecological aspect is mapped by implementing
sustainable design and environmental management
policies.
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