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Abstract: This research explores the clustering potentih@fwveaving industry in South Central Timor Digdtrecsector
deeply embedded in cultural heritage with significaconomic potential. A qualitative descriptivepegach,

complemented by spatial analysis using the Aveigest Neighbor method in ArcGIS 10.5, was empmlagedentify

clustering patterns and assess the feasibilitjuster formation. Of the 1,013 weaving SMEs anallyZ8 agglomeration
centers were identified, encompassing 795 SMES, avitpatial ratio of 0.060856 and a Z-score of @888, indicating
a strong potential for industrial clustering. Theppr examines both the opportunities and challengesciated with
clustering, particularly in terms of infrastructudevelopment and the need for enhanced collabaraiong key
stakeholders. It presents a cluster-based develdpsieategy focused on sustainability, cooperatiomd market
expansion to improve the competitiveness of thevimgaindustry at local and global levels. The stiniyhlights the
critical need for strengthening institutional sugpenhancing access to financial resources, aptementing capacity-
building programs to improve the entrepreneuriatl dachnical capabilities of artisans. Additionalifgstering

partnerships between government bodies, privatergnges, and academic institutions is essentia¢értoourage
innovation and knowledge sharing. By adopting asiusive and well-coordinated cluster developmentehothe

weaving industry in South Central Timor has theeptiil to achieve sustainable growth while preservis cultural

heritage.

1 Introduction become integral to the area’s textile products. e,

The weaving industry in South Central Timor Regencgespite the sector's substantial potential, the vinga
(TTS), East Nusa Tenggara (NTT), has long been i@dustry in TTS faces several obstacles that hirtter
cornerstone of the region's cultural identity araditional ~growth, especially in the area of market accessnfting,
knowledge. This is in line with [1] that traditidneeaving and human resource development.
has long been an integral part of Indonesia's mlltu ~ Given the rising global demand for high-quality wav
heritage. This opinion is also reinforced by [2ittthe art Products, both in domestic and international magket
of traditional Indonesian weaving has been an imsgge Clustering the weaving industry presents a prorgisin
part of the archipelago's cultural wealth for ceiesiand Strategy to address these challenges. Industriatering
has become an inseparable part of the lives of tg@n foster synergies between key stakeholders, asch
Indonesian people. Various literary sources, iridgd industry players, government bodies, educational
books and journals, indicate that weaving has peesent institutions, and the private sector, thereby imprg
in Indonesia since prehistoric times. Evidence sstigthat  operational efficiency and overall competitiveneBy.
the tradition of textile weaving has persistedtfmusands forming organized industrial clusters, weavingsatis can
of years. Weaving skills, passed down through getimers, ~ Optimize the use of resources, improve market aceesl

along with distinctive patterns and techniques, ehavntegrate advanced technologies. This aligns wfta t
argument [3] that industrial clusters play a pivotde in
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promoting industrial development and competitiveneswas used to select respondents who were closelgiatesd

especially when a region is endowed with abundantral  aligned with the objectives of the study.

resources. Data gathering comprised either primary or secondar
The opportunity for the weaving industry in TTSslie sources. Primary data were collected through irdess;

not only in the potential for an expanding globalrket but direct observations, and focus group discussiorslew

also in the rich cultural traditions that could \&ras secondary data were sourced from official reportd a

compelling selling points. However, the developmefra  statistical dara. The data were analysed usingerigéve

robust weaving industry cluster faces significantjualitative approach, which enabled a comprehensive

challenges, including issues related to marketinginderstanding of the local conditions, opportusitiand

financing, and human resource development. Withothe challenges faced by the weaving industry.

focused efforts to address these barriers, thepténtial To analyse the clustering of SMEs, the Avenza Map
of the weaving industry in TTS may remainapplication was used to map their locations, anel th
underdeveloped. Average Nearest Neighbour method in ArcGIS 10.5 was

This article seeks to offer a comprehensive amalgki applied to assess the spatial distribution andiprox of
the clustering potential of the weaving industrySauth these SMEs. This spatial analysis technique is@gpeo
Central Timor, focusing on identifying key opporities, provide valuable insights into the clustering ptitdrand
challenges, and development strategies that caroiap support the development of strategies aimed at
the competitiveness of the industry. The insiglgeved strengthening the weaving industry in the region.
from this study aim to outline concrete steps tat help
realize the region's weaving industry potentiabdarger, 3 Results

more sustainable scale. The industrial clustering of weaving SMEs was
) identified by mapping the distribution of 1,013 SME
2 Materialsand methods across the South Mollo, West Amanuban, Batu Patil,

This study was carried out in early 2024 in sevaudl  Kokbaun sub-districts of South Central Timor DisttriThe
districts of South Central Timor District, specé#fity South  proximity of these SMEs was analyzed using the Ager
Mollo, West Amanuban, Batu Putih, and Kokbaun. Th&learest Neighbour technique to assess spatiabresaips
research population included weaving industry pgrdints and identify clustering patterns. The locations tbé
and relevant stakeholders. A targeted samplingaagpr weaving SMEs, based on the collected data, arersirow

Figure 1.
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Figure 1 Map distribution of the weaving industnySouth Central Timor, Indonesia
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The Average Nearest Neighbor analysis conductél060856. With a Z-score of -57.295888 and a sigarice
using ArcGIS 10.5 reveals that the spatial distidmuof level of 0.000, the results indicate a statisticaignificant
weaving SMEs across the four sub-districts hadia ed  clustering pattern in the distribution of these SME
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Given the z-score of -57,2958080082, there is a less than 1% likelihood that this clustered
pattern could be the result of randorm chance.

Figure 2 Results of average nearest neighbour amalyf weaving SMEs

The distribution analysis of industrial points ralesan  This represents 78.55% of the total industrial {in
average distance of 60.0085 meters between thesteaindicating a strong clustering tendency. The rasult
points. Among the 1,013 weaving SME locationsighlight a significant disparity between the cérsd
examined, 795 points exhibit the shortest distaness distribution and a randomly distributed arrangemeht
determined by the Average Nearest Neighbour armlysindustrial points.
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Figure 3 Clustering of weaving SMEs in South M&8id-district
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Figure 3 presents the clustering centres of weavingSMEs. Similarly, Figure 4 shows the clustering cest
SMEs in the South Mollo sub-district, where 16 cesit in the West Amanuban sub-district, with 31 centhres
have formed, accounting for a total of 168 clustere aggregate 277 SMEs.
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Figure 4 Clustering of weaving SMEs in West AmanuBab-district

Figures 5 and 6 illustrate the clustering centefrs deen identified, which include 115 agglomerated SME
weaving SMEs in the Batu Putih and Kokbaun subMeanwhile, the Kokbaun area features 15 clustering
districts. In the Batu Putih area, 16 clusteringtees have centers, encompassing a total of 235 agglomeratesSM
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Figure 6 Clustering of weaving SMEs in West Kokb&uh-district
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The nearest neighbor analysis revealed 7@llar of the local economy, functioning as botlracial
agglomeration centers for weaving SMEs in the mgiosource of income for many artisans and a vital comept
The evaluation of the agglomeration potential aésth of the region's cultural heritage. The region'stidigive
SMEs was carried out using the principles of indaist ikat weaving is highly esteemed, especially in the
clustering, as outlined below: international market, owing to its unique dyeincht@iques
1. Agglomeration Size: and intricate designs, which reflect the diverséucal

» South Mollo sub-district: 16 clustering centers, traditions of the area. However, despite its caltvalue,

« West Amanuban sub-district: 31 clustering centerghe industry encounters various structural and econ

« Batu Putih sub-district: 16 clustering centers, ~ obstacles that impede its full development. Chatbsn
«  Kokbaun sub-district: 15 clustering centers. such as limited market access, insufficient finahci
support, and a dependence on traditional production
2 Involved Actors: methods hinder the sector’'s growth potential. Tioees

« Vertical Relationships: Yarn traders (local market)establishing a well-organized industrial clustecisacial
weaving processorsfindustries, retailers, and ed@f improving production efficiency, expanding merk
CONSUMETS. access, and ensuring the long-term sustainabifitthe

» Horizontal Relationships: Weaving industry, OfficeindUStrY’ all while sgfeguarding its (_:ultural auntieity.
of Industry and Trade of East Nusa Tenggar trategic collaboration among artisans, governnhenta
Province, Office of Trade, Industry, Cooperative odies, and private sector stakeholders presents an
and MSMEs of South Central Timor District, OPPOrtunity to fully harness the potential of theawing

Regional National Craft Council Industry.
(DEKRANASDA) East Nusa Tenggara Province, L .
Regional National Craft Council 41  Opportunitiesin weaving industry cluster
(DEKRANASDA) South Central Timor District, devel opment
and Bank Rakyat Indonesia. The principal opportunity for advancing the TTS
weaving industry lies in the growing global deménd
3. Outcomes of Inter-Actor Relationships: traditional woven products, which are increasingly

« Vertical Relationships: The production andregarded not only as artistic items but also astfonal

distribution flow, starting from raw materials (yar @nd fashion-oriented goods. In recent years, aftignt
to the finished product (woven fabric), whichincrease has been observed in global demand fdupt
ultimately reaches the final consumer. that hold cultural significance and are environraént
« Horizontal Relationships: Collaborative effortsSUstainable. This trend offers TTS weavers a sagmt
among institutions and stakeholders to enhance tREPOTtUNity to position their products in interozal
weaving industry, focusing on production markets. Additionally, advancements in digital nedithg

marketing, and regulatory aspects. and e-commerce platforms have expanded the afility
TTS weaving products to reach a broader audiermtd, b
4. Market Reach: locally and globally.
Woven fabric products are used for daily wear, $oftd Enhancing relationships between artisans and v&riou

everyday needs, and are the preferred choice fof@keholders—such as retailers, designers, anddala
traditional ceremonies, such as weddings and aultufnStitutions—can further bolster the capacity ofe th

events. Additionally, these products serve as \@dua weaving industry. Establishing industrial clustersuld
Souvenirs. facilitate the sharing of resources and information

enabling artisans to introduce their products toater

The involvement of both vertical and horizontaloast Markets more efficiently. Strengthening connections
indicates a promising potential for all identifiediustrial Petween producers and consumers, improving suppiyic
agglomerations. This is further supported by thévec logistics, and (eflnlng _dlstnbutlon mechanlsms can
engagement of various stakeholders in the industri@"hance production efficiency and market responsise
ecosystem and government interest. The positiyeores Furthermore, partnerships with academic institugion
from provincial and district institutions undersesrtheir and research centers would provide artisans wetidals
commitment to fostering industrial clustering. Mover, (0 innovate through the adoption of new techniqaes
government initiatives, such as the provision oawieg (€chnologies, thus improving product quality. The
houses, demonstrate tangible efforts to improveyson formation of cooperative networks among artisans ca

quality and operational efficiency. increase bargaining power when negotiating raw nate
purchases or engaging with buyers. Moreover, iatéyy
4 Discussion digital platforms and e-commerce strategies wilalda

The weaving industry in South Central Timor Distric artisans to compete effectively in both domestidl an

. international markets. Support from both the gonernt
(TTS), Bast Nusa Tenggara (NTT), represents afwgnt and the private sector through policies, finansigbport
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and infrastructure development will be essentiat foacumen, allowing artisans to thrive in an increglgin
reinforcing these networks, ensuring the industrydigital and competitive marketplace [14-16].
sustainable development [4-6].
4.3 Weaving industry cluster devel opment

4.2  Challenges faced strategy

Despite the significant opportunities, several To address these challenges, several strategic
challenges continue to obstruct the progress ol®ving approaches can be implemented to develop the wgavin
industry in TTS. One of the most pressing issudimited  industry cluster in South Central Timor (TTS):
market access. Many artisans continue to deperidcah  «  |mprovement of Market Access through Digitalization
markets, and their ability to reach broader natiaral Developing a robust digital marketing infrastruetis
international markets remains underdeveloped. iShdsie vital to enhancing market access. The creatiomiifi®
in large part to the absence of comprehensive rtiagke  platforms that allow artisans to sell directly to
networks and insufficient awareness of global miarke consumers can bypass traditional market limitations

trends. Research indicates that a lack of markietanks and increase market reach. Additionally, providing
and understanding of global trends often results in digital marketing training will help artisans unstemd
fluctuating or declining revenues for businessesthey how to effectively target broader audiences.
face challenges in attracting new customers or taaing Incorporating secure online payment systems and
existing ones. Without a robust marketing strategy, reliable logistics services will also enhance comp
businesses fail to maintain competitiveness, padity in trust and streamline transactions. Collaboratioite w

international markets. To mitigate this issue,sarts must e-commerce platforms and influencers will help
develop comprehensive marketing plans that include increase product visibility and brand recognition.
market research, product customization, and cotyeeti  Additionally, data analytics can assist artisans in
pricing strategies. Employing data-driven marketing understanding consumer preferences and refinirig the
techniques can further optimize campaigns and iNgro  marketing strategies. Government and private sector
customer engagement, thus ensuring continued tussine support in the form of financial incentives or gsafor
growth [7-10]. digital transformation will be essential in helping

Another key challenge is limited access to finagcin  artisans transition successfully to digital markets
Many artisans in TTS are unable to secure adequate [17-19].

financial resources, which restricts their abitityexpand . Expansion of Financing Access: The establishment of

production capacity and modernize their equipméhe an inclusive financing system is essential for the
lack of financial support limits artisans’ capadity design expansion of the weaving industry. Partnership wit
innovation and technological improvements, redutiiegy banks, microfinance institutions, and non-bank éesad
competitiveness. Additionally, without sufficienamital, can provide artisans with the necessary capiiaiest
artisans are unable to access high-quality rawnmatsgeor in modern equipment and expand production capacity.
expand their market reach, thus stifling growtmaficial Financial literacy programs are also crucial tophmeg
constraints also prevent artisans from engagirgaining artisans manage their funds efficiently and make
programs or adopting new production technologies, informed business decisions. Cooperative financing
limiting their ability to meet the demands of laigeale models within artisan communities could offer a
orders. Without external support from financiatitugions sustainable financial support system, while inttgga
or government programs, many artisans remain cetfio digital financial services, such as mobile bankimgl
traditional, small-scale operations and are untbkdapt crowdfunding platforms, could simplify loan
to the evolving demands of the broader market [3]1-1 application processes. Government initiatives, sagh
The quality of human resources also represents a |ow-interest loans or grants, could further incemé
Sigﬂiﬁcant barrier to industry grOWth. While tréidnal artisans to innovate and expand their Operations

weaving techniques have been passed down through[20-22].

generations, artisans often lack additional trgjnimareas Comprehensive  Skills Development  Programs:
such as business management, marketing, and mOdemProviding training programs that cover not only

hampers both product quality and production efficie management, design, and marketing is essential for
undermining the industry’s competitiveness. Addiiéilly, ~ improving both product quality and operational
many artisans are not familiar with modern prodreti  efficiency. Collaboration with academic institution
technologies, which further limits productivity awcdst- and designers will allow artisans to access new
effectiveness. The lack of digital literacy als@esarbates knowledge and innovative techniques. In addition,
the situation, as artisans are unable to leveragerenerce gjgital skills training will enable artisans to knage
platforms to expand their market reach. To overctirase online platforms for promotion and sales. Partitiga
challenges, it is crucial to provide comprehenstaning in trade fairs, workshops, and exhibitions can help

programs that address both technical skills andnbss
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artisans stay abreast of market trends and consuneemmunity networks, and growing market demand for
preferences. Establishing apprenticeship prograiths wtraditional textiles. By leveraging these strengtrtisans
experienced artisans or professionals in the figld can collaborate more effectively, share resourees
further enhance artisans’ expertise. Government aetihance product innovation to meet contemporary
private sector initiatives that support continuousonsumer preferences. The integration of digital
education and professional development will enthee marketing, e-commerce platforms, and environmentall
long-term sustainability of the weaving industryfriendly production techniques will further strehgh the
[23-27]. industry’s resilience and global competitiveness.

» Adoption of Modern Production Technologies: The However, several challenges must be tackled to
introduction of modern production technologies,rsucguarantee success of industrial clustering. Limited
as automated looms and eco-friendly dyeinfjnancial access, outdated production methods, and
techniques, can significantly improve both procaeti insufficient business and marketing skills remain
quality and efficiency. Innovation in design thatsignificant obstacles for many artisans. Resolvingse
incorporates traditional elements while respondimg issues necessitates coordinated efforts from the
contemporary market trends can broaden the appealgovernment and the private sector, and educational
TTS woven products. Collaboration with researcinstitutions to provide financial support, infragtture
institutions can help introduce new materials andevelopment, and capacity-building programs. Redici
techniques that improve the durability andhat encourage investment in the weaving industry,
sustainability of woven products. Additionally, thee promote sustainable production practices, and itieil
of digital design tools can streamline the prodwcti access to broader markets will be essential inooveing
process while maintaining the authenticity ofthese barriers.
handcrafted textiles. Adopting environmentally To develop a thriving weaving industry cluster, a
friendly production practices, such as using natur@omprehensive strategy must be implemented. This
dyes, will also appeal to environmentally consciouiicludes fostering collaboration among artisans and
consumers, providing access to premium markestakeholders, strengthening supply chains, andiginay
[28-30]. continuous training in modern business practices.

« Fostering Collaboration Among Stakeholders: Stronfdditionally, the establishment of industry asstioies or
cooperation between artisans, government agencigeoperatives can help advocate for artisans’ rigirs
the private sector, and academic institutions isiai €nhance their bargaining power. With a well-streesu
to developing a thriving and sustainable weavingpproach, the weaving industry in South CentraldFioan
industry ecosystem. Industry associations dransform into a dynamic and sustainable econoettos
cooperatives can provide a platform for artisans that preserves cultural heritage while driving oegil
access funding, advocate for supportive policies, a €conomic growth.
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