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Abstract

Inspired by a field trip to a local persimmon dye house in Hsinchu County, Taiwan, 

this thesis focuses on natural dyeing’s potential to strengthen the sustainable 

development of, as well as social connectedness in the community. Although a 

considerable amount of literature has been published on both natural dyeing and 

sustainable community, very few studies have focused on the very intersection of 

these two disciplines. The main objective of this study is to inspect various social 

aspects of natural dyeing by positioning the craft at the junction of studies on 

community, sustainability, and textile design. 

The research material consists of literature pertaining to eco-localism and 

community capitals. Two semi-constructed interviews were carried out with 

stakeholders of two natural dyeing brands, one is Finnish and the other Taiwanese. 

A modified Community Capital Framework is established for the examination of 

the two brands, identifying the changes they made to their community capitals and 

the following influences on locality caused by these changes. Additionally, this 

thesis includes a textile design project in collaboration with a Finnish natural dye 

supplier, Natural Indigo Finland. The project not only produced a collection of 

natural dyed woven textiles but investigated how the craft of natural dyeing could 

contribute to the formation of social connectedness between a foreign designer and 

the local community. 

The outcome of this research not only includes a textile collection showing 

the author’s artistic approach to natural dyeing, but reflections on the project 

discussing the building process of social connection through collaboration with a 

local sponsor of natural dyes, and interviews and engagement with local artists. 

This research shows that traditional crafts like natural dyeing have a great potential 

to strengthen localities, contribute to the environment, and popularize the concept 

of eco-localism.

 

 Keywords: community development, community capitals, eco-localism, 
natural dyeing, sustainability, woven textile design
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01. Introduction

Summer Field Trip in Taiwan

 In the summer of 2020, I went on two field trips to visit local natural dyeing 

workshops near my hometown in Hsinchu county, Taiwan. The purpose of the trip 

was to gain a better understanding of my hometown and the craft of natural dyeing. 

During this trip, I had a chance to take their beginner course for natural dyeing. 

It was both the eagerness for knowing my hometown better and the hands-on 

experience that inspired me to engage in the world of natural dyeing.

Hsinchu County, Taiwan, July 4th, 2020

 The focus of Xinpu Persimmon Dye House is on promoting persimmon 

dyeing through workshops and merchandise. The workshop started with a brief 

introduction to the dye house and persimmon dyeing. During the hands-on course, 

the instructor demonstrated simple tie-dyeing and folding skills, and the cold 

dyeing process of a scarf. The cold dye bath cooled the hot summer day down, 

and the smell of persimmon dye lingered in the air as the scarves were sun drying. 

During the workshop, participants could see fermented persimmon juices of 

different years and the color-changing process of dyed products under the sun, 

making it a unique experience for them.

Figure 1

The Backyard of the Dye House
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Motivation

 It was possible to tour the dye house and ask staff more questions regarding 

the workshop when the dyed scarves were sun drying. According to the instructor, 

the dye house was established as a result of the local dried persimmon industry. The 

initial thought was only to recycle persimmon peel and damaged fruits from the 

food industry. It has then slowly become a local collective with goals of developing 

and promoting persimmon dyeing. In this case, instead of being merely a craft, 

natural dyeing is a cultural and social practice documenting local history, especially 

how locals take care of their land.

 There have been a number of studies examining the impact of natural dyeing. 

In Wang’s research (2015), elementary school students participated in several 

experimental courses, which were taught with multimedia like natural dyeing, to 

study the relationship between visual art education and the living environment. 

The result showed that, with the help of natural dyeing, the courses were able to 

resonate with students more, and help them to build a stronger connection between 

themselves and the environment they live in. It demonstrated not only the social 

and cultural values of natural dyeing but educational ones. In another research, Li 

(2014) studied the potential of soybean dyeing by looking at the technique from 

angles of fashion pattern cutting and brand design thinking. The study showcased 

the technique’s artistic and ecological values that support people’s creativity 

generation and response to the current sustainability trends. 

 The field trip to Xinpu Persimmon Dye House revealed the social network 

formed by the food industry, the persimmon dyeing community, and other residents, 

a sociocultural phenomenon worth further studying. Therefore, the scope of this 

thesis mainly focuses on the cultural and social values shown in the craft of natural 

dyeing, in particular how it brings different communities living in a locality 

together. The subject was inspected through the lens of localism, sustainable design 

thinking, and textile design.

Research Question & Thesis Structure

 This thesis aims to inspect how the natural dyeing community influences a 

locality, its people, and other communities. The overall structure of this thesis takes 

the form of seven chapters, including this introductory chapter. Chapter Two begins 

by laying out the theoretical dimensions of the research, and looks at the concept 

of localism and community capitals, as well as their use in the examination of two 

selected cases. The third chapter is concerned with the methodology used for this 

study. Two semi-structured interviews were conducted to interview stakeholders 

of two natural dyeing brands. In addition, a textile design project was carried out 

to create a collection of natural dyed woven fabrics. The fourth chapter reports the 

results of interviews and examines the two brands within the modified Community 

Capitals Framework, while Chapter Five presents the documentary on the textile 

design project. The sixth chapter draws upon the entire thesis, reviewing the 

research and design process and presenting my reflections on both case studies and 

the design project. It also listed several limitations of this research. Finally, the 

conclusion gives a brief summary of this thesis.
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02. Literature Review

Community, Locality & Sustainability

 When it comes to localism, it is easy to come up with a number of typical 

subjects. For example, the public’s attention is mostly drawn to initiatives like 

buying local produce or concerns over the rapid spread of big-box retailers. 

However, it is favoring local alternatives to increase local independence that 

people should focus on (Ciuchta & O’Toole, 2018). According to Ciuchta and 

O’Toole (2018), localism can be seen as a social movement that raises people’s 

interest in strengthening independent local economies by favoring the use of local 

labor and material resources. However, economic factors are not the sole focus of 

localism, it also aims to address environmental issues. Some scholars suggested 

that the economy is an organic structure supported by a metabolic flow, which 

starts from natural resources deprivation and ends with contamination (Morgan 

& Daly, 2019). Pollution is the cost accumulated over time and the consequences 

of endless deprivation are hard to bear on all levels. Maintaining the eco-ethics 

and eco-prosperity of the locality thus is beneficial to all kinds of developments. 

From this perspective, Curtis (2003) proposed an economic paradigm called eco-

localism, which seeks to achieve economic independence and sustainability in 

local communities and thus ‘establish a healthy community economy’ (p.85). This 

healthy economic model should be like a native perennial plants whose lifespan 

crosses years.

By adapting the economic activities to local conditions and respecting nature, a 

healthy community economy can be achieved and the longevity of its development 

well maintained.

 It is necessary here to clarify what is meant by the community in this thesis. 

According to Zekeri (2013), a community is a structure of various relationships 

constructed by dynamic social interactions within inhabitants in a region. Such 

interactions include bonding with each other, achieving the same goals, and 

contributing to the community. Once people ‘understand the limits of their 

environment, indexing deep respect and attachment,’ they will be ‘rooted in a sense 

of place’ (Antaki & Medvedev, 2018, p.205). It is this sentiment that motivates 

people to engage in the building of their own community, regardless of whether 

they are native (Antaki & Medvedev, 2018). People connect to a place through 

affection, and they know the land as they know themselves. In eco-localism, 

sustainability and local independence are the qualitative goals of all communities, 

which can only be achieved by bringing together people who share the exact values 

and making them an advocate for such ideology. As Albo (2007) stated, ‘ecological 

balance is restored within decentralized communities’ (p. 344). The unity of the 

community is crucial to making any great impact on a locality. 

12 13

 The perennial plant is longer living. Its large, established 

root structure sustains the soil and accesses nutrients from deeper 

within the biomass. It grows the resilience of systems both above and 

below ground. The plant covers the soil, protecting it, maintaining its 

fertility. Harvests are collected year on year. Investment below ground 

results in good growth above it. The longevity of the system maintains 

the land’s quality. (Fletcher, 2018, p. 156)



Evaluation on Community Assets & Changes

 To understand the limitations of the land, it is important to evaluate the 

availability and consumption of local resources, as well as the probability of 

making positive impacts on a locality. To construct a systematic assessment of one 

place, community capital is a useful concept when it comes to evaluating local 

assets and analyzing the changes happening within the place. Community capital is 

an asset-based approach focusing on the quantities of local resources rather than the 

needs in community development (Kline, 2017). It focuses on generating positive 

results or addressing issues by examining the existing resources.

 

 The relationship between community capitals and localities is not one-

way, in fact, there is a mutual influence which exists between community capitals 

and localities. The interaction of each capital is also dynamic, which means a 

single change to capital may impact many others in this non-linear system (Flora 

& Bregendahl, 2012). Such changes could lead the community to experience a 

spiraling-up or spiraling-down phenomenon (Emery & Flora, 2006) (see figure 

2). To achieve sustainable local development, community capital should support 

or conserve each other (Curtis, 2003). Without the investment and preservation of 

each capital, the assets of one community would reduce and the negative effects 

accumulate, causing the spiraling-down of one locality. On the contrary, the process 

of spiraling-up is realized by reversing negative accumulation and helping each 

capital build a circular relationship that creates prosperity within the community 

(Emery & Flora, 2006).

Figure 2

The Spiraling of Capital Assets

Note. Adapted from ‘Spiraling-up: Mapping community transformation with capital framework,’ by M. Emery and C. Flora, 

2006, Community Development, 37 (1), p. 22. Copyright 2006 by Community Development Society. 
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Note. This categorization was produced by Curtis in 2003, summarizing six factors that influence the development of a 

community. From ‘Eco-localism and sustainability,’ by F. Curtis, 2003, Ecological Economics, 46 (1). Copyright 2003 by 

International Society for Ecological Economies.  

Note. This framework was produced by Emery and Flora in 2006, summarizing seven factors that influence the development 

of a community. From ‘Spiraling-up: Mapping community transformation with community capitals framework,’ by M. Emery 

and C. Flora, 2006, Community Development, 37 (1). Copyright by the Community Development Society.

Note. This modified framework draws upon both Curtis's (2003) concept of community capitals and Emery and Flora's (2006) 

Community Capitals Framework.

 Curtis (2003) categorized capital into five types (see table 1): natural, 

social, physical, financial, and human capital. The natural capital is defined as 

ecosystems that vary with each geographical condition; the social capital refers to 

local-oriented organizations coordinating mutual benefits; the physical capital is 

infrastructures that improve the quality of life both functionally and aesthetically; 

the financial capital is either institutions or systems that give priority to the local 

economy; and the human capital means occupations and ‘community fostering 

skills,’ such as knowledge and patience (Ehrenfeld, 2002, as cited in Curtis, 2003, 

p.89). 

  Similarly, Emery and Flora (2006)1 listed seven capital types in their 

Community Capitals Framework (CCF) (see table 2): natural, social, built, 

financial, cultural, human, and political. Compared with Curtis’s classification, 

Emery and Flora’s CCF replaces the physical capital with the built capital, while 

keeping the term of natural, social, and financial capital unchanged. It subdivides 

the human capital into two more specific terms to address the distinction between 

cultural and human aspects of this category. The cultural capital means people’s 

interactions with and understanding of the world, like tradition and language, while 

the human capital specifically refers to their skills and abilities to utilize their 

body and access to outside resources and knowledge. Additionally, CCF includes 

the seventh type of capital—the political capital. Most of the aforementioned types 

of capital have definitions similar to Curtis’, except for the political one, which is 

not clearly mentioned by Curtis. It means the access to power or the engagement in 

activities that contribute to the community.

  

  Drawing on both Curtis’s classification of capital and Emery and Flora’s, 

this thesis builds a modified framework that lists six types of capital (see table 

3): the natural, social, physical, financial, human, and political capital. A number 

of selected cases will be investigated within this framework in the forthcoming 

chapter of brand study.

Natural Local ecosystem, including water, mineral and etc.

Social Network, organization, community.

Physical Tools, machines, Infrastructure, including roads, energy system and etc.

Financial Financial institute, including local currency system, local credit unit and etc.

Human Agriculture, crafts, academic learning, mechanics, arts, community fostering skills.

Natural Local asset, including weather, geographic isolation, natural resources and etc.

Social Connections, including bridging and bonding among people and organizations.

Built Infrastructure.

Financial Financial resources available to invest in community.

Cultural Tradition, Language.

Human Skills, Ability.

Political Access to power, organization connection of resources.

Natural Local asset and ecosystem.

Social Physical organizations and connections (network) among people and communities.

Built Infrastructure that improves quality of life.

Financial Financial resources (institutes and systems) available and prior to locality.

Human Skill (agriculture, craft), knowledge (community fostering skill, language etc.)

Political Access to power and the engagement of contributing to locality.

Table 1

Curtis’ (2003) Categorization of Community Capitals

Table 2

List of Community Capitals in Community Capital Framework (CCF)

Table 3

Modified Community Capital Framework
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1 For more discussion on community capitals, see Rural Communities: Legacy and Change (Flora, C. B., & Flora, J. L., 

2013).



03. Methodologies

 Natural dyeing is a craft inherently linked to the environment. Colorants are 

extracted from sources like minerals, animals, fungus, and plants, which vary with 

each geographical condition. As noted by Fletcher (2018), localism is a variety 

of human activities, like knowledge and practices adapting to a specific place or 

region to preserve its various ecosystems. From this perspective, natural dyeing 

should be considered as one of such activities. Moreover, the thriving condition 

of natural dyeing generally links to different levels of local support, that is to say, 

localism plays an essential role in the growth of natural dyeing communities. 

 In order to investigate the craft of natural dyeing from a localism-centered 

angle, interviews with two natural dyeing brands were carried out to study their 

business model and how they incorporate eco-localism in their brands. Both cases 

meet the criteria set up by this research. First, the brand uses natural dyeing in 

its products and works or includes natural dyeing in its brand identity. Second, 

the brand favors sourcing locally and has already built connections with local 

partners. Third, the brand supports the concept of sustainable design. Except for 

examining the brands’ public information, two interviews were conducted with key 

stakeholders. Hannele Köngäs of Waveweaver’s Wool was interviewed on March 

22nd, 2021 (Interview A), while Yi-Huei Peng of Xinpu Persimmon Dye House was 

interviewed on March 29th, 2021 (Interview B). The first interview was conducted 

in English, while the second was in Mandarin and translated into English by 

myself.

 Both interviews were semi-constructed interviews wherein open-ended 

questions are predetermined to keep a better flow of communication while 

providing abundant room for spontaneous discussion. The purpose of employing 

semi-constructed interviews is to allow interviewees to express their opinions more 

freely and give answers that are still within the range of reliable and comparable 

data. The list of questions was sent to the interviewees in advance so as to give 

them enough time to prepare and think about the questions. In the chapter that 

follows, this thesis first presents the story of the two selected brands based on their 

interviews. Next, the interaction between the brands and locality, as well as the 

changes in their community capitals and their influences on locality are examined 

within the modified framework of capital. Finally, a brief summary compares the 

two brands and identifies future concerns over the development of natural dyeing.

 In addition to the case study, this thesis includes a textile design project to 

document my process of learning natural dyeing and artistic take on the craft. The 

project aims to demonstrate the transformation of the properties of woven textiles 

after dyeing, as well as different yarn materials’ reactions to natural dyestuff. 

Moreover, the project was a great opportunity to engage with a local natural 

dyeing community and become more socially connected to Finland. These bodily 

experiences in turn led me to revisit the research question and construct reflections 

on how a traditional craft can strengthen one’s sense of place.
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04. Natural Dyeing Design Brands Study

  It is common for natural dyeing brands to source locally because the 

traditional preparing and dyeing processes are labor-intensive, and thus they are 

usually conducted at the place of origin of raw materials. The characteristics of 

place-based production and small-scale development2 correspond to the nucleus 

of localism and sustainability. Natural dyeing brands have shown the potential to 

attract people to where they base, and form a bigger community and contribute to 

locality. This chapter presents two case studies of such brands, one of them is a 

Taiwanese brand, and the other is Finnish.

 

2 A community economy contains a metabolic flow, which includes the reduce of resources, the accumulation of pollution, 

and the environmental regeneration (Morgan & Daly, 2009). As long as the economic development does not exceed the 

carrying capacity of the environment, this metabolic flow can be sustainable. As Curtis (2003) stated, the ‘scale [of business 

development] is a key issue of economy sustainability’ (p. 90). Therefore, it is crucial to maintain a local economy within the 

environment's maximal load.
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Case 1: The Xinpu Persimmon Dye House & Kirkir 

 It can be challenging for craftsmen and artisans to help people cultivate 

an interest in traditional crafts—the exact problem Xinpu Persimmon Dye House 

encountered3. Therefore, the dyehouse had decided to undergo a restructure so they 

were able to create a modern interpretation of the traditional persimmon dyeing. 

In an attempt to transform its business structure, the dye house joined a program4  

funded by Taiwan’s Ministry of Labor to attract young talents to the dyehouse. As 

a result, a subsidiary called Kirkir was launched to target the youth market. The 

brand’s name came from the pronunciation of persimmon in Hakka or Taiwanese  

(Interview B). It endeavors to remind people of persimmons immediately and 

connect the brand’s image to the fruit, encouraging people to explore more about 

its story (Chang et al., 2020). The restructure of the dyehouse and the founding of 

Kirkir has since changed the local persimmon dyeing culture and its development 

in Xinpu. It successfully markets persimmon dyeing to new customers while 

continuing their effort to preserve and pass on the know-how.

 There are several key strategies in the dyehouse’s restructuring plan 

worth discussing. First, while maintaining a good relationship with and sourcing 

persimmon wastes from the local dried persimmon industry, the new team has 

widened the color range of persimmon dyeing by mixing persimmon dyes with 

other natural plant dyes. Secondly, the new team continues running workshops and 

courses in the dyehouse and partnering up with local elementary schools so that 

local youngsters can understand and participate in the culture of persimmon dyeing. 

The third and probably the biggest change to the dyehouse is a new working ethos 

introduced to Kirkir by the new team. According to Y.-H. Peng (Interview B), 

‘design is really important as it enables productization of the craft, making it more 
 

3 The early development of the persimmon dyeing in Taiwan was quite good. However, people stopped paying attention to 

the craft as time went by, and the number of visitors to the dye house decreased gradually as the content of dyeing courses 

became outdated. (TranGood Ecoinformatics Inc., 2019)

4 The Empowering Employment Program is one of Taiwanese government's programs that support industrial integration and 

innovation. 
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Figure 3

Wall Piece
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Note. Photo provided by Xinpu Persimmon Dye House.



than decorative use and merging with our daily life.’ They hire in-house designers 

to develop simple yet fun and useful products that target the mainstream market 

(Interview B). Online shops, design markets, and design fairs have all become 

their new marketing and sales channels. These strategies have helped the dye 

house enjoy increasing popularity, attracting people interested in natural dyeing 

techniques or persimmon dyeing designs, as well as opportunities for collaboration 

with brands and institutions in diverse fields and from different places (Interview B).

 Except for the aforementioned strategies, the dyehouse took another step 

to develop a new tradition. Inspired by Matsuri5, a Japanese term for traditional 

festive occasions, the team has organized an annual persimmon dyeing festival 

in summer since 2018. The purpose of the festival was to promote and raise 

people’s awareness of persimmon dyeing culture, and to connect the dyehouse to 

other local businesses (Interview B). In the past festivals, the team had designed 

posters, collectible commemorative rubber stamps, and maps showing locations of 

partnering stores. Visitors could collect rubber stamps from marked locations on 

the map in return for a reward. Furthermore, a number of design and craft brands 

from other cities were invited to the festival’s design market, a great opportunity 

for local businesses to exchange knowledge and ideas with creative talents from 

across Taiwan. The team also prepared a special activity for the festival because 

regular courses were not postponed during the festival. The participants were 

invited to extract dye substances from fruits so that they could understand the 

whole process of making natural dyes. Overall, the annual festival has received 

generally positive feedback from both visitors and local partners for its success in 

promoting persimmon dyeing culture, local businesses, and Xinpu, strengthening 

social connectedness in the community, as well as bringing in visitors interested in 

learning the craft and the history of Xinpu. 

 

 Even though the transformation of the dyehouse has been successful, the 

team is still pushing forward new projects and strategies to advance the promotion 

and marketing of persimmon dyeing culture and Xinpu. By collaborating with the 

local ceramic and tea industries, the team hopes to build a bigger knowledge and 
ideas exchange network among cities in Taiwan in the near future (Interview B).

4

5 6

Note. 

4: The photo of the exhibition ‒ The night market life. Photo provided by Xinpu Persimmon Dye House.

5 & 6: The poster, and the map showing local stores and spaces for commemorative rubber stamps. (Xinpu Persimmon Dye 

House, 2020)
 

5 ‘In general, any of a wide variety of civil and religious ceremonies in Japan’(Britannica, T. Editors of Encyclopaedia, 2009).

Figure 4 ~ 6

Promotion Materials of Persimmon Dyeing Culture & Festival
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Figure 7

Dyed Materials

Case 2: Hannele Köngäs & Waveweaver’s Wool 

 Waveweaver’s Wool was founded by Hannele Köngäs as an exploration of a 

particular form of textile from her student days. It was a plain weave woven with 

overtwisted wool yarns whose tension created a special wavy, twill-like surface. 

As the owner and designer of the brand, Köngäs described the establishment of 

Waveweaver’s Wool as a ‘now or never’ decision (Interview A). The brand was 

named after this specific design as well, referring to her being a weaver who 

creates waves through the wool.

 Waveweaver’s Wool is a brand mainly focusing on designing natural dyed 

wool scarves and shawls. It is Köngäs’ design ethos that makes Waveweaver’s Wool 

stand out from the likes of wool brands. As Köngäs stated in the interview, it is 

about caring for the locality, pursuing sustainability, being aware of the world, and 

living slowly (Interview A). In the beginning, she selected wool and natural colors 

as key elements in her designs because of her aesthetics and life experiences. After 

these years of exploration, it is now her deep affection for the land that constitutes 

her working style and the brand’s identity. 

 Focusing on keeping small-scale production and connecting with the 

locality, the production process is carried out with careful consideration. Köngäs 

uses rainwater to avoid unnecessary water consumption while mordanting and 

dyeing textile at the same time to reduce energy use. She also weaves the products 

manually instead of relying on a machine. The time and effort she put into the 

hand-weaving and dyeing process are tremendous, thus it limits the production 

speed and size while assuring each design is unique.
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 Köngäs’ affection for the land and local communities is also shown in how 

she sources the material. She specifically chooses a rare Finnish sheep breed, 

Kainuu Grey, for their fleeces because she is ‘aware that the breed is endangered’ 

(Interview A).  To stop the sheep breed ‘disappear[ing] from [the] earth’, she even 

raised and kept her own sheep in early times. Later on, she started cooperating with 

and purchasing wool directly from a local organic farm, Herrakunnan Lammas, 

knowing the living condition of the sheep there and the quality of their fleeces. The 

wool is sent to a local spinning mill, which she has worked with since the founding 

of the brand. All of these eco-friendly production activities correspond to Köngäs’ 

design ethos that cares about the land and connects to local communities. As she 

stated in the interview, ‘I know the sheep, and the farmers’ (Interview A). 

 For natural dyestuff used in production, Köngäs chooses native plant extracts 

that have good lightfastness, including weld, woad and such. Her experience 

of reconstructing an ancient Iron age dress has inspired her, as she said ‘it 

interested me a lot in how to dye [fabrics] with woad, and what colors have good 

lightfastness’ (Interview A). Köngäs has been cultivating some of these plants in 

her home yard for small usage since 1990. Even though it is inevitable for her to 

purchase imported colorants from local shops to make up for the shortage of needed 

dyes, she is still trying to find an alternative way. However, with the emergence 

of Finnsh natural dye brands like Natural Indigo Finland6 and their willingness to 

collaborate with different creatives, it is possible for Köngäs to completely work 

with Finnish colorants in the near future.  

 When facing the dilemma of producing more or producing sustainably, 

Köngäs also questions herself as many other designers would do. ‘I'm not 

destroying anything with my working,’ said Köngäs when she looked back to the 

production process of her brand (Interview A). It was and still is her sense of 

place, i.e. the awareness of and affection for the land of Finland, that prompts 

her to choose sourcing environmental friendly materials and connecting to local 

communities.

8

9 10

Note. 

8: Studio environment.

9: Fresh woad in the home yard.

10: Dyed shawls. Photo provided by Hannele Köngäs.
 

6 See the section of Collaboration in Chapter Five.

Figure 8 ~ 10

The Studio of Waveweaver’s Wool 
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Examining the Cases within the Modified Community Capitals Framework

 

 In this part, this thesis draws on the modified Community Capitals 

Framework mentioned in the second chapter to further examine the two cases. 

Compared to its counterparts in Japan and Korea, persimmon dyeing is an emerging 

and relatively young cultural practice in Taiwan. Therefore, its development in 

the beginning faced a variety of difficulties, for example, it took time and effort 

to build a food waste recycling system and advance technical skills from scratch. 

Moreover, ‘the support and recognition from the public sector is really important,’ 

and it generally provides financial support to the cultural industry in Taiwan (Chen, 

2014, p.134). The founding of the dyehouse could be seen as a social movement 

carried out in Xinpu, which aims to reactivate local resources and revitalize the 

local economy. The strong social bonding among the advocates and practitioners 

of persimmon dyeing has had an enormous impact on the place as well as other 

community capitals.

 Although the developing process of Xinpu Persimmon Dye House has caused 

changes to the community capitals of Xinpu since its founding, this research mainly 

focuses on its influence on locality after the dyehouse underwent a revamp. The 

change began with the social capital, which was enhanced due to the recruitment 

of young talents. Their involvement transformed the dyehouse into a platform 

where people of all ages could meet and exchange ideas. The knowledge exchange 

between different age groups brought change to the human and financial capitals. 

They began developing their own products, which were elevated to more valuable 

designs. Meanwhile, they had fostered their own tradition, an annual festival 

to promote Taiwanese persimmon dyeing culture and encourage new business 

cooperation in Xinpu. These changes to the human and financial capitals, in turn, 

boosted the social capital again as the social bonding between local residents was 

strengthened. Cultivating local residents’ knowledge in the craft and increasing 

their sense of belonging has led to a spiraling-up effect. Looking back on the 

development of the dyehouse, it needed different kinds of adjustments or reform at 

different stages, and it is the investment in the human and social capitals that 

30 31

contribute to its successful transformation at the moment. The dyehouse is at the 

center of a concentric circle that radiates positive influences on locality (Lin, Peng 

& Ren, 2015)7. With each investment in community capitals, the team of Xinpu 

Persimmon Dye House can keep accumulating its positive influences on the local 

community.

Note. This timeline is based on Peng (2012) and Internet sources including ‘Hsinchu City: Recycling and reusing the leftover 

from agriculture,’ by Enviornmental Protection Administration, n.d., (https://lcss.epa.gov.tw/ lcssviewpage/responsive/

AreaDoc.aspx?CityID=10004&DistrictId=1000403 &ActDocId=e190062b-d7c9-4897-930e-7eec0bc3e5f5), ‘Hsinchu 

County Persimmon ‒ Dyeing Culture Association,’ by Ministry of Culture, n.d., (https://cloud.culture.tw/frontsite/inquiry/ 

emapInquiryAction.do?method=showEmapDetail&indexId=43970), and ‘Craft community,’ by National Taiwan Craft 

Research and Development Institute, n.d., (https://www.ntcri.gov. tw/communityinfo?uid=215&pid=206). This thesis focuses 

on the development of the dye house after 2017.

Table 4

Timeline of the Development of Persimmon Dyeing in Taiwan

2005 The founding of persimmon dye study group.

2009 Participate in the Community craft cultivating and development plan.

2010 Participate in the Community craft cultivating and development plan.

(Feb.) The founding of the Hsinchu County Persimmon-Dyeing Culture Association.

2011 Participate in the Multi-employment promotion program.

(Jul.) The founding of  the Xinpu Persimmon Dye House.

2012 Participate in the Multi-employment promotion program.

Participate in the Community craft cultivating and development plan.

2017 Participate in the Empowering employment program.

Establishing the brand -- Kirkir.

2018 Launching the online store through Pinkoi.

Conducting the 1st Persimmon dyeing festival.

2019 Conducting the 2nd Persimmon dyeing festival.

2020 Conducting the 3rd Persimmon dyeing festival.

2021 The 4th Persimmon dyeing festival is canceled due to COVID 19.

 

7 ‘Throsby (2000), a cultural economist, believes that regional creative industry can be understood as a concentric circle. 

Here, problems can be solved through knowledge and regional economy-based approaches to ensure the sustainable 

development of creative clusters and communities’ (Lin, Peng & Ren, 2015, p.215).



Natural Create values from natural resources, including rainwater, the land (cultivation) and the endangered species. 

Social Bond with other local businesses, academic community and artists.

Open-studio for visitors.

Physical -

Financial -

Human Designer herself as an educator and promoter.

Political -

Table 6

Changes in Community Capitals in the Case of Hannele Köngas & Wvaeweaver’s Wool
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 Having discussed the case of Xinpu Persimmon Dye House, this thesis 

now turns to examine Waveweaver’s Wool. There are two noticeable changes to 

community capitals in the case of Waveweaver’s Wool: the natural and social 

capitals. These changes were mostly driven by Köngäs’s sense of place and design 

ethos. Sourcing local materials or sustainable alternatives have triggered beneficial 

changes to the natural capital, e.g. recycling rainwater for dyeing, purchasing wools 

of an endangered native sheep breed, and dyeing textiles with natural dyes extracted 

from native plants. As for changes to the social capital, this research has identified 

two of them: the partnerships with local businesses and the collaborations with 

academia and artists. Köngäs has procured raw materials from the local farm and 

natural colorant supplier, as well as selected the local mill to process her wool due 

to their Finnish identity, a standard highly corresponding to her design philosophy. 

She has also formed a number of partnerships with other designers, artists, and 

academic researchers, either as herself or under the brand’s name. However, it is 

sometimes hard to determine whether it is the brand or Köngäs herself that her 

partners would like to work with since the relationship between Köngäs and her 

brand is like a symbiosis. As a result, it is difficult to tell their influences on the 

social capital apart.

 To further examine the case, this research also identified changes to the 

human capital. The products of Waveweaver’s Wool are a pairing of Finnish craft 

and aesthetics. When Köngäs introduces the products to customers, they would 

learn the backstory of their purchases. The customers thus not only shop the 

uniqueness of handmade products but also support the artists and their ideologies 

and cultures. Customers’ participation in the movement of eco-localism plays an 

essential role in keeping the local economies running. Hence, teaching customers 

the idea of being proud of what and how they shop is important because this 

encourages them to cherish their purchases, and their attitudes are essential in the 

pursuit of sustainable local development.

Table 5

Changes in Community Capitals in the Case of Xinpu Persimmon Dye House & Kirkir

Natural Recreate values from food industry waste.

Social Open-dye house as educational and cultural base for visitors.

Bond with other local businesses and education institute.

Bridge older (craft people) and younger creatives (designers, marketing people and, etc.) with new team structure.

Physical -

Financial The formation of new business clusters.

Human Promote persimmon dyeing culture to a wider group.

Developing its own tradition (the persimmon dyeing festival).

Political -



 Besides continuous investment in their localities, both interviewees also 

suggested that it may be of great help if they can collaborate with foreign partners. 

Peng stated that the team hopes to introduce Taiwanese persimmon dyeing and 

its products to the international market through participating in exhibitions, 

whereas according to Köngäs, international collaboration means opportunities of 

gaining global exposure and possible financial investment for Waveweaver’s Wool 

(Interview A & B). To both brands, having extra-local ties does not contradict 

the idea of localism. On the contrary, ‘connection to the outside world  provided 

useful links to outside resources and opportunities’ (Zekeri, 2013, p.8).  It may be 

considered as an investment in the social capital, as well as a chance to promote 

their brands and cultures, an inevitable need in the era of globalization.   

 To both brands and other small businesses focusing on eco-local 

development, a wider and deeper business-to-business operation is of great help 

to achieve local economy’s independence (Ciuchta & O’Toole, 2018). A recent 

example is Natural Indigo Finland’s collaboration with Marimekko, a Finnish 

textile and fashion design house. In the press release of Marimekko Corporation 

(2020), the company’s director of home and design Minna Kemell-Kutvonen 

commented on their partnership with Natural Indigo Finland for their first natural 

colorant printed collection, saying ‘it is always a pleasure to find good Finnish 

partners and together develop solutions that can bring the whole industry forward 

(Marimekko Corporation, 2020). The collaboration between Marimekko and Natural 

Indigo Finland shows another possibility of studying the business development 

of eco-local natural dyeing. Both companies have the capabilities of industrial 

production and the social impact of their collaboration may be much bigger than 

that of brands studied in this thesis.8

 

8 As stated in Curtis (2003), ‘the greater the business-to-business backward linkages to suppliers and the forward linkages 

to customers, the more self-sufficient a local economy can be’ (p. 96). There is an abundant room for future research on this 

collaboration, such as examining the companies' effort on developing natural dyeing, evaluating the social impact stemmed 

from their collaboration, and investigating the medium-large enterprises' use of natural dyeing in their sustainability policy.
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Their Thoughts on Future Development

 Both interviewees were asked about their thoughts on the future 

development of natural dyeing, to which they replied with similar answers, that is, 

the participation of experts and direct financial investment are crucial factors in 

whether a natural dyeing community can be sustainable. Peng emphasized that the 

investment in the human and social capitals is very much desirable. For instance, 

instead of only concentrating on the existing techniques and dyes, the participation 

of specialists from other fields may spark new ideas of technical skills or materials 

(Interview B). On the other hand, Köngäs suggested that financial support is key to 

the future of natural dyeing, in particular, if one wants to adopt sustainable dyeing 

methods at the industrial production level (Interview A). The cooperation of bigger 

textile companies and standardization of dyeing recipes may help accelerate the 

development. Accordingly, it is systematic research (human and social capitals) and 

financial support (financial capital) that are much needed in building a spiraling-up 

effect in the development of natural dyeing. 

 It is clear that the two brands have their own way of operating and 

interacting with the locality. Because of differences in human resources, geographic 

conditions, and cultures, ‘there is no universal model of rural development that can 

be applied in all societies’ (Nordberg, 1977 as cited in Lin, Peng & Ren, 2015). 

Kirkir was the result of the dye house’s effort to restructure its organization and 

renovate itself. The challenge was solved by bringing in new talents, i.e. changing 

the human capital. Whereas in the case of Waveweaver’s Wool, Köngäs plays 

multiple roles, making the brand an extension of her identity and design ethos. It is 

therefore difficult to determine whether the influence happened under the name of 

the brand or herself. 



 05. Project Documentary

 After examining the cases of Kirkir and Waveweaver’s Wool within the 

modified CCF, this thesis moves on to the textile design project. This chapter 

presents the production part of the research. It begins with a brief introduction of 

the sponsor for this thesis, Natural Indigo Finland (from now on Natural Indigo), 

and then goes on to discuss the concept and inspiration of the weaving and dyeing 

experiments. Next, a detailed documentary on the experiment process and the final 

textile collection is presented. Finally, it ends with a section regarding how my 

artistic exploration on weaving and natural dyeing has provided me an opportunity 

to engage with local communities. It showcases a journey of how an independent 

designer/researcher builds a new social network in Finland and forms a sense of 

belonging to the land. 

Collaboration

 This research was conducted in collaboration with Natural Indigo, a Finnish 

company that devotes itself to manufacturing Finnish natural dyes ‘ethically and 

sustainably’ (Natural Indigo Finland, n.d.). Seeking to promote Finnish natural 

dyes, the company welcomes all kinds of collaboration with people from different 

fields. It was this open-mindedness in their corporate culture that prompted me 

to contact Pasi Ainasoja, the founder of Natural Indigo, for collaboration and 

sponsorship of their dyeing products. There were no specific requirements from 

Natural Indigo regarding what to design and how to use their products, allowing me 

to freely explore and play with their dyes.

Selecting of the Dyes

 Natural Indigo has a wide range of dye extracts from plants and natural 

sources found in Finnish nature, such as woad and willow bark. The company also 

purchases plant waste like onion scales from a local farm to produce dye extracts. 
Similar to persimmon dye produced by Xinpu Persimmon Dye House, Natural 

 

9 All materials were taken from from Aalto Arts yarns collection.

Indigo’s onion dye extract is a side product from the food industry. The idea of 

making use of discarded waste led this research to select onion skin extracts for 

dyeing experiments. Instead of trying to match a pre-decided color palette, several 

color testing had been carried out to explore the onion dye’s color range and its 

application on woven textiles.

Concept

Pre-settings

 Because of time and manpower limits, several controlled variables such as 

the material of yarns and dyeing substances were predesignated in this research. 

Only white wool and cellulose yarns9 were chosen for weaving fabric samplings, 

allowing the nuances of color to be shown clearly. For colorants, this research 

mostly used onion skin extracts sponsored by Natural Indigo except for a few 

samples using other natural dyes. Moreover, no fresh onion peels or dyes from 

other brands were used in the research.

Inspiration

 This research began with the idea of creating one-time-dyeing woven 

textiles. One-time dyeing in this thesis refers to an assumption that a textile 

executed with a selection of different un-dyed yarns could achieve the desired 

visual effect after being dyed in a go, without any other steps. Yet, it is hard to 

realize this assumption since piece dyeing, in reality, requires several stages such 

as scouring and mordanting to complete the dyeing process. Thus, this assumption 

was replaced by the actual piece dyeing process as the project went on.

 The technique of piece dyeing allows textiles to demonstrate a wide variation 

in color properties and textures created by the interplay of textile structure, yarn 

material, and dyeing substance. The properties of a weave are already affected 
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by its weaving structure, resulting in different weights, textures, tactilities, and 

feelings of textile. Yet, piece dyeing can further complicate and diversify the look 

of a weave. Since different materials can react to a dye differently, it is possible to 

create patterns and color shades through various yarn combinations. This complex 

interplay of materials, structures, and dyeing technique shows great potential that 

this research aspires to explore. Another key aspect of this research that needed to 

be highlighted is fashion-oriented design. My background as a fashion designer has 

played an important role in the design process of textile patterns and samplings. 

Therefore, throughout the design process, many decisions were made to serve 

the end-use, i.e. creating fashion pieces. For example, the proportion of weaving 

patterns was fixed to a smaller scale and the textile designs were chosen by the 

selection criteria of fashion use. 

 

 To transform inspirations into weaving patterns, a dual approach of paper-

weaving and watercolor painting was used in this research. Paper-weaving is a 

means to create checkerboard patterns by weaving color paper strips. A big sheet 

of color paper was first painted with random color strokes and then cut into strips 

in different widths and lengths. These paper strips were shuffled and arranged in a 

random order before being woven into a new piece of paper, resulting in a surface 

that was different from the original one. In figure 11, 12, and 13, one can see how 

the color pattern changed after the rearrangement of paper strips. In addition to 

paper-weaving, this research also used another method to design textile patterns—

watercolor painting. Drawing different shapes and brushstrokes with watercolor 

has been one of my preferred methods when it comes to designing textile patterns. 

Furthermore, the impression of the flowy atmosphere that natural dyeing gave to 

me was realized through the medium of watercolor. Inspired by the concept of 

recycling and reusing food waste, the concept of home gardening was chosen as 

the main theme of weaving patterns. Regrowing vegetables from scraps is the same 

act as reusing food waste. Keywords like sprouting, growing, and linking became 

the focus of the design process. A series of home gardening photographs were 

chosen and then developed into representational and abstract motifs (see figure 14 

to 19), two of which were selected and made into repeat patterns for woven fabric 
samplings.

11

12

13

Figure 11 ~ 13

Paper-weaving
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14

15

16

17

18

19

Figure 14 ~ 19

Sketches Inspired by Photographs of Home Gardening
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Note. The original pictures are Pinterest posts.



Weaving & Dyeing Experiments

 As mentioned in the previous section, even the smallest change to materials, 

weaving structures, and dyeing substances and temperature would affect the final 

appearance of the textile. The weaving and natural dyeing experiments in this 

research were conducted parallelly to better observe the transformation and adjust 

details. These experiment processes were often not linear and overlapped with each 

other, and only samples showing a certain level of progress are featured in this 

chapter. All weaving structures were first weaved manually with the TC machine10 

before moved on to the industrial machine for sampling. The dyeing procedure11 and 

recipes12 were based on the book The Art and Science of Natural Dyes: Principles, 

experiments, and results (Boutrup & Ellis, 2018) and the course material handed 

out in Advanced Printed Fabrics Workshop (Leppisaari, 2021).

 

10 Digital jacquard weaving machine.

11 The simplified dyeing procedure includes three steps:

(1) Scouring: to clean the fabric by removing dirt, spinning oil, and other matters that could interrupt the application of 

colorant to fibers.

(2) Pre-mordanting: Adding dye fixers (natural or synthetic substances) to ‘fix a dye in the fiber’ (Boutrup & Ellis, 2018). 

Different substances and the amount of the mordant could affect the result and create color variation. In this project, the alum 

was used the most.

(3) Dyeing: Soaking the fabric in the dye bath, which is composed of dyestuff and water, and cooking with at a designed 

temperature. According to recipes and the weight of the fabric (WOF), each step may need to include other substances, for 

example, neutral detergent may be needed for scouring the fabric.

12 The following recipes from The Art and Science of Natural Dyes: Principles, experiments, and results (Boutrup & Ellis, 

2018) were used in this research:

p.116 recipe 1 (how to clean wool)

p.117 recipe 2 (a scour for cellulose fibers)

p.120 recipe 5 (a traditional heated aluminum mordant for wool)

p.127 recipe 11 (an aluminum mordant for immersion dyeing of cellulose)

Figure 20 ~ 25

The Process of Weaving & Dyeing
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No.1: Checks

  The first test was a three-layered satin weave in a checkerboard pattern 

woven by various yarn combinations. The selection of yarns was completely 

random and the combination of yarns changes every six centimeters (see table 7). 

The batch of the first test consisted of six samples (sample 01, a to f). After being 

dyed with onion extracts, the structures of these samples were all influenced by 

the high temperature of the dye bath. Additionally, it is evident that each yarn 

material took up dyestuffs differently, resulting in different color shades (see figure 

27). Because the interaction between different yarn materials and onion extracts 

was unknown in the beginning of this research, this very first test was of great 

importance, providing information for the following tests. 

 After the first test, only a few non-synthetic yarns, such as Brisbane (WO) 

yarns and Bamlana (WO/CV), were selected for the following experiments. A 

new weaving structure, a single-layered weave with a mixture of various twill 

structures, was constructed for the second test. The weight of this new test sample 

was significantly lighter compared with the previous one. It was cut into several 

small pieces for the second dyeing test (sample 02). They were dyed in different 

dye baths of which the composition varies (see figure 28). Samples that were not 

pre-mordanted were also included in the test this time. The dyeing process was 

conducted and monitored more precisely than the previous test. According to the 

dyeing result, it was clear that the idea of pre-mordanting with sumac was not 

suitable for the following tests, because this process would extend the required 

time for dyeing and its coloring result was not as strong and ideal as originally 

thought (see figure 28). A number of tests had been carried out on pre-mordanted 

or not-mordanted ready-made fabrics to examine the performance of natural dyes. 

Nevertheless, these samples are not featured in this chapter as this project mainly 

focuses on the textiles woven by myself.

  

Figure 26

Checks
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Note. The color shades were not documented precisely during this experiment. 

a ~ c: 1% wof detergent, 15% wof alum, yellow onion extracts (a & b ≈80°C / c ≈90°C).

d ~ f: 1% wof detergent, 15% wof alum, red onion extract (d & e ≈80°C / f ≈90°C).

Note. The original weaving structure is hard to observe in this photograph.

a b c d e f

Note. These samples are in 0.1% wof color shade.

a: 1% wof detergent & soda ash, no mordanting, yellow onion extracts (≈90°C).

b: 1% wof detergent & soda ash, 10%  wof sumac & 15% wof alum, yellow onion extracts (≈90°C).

c: 1% wof detergent, 15% wof alum & 5% wof cream of tartar, yellow onion extracts (≈80°C).

d: 1% wof detergent & soda ash, no mordanting, red onion extracts (≈90°C).

e: 1% wof detergent & soda ash, 10% wof sumac & 15% wof alum, red onion extracts (≈90°C).

f: 1% wof detergent, 15% wof alum & 5% wof cream of tartar, red onion extracts (≈80°C).

a b c d e f

Table 7

Technical Form 01

Figure 27

Sample 01

Figure 28

Sample 0213
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13 For the technical form 02, see Table B1 in Appendix B.

Industrial Machine Test 1 (2021/ 2 / 17)

Number Density Material

9 29 (LI) Bamlana (WO/CV) Daytona (PP)

8 28 (LI) Bamlana (WO/CV) Sp 62 (CO/CV)

7 28 Katoen (CO) Bamlana (WO/CV) Sp 62 (CO/CV)

6 26 Bio CO (CO) Katoen (CO) Sp 62 (CO/CV)

5 32 Urbanmood (CO) Brisbane (WO) Lurex (PN/PEF)

4 32 Filmar (CO) Astro (MO/PA/WO) Lurex (PN/PEF)

3 34 Urbanmood (CO) Pergamena

(WO/PES)

Lurex (PN/PEF)

2 32 Urbanmood (CO) Astro (MO/PA) Icon (CV/PES)

1 32 Pellava Stretch 23 

(LI / EL)

Merinovilla (WO) Icon (CV/PES)

picks / cm Layer 1 Layer 2 Layer 3



a b c d e f g

Note.

a ~ d: 1% wof detergent, 15% wof alum, yellow onion extracts (≈80°C) in 0.25%, 0.5%, 5% & 10%.

e ~ g: 1% wof detergent, 15% wof alum, red onion extracts (≈80°C) in 0.5%, 5% & 10%.

 While both weaving structures had their perks, I decided to continue 

developing the structure used in the first test for two reasons. First, the size 

of check patterns was bigger in the first weaving structure, forming a better 

proportion, and thus was more visually pleasant. Second, the three-layered structure 

built a nice thickness of the fabric, creating a warmer feeling that I preferred. 

Instead of carrying out more experiments with other yarn materials, the third test 

only involved materials used in the previous tests. However, these yarns were 

paired differently to form new material combinations. The density of these new 

combinations was the same as a result of similar thickness of Zefir (WO), Alpaca 

(WO/WP), and Cashwool (WO) yarns (see table 8). The main goal of this test was 

to create a color palette for the textile collection. Therefore, the dyeing settings 

were simplified in this test to experiment on color shades. Seven dyeing samples 

were dyed with onion extracts at different concentrations (see figure 29). The test 

result was surprisingly fruitful, showing a wide range of color shades (see figure 

29). Amongst all samples, the one that was selected for the final textile collection 

was the pre-mordanted Cashwool (WO) and Rayon (VI) weave that was dyed with 

0.25% yellow onion extracts. 

Table 8

Technical Form 03

Figure 29

Sample 03

48 49

Industrial Machine Test 3 (2021/ 4 / 21)

Number Density Material

3 20 Zefir (WO) Zefir (WO) Rayon (VI)

2 20 Alpaca (WO/WP) Alpaca (WO/WP) Rayon (VI)

1 20 Cashwool (WO) Cashwool (WO) Rayon (VI)

picks / cm Layer 1 Layer 2 Layer 3



Figure 30

Growing Potatoes

No.2: Growing Potatoes

 To match with Checks, the textile collection needs a weave that is lighter 

and has a smaller pattern. A motif, Growing Potatoes, was then selected from 

the watercolor painted sketches for its aesthetic and design potential (see figure 

30). The weaving structure used two wefts to combine satin and twill structures, 

reducing the weight of the weave. It employed the twill structure used in sample 

02 to fill the light green background. The first weaving sample did not match 

expectations because the size of its repeat was too small, making the visual effect 

too busy and complicated (see figure 31). This problem was soon solved and the 

following test on an industrial weaving machine was quite successful. A total of six 

combinations of yarns were woven in a sample (see table 9).

 

 This sample was later cut into several small dyeing samples (sample 04, a to 

g) and dyed with either yellow or red onion extracts (see figure 32). Because the 

material of wool in weft yarns was sensitive to the temperature of the dyeing bath, 

every section of dyeing samples shrank slightly. Sections woven with Masdevallia 

(WO) and Zante (WO/CV) yarns (crepe yarns) shrank to the extent that the form 

of potatoes was distorted, therefore, they were eliminated immediately. Among the 

rest sections, the delicate feeling of how Brisbane (WO) yarns filled up the potatoes 

was preferred, making it the yarn combination of the final Growing Potatoes weave. 

As for color, samples dyed with 0.3% and 0.5% red onion extracts had a lighter 

color shade that matched better with the color of Checks. Thus, the sample that 

made into the final textile collection was the one woven with Brisbane (WO) yarns, 

pre-mordanted, and dyed with 0.3% ~ 0.5% red onion extracts.
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a b c d e f g

Note.

a ~ d: 1% wof detergent, 15% wof alum, yellow onion extracts (≈80°C) in 0.5%, 5% & 10%.

e ~ g: 1% wof detergent, 15% wof alum, red onion extracts (≈80°C) in 0.3%, 0.5%, 5% & 10%.

Note. The sample is woven with colored yarns to make the pattern more observable.

Figure 31

Hand-Woven Piece

Table 9

Technical Form 04

Figure 32

Sample 04
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Industrial Machine Test 3 (2021/ 4 / 21)

Number Density Material

6 20 Siro raw white (WO) Filmar (CO)

5 18 Cashwool 2/48 (WO) Filmar (CO)

4 20 Masdevallia (WO) Filmar (CO)

3 20 Zante (WO/CV) Filmar (CO)

2 20 Brisbane (WO) Filmar (CO)

1 20 Pergamena (WO/PES) Filmar (CO)

picks / cm Weft 1 Weft 2



Figure 33

Sprouting

No.3: Sprouting

 The selection of the Sprouting pattern came after a number of unsuccessful 

tests on a pattern similar to Growing Potatoes. It was its simple stripe pattern, 

an element missing from the previous two designs, that made it into the final 

textile collection. In order to serve as a centerpiece that balanced the weaves 

of Checks and Growing Potatoes on thickness and feeling, the Sprouting weave 

employed three weft yarns. The main adjustment made to this structure during 

the handweaving test was to alter the size of patterns, which barely caused any 

problem. The weaving structure was then woven by an industrial machine to 

produce samples for dyeing tests (sample 05, a to k). 

    For yarn materials, crepe yarns like Masdevallia (WO) and Zante (WO/

CV) were included in the samples of Sprouting (see table 10). The structure of 

samples was also adapted to cater to its tendency to shrink. The weave consisted of 

a mix of satin structures whose floated warp provided spaces for weft crepe yarns 

to shrink, creating a wrinkled and puckered effect. Every section of these samples 

shrank in varying degrees, and the most shrunk one was the yarn combination of 

Merino Stoehr A (WO/PA) and Zante (WO/CV). 

 Because the color shade difference between 5% and 10% onion extracts was 

almost indistinguishable in the previous tests, this test did not include the 10% one. 

Meanwhile, this test included both pre-mordanted (sample 05, c, d, g, and h) and 

non-mordanted (sample 05, a, b, e, and f) samples to compare how this procedure 

would affect the coloring result. In addition, three samples were dyed with other 

natural dyes, including willow bark extracts, kateku powder, and cochineal powder 

(sample 05, i, j, and k). Nice grayish and yellowish colors from onion extract are 

added to the color palette of this project. To match with tones of two other textiles, 

the color shade of this pattern was chosen to be pre-mordanted and dyed with red 

onion extract around 0.5%.
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a b c d e f g h i j k

Note. 

a & b: 1% wof detergent, no mordanting, yellow onion extracts (≈80°C) in 0.5% & 5%.

c & d: 1% wof detergent, 15% wof alum, yellow onion extracts (≈80°C) in 0.5% & 5%.

e & f: 1% wof detergent, no mordanting, red onion extracts (≈80°C) in 0.5% & 5%.

g & h: 1% wof detergent, 15% wof alum, red onion extracts (≈80°C) in 0.5% & 5%.

i: 1% wof detergent, 15% wof alum, willow bark extract (≈80°C) in 3%.

j: 1% wof detergent, 15% wof alum, kateku powder (≈80°C) in 10%.

k: 1% wof detergent, 15% wof alum, cochineal powder (≈80°C) in 5%.

 The focus of this experiment now moved on to its structure, especially how 

to create a slightly wrinkled surface as shown in figure 35, which was caused by 

the shrunk third weft. Employing the same weaving structure, the third weft yarns 

were replaced with various yarns such as Merino Stoehr A (WO/PA) (see figure 

36) and Zante (WO) (see figure 37). Even though both samplings had a nice visual 

appearance on their own, they did not match the satisfying puckered effect shown 

in figure 35. Therefore, another approach was adopted to replicate the texture, 

i.e. inserting different weft yarns every other row. This approach appeared to be 

in the right direction, and the outcome (see figure 38) was already very close to 

the desired texture. Several tests were then conducted on the feeding order of the 

third weft, which aimed to find the best sequence of the third weft. Finally, the 

sample (see figure 39) that made into the final textile collection was the one woven 

with Merino Stoehr A (WO/PA) and Merino Stoehr B (WO/LI) with a special pick 

sequence14, pre-mordanted and dyed with 0.5% red onion extracts. 

Table 10

Technical Form 05

Figure 34

Sample 05
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14 The structure consisted of Merino Stoehr A (WO/PA) hiding behind Mohair yarns (MO/PA) (see Figure C5 in Appendix C).

Industrial Machine Test 4 (2021/ 5 / 11)

Number Density Material

6 30 Astro (MO/PA) Pergamena

(WO/PES)

Merino Stoehr C 

(WO)

5 30 Astro (MO/PA) Brisbane (WO) Merino Stoehr B 

(WO/LI)

4 30 Siro raw white 

(WO)

Tencel (TN) Zante (WO/CV)

3 30 Siro raw white 

(WO)

Merino Stoehr A 

(WO/PA)

Zante (WO/CV)

2 30 Siro raw white 

(WO)

Masdevallia (WO) Zante (WO/CV)

1 30 Siro raw white 

(WO)

Pergamena

(WO/PES)

Zante (WO/CV)

picks / cm Weft 1 Weft 2 Weft 3



35

36

37

38

39

Note. 

35: 1% wof detergent, 15% wof alum, red onion extracts (≈80°C) in 5%.

36: 1% wof detergent, 15% wof alum, red onion extracts (≈80°C) in 2.5%.

37: 1% wof detergent, 15% wof alum, red onion extracts (≈80°C) in 2.5%.

38: 1% wof detergent, 15% wof alum, red onion extracts (≈80°C) in 2.5%.

39: 1% wof detergent, 15% wof alum.

Figure 35 ~ 39

Samples15   

 

15 For the technical form 06 ~ 10, see Table B2 to B6 in Appendix B.

Outcome 

 The production of the final textile collection was rather easy since it was 

a repeating process based on previous work. However, a dyeing test was still a 

requisite required for the final dyeing process because the concentration of supplied 

dyestuff was different in every batch. The dyeing test showed that there was hardly 

any difference between the new batch of red onion extracts and the previous ones in 

coloring results, while the new yellow onion extracts produced a lighter yellow than 

the previous ones. The amount of dye extracts needed was recalculated based on 

the result of this dyeing test. The dyeing process began with the weave of Checks, 

followed by that of Growing Potatoes and Sprouting. The order was determined in 

this way because the latter two textiles were dyed with the same red onion extracts. 

They were all scoured and pre-mordanted in advance, and then dyed separately in 

an industrial kettle. There were still some unplanned decisions needed to be made 

during the dyeing process, for example, adjusting the color shade of the Sprouting 

to match the finish colors of Checks and Growing Potatoes.

 Every final weave was three meters long originally, and each of them shrunk 

differently after dyeing. In addition to size change, the coloring results of each 

final weave also differed. The Growing potatoes weave has the most similar result 

as the previous samples, and the color shade was controlled between 0.3% ~ 0.5% 

successfully as planned. Meanwhile, the final Checks weave’s color tone was 

slightly different from the test sample’s brownish tone, yet the shade of its color 

successfully matched my expectations. Finally, the amount of onion extracts for the 

Sprouting weave was adjusted onsite and increased from 0.5% to approximate 1% 

in order to match its color shade with other two weaves, which was an adventurous 

and intuitive decision.

 This research has produced a capsule textile collection full of great 

potential for further development such as expanding the range of textile designs 

or cultivating a fashion collection with the existing designs. As a study on the 

interplay of colors, materials and natural dyeing, this research has deepened my 
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Figure 40 ~ 45

Test Dyeing & Final Dyeing Process

knowledge of the technique and prompted me to keep engaging in this field. It is 

evident that there is abundant room for future research on natural dyeing, and I 

am looking forward to seeing how I can express my aesthetics through this artistic 

exploration and to where I can bring this project in the near future.

The Result of the Experiment

 The idea of one-time dyeing was the result of my lack of knowledge in 

textile dyeing. The intention was to save as much resource, in particular water, as 

possible in the dyeing process. However, I realized that it was difficult to achieve 

in reality as I learned the proper piece dyeing process throughout the experiments. 

Even if pre-mordanting and dyeing could be conducted at the same time, most of 

the water used in process, for example, scouring and rinsing, cannot be reused. 

Besides, the used dye bath is not ideal for dyeing other textiles in this research 

because the dye result is hard to control. These problems I faced during the 

experiment helped me realize the gap between one-time dyeing and the real piece 

dyeing process.

 During the project, I also worried that the unevenness of color would 

be easily spotted on the final pieces because this problem had happened to the 

small samples. Nevertheless, all three final pieces were dyed evenly and there 

were no noticeable dye stains. Besides, the colors of the final textile collection 

complemented each other well, and they appeared to be more vibrant, yet 

harmonious than those of smaller samples. The final collection struck a delicate 

atmosphere which carefully balanced materials, weaving structures, and natural 

colors.
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Figure 46 ~ 48

The Final Capsule Textile Collection

62 63



64 65



66 67



After the Textile Collection: Summer Field Trips in Finland

 As the spring semester approached an end, my off-campus adventure had 

just begun. This chapter presents my two summer field trips in Finland 2021, both 

of which were incredible learning and exploring experiences outside the university. 

These trips were a follow-up to my collaboration with Natural Indigo and interview 

with Hannele Köngas.

Natural Indigo’s Workshop in Lappajärvi, June 16th & 17th, 2021

 

 I was invited to a workshop hosted by Natural Indigo about how to scale 

up its dyeing production. The workshop was for people who work in the textile 

or fashion fields, such as textile researchers, yarn suppliers, and designers, to 

acquire knowledge of industrial dyeing. It provided a platform for participants to 

see its ongoing project which uses willow bark and onion extract dyes, as well as 

share our thoughts and communicate with each other in a small dyeing factory, 

Lappajärven Värjäämö, in Lappajärvi, Finland. Even though there was a language 

barrier sometimes, it was still a fruitful experience for me to meet the collaboration 

partner, learn from observation, and build new social connections.

A Day with Hannele Köngas, Jul 8th, 2021 

 It was impossible to conduct a face-to-face interview with Hannele Köngas 

from the Waveweaver’s Wool due to COVID restrictions. Therefore the interview 

was carried out through the online meeting application Zoom. As COVID 

restrictions loosened, I had the opportunity to meet Köngas in person and have a 

pleasant conversation with her. I also had the chance to visit her studio in a suburb 

of Turku, as well as her ongoing exhibition in a local church together. It was an 

enjoyable trip for me to visit places outside my comfort zone and get a better 

understanding of Köngas’s lifestyle as a designer. 

 These two trips were a follow-up to my collaboration with Natural 

Indigo and interview with Köngas. After these two trips, I found out that I had 

actually built a new social network with local natural dyeing artists in Finland. It 

enlightened me about how a traditional craft could cultivate social connectedness 

between a foreigner and the local community. In the next chapter, this thesis will 

present my reflections on both the design project and the examination of Kirkir and 

Waveweaver’s Wool.

49 50

Note. 

49: Industrial test on yarn dyeing with yellow onion extracts.

50: Köngas led the way to a local church where the exhibition ‘TOVIO’ was taken place. Her works were featured in the 

exhibition.

Figure 49 ~ 50

Field Trips to Natural Indigo’s Workshop in Lappajärvi & Hannele Köngas’s Studio in Turku
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06. Reflection

 The writing of this thesis was inspired by the natural dyeing culture in my 

hometown, Xinpu, and its potential of bringing together community members. It 

was my gut reaction that convinced me to study this particular social aspect of 

natural dyeing, therefore, many unexpected challenges occurred during the research 

process. Meanwhile, the research questions became much more clearer and precise 

as the research went on. As a result, the goal of this thesis was to investigate 

natural dyeing’s social impacts on a locality through the lens of localism and 

sustainability, that is, how the community of the craft can influence a place and its 

people.   

Inner Feelings

 The collaboration with Natural Indigo was not in my plan, however, it 

opened a great opportunity for me to travel around in Finland and engage with 

the local natural dyeing community. Welcomed by the open-minded people in the 

community, I became attached to the locality without notice. It is hard to imagine 

that I would have been able to build a new social network in Finland, if I would 

have chosen to dive into my own world and focus solely on the design project. 

Unlike previous design projects I have done, the most valuable part of this project 

is not the final designs but the experiences I had when building the collection. 

Learning natural dyeing through experiments prompted me to interact with my 

interviewees and members of the natural dyeing community. The design project 

became more like a gateway for me to engage with the community.

 Looking back on the final textile collection, what I see on these textiles 

is my learning progression of natural dyeing and weaving techniques. In a way, 

these textiles have documented my growth and memories, showcasing a part of my 

life in Finland. If I compare myself to a community, the textile project is like an 

investment in my human and social capitals. The investment has led to a spiraling-

up effect on my body, that is my increasing knowledge in the craft and growing 

relationship with local artists and businesses. These have heightened my sense of 

place towards Finland, making me feel more attached to the place. This change has 

in turn provoked my interest in re-exploring my native identity and the story of my 

motherland. 
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Local Identity under the Global Influences

 

 Having completed the textile project, I reviewed the examination I did with 

the two natural dyeing brands to revise my thoughts on localism. It is evident that 

both brands have contributed to the place where they belong and embrace their 

local identity. Their contributions to locality have strengthened local independence 

and identity, corresponding with the argument that ‘localism has been shown to 

signify respect through promoting local resources, skills, and values’ (Zekeri, 2013, 

p. 231). In this gradually homogenized world, the unique characteristics of regional 

cultures could fade away as people stop paying attention to them. Therefore, local 

identity has become more and more important as it ‘engenders respect between 

different localized and therefore specialized communities’ (Taylor, 2018, p. 231)16. 

Nevertheless, it seems impossible to avoid the influence of globalization. Even 

in the times of pandemic, which caused lockdowns and travel restrictions in most 

countries, the connection between different countries has only weakened but not 

vanished. Because it is unrealistic to build an entirely self-sufficient community 

in today’s world17, the best way to preserve local cultures under the influence of 

globalization is to find a constructive way to strike a balance between localization 

and globalization. From this perspective, both brands presented in this thesis have 

figured out where to position themselves on the spectrum of global-local balance. 

They both put local interests first while opening to the opportunities to introduce 

their local identity to the world. In other words, they follow the principle of 

supporting local, embracing global. 

Sustainable Natural Dyeing Community Development

 The interviews provided me with a deep understanding of their perspectives 

on the sustainable development of natural dyeing and their effort to change the 

locality. Drawing upon the idea of spiraling-up effect in community capitals (Emery 

& Flora, 2006) (see figure 2), the examination of the two brands identified that 

both were at a certain stage in the spiraling-up movement. In the case of Kirkir, the 

involvement of youth has led to the increase in the human capital, whereas in the 

case of Waveweaver’s Wool, sharing designer’s internal wisdom with local partners 

has enhanced the social capital. They have brought people who share similar 

values or interests together to achieve certain success in the spiraling-up effect of 

sustainable community development.

 As discussed in the previous chapters, the vision of a sustainable natural 

dyeing community is to achieve local independence by building social connections 

among people who have empathy towards the environment. The collective goals 

of this community are not only to achieve economic progress but also to promote 

natural dyeing as a tool to enhance the locality and sustainability. Through 

continuous investments in community capitals and cooperation with different 

stakeholders in the community, the natural dyeing community could create a 

positive circle that increases popularity of the craft and the unity within the 

community itself. Moreover, it may even be able to institute a long-lasting impact 

on local economics, foster new friendly aesthetics, and attract more participants to 

join the community.
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16 There is a Taiwanese saying that ‘the more localized, the more internationalized ( 越本土，越國際 )’. Creative works, such as 

music, art, design, and film, that focus on regional cultures and local identities will attract attentions from foreign audience 

and businesses because they have cultural uniqueness and can be distinguished from their international counterparts. 

17 As Hahnel (2007) stated, ‘no version of community-based economics proposes that communities be entirely self-sufficient’ 

(p.70). Giving up the convenience brought by the globalization and mass-production while pursuing push forward the local 

economies sounds wonderful, nevertheless, this may be too idealistic and difficult to achieve.
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18 I realized that there was a gap in the understanding of the public sectors' supports when I was interviewing Köngäs. As 

Finland is a member of the European Union (EU), their cultural and art policies are influenced by not only the Finnish 

authorities, but the related departments of EU. Moreover, the cultural difference was also demonstrated on what needs to be 

done to promote natural dyeing. Dyeing techniques often get passed on to the next generation in many East Asian cultures. 

This tradition may even make some cities famous for their specific dyeing technique, forming a dyeing business cluster. On 

the contrary, Köngäs mentioned that the natural dyeing tradition had disappeared in Finland, and only being studied again 

recently (Interview A).

07. Conclusion

 This thesis investigated natural dyeing’s social impacts on a locality through 

the lens of localism and sustainability. Employing the concept of eco-localism, in 

particular Community Capitals Framework (Emery & Flora, 2006), this research 

examined two natural dyeing brands within a modified CCF. The result shows 

constant investments in community capitals, particularly the social and human ones, 

are of great help to the development of natural dyeing. The changes to such capitals 

have the potential to foster a community network that connects different entities 

in a locality and builds a stronger local identity among residents. Moreover, it 

could lead to possible partnerships between local businesses and extra-community 

institutions or companies. 

 This thesis also conducted a textile design project as a gateway to engage 

with the local natural dyeing community in Finland. The reflections on the project 

have demonstrated how a person would enhance their sense of place by performing 

a textile design and making practice that is related to natural dyeing. Although 

there is no guarantee that an individual or community would develop a sense of 

place or a stronger social connectedness through traditional craft, this research 

shows a possibility of employing natural dyeing to strengthen localities, contribute 

to the environment, as well as make eco-localism and sustainability appeal to a 

larger audience. The potential of natural dyeing communities’ capabilities to unite 

different community members, enhance their sense of belonging, and cause positive 

influences on a locality is thus worth further studying.

Limitation

 

 There are a number of limitations in need of consideration. First, because 

of the Finnish government’s regulations concerning the coronavirus disease 2019 

(COVID-19), the interviews were conducted online. While it was not a problem 

to discuss research questions with interviewees, the lack of physical engagement 

in the localities, such as their studios or workshops, left possible discussions on 

interesting yet unknown topics out. The restrictions on public gatherings also led 

to limiting working hours in the school’s soft material studios, resulting in an 

extremely tight working schedule for the textile design works. Moreover, because 

of differences between the interviewer’s and interviewees’ understanding of public 

sectors and natural dyeing culture18, some interview questions need to be elaborated 

during the interviews, which interrupted interview flow. Secondly, this research 

only collaborated with one Finnish natural dyes brand, excluding the possibility of 

working with other local suppliers. There was also not enough time for this thesis 

to research, for example, mixed dyes or synthetic fibers. This thesis recognizes 

that both natural dyeing and weaving techniques are a research field that has been 

investigated considerably, it is therefore for this thesis to only touch the very 

intersection of the two disciplines. Finally, this thesis only includes the author’s 

reflections on the process of engaging with the local natural dyeing community. 

There is no universal interpretation of how a traditional craft could influence an 

individual or a community, and the reflections included in this thesis are merely a 

subjective interpretation. It would be interesting for future research to scale up the 

investigation and examine the influence of natural dyeing on other communities 

and localities.
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Appendix A: Interview Question List

1. Can you introduce briefly about your company / brand?

2. Why you choose natural dyeing as one of the brand identities / as one of the techniques? 

And why choose these colors / raw materials (plant, fruit and etc.)? 

3. What is the vision of your company? And what differentiates your brand from other 

natural dyeing brands?

4. Can you tell me how you cooperate different industries (e.g., agriculture, food) 

together? And why you choose these specific ones (companies, industries, communities 

etc.)? How do you combine different techniques (e.g., weaving, fashion design) with 

natural dyeing in your brand? 

5. Besides these existing connections, what other companies / industries / communities do 

you want to cooperate with in the future?

6. Have you notice any (positive or negative) impact your brand has had on the locality / 

(natural dyeing or other) local communities?

7. Do you think that natural dyeing is / could be an agency that brings resources, including 

people and nature together, and help promote the locality?

8. Has the (local) government helped in promoting (e.g., hold events) / preserving (e.g., 

document traditional techniques) natural dyeing?

9. Following Q8, do you think government agencies could be / should a connector 

between local communities? (If yes) What is the role that government agencies could be 

in promoting / preserving natural dyeing? (If no) Or do you think this should be done by 

private instead of public funds / resources?

10. What is the future direction of your company / brand? What is your vision on natural 

dyeing community development?

1. Can you introduce briefly about your company / brand?

2. Why you choose natural dyeing as one of the brand identities / as one of the techniques? 

And why choose these colors / raw materials (plant, fruit and etc.)? 

3. What is the vision of your company? And what differentiates your brand from other 

natural dyeing brands?

4. Can you tell me how you cooperate different industries (e.g., agriculture, food) 

together? And why you choose these specific ones (companies, industries, communities 

etc.)? How do you combine different techniques (e.g., weaving, fashion design) with 

natural dyeing in your brand? 

5. Besides these existing connections, what other companies / industries / communities do 

you want to cooperate with in the future?

6. Have you notice any (positive or negative) impact your brand has had on the locality / 

(natural dyeing or other) local communities?

7. Do you think that natural dyeing is / could be an agency that brings resources, including 

people and nature together, and help promote the locality?

8. Has the (local) government helped in promoting (e.g., hold events) / preserving (e.g., 

document traditional techniques) natural dyeing?

9. Following Q8, do you think government agencies could be / should a connector 

between local communities? (If yes) What is the role that government agencies could be 

in promoting / preserving natural dyeing? (If no) Or do you think this should be done by 

private instead of public funds / resources?

10. What is the future direction of your company / brand? What is your vision on natural 

dyeing community development?
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Appendix B: Technical Forms

Table B1. Technical form 02.

Table B2. Technical form 06.

Table B3. Technical form 07.

Table B4. Technical form 08.

Table B5. Technical form 09.

Table B6. Technical form 10.
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Industrial Machine Test 2 (2021/ 3 / 26)

Number Density Material

12 12 Katoen (CO)

11 12 Bio CO (CO)

10 12 Astro (MO/PO/WO)

9 12 Zefir (WO)

8 12 Alpaca (WO/WP)

7 18 Zante (WO/CV)

6 15 Elatrendy NT (WO/PBT)

5 12 Bamlana (WO/CV)

4 18 Brisbane (WO)

3 18 Rayon Filtrading 03 (VI)

2 12 Cashwool (WO)

1 18 Pergamena (WO/PES)

picks / cm Layer 1 (several structure test)

TCXS Test (2021/ - / -)

Number Density Material

- 30 Astro (MO/PA) Pergamena

(WO/PES)

Merino Stoehr A 

(WO/PA)

picks / cm Weft 1 Weft 2 Weft 3

Industrial Machine Test 5 (2021/ 5 / 14)

Number Density Material

2 30 Astro (MO/PA) Masdevallia (WO) Merino Stoehr B 

(WO/LI)

1 30 Astro (MO/PA) Pergamena

(WO/PES)

Merino Stoehr A 

(WO/PA)

picks / cm Weft 1 Weft 2 Weft 3

TCXS Test (2021/ - / -)

Number Density Material

3 30 Astro (MO/PA) Pergamena

(WO/PES)

Merino Stoehr A 

(WO/PA) & D 

(WO)

2 30 Astro (MO/PA) Pergamena

(WO/PES)

Merino Stoehr A 

(WO/PA) & C 

(WO)

1 30 Astro (MO/PA) Pergamena

(WO/PES)

Merino Stoehr A 

(WO/PA) & B 

(WO/LI)

picks / cm Weft 1 Weft 2 Weft 3

TCXS Test (2021/ - / -)

Number Density Material

- 30 Astro (MO/PA) Pergamena

(WO/PES)

Merino Stoehr A 

(WO/PA) & B 

(WO/LI)

* Pick sequence 

changes

picks / cm Weft 1 Weft 2 Weft 3

TCXS Test (2021/ - / -)

Number Density Material

- 30 Astro (MO/PA) Pergamena

(WO/PES)

Zante (WO/CV)

picks / cm Weft 1 Weft 2 Weft 3



Appendix C: Textile Product Cards

Figure C1 ~ C2. Textile product card: Checks. Figure C3 ~ C4. Textile product card: Growing Potatoes.
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Figure C5 ~ C6. Textile product card: Sprouting.
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It is my sincere hope that this thesis will draw people's attention to their 

surrounding environment and natural dyeing culture, thus opening up new 

discussions on the subject and attracting new participants to this community. 




