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Abstract: Uttarakhand in northern India hosts many crafts; ringaal weaving is key for 
home decor and daily use goods. Ringaal bamboo weaving sustains many Rudia
households in Uttarakhand. Artisans collect a dwarf bamboo across upper, middle, and 
lower Himalayan belts and the Tarai. Altitude and terrain shape access to material and 
buyers, and influence safety and learning. This study examines four linked areas: craft 
design, market access and business, cultural transmission, and occupational safety. We 
worked with thirty-five artisans across four districts (30 men, 5 women). Methods
combined on-site observation with recorded, semi-structured interviews. Audio files were 
transcribed with Cockatoo, an AI transcription application for audio and video. Transcripts 
and field notes were examined using reflexive thematic analysis. Findings show long and 
risky harvest trips, basic tools, and uneven product quality. Sales rely on distant buyers or 
occasional bulk orders. Gender roles constrain mobility; women help source and prepare 
material, and lead some village groups. Common harms include cuts and musculoskeletal 
pain from floor-level postures and repetitive splitting and weaving. These patterns are 
consistent with prior work on bamboo value chains, digital markets, and small-workplace 
safety (Gairola, 2011; Kumar, Rawat, Singh, & Khanduri, 2023; Van der Lugt & King, 
2019). We propose five steps: village nurseries for ringaal; short in-village design
residencies with simple jigs; a pooled digital catalogue with batch logistics; a basic safety 
kit with participatory training; and women-led apprentice cohorts tied to live orders. 
Together, these actions can improve income, stabilize quality, and protect craft identity. 
Keywords: Ringaal craft; Rudia community; bamboo craft; artisan economy; design; 
market access; cultural preservation; ethnographic research; occupational health and 
safety; Uttarakhand. 

1. Introduction 
Craft in India carries skill, values, history, and identity. Knowledge usually passes within families 
through hands-on learning. Objects serve household, ritual, and market needs, and mark regional 
belonging (Majeed, 2018). Uttarakhand has a strong craft base. Ringaal weaving is central to home 
and utility ware (Arya, 2014; Sundriyal, Sati, & Sharma, 2020). The Rudia community works this 
mountain dwarf bamboo across Garhwal and Kumaon. Makers depend on nearby forests in the 
upper, middle, and lower Himalaya and the Tarai. Altitude and terrain shape access to bamboo and 
buyers (Arya, 2014). Ringaal basketry is careful and tool-light. Makers remove nodes, split culms, 
and weave at floor level, sometimes using toes for grip. Finished pieces show patterns that play the 
inner–outer colour contrast of ringaal (Gairola, 2011). The material is flexible and strong, which 
suits village tasks (Arya, 2014). 

Names vary by region while uses stay close. In Kumaon a dense cylinder is kandi or kanda; in 
Garhwal it is ghilda. Women carry farm and forest loads in these. Garhwal also has a three-sided 
ghilda for carrying elders and children to hill temples. Soulta is a cylinder with a pliable hexagon 
weave for wood, fodder, and water pots. Changeras are dome-shaped grain stores. Storage bins are 
dung-coated to deter pests. Daily tools include kandis for firewood and fodder, supa for cleaning 
grain, and tokri for soil, stones, and produce (Gairola, 2011). The context has shifted. Plastics and 
metal crowd markets. Villages are remote and logistics are costly. Youth migrate for salaried work. 
Bamboo access varies by season and site, and many artisans report shrinking trade (Sundriyal & 
Sundriyal, 2009; Sundriyal et al., 2020). Yet ringaal endures because it is light, easy to repair, and 
comfortable to carry (Arya, 2014). 

Local voices underline the strain. Artisan Gonu Lal said, “There is no marketing activity. So people 
have reduced their work. There are 50% people who are doing it, out of 100.” He added, “If a person 
falls ill, he will die on the way to the nearest city to find medical help.” (personal communication, 
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n.d.) Ringaal weaving supports household income and small enterprise. Rising unemployment has 
also pushed interest in entrepreneurship among youth, including in crafts (Agarwal, Singh, & 
Pokhriyal, 2020). Yet makers face linked challenges in design, markets, culture, and safety. This 
study investigates those challenges. The aim is practical: connect evidence to steps that institutions 
can act on. We ask four questions. What design and tooling gaps block quality and new forms? How 
do current channels shape prices and income? How do identity and gender shape practice and 
learning? What safety steps can reduce frequent injuries? 

2. Literature Review 

Ringaal bamboo is native to the middle and higher ranges of Garhwal and Kumaon. It grows in 
moist evergreen sites, often along streams and within oak, chir pine, deodar, and rhododendron 
forests (Arya, 2014; Sundriyal, Sati, & Sharma, 2020; Indian Institute of Science, Centre for 
Ecological Sciences, n.d.). Floras describe Drepanostachyum falcatum as moderately dense 
undergrowth around 1,500–2,100 meters, while Himalayacalamus falconeri is a temperate hill 
species recorded across these ranges and known by several historical synonyms (Indian Institute of 
Science, Centre for Ecological Sciences, n.d.; Bamboo Technical Support Group–Kerala Forest 
Research Institute, n.d.). Beyond habitat, bamboo contributes to soil retention, carbon storage, and 
rural livelihoods when value chains function well (Van der Lugt & King, 2019). Surveys also note 
marked variation in area and species composition across the western Himalaya (Kumar et al., 2023; 

   

ICFRE, 2020). Figure 1 illustrates Ringaal in habitat. 

Fig 1: Photographs of  Ringaal  Bamboo

Village taxonomies map species to site and task (Arya, 2014). Gol ringaal is associated with humid 
stands of beech and moru and is widely used because of its large cavity. Dev ringaal, found at higher 
altitudes with moru and kharsu, is larger and valued for flexible, durable bark in household and 
ritual items. Thaam ringaal occurs at the highest sites with moru, kharsu, and birch; its small cavity 
makes it notably sturdy and suitable for hookah pipes, and local lore links it to stopping water mills. 
Jhumro, called gadiila in Kumaon, grows with meru and kharsu and sees limited use because of its 
thinness. Gadelu favors shaded riverbanks and has wide, closely set nodes that protrude; it is less 
flexible and breaks on bending, though its 10–12-foot straight rods are useful. Maliga shows a slight 
bend with nodes raised on one side and flat on the other; it is more pliable but yields less durable 
products at 10–12 feet. Bhatpuntaru, the thickest type, occurs near Bemru; its covered nodes and 
straight 8–10-foot rods suit mats, winnowing trays, fans, and thaithula. Givasa, or “round ringaal,” 
has widely spaced nodes and 12–14-foot straight rods. Naltura grows lowest; it has a solid stem and 
wide nodes used for fodder, bears white clustered flowers, supplies rods for stools, and is not suited 
to weaving. Table 1 collates these locations and uses. 

Table 1. The species of Ringaal, predominantly found in the entire mountains of Uttarakhand 

Ringaal Species Location and Usage of Ringaal Species 
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Gol Ringaal Found in moist and humid places as an associate of 
Beej and Moru. It has a notably large central cavity 
and is much favored by villagers. 

Dev Ringaal Located in high-altitude areas along with Moru and 
Kharsu in moist, open spaces, it grows large and is 
highly useful. Its flexible and durable bark is used for 
household items and religious purposes. 

Thaam Ringaal Usually found at the highest altitudes alongside Moru, 
Kharsu, and Birch, in pure form in moist places. It is 
extremely sturdy due to its small central cavity. It gets 
its name from its ability to halt moving water mills and 
is primarily used for hookah pipes. 

Jhumro Found in forests alongside Meru and Kharsu. It is thin 
and has limited uses. In the Kumaon region, it is called 
Gadiila Ringaal. 

Gadelu Thrives in shady areas near rivers. It has wide and 
closely set nodes that protrude outward, less flexible, 
and breaks upon bending. Its rods are 10-12 feet long 
and straight. 

Maliga The stem is slightly bent with one side of the nodes 
slightly protruding and the other flat. It is more 
flexible, and the products made from it are less 
durable. It grows to a length of 10-12 feet. 

Bhatpuntaru This type of Ringaal is found towards Bemru village
but not in Tungni Pakhi. It is useful for making 
products like Thaithula, mats, winnowing trays, fans, 
etc. Bhatpuntaru Ringaal has coverings on its nodes 
and grows 8-10 feet long and straight. It is the thickest 
among them. 

Givasa Ringaal Its nodes are widely spaced. The rods are 12-14 feet 
long and straight. Also known as Round Ringaal. 

Naltura Ringaal The lowest altitude Ringaal shrub, it doesn't have a 
hollow stem. The nodes are wide and used for fodder. 
It grows white flowers in bunches typically in shaded 
areas of valleys. The rods are used for making stools 
and cannot be used for any type of craft weaving. 

Craft practice is embedded in social life. Classic work frames craft as lived knowledge tied to family, 
ritual, and place (Kramrisch, 1958). In Uttarakhand, ringaal objects remain part of daily routines: 
kandis haul fodder and firewood; trays and winnowing fans clean grain; bins store harvests (Project 
FUEL & Uttarakhand Handloom and Handicraft Development Council, 2018). The practice is 
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historically linked with the Rudia/Bedi community, a Scheduled Caste group central to village 
services yet constrained by limited land, low female literacy, larger dependents, weak local voice, 
and uneven gains from reservation policy (Arya, 2014). Despite plastic and metal substitutes, 
households continue to buy ringaal because it is light, repairable, and suited to hill work (Gairola, 
2011; Sundriyal & Sundriyal, 2011). Figures 2 and 3 show a community workspace and the seasonal 
work cycle. 

Fig. 2. Rudia community in Uttarakhand: Ramesh Lal working at a community workspace at 
Pipalkoti. 

Fig. 3. Ringaal work round the year. 

Market support combines state schemes and local coordination. The Development Commissioner 
(Handicrafts) offers stalls, buyer–seller meets, branding, and packaging help through common 
facility centres; results depend on execution and monitoring at the cluster level (Development 
Commissioner [Handicrafts; DCH], 2022). Digital catalogues and supported e-commerce can widen 
market access for small craft firms. Programs report stronger results when a simple listing template, 
brief training, and a named shipping coordinator organize pooled dispatches (Yadav, Tripathi, & 
Sood, 2023). Even with such support, village-level prices remain under pressure from cheap 
substitutes and long transport chains (Sundriyal, Sati, & Sharma, 2020; Arya, 2014). 
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Workshop tasks centre on knife work, repetitive splitting and weaving, and long hours at floor level. 
Reported harms include finger cuts and splinters, with back and wrist pain common. Programs that 
let makers choose the controls record fewer incidents: raising work height with simple benches, 
adding guards to splitting jigs, and using basic gloves and masks (International Labour
Organization, 2019; Kawakami, 2024). Public programmes shape planting, first-stage processing, 
and buyer linkages for bamboo in Uttarakhand. The National Bamboo Mission directs plantations 
toward producer clusters, supports village-level splitting and curing, and funds market tie-ups 
(NBM, 2018, 2025). Under the Development Commissioner (Handicrafts), cluster projects combine 
design mentoring, skills training, common facility centres, packaging support, and exposure visits. 
Shared governance plus continuing support yields better outcomes than standalone events (DCH, 
2022). 

Finish comes from small controls: even strip width, balanced drying, and a rim that sits true. Makers 
split the culm, thin strips with a knife, bind a base, lift the sides, and fit the rim. They pause to sun-
dry parts to reduce warp. For protection, they smoke-cure and use simple local coatings against 
insects and fungus (Gairola, 2011; Van der Lugt & King, 2019). Studies from other bamboo and 
cane clusters report the same pattern. Skill is high and material is close, but selling and shipping 
hold back income. Cleaner finishing, stronger packing, and planned batch dispatch through a 
maintained digital catalog raise returns (Phukan, 2018; Yadav, Tripathi, & Sood, 2023). Across 
studies, four supports keep coming up: village nurseries with nearby curing; small jigs and gauges 
that local carpenters can repair; a shared digital catalog tied to pooled dispatch; and safety steps 
designed with workers (National Bamboo Mission, 2018, 2025; Development Commissioner 
[Handicrafts], 2022; International Labour Organization, 2019; Van der Lugt & King, 2019). These 
points shaped our study plan and the questions we asked. 

3. Methodology 
3.1 Design and approach 
We used an ethnographic case study with on-site observation and semi-structured interviews. 
Fieldwork ran in three linked phases. Phase 1 selected sites across four districts. Phase 2 documented 
work in homes and workshops. Phase 3 analysed transcripts, notes, and images (see Figure 4). 

Fig. 4. Research Methodology 

3.2 Setting and participants 
Field sites lay in Uttarkashi, Chamoli, Rudraprayag, and Bageshwar. Villages included Bhanaj, 
Machkandi, and Akhodi (Rudraprayag); Pipalkoti, Kiruli, and Bedu Mathal (Chamoli); Gajoli and 
Bharangaon (Uttarkashi); and Supi and Shama (Bageshwar). The sample comprised 35 artisans, 30 
men and 5 women. Mean age was 47.65 years (SD 13.17). Mean experience was 28.03 years (SD 
13.96). On average, makers reported 15.24 regular products (SD 6.99). Male mean age was 47.42 
years (SD 13.31). Female mean age was 40.40 years (SD 7.36), with mean experience of 14.40 
years (SD 10.44). 

Table 2. Demographic data of the artisans 

Age 
Years of 
Experienc 
e 

No. of Products 

Mean 
age 47.65 28.03 15.24 
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SD 13.17 13.96 6.99 
Male 
Mean 
age 47.42  27.82 15.24 

SD 13.31 14.12 7.1 
Femal 
e 

  

Mean 
age 40.4  14.4 15.2 

SD 7.36 10.44 5.53 

3.3. Recruitment and consent 
Bamboo Board facilitators introduced us to artisans who were current or former Board associates. 
Most agreed to participate after hearing a short, plain-language script. The script covered purpose, 
voluntary choice, audio-recording, privacy, and the right to withdraw at any point. Consent was 
verbal and recorded before each interview. 

3.4 Data collection and transcription 
We observed workspaces and recorded tools, materials, and steps through notes, photographs, and 
video. Finished pieces were checked for form, finish, sizing, and repeatability. Semi-structured 
interviews covered design practice, markets and income, cultural learning, and work health and 
safety. Sessions were held at homes or workshops, with prior permission to record. Interviews 
typically lasted 30-40 minutes. Conversations were mainly in Hindi. When needed, facilitators 
Ashish Sati and Vipin Panwar interpreted Garhwali or Kumaoni. Recorded MP3 files were 
transcribed with Cockatoo, an AI transcription application for audio and video. Transcripts were 
then lightly edited for clarity while preserving meaning and emphasis. 

3.5 Analysis 
We followed reflexive thematic analysis in six phases: familiarization, coding, theme building, 
review, naming, and reporting (Braun & Clarke, 2006, 2019). Transcripts and field notes were read 
several times, with short memos made during reading. We coded meaning units across the full 
dataset, noting both descriptive content and underlying ideas. Related codes were grouped into 
candidate themes, checked against the data, refined in scope, and named. Theme summaries include 
short quotes that link claims to evidence (Braun & Clarke, 2006, 2019). Two researchers coded 
independently at first and then met to compare interpretations. Differences were used to reflect on 
assumptions and sharpen categories. We did not compute inter-rater reliability, which aligns with 
reflexive thematic analysis that treats theme development as interpretive work. 

3.6 Ethics, reporting, and data management 
Participants could skip any question or stop at any time without consequence. Names appear as first 
names only in public outputs. We stored audio files, transcripts, code lists, memos, and versioned 
theme notes in dated folders. Change logs document additions, merges, and boundary edits during 
analysis. Quotations preserve phrasing where it clarifies meaning, context, or emphasis. 

3.7 Gender context 
Five of thirty-five participants were women. In these sites, men undertook most weaving. Women 
joined forest trips, cleaned culms, prepared strips, and assisted with finishing and orders. Few 
women wove during our visit window. The sample reflects this division of work rather than 
recruitment bias. Future rounds will document women’s roles across sourcing and preparation and 
note villages where women weave regularly. 

3.8 Trustworthiness and rigor 
Credibility was addressed by matching interview claims with direct observation of tools, in-process 
pieces, and finished goods. Quoted prices were cross-checked where a second source was available. 
Dependability was supported by a shared code list. One researcher coded all files; a second reviewed 
coded sets and theme summaries and flagged unclear cases. Confirmability rests on the versioned 
archive that links raw recordings to codes and themes. Transferability is aided by detailed 
descriptions of sites, roles, tools, products, and steps so readers can judge fit to other hill-craft 
settings. 
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3.9 Interview guide 
Prompts were organized under four headings: (a) design and making, (b) markets and income, (c) 
culture and learning, and (d) work and safety. Typical questions asked respondents to describe a 
workday; list products and steps; explain how prices are set; recall recent orders; suggest changes 
that would ease or make work safer; identify who taught them and whom they teach; and report 
common injuries and prevention methods. 

4. Findings 
Fieldwork traced the craft across materials, making, markets, culture, safety, and pricing. Artisans 
described difficult harvests. Trails are steep and narrow, with night halts in the forest when needed. 
Slips and animal encounters are common. As Shankar Lal put it, “It’s not such an issue going 
downhill. The problem is when you have to walk uphill.” Kuldeep Kumar added, “The most difficult 
task is to bring ringaal from the forest. We have to go very far. There is a danger of animals in the 
forest. It is extremely difficult to bring it. The forest road is not good. There is a risk of falling.” 
Treatment practices remain local and inexpensive. After weaving, baskets are coated and smoke-
cured to deter pests and moisture. Shankar Lal explained, “Treating ringaal baskets with cow dung 
and cow urine is a traditional method to make them last longer. The cow dung and urine help protect 
the baskets from insects and fungus.” These accounts are consistent with low-cost curing noted in 
bamboo literature (Van der Lugt & King, 2019) and with policy that promotes processing near 
producers (National Bamboo Mission [NBM], 2018, 2025).

Learning follows the home. Most makers learned by watching elders and repeating steps. Short 
trainings broadened forms and lifted finish quality. Madan Lal recalled, “We learned how to work 
with ringaal by watching seniors. In training we met other artisans and learned from each other.” 
Observations pointed to small tooling gaps. Simple jigs could steady rims, bases, and handles, and 
reduce variation without changing style.

Market channels were mixed. Sales moved through village traders, government emporia, NGO 
purchases, and occasional bulk civic orders. Transport distance and time cut margins in remote sites. 
Two senior makers described the climate plainly. Gonu Lal said, “There is no marketing activity. 
So people have reduced their work. There are 50% people who are doing it, out of 100.” Ranpal Lal 
added, “There is less demand. We have more artisans than we have orders.” Several feasible 
supports emerged from these accounts. A photo-rich digital catalogue with fixed-size bands, run by 
a named coordinator, can standardise listings and enable batch orders. A fixed monthly batch-
shipping day lowers freight costs and reduces delays. Cluster schemes can help with packaging and 
buyer connects when local follow-up is steady (Yadav, Tripathi, & Sood, 2023; Development 
Commissioner [Handicrafts; DCH], 2022).

Culture and identity shape who learns and who sells. Family lineage anchors skill and pride. Roles 
are gendered in the sites we visited. Women often join forest trips, carry loads, clean culms, and 
prepare strips. Men do most weaving. As Rajendri Devi noted, “Women gather ringaal from the 
jungle. I personally go and bring them back.” In a few villages, women also lead groups and manage 
orders, yet time poverty limits travel and extended production.

Work health and safety concerns were widespread. Cuts, splinters, and back and wrist pain were 
common, linked to floor-level postures and repetitive splitting and weaving. Birendar Lal described 
the strain: “Sitting for long periods causes back pain and other issues, making it hard to continue. 
Additionally, I sometimes experience pain in my hands. Splinters can get stuck in my fingers, and I 
often develop calluses in various places.” Several low-cost controls fit current practice. Raised 
benches, blade sheaths, cut-resistant gloves, eye protection during splitting, and short timed stretch 
breaks can lower risk. Evidence from small workplaces favors participatory sessions where makers 
test options and set rules together (International Labour Organization, 2019; Kawakami et al., 2024). 

The product repertoire spans farm, kitchen, ritual, and new urban orders. Traditional items include 
kandi, solti or chhyangara, tokri, dala, tyathula, kwalyuna, chhabri, supa, roganā, vishwalu, 
dadekandi, pyatara, mwathyun, chawkka, panswaldi, matkandi, ghatwali kandi, phool tokri, tyohari 
tokri, and rɑwwad (Table 3). Newer lines include flower vases, dustbins, kandi baskets for fruit and 
vegetables, flower baskets, prasad baskets, decorative bowls, small huts, display cups and kettles, 
and trays (Table 4). Time requirements remain significant. Brij Lal said, “The process of making a 
kandi was quite time-consuming. It would take me an entire day to make one kandi.” Payment 



(Chhyangara) 

manure 

  
millet, etc. 

  
from consuming crops and grains.

14 Chawkka Used as a mat 

20 Rawwad Shelter for baby goats and sheep 

Used to place flowers in living rooms and 

Decorative 
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practices have shifted as well. Ranpal Lal observed, “Today, people are buying Ringaal products 
for cash.” 

Table 3. List of traditional products used earlier 

Table 4. List of new products preferred currently 

Serial 
No. 

Product Name Use context 

1 Kandi 
For carrying grass, grains, manure, and 
firewood 

2 
Solti 

For carrying grass, wood, water (container) 

3 Tokri For keeping bread, fruits, and vegetables 

4 Dala 
For keeping all kinds of grains and carry 

5 Tyathula For threshing paddy, used as a mat 

6 Kwalyuna For storing various types of grains 

7 Chhabri For winnowing wheat husk, millet, barnyard 

8 Supa For winnowing husk 
9 Rogana For cleaning grains, mostly pulses and wheat 

10 Vishwalu For winnowing wheat and paddy husk 
11 Dadekandi For carrying items in weddings 

12 Pyatara For storing clothes 

13 Mwathyun To place on the bull's face to prevent them 
 

15 Panswaldi For carrying water 

16 Matkandi For carrying mud or heavy items 

17 
Ghatwali 

For carrying flour/wheat 
Kandi 

18 Phool Tokri For carrying and keeping flowers 

19 Tyohari Tokri Used in religious and festive ceremonies 

S.No Product Name Usage Description 

1 Flower vase other areas 

2 Dust Bin Used for disposing of waste 

3 Kandi Basket Used for keeping vegetables and fruits 

4 Flower Basket Used for holding flowers 

5 Prasad Basket Used for offering prasad in temples 

6 Bowl Used for decoration 

7 Hut Used for decoration 

8 Cup/Kettle Used for decoration 

9 Tray Used for keeping letters and other items 

Artisans described four kinds of problems. First, design: few suitable tools, hard-to-find ringaal 
types, and trouble matching newer tastes; sizes, shapes, and finishes often varied. Second, business: 
long and costly transport, weak links to urban or export buyers, and little credit; returns stayed low, 
and cash flow stayed fragile. Third, culture: youth moving out and less use of traditional ware as 
plastic and metal, spread; the learner base thinned and routine practice weakened. Fourth, safety: 
frequent cuts and strains, little protective gear, and poor postures; pain, lost workdays, and lasting 
harm followed. Table 5 summarises these reports with images. 



44  S. Bhattacharya et al. 

Table 5. Verbal reporting of Ringaal craft artisan 

Category Challenges 
and Issues 
Faced by 
Ringaal 

Description 
(Verbal 
Reports) 

Photo 
Documenta
on 

ti 

Design 
Challenges

Artisans 
- Limited 
access to 

 advanced 
tools and 
technology. 
- Scarcity of 
specific types 
of Ringaal 
bamboo. 
- Difficulty 
in innovating 
traditional 
designs to 
meet modern 
market 
demands. 

Artisans 
expressed 
challenges in 
maintaining 
consistent 
product 
quality due 
to outdated 
tools and the 
variable 
quality of 
raw 
materials. 
They also 
find it 
difficult to 
adapt 
traditional 
designs to 
suit 
contemporar 
y tastes, 
limiting their 
appeal in 
broader 

Photo 
showing an
artisan 
working 
with 
traditional 
tools, 
struggling 
with bambo
quality and
design. 

 

o 
 

Business 
Challenges

- High  
 transportatio 

n costs due to 
remote 
locations. 
- Limited 
market 
access, 
particularly 
to urban and 
international 
markets. 
- Inadequate 
financial 
support and 
difficulty 
accessing 
credit. 

markets. 
Artisans 
reported that 
the isolation 
of their 
villages 
restricts their 
ability to 
reach larger 
markets, 
resulting in 
low financial 
returns. High 
transportatio 
n costs 
further erode 
their already 
narrow 
profit 
margins. 

Photo of a 
rural marke
setup with 
limited 
infrastructu
e, 
showcasing
the 
challenges 
of reaching
wider 
markets. 

t 

r 
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Cultural - Migration of 
Preservati younger 
on generations 
Challenges to urban 

areas, leading 
to a decline 
in artisans. 
- Decreasing 
demand for 
traditional 
Ringaal 
products due 
to the 
availability 
of modern 
alternatives. 

Artisans are 
concerned 
about the 
decreasing 
number of 
practitioners 
of Ringaal 
craft, as 
younger 
people are 
increasingly 
moving to 
cities for 
better 
opportunities 
. The decline 
in demand 
for 
traditional 
items, which 
are being 
replaced by 
plastic and 
other 
materials, 
poses a 
significant 
threat to the 
survival of 
the craft. 
Artisans 
reported 
frequent 
injuries, 
such as cuts 
and strain 
injuries, due 
to the lack of 
adequate 
safety 
measures 
and the 
physically 
demanding 
nature of 
their work. 
The absence 
of 
ergonomic 
tools 
exacerbates 
these risks, 
leading to 
long-term 
health 
issues. 

Occupatio 
nal Safety 
and Risks 

- High risk of 
physical 
injuries due 
to the use of 
sharp tools. 
- Lack of 
proper safety 
equipment 
and 
ergonomic 
working 
conditions. 

Pho
agin
at w
sym
the 
gen
gap
pot
loss
cult
her

to of an 
g artisan 
ork, 
bolizing 

erational 
  and the 
ential 
  of 
ural 
itage. 

Photo
artisa
hand
sharp
with
prote
gear,
high
the 
occu
haza

 of an 
n 
ling 
 tools 

out 
ctive 
 
lighting 

pational 
rds. 



accidental contact. 
Strain Injuries Pounding Ringal 1. Take regular 
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Table 6. Identified occupational safety and risks involved in craft making 
Risk factors Tools descriptions Safety measures can 
while making and usage be taken to prevent 
crafts from accidents 
Sharp Objects Tools such as 

knives, machetes, 
and secateurs 
have sharp edges 
that can cause 
cuts or punctures. 

1. Handle sharp tools 
with care and avoid 
pointing them 
towards yourself or 
others. 

2. Keep blades sharp 
to reduce the risk of 
slipping while 
cutting. 
3. Use protective 
gloves when 
handling sharp tools 
to prevent cuts or 
abrasions. 
4. Store tools in a 
secure location when 
not in use to prevent 

strips with a 
mallet or hammer 
can lead to strain 
injuries or muscle 
fatigue. 

breaks to rest and 
stretch muscles, 
especially during 
repetitive tasks. 

2. Use tools with 
ergonomic handles 
and grips to reduce 
strain on the hands 
and wrists. 
3. Avoid 
overexertion by 
using proper lifting 
techniques and not 
exceeding physical 

Eye Injuries Debris or splinters 
generated during 
cutting or 
pounding Ringal 
can cause eye 
injuries. 

limits. 
1. Wear safety 
goggles or glasses 
with side shields to 
protect eyes from 
flying debris. 

Repetitive 
Strain 

Activities like 
splitting Ringal 
into strips or 
weaving can lead 

2. Work in a well-lit 
area to improve 
visibility and reduce 
the risk of accidents. 
3. Inspect tools and 
workpieces for 
damage or defects 
before use to prevent 
accidents. 
1. Vary tasks and 
alternate between 
different activities to 
reduce repetitive 
motions. 
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to repetitive strain 
injuries. 

  2. Take frequent 
breaks and perform 
stretching exercises 
to alleviate muscle 
tension. 

  3. Use tools with 
padded handles or 
grips to reduce 
pressure on the hands 
and fingers. 

Noise 
Exposure 

damage. 

Pounding Ringal 
strips with 
hammers or earmuffs or earplugs 
mallets can when working with 
generate noise, noisy tools or 
leading to hearing equipment. 

1. Wear ear 
protection such as 

2. Limit exposure to 
loud noises by using 
quieter tools or 
working in a quieter 
environment. 
3. Maintain tools 
properly to minimize 
noise levels and 
vibrations. 

Risks observed in workshops were clear and recurring across sites. Knife work produced cuts and 
punctures; slips fell when blades were kept sharp, cut-resistant gloves were used, and tools were 
stored in sheaths on a wall board. Long bouts of mallet work tired shoulders and wrists, so short 
pauses, padded handles, and two-person lifts helped. Cutting and pounding released fine splinters; 
bright, even light and safety glasses with side shields reduced eye injuries. Rotating between 
splitting, binding, and weaving lowered repetitive strain. Hammering raised noise; earplugs and 
basic tool maintenance reduced exposure. These steps align with small-workplace guidance that 
favours fixes chosen with workers (International Labour Organisation, 2019; Kawakami, 2024). 

Seasonality and workspace conditions explain lead-time variation. Weaving follows farm calendars. 
Time is tight during planting and harvest. Winter and lean months allow more production. These 
rhythms support a fixed monthly batch-shipping day that sets expectations for buyers and improves 
planning. Most work occurs on the floor under natural light. Tool storage is informal. Keeping 
knives and split strips beside the work spot increases the chance of cuts. Treatment steps also affect 
air quality. One maker noted, “The chemicals in the smoke also help keep bugs away.” Attachment 
to place shapes market choices. As Gonu Lal said, “Even if it’s nicer outside, our village is what we 
like. It is my home.”

Short vignettes connect themes to individuals. In Gajoli, a senior maker wants steady income and 
points to weak marketing and poor access to services. “There is no marketing activity,” he said, and 
later reflected on medical access: “If a person falls ill, he will die on the way to the nearest city to 
find medical help.” In Bharangaon, Rajendri Devi, a widow, manages raw-material collection and 
speaks to women’s roles in sourcing and preparation. In the same area, Brij Lal links time, care, and 
value in a well-made kandi.

Pricing practices use a simple base and then adjust. Makers begin with material and time, then 
negotiate by buyer type. Traders offer bundled rates. Emporia grade by finish. Civic orders fix rates 
for standard sizes. One artisan credited local mentors, saying, “People in the village helped me learn 
this,” and added, “With the newer designs, we save a lot of Ringaal.” These accounts align with the 
scope of possible market supports noted earlier, including pooled catalogs and batch logistics for 
small firms and packaging and outreach through cluster schemes (Yadav et al., 2023; DCH, 2022). 
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Figure 4 outlines method phases. Table 2 reports participant demographics. Tables 3 and 4 list 
traditional and new products with uses. Table 6 details safety risks and controls. Policy and technical 
sources cited here shaped the observation focus and the selection of low-cost, locally repairable 
supports that appear in the Discussion (NBM, 2018, 2025; Van der Lugt & King, 2019; DCH, 2022; 
International Labour Organization, 2019; Yadav et al., 2023). 

5. Discussion 
The results show tight links among making, materials, markets, culture, and safety. A change in one 
domain shifts outcomes in the others. When feedstock is steady and tools allow basic control, 
makers reach repeatable quality. Repeatable quality builds buyer trust, steadies prices, and keeps 
orders moving. Steadier income helps families continue teaching the craft. Safer work lets 
experienced makers stay active and pass on tacit skill.

Design support should be near the floor and easy to repair. A compact toolkit of rim and base jigs, 
strip gauges, trimming guides, and one-page finish sheets helps hold angles, control strip width, and 
seat rims cleanly. Short, in-village design residencies can anchor two or three stock-keeping units 
per cycle while keeping local style and maker choice (Mittar & Rai, 2020). Sessions should begin 
with forms already in use and problems that artisans identify.

Market access improves when offers are clear and dispatch is predictable. A cluster catalogue with 
photo-rich entries, fixed size bands, and simple finish levels reduces bargaining and errors. Pooled 
monthly shipments lower transport costs and help meet timelines. Public schemes provide 
packaging help, stalls, and buyer-seller meets, but results hinge on local follow-up and steady 
updates (Development Commissioner [Handicrafts; DCH], 2022; Yadav, Tripathi, & Sood, 2023). 
Institutions can supply stable volume through rate contracts for standard pieces, which lowers 
transaction costs and supports planning.

Material access remains a limiting factor. Village nurseries, basic harvest calendars, and simple 
curing steps would shorten trips and reduce waste (Indian Council of Forestry Research and 
Education [ICFRE], 2020; Kumar, Rawat, Singh, & Khanduri, 2023; National Bamboo Mission 
[NBM], 2018, 2025). These measures fit low-impact practice. Jigs can be made from wood or sheet 
metal by village carpenters. Smoke-curing can continue with low-cost hoods that vent fumes while 
keeping the protective effect on baskets (Van der Lugt & King, 2019).

Work health and safety cut across all themes. Common harms were knife cuts and back and wrist 
pain from floor-level, repetitive tasks. A basic kit—blade sheaths, cut-resistant gloves, eye 
protection for splitting, padded grips, and benches at 70–90 cm—addresses many incidents at low 
cost. Participatory safety sessions gain better uptake than top-down checklists; short refreshers each 
quarter keep practices active (International Labour Organization, 2019; Kawakami, 2024). 

Gendered roles shape who is visible in training and sales. In our sites, men performed most weaving. 
Women joined forest trips, cleaned material, prepared strips, and handled parts of finishing and 
orders. Practical steps can widen participation without extra travel: women-only cohorts with on-
site childcare, items for short work windows, and local mentors who track live orders. Recording 
elders’ methods as short, group-owned videos supports teaching and protects style (Project FUEL 
& Uttarakhand Handloom and Handicraft Development Council, 2018).

Many choices that look like design or culture are responses to uneven cash flow. A cluster-run 
catalogue with a fixed monthly dispatch date replaces sporadic sales with planned batches and 
improves buyer follow-up. It also strengthens bargaining on transport and packing rates and allows 
small buffer stocks (Development Commissioner [Handicrafts], 2022; Yadav, Tripathi, & Sood, 
2023). Monitoring can stay light: track realized price by SKU, defects at dispatch, cycle time and 
rework, injury or pain notes, and quarterly counts of apprentices and active women. A short 
dashboard based on these items lets teams spot problems early and adjust without heavy paperwork. 

An initial twelve-month sequence is feasible without new buildings. In quarter one, the cluster 
forms, two SKUs are selected, defects and prices are mapped, jigs are prototyped, and a first safety 
session is held. In quarter two, the catalog is completed, a batch-ship day is set, two retail MOUs 
are signed, and nursery sites are prepared. In quarter three, changes in realized price and defect rates 
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are reviewed, jigs and finish sheets are refined, and a women’s cohort with childcare is onboarded. 
In quarter four, a third SKU is added, apprentice stipends are formalized, a second safety session is 
conducted, and lessons for scale-up are documented. The timetable fits school calendars and farm 
cycles. 

Several predictable risks need attention. Inflate orders? Use conservative lead times, a narrow initial 
SKU set, and quarterly checks. Toolkits gather dust when heavy or imposed; co-design lighter 
fixtures and assign two named stewards. Digital tasks drain energy; pay a small coordinator stipend, 
use simple templates, and fix update days. Safety rules slip without prompts; adopt maker-written 
rules, post visible reminders, and run quarterly refreshers. Women’s participation drops with time 
and travel costs; provide on-site childcare, focus on compact high-turn items, and work with buyers 
who accept batched dispatch from women’s cohorts.

Implications extend to design education and policy. Field studios should begin from current practice, 
measure results using the dashboard, and hand over editable files and fixtures to producer groups. 
Scheme guidelines should reward low-cost, verifiable gains—fewer defects, fewer injuries, higher 
realized prices—rather than count events or training days (DCH, 2022; NBM, 2018, 2025). Policy 
already allows village nurseries, value-chain links, and basic processing. The pressing task is last-
mile delivery with makers in the lead. 

6. Conclusion 
Ringaal weaving in Uttarakhand works as a connected system. Steady feedstock, simple tools, and 
predictable orders support repeatable quality and steadier income. Field evidence also shows a 
gendered split: men weave, while women collect, prepare, and finish. These facts explain why one-
off drives fade. They also show why small, local changes can shift several outcomes at once. 

This study contributes in two ways. Empirically, it offers a four-district comparison that links 
process observations to prices, seasonality, and injury reports. Methodologically, it shows how 
reflexive thematic analysis can turn varied field notes into a maker-led plan. That plan fits existing 
public schemes and prioritizes repairable tools, predictable dispatch, nearby nurseries, and
participatory safety routines.

Implementation depends on people rather than new buildings. A coordinator can keep the catalogue 
current and schedule shipments. Two tool stewards can maintain jigs and handle basic repairs. A 
nursery committee can manage planting windows and harvest rules. Safety sessions can be maker-
led, tried at small scale, and then widened if they work. Rate contracts for standard forms can 
stabilize demand and trim negotiation costs.

Future research should run staged pilots in working clusters. Estimate the price lift from jigs and 
finish sheets. Measure defect reduction within a single season. Track how maker-led safety routines 
are adopted and used over time. Test women-led cohorts when childcare and live orders are linked. 
Assess digital catalogues that a paid local coordinator maintains across seasons.

A modest, integrated strategy can lift incomes while protecting cultural identity. It aligns with policy 
goals and local capacity, building on existing programs and networks. Success relies on steady field 
work led by artisans, with strong partners supporting training, market links, quality control, and fair 
terms across the supply chain. 
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