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Solar energy Charkha as an 

alternative 

“A scientific study of the spinning-wheel will lead on to 
Sociology. The spinning-wheel will not become a power 
for the liberation of India in our hands unless we have 
made a deep study of the various sciences related to it. 
It will then not only make India free, but point the way 
to the whole world”-Mahatma Gandhi 

• Gandhi Ji was never against the introduction of new 
technology 

• Objective was, technology should not replace 
humans 
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Vision 

To generate employment for 5 crore 

women/men in the country. 



Objective 

• To employ 1 lac women/men in each 
parliamentary constituency.  

• Taking as our motive, “Jan Dhan Se Jan 
Suraksha” objective is to connect Rural 
women/men with Social Security Schemes 
like Atal Pension Yojna, PM Suraksha Bima 
Yojna and PM Jivan Beema Yojna. 

• To increase substantially the share of Khadi in 
Indian Textile industry. (Presently approx 2%) 

 

 



Historical Trends in Production of 

Khadi 
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Production 

(Rs in 

crores) 

461.54 468.30 491.52 543.39 585.25 628.98 673.01 716.98 761.93 811.08 

Cumulative 

Employment 

Generated 

(in lakh 

persons) 

8.64 8.68 8.84 9.16 9.50 9.81 10.15 10.45 10.71 10.98 



Trend Analysis 
• In real sense, production is gradually declining  
• There is no substantial increase in number of people 

associated with its production 
The main reasons are as follows: 
• Less wages (esp. as compared to MGNREGA)  
• Exodus of artisans 
• No profit motive of Charkha Sangh, hence Khadi can not be 

the platform for employment 
• Khadi being in the negative list of PMEGP till recently 
• Khadi production not incentivized on competitive basis.  

Note -Recently, Khadi has been removed from the 
negative list of PMEGP Scheme by the new 
Government 
 



Khadi as a Change Agent 

• A step towards Zero effect and Zero defect 

• Nearly Zero Carbon Foot Print 

• Minimum Water consumption (For 1 meter Khadi fabric, 3 
liter water is required and for 1 meter Mill fabric 55 liter water is 
required)  

• Khadi production strengthens the local level economy 

• Reduces gender economic inequality, as majority of 
artisans would be women 

• Reduces the Drudgery 
• Improves the quality of Yarn/Fabric 

• Decentralization of Textile production 
• Sustainable mode of Employment generation 

throughout India 
 



Why Khadi production needs to be scaled up 

On 3rd Oct 2014, PM Modi in his program “Mann Ki Baat” made an appeal to the nation to adopt 
Khadi which resulted in 60% - 125% increase in  khadi sales. 

1) From $TRSNLDQ½R perspective 

There is a latent demand for Khadi due to its inherent quality of being environment friendly. 

In spite of demand for Khadi, people tend to avoid this due to high prices. 

Competitive price in the market will pull customers to buy Khadi. 

Fashion designers not motivated to get into khadi fabric. 

2) From population growth perspective 

10 year population growth at 18%, ie 1.8% pa 

2 cr people added to population every year. 

Assuming demand of 26mtr per person, there is a future demand for 52cr mtr per year which can be 
tapped by Khadi sector.  

3) From employment perspective 

A mill with 25000 spindle capacity, (with approx. Rs.100 cr investment) employs 150-200 people, 
hence input cost per capita employment is Rs.66lacs. 

Whereas  it requires Rs.60-70 thousand to employ One person by the means of Solar Charkha. 

4) Increase in production 

Increasing demand of eco friendly clothes at national and international level. 

This increase in demand should be catered by taking the First movers advantage. 

 



Positioning of Solar Khadi 

. 
Khadi Vastra 

Cotton Khadi 
Wool Khadi 

(J&K,HP,NE) 
Silk Khadi 

(NE,WB,Bihar,UP) 

Khadi Poly Khadi 
Green Khadi/Lok 

Vastra 



Project 1:Field trials on Solar 

Charkha 

• Paho, Raibarelly 

• Bassi, Rajesthan 

• Limbdi, Gujrat 

• Murshidabad, WB 

• Dimapur,Nagaland 

• Karaikudi,TN 

• Etah, UP 

Field trials in 
Six KVIC Zones 

Outcome of field trial  

• Wages of the spinners 
almost doubled  

• Spinner can monitor more 
numbers of Charkha 

• 12 Spindle increases the 
cost marginally, but 
increases earnings 
substantially.  
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Ministries and Solar Charkha 

MNRE  in 
2010,released 
the Subsidy of 

30% to KVIC for 
the pilot project 

under JNNSM 

IMG meeting 
called, with 
presence of 

Secetery MNRE 

MNRE agreed 
for 50% subsidy 

MNRE 
suggested to 

implement 2lacs 
charkha every 

year 

Decided to call 
yarn produced 
by Charkha as 
Green cloth 
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FIELD TRIAL IN KHANWA 

• The Hon’ble Minister, Shri Giriraj Singh has taken 
up the project on Pilot basis at Khanwa, Nawada, 
Bihar under the Aadarsh Gram Yojna.  

• Artisans were trained under the aegis of Khadi 
institution located at Gaya.  

• Each artisan with 8 spindle solar charkha is 
getting INR 4000 approx per month. 

• Yarn produced is being consumed locally by the 
Khadi institution for fabric production.  



Key factors for successful implementation 

1) Availability of the Raw material: 6 CSP cannot fulfill the demand of 
roving, hence establishment of more CSPs on the lines of PPP Mode 
would be required 

2) Production of Solar Charkha: Production needs to be scaled up from 
present 20-25k per annum. So far 6-7 new models of solar charkha 
ranging from 12 to 32 spindles have been developed & experimented 
with successfully  

3) Khadi Institutions: 600 Khadi Institutions with turnover of more than 
10 lacs would be linked up with artisans for a sustainable model.  

 

 

 

 

4) Identification of Sustainable market: Ready yarn can be taken for 
finished product, or can be sold to handloom  sector.  

No. of Khadi 

institutions 

Category-wise number of institutions 

A+ A B C D 

KVIBs 853 31 177 224 340 81 

KVIC 1544 107 288 322 567 260 

Total 2397 138 465 546 907 341 



Comparison of Spinning Mill and Solar 

Charkha 
Sl. No. Spinning Mill Solar Charkha 

1. 25000 Spindles      -   1 in no. 

Capacity 

1562 Solar Charkha in no. 

assuming 16 spindles/Charkha 

2. Manpower             -   150 

requirement (1 shift) 

1562 men (i.e. 10 times) 

3. Power Consumption/day  - 50-70 

thousand units KWH/day 

 Solar renewable energy,  

No Carbon footprint. 

4. Project Cost APPROX 100 crores 13-14 Cr 

5. Centralized production & fixed 

variety of Yarns production. 

Decentralized production units & 

multiple varieties of Yarn 

production 

6. In the 1st Phase, 16 spindle solar charkha based project will be  taken 

up and in 2nd phase it will  be increased up to 32 spindle to make it 

more viable. 



$NLO@QHRNM NE "QSHR@MR½ *MBNLD @MC 

Cost Benefit 

Existing – NMC 
Model 

(8 Spindles) 

Solar Chrkha 
Model 

(2*16=32 
Spindles) 

Remarks 

Daily Production (40 Count) 15 Hank 
(400 gms) 

320 Hank 
(8 Kgs.) 

• Production up by more than 
20 times. 

• Least Drudgery involved  
• Wage component per/kg 

yarn down by 80% 
• More than Four times Income 

appreciation to Artisans. 
• With drastic reduction in 

wages cost, Yarn cost is quite 
competitive.  
 

Daily Wages,per hank, Rate (Rs.) 
 

Rs. 5/- Rs. .1/- 

Daily Wages Gross 
 

Rs. 75/- Rs. 320/- 

Monthly Income (25 Working days) 
 

Rs. 1825/- Rs. 8000/- 



Economics for Producing Cotton Yarn 
1. Count of Yarn to be produced               : 40Nm 

2. Cost of Cotton MECH/LRA                                  : 90/- per Kg 

3. Conversion Charges (upto Roving)                     : 45/- per Kg 

4. Cost of Roving (above 2+3)                                  : 135/- per Kg 

5. Costing of Yarn                                   : Costing of 40Nm Cotton Yarn per Kg.  

under existing NMC Model and Solar 
Charkha Model. 

 
Sr. 

No. 

Details Existing senerio ¦ NMC  Solar Charkha 

1. Consumption of roving for production of 1kg 40Nm Yarn 1000gm+20gm (Process 

waste)=1.020Kg 

1000gm+20gm (Process 

waste)=1.020Kg 

2. Cost of 1.020Kg roving 137.7 137.7 

3. Spinning wages @1/per hank of 40 Nm 1Kg yarn (40 

hanks)in case of NMC model. @Rs.1/- in case of solar 

charkha 

(Rs. 5 per hank in NMC) 

Rs. 1 per hank in Solar Charkha) 

200.0 40.0 

4. Artisan welfare fund @ 12% 24.0 0 

5. Artisan benefit fund @10% 20.0 0 

6. Provision for interest @5 paisa per hank 2.5 2.5 

7. Depreciation/servicing of Charkha @ 12paisa per hank 6.0 6.0 

8. Cost of 1 Kg yarn  

(2+3+4+5+6+7) 

390.2 186.2 



Composite model proposed 

Composite model 

• Composite model of Solar Charkha + 
Solar Loom 

• Composite model of Solar Charkha + 
Solar Loom+ Solar Sewing machine 

• Composite model of Solar loom+ 
Solar Sewing machine 

• Composite model of Solar Charkha+ 
Handlooms 
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Business Model-1 

Raw material 
Procurement 

Spinning Bobbing Weaving Dyeing Printing Garmenting 

From CSP/Mini 
CSP's 

In house 
activity, a 

woman to be 
employed per 

charkha. 
Not part of this business model. Yarn to be sold at market price 

preferably to handloom sector.  



Business Model-2 

Raw material 
Procurement 

Spinning Bobbing Weaving Dyeing Printing Garmenting 

From CSP/Mini 
CSP's 

In house activity, which generates 
Income and employments to weavers. 

One woman to be employed per 
charkha and two person to be 

employed on loom. 

Not part of this business model. Fabric 
to be sold at market prices as per the 

requirements of the customer. 
 



Business Model-3 

Raw material 
Procurement 

Spinning Bobbing Weaving Dyeing Printing Garmenting 

Procurement 
through local 
CSP plants 

All process as In house activity. Spinning/Bobbing to employ one woman. 16 
Spindle charkha to be used. Weaving done on Solar loom by local rural 

women. Dying, printing and garmenting to be done at the local/district level 
in association with professionals like fashion designers/tailors. 

Dying/printing/garmenting can give employment to 7-8 people.  

HENCE, ONE PROJECT WILL EMPLOY 8-10 PEOPLE DIRECTLY 

OR INDIRECTLY. 



Summary of input and technology 

requirements for Business Model-2 
Particulars 

No of 
units Recommended inputs Rationale 

Land size (Sq. Ft) 1 2500-3000 Sq ft 
It would be suggested to place the suggested 
machinery and equipment in this area. 

Equipment and Machinery       

1) Solar Charkha 1 
Each charkha can be of 16 spindle 
capacity 

To produce more number of hanks per person per 
day. This could help spinners to earn better as 
wages are based on number of hanks produced 
per day. 

2) Solar Bobbibg 1 A single person can perform both 
the activities depending upon the 
warp required for the looms 

Bobbing is continuous activity, where as warping 
can be outsourced. Therefore single person can be 
assigned for both the activities. 3) Warping outsource 

4) Solar Loom 1 
One person can handle two looms 
at a time 

As only monitory and no mechanical activity is 
required so a single person can handle two looms. 
Similar practices are being followed in power 
looms also. It could enhance the per day 
productivity. 

Reparing tool kit 1 
A common tool kit must be 
maintained in the unit. 

The technician or supervisor can use the tool kit in 
case of any repairs. It would save the workers time 
in producing the yarn or cloth. 

Furnutures and fixtures 2 

adequate number of chairs, Fans, 
lighting, drinking water and lavatory 
facilities 

Conducive work environment plays crucial role in 
reducing drudgery and increasing productivity. 
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Manpower requirement and 

planning for Business model 2 

Activities 
Required 
Gender Roles and responsibilities 

No. of 
Workers Skill Need  Rationale 

Spinning Male/Female 

The spinner has to handle their own 
solar charkha. They should clean the 
surrounding place where they sit and 
work regularly. ` 2 

The spinner must 
have a good 
monitory control 
during spinning 

Operating solar Charkha 
dosen't require any manual 
activity except during thread 
breakage. Therefore 
monitory cobtrol must be 
strong. 

Bobbing 

male   

The person should prepare bobs 
using solar machinerequire for 
warps. Since the warping has to be 
outsourced therefore the person has 
to go out and get the warping done 
as per the need. 2-3 

The person should 
be multitasking 

and proactive as he 
has to do both the 

tasks 
simultaneously. 

The person has to facilitate 
the weavers with ready 
warps therefore he should be 
proactive. The person has to 
be a male only as he has to go 
out for the warping to be 
done. Warping 

Weaving Male/Female 
The person should be skilled in terms 
of manufacturing the fabric. 2-3 

The weaver should 
also have a strong 
technical as well as 
marketing 
knowledge. 

The weaver should be able to 
handle the technical and 
marketing activities in the 
absence of the supervisor. 
Therefore he/she must be 
trained. 
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Financial Model 
Solar Charkha 

Cost of 1 Solar Charkha of 16 Spindle Rs. 50,000 

Sl. No.   Daily Monthly 

(assuming 25 working days) 

1 Wages income @ 1/- per Hank 

Assuming 320 Hank/8Kg production 

Rs. 320.00 Rs. 8000.00 

2 EMI (for 5 years) 

@ 4% P.A. (ISEC) 

  (-) Rs. 1000.00 

3 Atal Pension Yojana  

(5000/- pension) 

(20 years of artisan)  

  (-) Rs. 248.00 

4 PM Suraksha Bima Yojana 

(2 yk[k nq/kZVuk ij) 

  (-) Rs. 12.00 

5 PM Jiwan Bima Yojana 

(2 yk[k dk thou chek) 

  (-) Rs. 28.00 

  Net Income   Rs. 6712.00 

PMEGP (25-35% Subsidy) - 

MNRE (Rs. 75/watt)   

Bank Loan  



Financial and Marketing Model 

• In this financial model, there 
would be Tri partite 
agreement among artisans, 
Khadi institutions and the 
bank. Artisans would be 
linked up with Bank through 
his/her Jan Dhan account to 
facilitate all credit/ debit with 
regard to loan, social security 
schemes, wages and 
enterprise related activities. 

• Search for new market as per 
the count of the yarn. 

• Target Big Institutions-
Railways, Army, Police, 
Hospitals, Schools, private 
apparel manufacturers etc 

• Revamping of 7000 KVIC retail 
stores. 

• Tie ups with readymade 
manufacturers and encourage 
them to display Khadi made 
products. 

• Building on International 
demand and target 2.5Crore 
NRI’s across the world. 
 



Thank you 


