
 
 

Renewable energy equipment manufacturing (solar module + wind components (blade, 

nacelle, tower, monitor and control system)) 

Odisha, also known as the aluminium capital of the country, is the largest producer of aluminium, 

steel, and stainless steel in the country. While concrete and steel comprise 90 per cent of offshore 

wind components, glass and aluminium account for 85 per cent of crystalline solar modules with 

aluminium capturing 99 per cent market share for frames (Garg and Jain, 2022). Thus, with a strong 

background in upstream industries, Odisha can generate immense economic value by supporting 

solar module and wind component manufacturing in the state. 

Opportunities for 2030 

Jobs overview 

●​ 93,500 full time equivalent (FTE) jobs can be created through RE equipment manufacturing 

in the state of Odisha with 92,690 FTE jobs created through 35,650 MW of module 

manufacturing and 724 FTE jobs created through 500 MW of wind manufacturing capacity by 

20301. 

Market opportunity 

●​ INR 44,000 crore (USD 5,300 mn) is the market opportunity in terms of revenue generated 

from the sale of modules and wind components in 20302. 

●​ Odisha is already looking to expand aluminium downstream industries in the Aluminium Park 

at Angul and Jharsuguda and steel downstream in the highly industrialised steel park in 

Kalinganagar. These regions can be districts of focus given features like infrastructure 

support, connectivity with airports, roadways, and railways, established logistics ecosystem, 

and assured 24/7 power in these regions (OdishaPlus 2020, Invest Odisha). The industrial 

park in Angul specifically has proximity to the port, an exclusive skill development centre, 

and a business centre as additional features whereas, with the development of the East 

Coast Economic Corridor (ECEC), Kalinganagar will have massive rail, road, and waterway 

connectivity alongside its natural advantage of proximity to major iron ore mines. 

 

Investment opportunity 

●​ INR 65,000 crore (USD 8,000 mn) is the investment required to set up 35,650 MW and 500 

MW of module and wind manufacturing facilities respectively by 2030.3 

 

3  Annexure  

2 This does not take into consideration the demand for solar modules and assumes 80 per cent capacity utilisation of the 
factory 
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Why should Odisha invest in RE equipment manufacturing? 

1.​ RE equipment manufacturing is a potential downstream industry that can add value to the 

already existing mineral hubs and industries like aluminium, steel, and stainless steel. As per 

Odisha’s target of 50 per cent value addition to its base metal products by 2030 (Industries 

Department Odisha 2023), uptake of this rising sector of manufacturing comes as a perfect 

opportunity. This will also aid in making Odisha amongst the top three industrialised states in 

India given the rising momentum and interest from the private sector as well as the central 

government. This interest can be seen in solar PV equipment manufacturing whereas various 

measures at the national level have been introduced. These include Basic Customs Duty 

(BCD) of 25 per cent on imported cells and 40 per cent on imported solar modules effective 

April 2022 (PIB 2021), MNRE releasing the first Approved List of Models and Manufacturers 

(ALMM) for solar modules in 2021 (MNRE 2021), recent notification on adherence towards 

ALMM and support of INR 18,500 crore through the Production Linked Incentive (PLI) 

scheme for integrated solar manufacturing in 2021 (released in two tranches in 2021 and 

2022) (MOP 2023). Further, module exports from China to India saw a 76 per cent 

year-on-year decline in 2023 (Hawkins, 2023), while India's solar cells and modules saw a 364 

per cent jump in FY23 (Koundal and Singh, 2023). These measures show rising momentum in 

the module industry and an opportunity to capture the market. 

2.​ Odisha can look to become a leader in the eastern deployment market and can become a 

significant supplier of downstream and midstream components to wind and solar sectors 

given its geographic advantages and massive potential in the eastern market since renewable 

energy in eastern states remains a fraction of its potential even after considering land 

constraints (Jaishankar D. 2023). Odisha is surrounded by water bodies and is among the top 

5 states in India in terms of waterbody count with a 450 km coastline (Government of 

Odisha) providing access to the majority of the Eastern market. With the new Odisha Port 

Policy 2022, there is a further push for the integrated development of non-major ports and 

inland waterways of Odisha which can help reduce transportation costs, attract investment, 

and support additional deployment momentum in Odisha. Odisha also recently received an 

investment proposal worth INR 4,950 crore for the deployment of 575 MW of wind energy 

(PTI, 2023b) signaling rising interest in deployments. 

3.​ In addition to capturing the domestic market, there is a wide opportunity to capture a sizable 

share of the international module and wind manufacturing market.  

a.​ The wind industry is expecting record installations worldwide in both onshore and 

offshore markets with 680 GW of new capacity expected between 2022 - 2027 

(Hutchinson et al. 2023). However, India currently only accounts for 7 per cent 

(~12GW) of global wind manufacturing capacity, with a major concentration in China 

of ~60 per cent (Lee et al. 2022). Worldwide, manufacturers are exploring newer 

markets to diversify the location of their manufacturing and secure future supply 

chains to reduce dependence on China. Further, with rising geopolitical concerns, 

the experience of Covid-19 supply chain disruptions and the increasing need for 

supply chain diversification, India can make use of the rising worldwide demand and 
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establish itself as the major exporter of wind components internationally (Jain et al. 

2023). 

b.​ India is expected to become the second-largest solar module manufacturer in the 

world by 2025 (Kala 2023). In FY23, India exported $1 billion worth of PV modules to 

the USA, which accounted for 97 per cent of the total module exports from India. 

Given this rising momentum in the export market, Odisha can cater to the demand 

via a set of export facilitation measures, improving export infrastructure and 

logistics, and making use of its existing port advantage. However, it is also important 

to note that this market is not certain.  

4.​ Given the labour-intensive nature of various components, RE equipment manufacturing can 

enable employment opportunities in the state and help arrest migration. Odisha can thus be 

the first such state with sustained focus on manufacturing and scaling of RE technologies, 

green equipment manufacturing in particular. 

a.​ In addition to direct employment creation in these downstream sectors, there is a 

large opportunity for indirect employment creation and the creation of employment 

in supporting industries like inverters, mounting structures, etc. As per our analysis, a 

highly automated, large-scale module manufacturing facility generates roughly 30 

indirect jobs per 100 MW4 in terms of drivers, facility guards, etc. Further, there is a 

large employment generation opportunity in supporting structures manufacturing 

like inverters, mounting structures, etc., and a whole ecosystem exists for supply and 

distribution. This can help arrest migration in the state in addition to offering 

additional investment in the state. 

Inspiration from a success story 

Adani Solar is looking to build India's first integrated solar 

manufacturing facility of 10 GW in Mundra, Gujarat, by 2027 

(Adani Solar) with an expectation of creating over 13,000 jobs 

(PTI, 2023c). This will include the entire solar manufacturing 

ecosystem from metallurgical grade silicon to PV modules, 

including ancillaries and supporting utilities, which will be 

geographically co-located. Backward integration across the 

value chain (modules, cells, ingots, wafers, polysilicon, and 

ancillaries - EVA, backsheet, glass, aluminium frames, junction 

box, and tracker) will help boost India's position as a hub in 

module manufacturing and help reduce costs associated with 

the import of upstream components like wafer, ingot, etc (PTI, 2023c). Odisha can look to create such 

a hub for manufacturing and utilise the interest in the state from Waaree5, which is looking to build a 

10 GW module manufacturing facility in the state (The New Indian Express, 2023). A similar setup in 

5 The key steps which can aid Odisha establish such a hub are elaborated in the final section of this note 

4 Stakeholder consultation 
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Odisha will help create an ecosystem of suppliers and growth of MSMEs, which will attract other 

manufacturers in the state. 

Who could support in scaling RE equipment manufacturing? 

1.​ Role of departments 

a.​ Ministry of New and Renewable Energy: 

i. The central ministry will play an essential role in ensuring the cost-effectiveness of 
solar modules and wind components, adopting indigenous products in India, and 
ensuring the quality of modules and wind components. Further, support in the form 
of incentives, technology upgradation may be given to wind component 
manufacturers to keep up domestic production in line with changing technologies 
(refer to technical/technological challenges section).  

ii. MNRE could also encourage research and development (R&D) via 
industry-academia collaboration, and look to provide a 25 per cent capital 
expenditure subsidy for setting up R&D laboratories. Further, MNRE must also 
mandate minimum research expenditure for integrated solar manufacturers in the 
long term to spur technology innovation and establish cost competitiveness (Garg 
and Jain 2022). 

b.​ Industries Department, Government of Odisha - To act as the nodal agency for the 
development of RE equipment manufacturing industries in Odisha and ensure the 
creation of an action plan/roadmap for attracting investment in the sector and 
enabling the setting up of industries. In addition to investment facilitation measures 
such as the introduction of GO SWIFT 2.0 single window system, unified payment 
mechanism, etc., the department is to look into coordination between different 
agents like Industrial Promotion and Investment Corporation of Odisha Ltd. (IPICOL), 
Industrial Development Corporation of Odisha (IDCO), and District Investment 
Promotion Agency (DIPA) to facilitate a coordinated approach to achieving a RE 
manufacturing hub in the state. In addition to ensuring synergies between different 
departments, it should also look into offering incentives and administrative support 
discussed in the challenges section such as financial incentives for waste 
minimisation, R&D incentives for industry, tax incentives, provide deemed approval 
of open-access renewable energy and remove net metering limits (Garg and Jain 
2022), etc. Further, for wind components, the department should offer financial 
incentives to tackle technology risks in terms of technology upgradation grants/tax 
incentives / R&D grants and incentivise industry-led R&D and mandate R&D 
spending (Garg and Jain, 2022).  

c.​ Industrial Promotion and Investment Corporation of Odisha Ltd. (IPICOL) and 
Department of Micro, Small & Medium Enterprise (MSME): IPICOL and MSME 
Department to help increase state visibility nationally and internationally (for export 
promotion) by participating in and organising events and international trade fairs, 
investor meets, workshops, etc. The scope of "Invest Odisha" is to be broadened 
with a sustained focus on attracting investment in RE component manufacturing. 
Further, IPICOL and MSME Department to work towards an investment promotion 
strategy and a roadmap for achieving certain manufacturing targets in the state with 
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regular investor follow-up activities, assisting in marketing collaterals and 
presentations, etc. 

d.​ Industrial Development Corporation of Odisha (IDCO) - As the nodal agency for 
providing industrial infrastructure and land for industrial development and 
infrastructure projects, it has an important role in mainstreaming the support 
parameters required for establishing low-cost manufacturing hubs in the state. This 
includes providing land acquisition services for industrial setup - identifying suitable 
land parcels with low leasing rates and high connectivity (Garg and Jain 2022), 
development of industrial complexes for supply chain integration of RE equipment 
manufacturing, etc.  

e.​ District Investment Promotion Agency (DIPA) - Already in operation in Angul and 
Jharsuguda, this cell at the district level can be developed in other districts to ensure 
investment facilitation, project monitoring, and aftercare services6. This would 
include active planning on developing the supply chain ecosystem discussed later in 
this note. To strengthen the supply chain ecosystem, it is important to attract 
investment in different sectors of RE equipment manufacturing supply chain, 
logistics management, advocacy for industrial infrastructure development, and other 
general roles of DIPA (Invest Odisha). 

f.​ Odisha Skill Development Authority - OSDA to play an important role to support 
labour requirements through skill training initiatives in material handling, software, 
mechanical and electrical skills, and STEM-related courses (required in wind 
component manufacturing). This will require close collaboration with industry, 
academia, and ITIs. It is important to address the skill-related challenges in the 
recommended manufacturing hubs to be able to operationalise supply chain 
integration and logistics ease. 

2.​ Role of the private sector  

a.​ Collaborate with academia for R&D and spur innovation via financing technology 

development initiatives.  

b.​ Invest in large-scale production and make complete use of the capacity for 

large-scale economies of production. Increasing capacity utilisation of facilities from 

50 per cent to 100 per cent is found to make India more cost-competitive with China 

with a reduction in price differential by 22 per cent (Jyoti 2021). 

c.​ Collaborate with academia and OSDA to actively improve training modules for 

large-scale preparedness of the workforce. 

d.​ MSMEs have a very important role to play when it comes to complete supply chain 

integration (Shardul et al., 2022). It will become important for the private sector to 

establish this network of supply to be able to improve logistics access and uptake. 

6 These include services mentioned under DIPA in the Industrial Policy Resolution 2022 which includes advocacy 
infrastructure development like roads, power, etc; investment promotion activities at a district level; after care services to 
investors like resolution of grievances and timely response to investor queries, etc 
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Overcoming challenges to scale RE equipment manufacturing 

1.​ Technical / Technology related challenges and associated mitigants 

a.​ Cost of technology is a major challenge to improve the uptake of Indian solar 

modules. Currently, Indian Mono PERC modules are ~103 per cent more expensive 

than their Chinese counterparts7. Further, Chinese module suppliers have an average 

profit income of 4.3 per cent while Indian manufacturers are at less than 3 per cent. 

(Jyoti 2021) These are due to factors like large-scale production in China, low import 

dependence, robust R&D, and complete supply chain integration. Increasing the 

capacity utilization of manufacturing facilities from 50 per cent to 100 per cent can 

lower the price differential to 22 per cent, making Indian modules more competitive 

(Jain et al., 2020).  

b.​ Bill of Materials (BOM) which accounts for 50-60 per cent of production costs (Garg 

and Jain, 2022) is ~154 per cent more for Indian modules as compared to Chinese 

modules8. Thus, it is important to reduce the bill of materials cost to help reduce 

Indian module costs. Apart from solar cells, key BOM elements for solar modules 

include solar glass sheets, encapsulant films, backsheet, aluminium frame, and 

junction box (Garg and Jain, 2022). Odisha, with its large aluminium production and 

mineral ore reserve, can help indigenise production of these materials (Aluminium 

has over 99 per cent of the market share for frames and even a backsheet is typically 

of aluminium as per CEEW, 2023). Moreover, with players like Waaree who have 

already announced a 10GW integrated solar equipment manufacturing facility in 

Odisha, the momentum of localization and large scale of production, if maintained 

and improved on, can significantly reduce overall module costs (The New Indian 

Express 2023).  

c.​ When it comes to Wind equipment manufacturing, India has already achieved 70-80 

per cent indigenisation (MNRE, 2020) with high participation from MSMEs in 

midstream and upstream manufacturing which includes components like generators, 

gearbox, bearings, etc. However, wind turbine components are highly specialised, 

and with newer turbine models (Developers are moving towards 3MW+ turbine 

models), there is a large challenge of constant technology upgradation and keeping 

up local manufacturing. Based on our consultations with industry, it was realised that 

it is majorly the MSME sector that faces these challenges given their majority 

presence in component manufacturing. The unavailability of components like large 

castings, generators, etc., can lead to significant supply chain challenges and add to 

the cost difference in turbine components compared to China. These components 

contribute to ~55 per cent of total turbine cost, with a cost differential of INR 0.9 - 1 

crore per MW between Indian and Chinese wind turbines (Jain et al., 2023) To be 

8 Cost of Chinese cells deducted from Indian and Chinese modules. The share of BOM taken from Jain et al., 2020 was 

applied to the two figures to get the difference in BOM of Indian and Chinese modules 

7 Indian mono perc module price taken from Infolink Consulting and Chinese mono perc module price taken from PVInsights  
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able to keep up with these technological improvements as well as push for 100 per 

cent indigenisation and building export capacity, the industry has been pushing for 

an extension of the Production Linked Incentive (PLI) scheme to wind energy 

component and sub-component manufacturers (PTI 2023a).  

Introducing a PLI scheme for investments in casting, gearbox, and nacelle assembly 

will help vertical integration in domestic manufacturing, which is currently heavily 

reliant on China with 50 per cent dependence on hub castings and more than 90 per 

cent for gearbox castings in China (Jain et al. 2023). Further, monetary support can 

also take other forms like tax incentives, subsidy support, or other forms of 

technology upgradation support (for instance the Technology Upgradation Fund 

Scheme introduced in the textile and jute industry in 1999) which Odisha can look 

into in order to build a robust ecosystem of wind component manufacturing and 

become a state leader in the country for both indigenous and international demand.  

d.​ Lastly, most of the technical challenges faced in RE equipment manufacturing are 

due to the country's lack of a robust research and development framework. 1-3 per 

cent of the gross revenue generated is utilised for R&D by Chinese players every year, 

whereas Indian players do not invest much in R&D (Jyoti 2021). There is a large gap 

in Indian R&D efforts, and to be able to scale effectively, domestic capacity and 

technological know-how need to be expanded.  

Odisha can specifically contribute to R&D efforts when it comes to RE equipment 

manufacturing upgradation via its Renewable Energy Research Institute as notified in 

the Odisha Renewable Energy Policy 2022. The Institute can tie up with national and 

international institutes, private players, and academic institutions for the holistic 

improvement of manufacturing technologies. In addition to the R&D initiatives 

mentioned in the RE policy, a capital subsidy on equipment/machinery for 

supporting new R&D centres limited to the first few units in the state can also be 

explored.  

2.​ Need for supply chain integration and establishment of RE equipment manufacturing hub 

in Odisha 

a.​ As has already been elaborated above briefly, a major challenge to solar module 

manufacturing is the high cost of modules which stems partially from the lack of 

adequate upstream and midstream capacity in the value chain. There is currently no 

polysilicon and wafer production in India and limited cell manufacturing due to 

which module production becomes more costly since the other components are 

imported. With the Tranche-II of PLI scheme for High Efficiency Solar PV Modules, 

there is rising momentum in India to capture the entire supply chain to be able to 

gain cost competitiveness in its domestic modules.  

However, this will require significant capital investment with an estimated total of 

USD 198 million per GW of polysilicon, ingot and wafer, cell, and module 
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manufacturing (Garg and Jain 2022). Measures like applying BCD (Basic Customs 

Duty) on polysilicon or wafer imports from 2026-27 can catapult indigenous capacity, 

while Odisha can specifically look to incentivise the setting up of integrated 

manufacturing facilities/upstream component manufacturing and become a leader 

in the country. To be able to do so, certain measures needed to set up a 

manufacturing hub and improve ease of doing business are elaborated below. 

b.​ Further, steel is a major component in tower and nacelle (concrete and steel 

comprise 90 per cent of the material requirement for onshore wind farms as per Lee 

et al. 2022). However, a specific grade of steel (highly specialised to the wind sector) 

is required, which is currently imported from China due to low production volumes 

in India. Given Odisha's pioneering steel production (the largest producer of steel 

and stainless steel) in India, it can look to incentivise production of the particular 

steel plates required and thus, take a step towards supply chain integration.  

c.​ A key component to becoming the leading state in manufacturing is ensuring the 

creation of a hub wherein different private players set up industries. There is an 

ecosystem of suppliers, a well-defined supply chain network with infrastructure and 

transportation ease, and other ease of doing business-related components. Such 

hubs or clusters enable the co-creation of an ecosystem of suppliers and 

manufacturers, ensuring that manufacturers across upstream, midstream, and 

downstream components are adequately placed in the hub to create and strengthen 

an integrated supply chain.  

Learnings from different cluster development schemes can be utilised for the 

creation of such a hub in Odisha, for instance the Karnataka Cluster Development 

Scheme as per their Industrial Policy 2020-25. This includes a host of common 

supportive actions and improved market access like the upgradation of association 

and infrastructure facilities, setting up an integrated platform for raw material 

suppliers, ensuring availability of skilled personnel via adequate skill development 

measures, etc. Such an environment will be conducive to industrial growth in the 

state and is relatively simpler for Odisha, given its large presence in RE-dependent 

industries, as elaborated before. 

d.​ When it comes to PV manufacturing, Gujarat dominates the market with 53 per cent 

of India's module manufacturing capacity (Mercom 2023) and 57 per cent of 

upcoming manufacturing capacity (Jyoti 2023) as of 2024. The reason for such 

dominance is due to low industrial electricity prices and easy access to ports for 

imports and exports, alongside the presence of large players like Adani and Waaree. 

Thus, Odisha can capitalise on its port advantage and ensure the creation of an 

industrial hub by attracting large players to enter the geography with its 100 per cent 

exemption from payment of electricity duty and reimbursement of power tariff 

provisions under the Industrial Policy 2022, among various other provisions already 

in place. It can also provide additional incentives by ensuring creation of a robust 
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logistic corridor, indexation of locally produced commodity prices in steel and 

aluminium to reduce commodity price shocks, etc. in order to promote module and 

wind manufacturing (Jain et al., 2023). 

3.​ Skill-related challenges and opportunities 

a.​ With higher capacity production, especially in module manufacturing, the 

requirement for highly skilled personnel increases. It was observed as per our 

analysis that in cases of high automation (~80 per cent) and large-scale production, 

75 per cent of the individuals in the facility were high or semi-skilled. This figure 

decreases as automation reduces, with more low-to-medium skilled workers needed 

in the production/assembly line. This shows that as the sector and technology 

mature, there will be a rising need for semi to highly-skilled workers with an 

understanding of material handling, equipment processing, electrical and mechanical 

skills, software operation skills, etc. Given that a majority of these skills are also 

applicable to other industries, it is recommended that there is a focused strategy to 

upskill the youth of Odisha which can be routed via tie-ups of the Odisha Skill 

Development Authority with academic institutions, ITIs, independent institutes, etc.  

b.​ In the case of wind component manufacturing, the requirement of science, 

technology, engineering, and mathematics (STEM) professionals is higher in the 

onshore wind sector as compared to solar PV (Lee et al. 2022). However, on the basis 

of our analysis, there seems to be no major pressing skill gap in the industry when it 

comes to the availability of a suitable workforce, either in the wind or module 

manufacturing sectors. Thus, there is a major challenge in ensuring that Odisha's 

local workforce is employed in manufacturing activities and there is no labour 

migration. It is recommended that the Odisha Skill Development Authority look to 

upskill local youth and that more ITIs be set up to ensure absorption into the 

upcoming jobs in the sector. 

4.​ Lack of a sustained deployment trajectory and need for demand security 

a.​ A major challenge to expanding manufacturing capacity, especially in the wind 

component sector, is the lack of a sustained trajectory for renewable energy 

deployment in the country (projects commissioned in CY 2022 met only 18-23 per 

cent of the annual required target9). This leads to the risk of idle manufacturing 

capacity and low return to investment, which prevents manufacturers from 

undertaking large-scale production and thus, hurts the manufacturing sector's 

competitiveness.  

Thus, it is recommended that GRIDCO Odisha notifies a trajectory for yearly solar 

and wind deployment and ensures adequate implementation to build a robust 

manufacturing ecosystem within the state, in addition to compliance with RPO. This 

9 1.85 GW of new wind capacity added in CY 2022 (JMK Research 2023) and India needs 8-10GW of annual wind 
installations to achieve 70 GW by 2030 (Jain et al., 2023) 
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is to be in line with a sustained trajectory that is maintained at the central level to 

ensure smooth production and demand in the country. This will also provide job 

security to those working in manufacturing plants and reduce the need for 

contractual labour, given the permanency of demand. 

Risk-proofing the scale-up of RE equipment manufacturing 

1.​ Technology risk  

a.​ Changing technology (both in terms of machinery and equipment) and ensuring 

adaptation to new technologies is a key risk to manufacturing10. Manufacturers are 

not willing to make large investments in a particular technology if it is anticipated 

that newer and more efficient technology will arise, which is why the benefits of 

large-scale production cannot be utilised. Further, upgrading technology requires a 

large amount of capital and is a risk to current investment.  

Mitigation: For wind components, since there is a constant change/upgradation in 

turbine models and ratings, it becomes important to offer financial incentives in 

terms of technology upgradation grants, tax incentives, and R&D grants, and 

incentivise industry-led R&D and mandate R&D spending.  

b.​ The solar PV landscape has seen significant shifts in technologies from multi-Si to 

mono-Si and PERC (Garg and Jain 2022). There is an anticipated shift from p-type 

mono-Si wafers to n-type mono-Si wafers (displayed module efficiency above 22 per 

cent and cell efficiency above 25 per cent (Xiao 2021)). TOPCon is also expected to 

capture a major share of the module manufacturing market, with a reduced share of 

Mono PERC technology. Thus, it becomes important for the industry to be prepared 

for these changes in technology.  

2.​ Import risk and need to consolidate supply chain - Given the dependence on China for 

major upstream and midstream components (polysilicon, wafer and ingot, cells (Raghavan 

2023) and a few important wind components (Chandrasekaran, 2020), there is a large risk to 

downstream industries in India in terms of supply chain dependencies and the monopoly of 

China. India relies heavily on imports of wind components from Turkey and China for 

materials like castings, etc. which account for ~80 per cent of the total supply, and only 20 

per cent of gearbox equipment are manufactured locally (Hazarika 2023). 

 

3.​ Trade risk—Given that India may target the export market for RE equipment, there is a 

constant geopolitical trade risk dependent on the country's international relations and the 

policy of self-reliance followed by importing countries.  

 

 

10 As per stakeholder consultations 
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Annexure  
 
Scoping of the RE manufacturing value chain 
 
The wind and solar value chain consists of several segments: 1) mining, raw materials extraction and 

processing, 2) component manufacturing, 3) deployment, and  4) end-of-life-cycle management. In 

this note, the manufacturing process of the solar and wind value chain is covered.  

For wind components, the scoping is limited to midstream components of blade, tower, nacelle and 

monitoring and control system whereas for solar, it is limited to the downstream components of 

modules (battery manufacturing is covered as part of the EV and battery manufacturing note). 

Jobs and market estimation 

Module manufacturing 

Jobs estimation: 

Total number of jobs that can be created through module manufacturing in Odisha by 2030 is 

calculated using employment factor per MW and potential market size. 

 

 𝑇𝑜𝑡𝑎𝑙 𝐹𝑇𝐸 𝑗𝑜𝑏𝑠 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑤𝑖𝑛𝑑 𝑑𝑒𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 = 𝐸𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 𝑓𝑎𝑐𝑡𝑜𝑟 𝑝𝑒𝑟 𝑀𝑊×𝑝𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙 𝑚𝑎𝑟𝑘𝑒𝑡 𝑠𝑖𝑧𝑒 𝑀𝑊( )
 

An employment factor of 2.6 per MW was applied as per Kuldeep et al., 2017.  

Market sizing (in units): 

Odisha has a current pipeline of upcoming projects of 12,500 MW11.To be more ambitious, a 

comparison with the leading state is looked into. Gujarat currently has the highest amount of module 

manufacturing capacity capturing 53 per cent of the industry (Mercom, 2022). It has an upcoming 

pipeline of projects of 35,650 MW capacity (CII and EY, 2023) tendered post tranche II of the PLI 

scheme for solar manufacturing (MNRE 2021). This market scenario looks to match Gujarat’s 

upcoming pipeline of module manufacturing by 2030.  

Wind manufacturing 

Jobs estimation: 

Total number of jobs that can be created through module manufacturing in Odisha by 2030 is 

calculated using employment factor per MW and potential market size. 

 

 𝑇𝑜𝑡𝑎𝑙 𝐹𝑇𝐸 𝑗𝑜𝑏𝑠 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑤𝑖𝑛𝑑 𝑑𝑒𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 = 𝐸𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 𝑓𝑎𝑐𝑡𝑜𝑟 𝑝𝑒𝑟 𝑀𝑊×𝑝𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙 𝑚𝑎𝑟𝑘𝑒𝑡 𝑠𝑖𝑧𝑒 𝑀𝑊( )
 

11 10,000 MW of integrated facility by Waaree (The New Indian Express 2023), 1,200 MW by Topaz Solar (Topaz Solar) and 
1,300 MW by Ampln Energy (Gupta, 2023) 
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The manpower calculation for wind components by IRENA 2017 was directly adopted to develop an 

FTE for wind components (nacelle, blade, tower, monitor, and control system). 

The person-days were converted into full-time equivalent (FTE) by assuming a 260-day working year 

for a wind manufacturing facility using the following formula: 

FTE per MW = (Person days required / Total number of working days in a year) / Total capacity (in 

MW)) 

Table 1 

Component Man-Days (as per 
IRENA) 

FTE FTE/MW (These figures are 
for a 50 MW farm) 

Nacella 9375 36 0.72 

Blade 4565 18 0.35 

Tower 4532 17 0.35 

    

Monitor and control 

system 495 2 0.04 

Total 18967 73 1.46 

Source: IRENA, 2017 

Market sizing (in units): 

 

Currently, the wind manufacturing industry in India is facing low demand due to muted growth of the 

wind deployment sector. In 2022, out of 11.5 GW of installed manufacturing capacity, only 2 GW was 

utilised (Sidharth 2023). Most of the manufacturing capacity was underutilised due to lower volume 

in the domestic market and relatively low exports of nacelles from India. However, with a target of 

1,041 MW of wind deployment for Odisha by 2030 (as per the target set in the wind deployment 

chapter), ~150 MW of annual wind deployment trajectory will help create domestic demand for wind 

components. Further, with increasing national efforts, RPO obligations, the wind industry witnessed 

a 56 per cent YoY increase in Q1 2024 and 109 per cent QoQ increase (Gupta 2024). Further, the 

rising opportunities for export to global markets will also help create the required demand for wind 

components.  

For 2030, the goal for Odisha should be to help create a supportive ecosystem for wind component 

manufacturing in the state. Thus, a target of 500 MW, which is the minimum factory size12 which can 

be set up to begin operations, is considered as the target for Odisha. It is important to note that it is 

the setting up of the required ecosystem that is to be given priority, with sustained deployments to 

ensure constancy of demand. 

12 As per Stakeholder consultations 

12 



 
Market opportunity (in value) estimation 

Note: The market opportunity here refers to the potential revenue accrued from the sale of total 
modules and wind components in 2030 only, once full capacity is realised. No proxy for the demand 
is taken given that the total opportunity is being looked into and it is assumed that the 
manufacturing plants are working at full capacity (taking into consideration a capacity utilization 
factor) and the entire manufactured component is sold. 
 
Module manufacturing - The price (USD / W) of 0.18 is taken as the price of Indian modules as per 
Infolink Consulting. The capacity utilisation factor of 80 per cent was applied as per Rustagi, 2023 and 
then this was multiplied by the capacity by 2030 to get the market opportunity. 

Wind manufacturing - Due to the unavailability of market price estimates for wind components, the 
methodology to calculate market opportunity is elaborated as follows: 
 

●​ Wind turbines constitute 64 per cent of the cost breakup of an onshore wind farm as per 
IRENA 2017 (Similar estimates are taken as the industry standard). 

●​ Thus, the capital cost per MW of an onshore wind farm is taken from the CEA, 2022 released 
by CEA, and the percentages mentioned above are applied, along with a capacity utilisation 
factor of 80 per cent in line with module manufacturing to get the cost/MW of wind 
manufacturing. This is then multiplied by the total capacity in 2030 to get the market 
opportunity.  

 
Investment opportunity estimation 

Module manufacturing - To calculate the investment opportunity, the investment required for the 
three upcoming module manufacturing facilities in Odisha was used. After calculating the investment 
required per MW for each project, an average investment required was derived Using this average 
and the estimated capacity target for Odisha by 2030, a total investment opportunity was calculated. 
 
Note that the three capacities are fairly representative given a large plant by Waaree (10 GW), small 
plants by Topaz (the investment in the first phase of 500 MW installation was taken) and Ampln (1.3 
GW).  
Upcoming module manufacturing facilities in Odisha as per industry reports: 
 
Table 2 

Sl No. Name of Player Capacity (MW) Investment required (INR Cr) INR Cr per MW 

1. Waaree 10,000 25,000 2.50 

2. Topaz Solar 1,200 
238 (for the first phase of 500 
MW only) 

2.38 

3. Ampln Solar 1,300 3,100 0.48 

Source: The New Indian Express, 2023, Topaz Solar and Gupta, 2023 
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Wind manufacturing - The manufacturing facility investment cost required for a 600 MW blade 

manufacturing plant by Vestas (Sharma 2027) was taken to calculate the investment per MW. A 

major limitation faced was the lack of available and recent information on setting up wind 

manufacturing facilities in India, due to which the only available estimate was scaled up. Thus, the 

cost for setting up a blade manufacturing factory was taken to be the cost for setting up nacelle and 

tower manufacturing facilities, due to which the calculation was tripled. A limitation is that the 

benefits of cost integration with integrated facilities is not captured here. Further, a key assumption 

is that the cost of a blade manufacturing facility will be similar to nacelle assembly and tower 

manufacturing facilities. 
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