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1.3 Key enablers of PV development 

Table 6: Information on key enablers. 

 
Description 
(optional) 

Annual Volume 
(optional) 

Total Volume 
(optional) 

Source 
(optional) 

Decentralized 
storage systems 
In [MW, MWh or #] 

  114.5MW CPIA,2019,5 

Residential Heat 
Pumps [#] 

    

Electric cars [#]     

Electric buses and 
trucks [#] 

    

Other (up to you)     
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2 COMPETITIVENESS OF PV ELECTRICITY 

2.1 Module prices 

Table 7: Typical module prices for a number of years (Units: RMB Yuan). 

Year 
Lowest price of a standard 
module crystalline silicon 

Highest price of a standard 
module crystalline silicon 

Typical price of a standard 
module crystalline silicon 

2010 N/A - 13.0 

2011 N/A - 9.0 

2012 N/A - 4.5 

2013 N/A - 4 

2014 N/A - 3.8 

2015 N/A - 3.5 

2016 N/A - 3.1 

2017 N/A - 2.5 

2018 N/A - 2.1          
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2.2 System prices 

Table 8: Turnkey PV system prices of different typical PV systems. 

Category/Size Typical applications and brief details 
Current 
prices [/W] 

Off-grid 
1-5kW 

A stand-alone PV system is a system that is installed to generate 
electricity to a device or a household that is not connected to 
the public grid.  

N/A 

Residential BAPV 
5-10 kW  

Grid-connected, roof-mounted, distributed PV systems installed 
to produce electricity to grid-connected households. Typically 
roof-mounted systems on villas and single-family homes. 

5.5-6.0 

Residential BIPV 
5-10 kW  

Grid-connected, building integrated, distributed PV systems 
installed to produce electricity to grid-connected households. 
Typically, on villas and single-family homes. 

N/A 

Small commercial BAPV 
10-100 kW 

Grid-connected, roof-mounted, distributed PV systems installed 
to produce electricity to grid-connected commercial buildings, 
such as public buildings, multi-family houses, agriculture barns, 
grocery stores etc.  

5.5-6.0 

Small commercial BIPV 
10-100 kW 

Grid-connected, building integrated, distributed PV systems 
installed to produce electricity to grid-connected commercial 
buildings, such as public buildings, multi-family houses, 
agriculture barns, grocery stores etc.  

N/A 

Large commercial BAPV 
100-250 kW 

Grid-connected, roof-mounted, distributed PV systems installed 
to produce electricity to grid-connected large commercial 
buildings, such as public buildings, multi-family houses, 
agriculture barns, grocery stores etc. 

5.5-6.0 

Large commercial BIPV 
100-250 kW 

Grid-connected, building integrated, distributed PV systems 
installed to produce electricity to grid-connected commercial 
buildings, such as public buildings, multi-family houses, 
agriculture barns, grocery stores etc.  

N/A 

Industrial BAPV  
>250 kW 

Grid-connected, roof-mounted, distributed PV systems installed 
to produce electricity to grid-connected industrial buildings, 
warehouses, etc. 

5.5-6.0 

Small centralized PV  
1-20 MW 

Grid-connected, ground-mounted, centralized PV systems that 
work as central power station. The electricity generated in this 
type of facility is not tied to a specific customer and the 
purpose is to produce electricity for sale.  

5.0-5.5 

Large centralized PV 
>20 MW 

Grid-connected, ground-mounted, centralized PV systems that 
work as central power station. The electricity generated in this 
type of facility is not tied to a specific customer and the 
purpose is to produce electricity for sale.  

5.0-5.5 
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Table 9: National trends in system prices for different applications 

Year 

Residential BAPV 
 

Grid-connected, roof-
mounted, distributed 
PV system 5-10 kW  

[currency/W] 
(mandatory) 

Small commercial 
BAPV 

 
Grid-connected, roof-
mounted, distributed 

PV systems 10-
100 kW 

[currency/W] 
(mandatory 

Large commercial 
BAPV 

 
Grid-connected, roof-
mounted, distributed 

PV systems 100-
250 kW 

[currency/W] 
(mandatory 

Small centralized PV  
 

Grid-connected, 
ground-mounted, 

centralized PV 
systems 

10-20 MW 
[currency/W] 
(mandatory) 

2009 - - 30 

2010 - - 20 

2011 - 18 15 

2012 - 14 12 

2013 - 12 10 

2014 13 8 8 

2015 6-7 6-7 7-8 

2016 6.0-6.5 6.0-6.5 5.5-6.0 

2017 5.5-6.0 5.5-6.0 5.0-5.5 

2018 5.5-6.0 5.5-6.0 5.0-5.5 

Categories are the same as previous years but he names has been slightly changed. 

2.3 Cost breakdown of PV installations 

Table 10: Cost breakdown for a grid-connected roof-mounted, distributed residential PV 
system of 5-10 kW. 

Cost category Average [currency/W] Low [currency/W] High [currency/W] 

Hardware 

Module 2.60   

Inverter 0.52   

Mounting material 0.20   

Other electronics 
(cables, etc.) 

0.10 
  

Subtotal Hardware 3.42  

Soft costs 

Planning /   

Installation work 0.70   

Shipping and travel 
expenses to customer 

0.05   

Permits and 
commissioning (i.e. 
cost for electrician, 
etc.) 

 0.30   

Project margin 1.00   

Subtotal Soft costs  1.05 

 
Total (excluding VAT)  3.903 

Average VAT  0.567 

Total (including VAT)  4.470 
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2.6 Additional Country information 

Table 14: Country information. 

Retail electricity prices for a household 
[currency/W] 

0.54804 RMB Yuan/kWh 

Retail electricity prices for a commercial 
company [currency/W] 

0.82514 RMB Yuan/kWh 

Retail electricity prices for an industrial 
company [currency/W]  

0.64397 RMB Yuan/kWh 

Population at the end of 2018  1395380 000 

Country size [km2] 9,634,057 

Average PV yield in [kWh/kW] Zone 1: > 1500 
Zone 2: 1200-1500 

Zone 3:  < 1200 

Name and market share of major electric 
utilities 

 
Electricity 

production 
[%] 

Share of 
grid 

Subscribers 
[%] 

Number of 
retail 

customers 
[%] 

 N/A N/A N/A 

 N/A N/A N/A 
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4.2.2 PV module 

In 2018, the total production capacity of PV module was about 130GW, and the output was 
83.4GW, a year-on-year growth of 12.3%, accounting for about 64.5% of global production, mostly 
crystalline silicon PV module in terms of product type. 

The value of PV module export amounted to approximately US$12.99 billion in 2018, up 24.4% 
year-on-year, accounting for 80.6% of total PV product exports, up 8.7 percentage points year-on-
year; export volume was approximately 41.6GW, an increase rate of 32.1%. 

Table 18: PV cell and module production and production capacity information for 2018. 

Cell/Module 
manufacturer (or 
total national 
production) 

Technology 
(sc-Si, mc-Si, 
a-Si, CdTe) 

Total Production (MW) 
Maximum production capacity 

(MW/yr) 

Cell Module Cell Module 

Wafer-based PV manufactures 

JA Solar Holdings 
Co., Ltd. 

 6000 7324 6100 8160 

JinkoSolar Holding 
Co., Ltd. 

 3300 6755 3700 9000 

Lerri Solar  3500 6500 4500 6500 

Trina Solar Co., Ltd.  4520 6058 5590 7600 

Canadian Solar  4000 5700 5000 6430 

GCL System 
Integration 

  4100  4800 

Risen Energy 
Co.,Ltd. 

 4000 3115 3300 6300 

Hanwha Solar   2248  2500 

Suntech solar 
power electric 
power Co., Ltd. 

  1986  2200 

Jinergy Group  2000 1865 2000 2000 

Chint Group   1694  2000 

Yingli green energy 
holding Co., Ltd. 

 2120 1682 3740 4300 

Talesun Solar Co., 
Ltd. 

  1473  3000 

Jinzhou Yangguang 
Energy Co., Ltd. 

  1362  2200 

Eging PV   1341  2000 

Jiangsu Seraphim   1259  1500 

Znshine Solar   1168  1500 

Econess Energy   706  868 

Tangshan Haitai 
New Energy 
Technology Co., 
Ltd. 

  680  1300 

AKCOME    659  1400 

Aiko solar  4180  5400  
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Cell/Module 
manufacturer (or 
total national 
production) 

Technology 
(sc-Si, mc-Si, 
a-Si, CdTe) 

Total Production (MW) 
Maximum production capacity 

(MW/yr) 

Cell Module Cell Module 

Jiangsu Shunfeng 
Photovoltaic 
Technology Co., 
Ltd. 

 3700  4100  

UNIEX New Energy  3200  4500  

TALESUN   2270  3000  

Henan Pingmei 
North Control 
Clean Energy Co., 
Ltd 

 2000  2000  

DMEGG  1760  2000  

Total   
52250 57675 67630 76858 

Thin film manufacturers 

Hanergy Group CIGS    850 

Triumph Group CIGS    300 

SHENHUA CIGS    50 

SUNHARMONICS CIGS    50 

Advanced Solar 
Power (Hangzhou) 
Co., Ltd. 

CdTe    40 

CNBM (chengdu) 
Optoelectronic 
Materials Co., Ltd 

CdTe    100 

Total      1390 

Cells for concentration 

      

TOTALS   
52250 57675 67630 78248 
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5 PV IN THE ECONOMY 

This chapter aims to provide information on the benefits of PV for the economy. 

5.1 Labour places 

Table 19: Estimated PV-related full-time labour places in 2018 

Market category Number of full-time labour places 

Research and development (not including companies) 
N/A 

Manufacturing of products throughout the PV value chain 
from feedstock to systems, including company R&D 

N/A Distributors of PV products 

System and installation companies 

Electricity utility businesses and government 
N/A 

Other 
N/A 

Research and development (not including companies) N/A 

Manufacturing of products throughout the PV value chain 
from feedstock to systems, including company R&D 

N/A 

Total N/A 

5.2 Business value 

Table 20: Rough estimation of the value of the PV business in 2018 (VAT is excluded). 

Sub-market Capacity installed 
in 2018 [MW] 

Average price 
[currency/W] 

Value Sub-market 

Off-grid 
0  0  

Grid-connected 
distributed 

20960 5.7 119 472 000 000  

Grid-connected 
centralized 

23330 5.5 128 315 000 000  

Value of PV business in 2018 247 787 000 000 

 
  



 
 
 

 24 of 29  

6 INTEREST FROM ELECTRICITY STAKEHOLDERS 

6.1 Structure of the electricity system 

n/a 

6.2 Interest from electricity utility businesses 

China's continues to deepen its power system reform. In electricity market trading in 2018, 
the market-oriented power trading accounted for more than 30% of the total national volume, 
and eight power spot trading markets were established. In the first half of 2019, eight spot trading 
markets will start trial operation.  

In March 2019, the National Energy Administration issued the "Pilot Work on Further 
Promoting the Construction of Power Spot Market (Draft for Comment), which reflected the policy 
orientation. The Exposure Draft proposed to establish a spot trading mechanism to promote clean 
energy consumption. In the initial stage of the spot market operation, clean energy can be used 
to participate in the spot market transactions by means of put forward volume without quotation, 
priority is given to clean energy as a price recipient to clearing out and achieve priority 
consumption. 

6.3 Interest from municipalities and local governments 

According to the 2019 Photovoltaic Power Management Policy Exposure Draft, the 
competitive project deployment mode will be fully implemented except household PV and PV 
poverty alleviation. The competition configuration will be organized by local energy authorities. 
For projects without owners and projects nobody have yet carried out preliminary work, the 
localities can use various forms such as bidding and competitive optimization selection to 
determine a project owner. Specific rules and organization implementation would be completed 
by local authorities. For projects with clear ownership or have carried out preliminary work, the 
local government will provide confirmation, and project owners need to report corresponding 
information and electricity price. Finally, all projects at the national level are determined according 
to the revised electricity price ranking to determine the finalists. The national sorting method will 
likely experience a fierce bidding, overcoming the shortcomings of previous locally organized 
competitive selection with limited reduction of electricity price. Special projects or demonstration 
projects implemented by the state will also be arranged by local authorities by means of 
competitive deployment, but not included in the unified national ranking system.   
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6 CdTe 14.5 

7 CIGS (glass assembly) 18.7 

8 CIGS (flexible) 17.8 

9 Perovskite  16.0 

Source: CPVS 

7.2 Prospects 

In September 2018, the General Affairs Department of the National Energy Administration 
issued the "Notice on sorting out the information on wind and photovoltaic power generation 
projects since the 12th Five-Year Plan", requesting provinces included in the planning since the 
"Twelfth Five-Year Plan" to sort out status for the completed wind and PV projects. According to 
preliminary statistics, by the end of 2018, the scale of photovoltaic construction was about 15 
million kilowatts. According to the competitive deployment policy of photovoltaic power 
generation, comprehensive calculation for the needed subsidy for the newly installed capacity of 
PV in 2019 was conducted taking overall consideration of the 1.5 million kilowatts technology 
pacemaking bases, the carryover of the second and third batches of application pacemaking base 
projects, and 1.673 million kilowatts photovoltaic poverty alleviation projects, as well as 3 million 
kilowatts matching and demonstration project, it is estimated that the newly added PV will reach 
35 to 40 million kilowatts in 2019. 
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