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History Review: 

The First Energy Drive Industrialization
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Coal Fueled Industrial Revolution, Mid 17-18th Centuries

Å The Industrial Revolution accelerated the use of 

coal -burning steam engines which powered 

many types of factory machinery

Å Resulted in a shift from home -based hand 

manufacturing to large -scale factory 

production

Å It boosted production growth, population and 

number of jobs and it brought higher living 

standard, driving human civilization

http://rds.yahoo.com/_ylt=A9G_bHMJNzBLytkAOLWjzbkF/SIG=13655cldd/EXP=1261537417/**http%3A//www.lessons-from-history.com/Images/series-first%2520industrial%2520rev.jpg
http://www.mtholyoke.edu/courses/rschwart/ind_rev/images/IR36GR21x1.jpg
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Ecological Impact of the Industrial Revolution

Increase of CO2 emissions since the start of 
Industrial Revolution leads to rise in global 
mean temperature.  During the past century, 
global average air temperatures rose 0.74 
degrees Celsius, with most of the increase 
occurring during the last three decades.

380 ppm -
Currently

Since the Industrial Revolution, CO2 
concentrations in the atmosphere has 
increased 35% more than they were 
before. 

270 ppm -
Industrial Revolution 

Starting Point

450 ppm

The consequences of climate change will 
be irreversible if CO2 atmospheric levels 
are higher than 450 ppm.

http://www.earth-policy.org/Indicators/Temp/2008_data.htm
http://www.atmosphere.mpg.de/media/archive/10821.gif
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Lessons Learnt from History 

ÅEnvironmental Impact:
Economic growth has resulted in more and more CO2 emission, 

and the climate and environment has been altered ever since.

ÅDepletion of fossil fuels:
Coal is a limited resources and is not renewable.  Continued 

depletion of fossil fuels has put sustainability into question.

Ă Call for resources/technology that is truly sustainable and not in 

conflict with human resources
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The PRD Region ð

Modern Version of Energy Drive Industrialization
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Energy consumption structure of Guangdong 

Province in 2007

Pearl River Delta ðCurrent Situation

Å The fastest growing manufacturing region in China 
and has the largest and biggest growing demand for 
energy and electricity in the whole GD Province.

Å In 2009, the GD Province has an electric power 
consumption of 60 million kilowatt (60GW) , and will 
reach 140 million kilowatt (140GW) by 2020, and that 
makes a gap of 80 million kilowatt to fill.

Å Heavily relies on fossil fuels (over 91%) especially 
coal.  However due to the region is lack of energy 
resources, it has to imported from other provinces 
and overseas .

Å Emission from industrial activities has caused serious 
aerosol pollution problem.  In 2009 the region has 
over 140 days of haze weather recorded, the highest 
number across the whole country.

Vision:
Ă Call for energy that is clean, sustainable, 

reliable and safe
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Comparison of Available Renewable Energy for the PRD

Ă Solar has relative advantages and less constraints when compared with 

other renewable energy sources.  It is the natural solution for modern 

urbanization development.

Solar Wind Hydro Biomass Geothermal

Geographical 

Constraint
O Ṙ Ṙ Ṙ Ṙ

Climate 

Constraint
Ṙ Ṙ Ṙ

In Competition/

Conflict with 

human resources

Ṙ Ṙ Ṙ Ṙ
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Solar -

The Most Viable Renewable Energy 

for the PRD Region
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Shorter Energy 

Pay Back Time
Low Material Cost

a-Si has a very low material 

cost than that of CdTe and 

CIGS

Higher Yield (kWh/kWp)

Excellent Return on Investment

Few Si Materials Used

Monolithic

Scale Up Capability

a-Si thin film can generate more electricity than

c-Si

Thickness of silicon used 

in a-Si is 1.5 µm, which is 

200 times less than c-Si

1/2 encapsulant used

ROI of a-Si is better than c-Si for its 

higher performance with lower cost

Gen 5 a-Si thin film size is 1.1 m x 1.4 

m, 66 times > ���´c-Si wafer

a-Si is made by fully automatic semiconductor

process (40 times less joints than c-Si) resulting in

lower mfg. cost and higher reliability

See-Through Capability can be integrated 

into buildings (BIPV) e.g. curtain walls, 

facades without competing with 

human in land use and other 

resources

The availability of raw material used 

to produce a-Si thin film can meet 

1,000 times of worldwide electricity 

demand, while those to CIGS and 

CdTe can only meet ½ and 1/100

Manufacturing Process 

and Materials

Why Silicon -Based Thin Film?

Non Competing with Human Cost / Performance

Green

a-Si is 1.0Y, which is 1.5 

times shorter than c-Si 

(2.5Y)

Unlike c-Si, CdTe and 

CIGS, a-Si does not  

generate EPA-regulated 

toxic materials

Sustainability

Silicon-based 

Thin Film

Photovoltaic


