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Abstract 

This study compares and contrasts the market size, 
growth rates, business cycles, supply and demand of 
the of the FPD and Photovoltaic (PV) industries. 
Using historic, market metric, cycle, capacity and 
other comparative analysis techniques, implications 
for implementing effective business strategies are 
formed. 

 
 

1. Introduction 
 

In terms of revenue, the 2009 FPD module market 
is expected to be worth $83 billion, with TFT LCDs 
accounting for $75 billion of that. In comparison, the 
PV module market will only be worth $13 billion this 
year. Although both industries are suffering severe 
recessions in 2009 both are expected to grow again 
from 2010. However, by 2011 the FPD industry is 
forecast to mature to the point where price declines are 
almost equivalent to area growth, which translates to 
little revenue growth. On the other hand, beyond 2011, 
the PV industry is forecast to enter a high volume 
growth phase spurred by continued favorable 
government policies and much lower system prices. 
By 2013 The PV module market is forecast to be $44 
billion and the FPD module market $104 billion. In 
2009 the FPD market is 6.3 times as large as PV, but 
by 2013 the gap is expected to shrink to only 2.4 times. 
Some time after 2015 the PV market will overtake 
FPD. As the FPD industry matures companies 
throughout the supply chain are looking to apply 
lessons and technology gained from their FPD 
experience to build long term growth strategies and 
contribute to the success of the Photovoltaic industry. 
This study compares and contrasts some of the 
similarities and differences in the PV and FPD 
industries with the goal of supporting rational business 
planning. 
 
 
 

2. Discussion 
 

The FPD industry has long been driven by the 
“Crystal Cycle” where high demand for FPDs (namely 
TFT LCDs) has pushed up prices, which increases 
profits throughout the supply chain, which causes 
makers to rush into new investments, which creates a 
glut of capacity, and causes prices and profits to fall. 
The FPD industry has historically been a substitution 
industry to replace CRTs and is highly elastic. 
Reduced prices drive a new wave of demand and the 
Crystal Cycle repeats itself. The following graph 
illustrates the TFT-LCD Crystal Cycle with historical 
data through Q2’09 and forecast data through 2011. 
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Figure 1: TFT LCD Crystal Cycle Forecast 
 
On the one hand the Crystal Cycle has helped drive 
the FPD module industry from just $10.6 billion in 
1998 revenues to $102.8 billion in 2008, a 10X 
increase in 10 years. On the other hand, it has caused 
supply chain profit margins to be highly volatile.  

The PV market has been up and down for years, 
but 2009 may be remembered as the industry’s first 
big “Solar Cycle” down turn. The Solar Cycle is 
driven by many of the same forces that have pushed 
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the Crystal Cycle and comparing and contrasting 
industry metrics can be used for strategy analysis and 
helping to manage the cycle.   

 
Table 1: Comparison of TFT LCD and PV 
industry metrics 

TFT-LCD Metric PV

28 Number of Producers
(MP in 2009) 184

5 Number of Regions
(MP in 2009) 27

>80% Top 5 Makers Share of
Capacity in 2009 26%

2880 x 3130 mm Largest Substrate in MP 2200 x 2600 mm

$1,720 million
Cost for 60K

Sheet/Month G8 Fab
(i.e. 240MW 2X a-Si)

$628 million

133,978,000 m2 2009 Capacity 17,233 MW

220,186,000 m2 2013 Capacity 42,446 MW

$75 billion 2009 Module Revenues $13 billion

$98 billion 2013 Module Revenues $44 billion

7% 2009-2013 $ CAGR 35%

Price Main Demand Drivers Policy + Price +
Financing

79% TFT LCD % of FPD vs.
c-Si % of PV in 2009 90%  

 
The TFT LCD module industry is very large in 

terms of revenues but is concentrated in only a handful 
of manufacturers and regions. The PV module 
industry currently generates much smaller revenues, 
but is already truly global, with a huge number of 
manufacturers in 27 countries. This diversity implies 
that the fortunes of certain companies will deviate 
from mean of the Solar Cycle to a greater degree than 
in the Crystal Cycle. In other words, the PV industry 
is having a bad year in 2009, but some companies with 
the lowest costs and strong market positions are 
continuing to fare relatively well.  

As illustrated by the capital requirements for a gen 
8 equivalent TFT LCD fab vs. a Thin Film PV factory, 
PV module manufacturing facilities are significantly 
cheaper than LCD. And crystalline Si PV fab capital 
requirements are yet again much smaller. This is one 
reason why there are so many players in PV and so 
few in TFT LCD. During the upside of the Solar 
Cycle, so many new companies jumped into 
manufacturing; and now, during this down cycle, 
many of the smaller and weaker companies may fail or 
be consolidated.  

Both the TFT LCD and PV industries are having 
difficult years in 2009. In the case of LCDs, unit 
demand growth has slowed and average prices will 
drop substantially from 2008 levels. This will cause 
revenues to fall 18%. The PV industry is being hit 
even worse as both demand and prices are 
simultaneously contracting, causing revenues to fall 
more than 40% year over year. As shown in the 
following graph neither the LCD nor the PV industries 
are expected to recover to 2008 levels until 
2011/2012.  
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Figure 2: TFT LCD vs. PV Revenue Forecasts 
 
TFT LCD revenue is only forecast to grow at a 
Compound Annual Growth Rate (CAGR) of 7% 
between 2009 and 2013. As LCDs start to 
approach full penetration of the TV market, 
demand will switch from being driven by 
displacement of new TVs to replacement of old 
TVs. Unit growth is expected to slow to a level 
nearly equal to price declines in the future. On the 
other hand, PV module demand growth is forecast 
to really take off from 2012 as average system 
prices fall below $3/Watt. As the cost of PV 
generated electricity declines toward grid parity 
the solar industry is expected to enter another 
high growth phase of the Solar Cycle. It is 
anticipated that PV module revenue will grow at a 
35% CAGR from 2009 through 2013. At some 
point beyond 2015 revenue generated by PV 
modules will exceed that generated from TFT 
LCD modules. Assuming a roughly similar 
growth trajectory to LCDs, the PV module market 
could easily grow by 10X over the next decade. 
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In the case of PV, demand is currently heavily 
influenced by government policy.  Historically 
the direct benefit to individual consumers of 
selecting PV generated electricity over 
conventional sources has been minimal. This is 
because PV generated electricity is still more 
expensive than almost any type of conventionally 
generated electricity. The high rates of PV 
module demand growth over the past few years 
have mainly been pushed by Feed In Tariffs 
(FIT), that guarantee payment at a fixed rate for 
PV generated electricity, and to a lesser extent by 
other incentives such as rebates, subsidies, tax 
breaks, etc. Governments around the world, most 
notably in Europe, have chosen to sponsor these 
incentives as good social policy. With these sorts 
of incentives, consumers and commercial power 
plants can benefit over the long term by installing 
PV systems. This means that changes in policy 
can strongly affect the supply/demand balance 
and the Solar Cycle. Spain is the clearest and 
most often cited example of this, where a liberal, 
uncapped FIT policy encouraged runaway 
demand in 2008. 

 
Table 2: Spanish PV Demand 

MW 2007 2008 2009 
Spain 640 2,462 500 

% WW Market 22% 42% 10% 

 
When the Spanish government decided to change 
its policy and cap the program at 500 MW in 
2009, it threw the entire solar industry into a 
recession. In fact, if Spain is left out of the 
equation, world wide PV demand would still be 
growing in 2009. Similarly, policy changes in 
other regions will likely affect future demand 
growth in currently unforeseen ways.  

Installing solar systems, either residential or 
commercial, requires a significant upfront 
payment that takes years to pay for itself. So it is 
not just the price of modules, but the ability to 
finance the system that also affects demand. 
Tightening of credit markets from late 2008 has 
restricted demand and contributed to the 2009 
solar industry down cycle. One example of this is 

increased costs for “solar power purchase 
agreements”. With this type of investment a 3rd 
party developer arranges financing and then 
retains ownership and takes responsibility for 
operating the completed system. It then sells the 
generated electricity back to the user at a fixed 
price. As credit has tightened, these types of 
agreements have priced themselves out of the 
market. 

Capacity Comparison is one tool that can be 
helpful to evaluate discrepancies in available capacity 
and forecast demand in both the TFT LCD and PV 
industries. Capacity Comparison is simply a ratio of 
Demand to Ramped Capacity; it is a type of simple 
supply/demand analysis. Historically TFT Capacity 
Comparison values have averaged around 60-65% in a 
relatively healthy market. Not all LCD capacity is 
converted into viewable displays due to yield loss, fab 
utilization, inventory, etc. Similarly, not all PV 
capacity will be converted to MW of installed systems 
due to fab utilization, inventories, yield loss and 
efficiency losses from cells to systems. A healthy 
capacity conversion value for the PV industry will be 
established as the industry matures, but as the table 
below implies, there is currently significantly more 
capacity available than end market demand. This is a 
major contributing factor to the current down phase of 
the Solar Cycle. 

 
Table 3: Capacity Conversion 

% 2007 2008 2009E 2010E
TFT LCD 67% 62% 58% 58% 

PV 45% 53% 28% 27% 
 

This imbalance in the PV industry may lead to 
consolidation, some companies failing, shuttering of 
less efficient fabs and delays in factory expansion 
plans until demand is able to catch up to capacity. 

By comparing these sorts of similarities and 
differences between the TFT LCD and PV industries 
several conclusions can be drawn: 
• Both industries are highly cyclical. PV cell 

manufacturers adding capacity should focus on 
building to their own pipeline and anticipated 
demand. The market is dynamic and adding 
capacity at the wrong time can significantly affect 
profitability. In the case of PV, particular concern 
needs to be paid to government policy as it can 
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have unexpected and sudden demand 
repercussions. 

• Playing in as many parts of the supply chain as 
possible helps manage the cycle. Cell and module 
manufacturers that control their own materials 
supply and systems sales can adjust production 
and procurement depending on demand. If 
demand shrinks, a supplier can shift procurement 
ratios to increase internal consumption, keeping 
utilization high and costs low. This is well proven 
in the LCD industry. The fact that Samsung and 
LG either make their own or have very close 
relationships with their materials suppliers as well 
as have their own branded set businesses, is one of 
the reasons that the Korean LCD module makers 
have fared substantially better than their 
Taiwanese competitors in the 2H’08-1H’09 down 
swing of the Crystal Cycle.  

• Similarly, diversification in applications and 
markets can reduce risks. In the TFT LCD market 
panel makers have re-allocated capacity between 
small medium, notebook, monitor and TVs of 
various sizes to produce products for segments in 
the highest demand. PV manufacturers that are 
able to sell to various regions, residential and 
commercial customers can similarly have some 
leeway to adjust to the sweet spot of the market.  

• The cycle is risky, but will correct itself. Large 
over capacities will push prices lower, create 
financial losses, cause consolidation and delay 
some expansion plans. Then demand will catch up 
to capacity before too long. Companies should be 
prepared for and take advantage of the upturn in 
the cycle when it comes.  

 
 

3. Summary 
 
As the FPD industry matures it is important for 
companies that have primarily been involved in FPD 
to look at new growth opportunities and to best take 
advantage of all the technologies they developed for 
FPD. The degree to which FPD technologies can be 
applied to PV will vary tremendously by company, but 
the expected long term high growth rates of the PV 
industry make it a particularly interesting industry to 
begin investigating now. Although, the PV industry is 
still much smaller than the FPD industry, it is growing 
faster and eventually will over take it. Experienced 

gained from managing the Crystal Cycle can help 
companies better manage the Solar Cycle.  
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