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On Determining the Size and the Timing of the Capacity
Expansion in PV Module Manufacturing: Management
Flexibility in Real Options Model

Kyung Nam Kim* and Sukho Sonu**

Management flexibility to adapt its future actions in response to altered future market conditions can expand
the value of an investment opportunity by improving its upside potential without the change in the downside losses. Module
manufacturers in solar industry continuously have to decide how much and when its production capacity should be expanded
with regards to the demand in the global markets. Either over- or under-investment can cause sunk and/or opportunity costs
to the module manufacturers. Option of exercising the additional investments only on favorable opportunities can increase total
value of the investment. This paper analyzes the case which shows that the expansion of production capacity with more
expandibility can have more value than the rigid plan of capacity expansion. The expansion option value is equivalent to KRW
38.286 billion, thus switching the negative NPV of the initial investment opportunity into the positive value. High volatility and
the high growth in the cashflows as the major business features of the renewable energy provide condition where real options
can play the crucial role in increasing the investment value as well as in determining the size and timing of capacity expansion
in the course of capital budgeting process.
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Table 1. X[ 047} EfQRZA|AE] MX| A1X(2000~2010) (XI=: EPIA 2011 E3IA])
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
EU 52 94 139 199 707 1,005 983 1,950 5,130 5,619 13,246
£0| 23 31 46 65 92 17 149 212 349 539 983
U= 12 135 185 223 272 290 287 210 230 483 990
e - il 15 10 9 4 12 20 45 228 520
OFAJO} 5 5 7 8 10 13 33 59 300 258 473
7|Et 88 56 80 7 29 10 118 63 115 130 417
BHA|(Mwp) 280 331 an 581 1,19 1,439 1,581 2,513 6,168 7,257 16,629
FEEA 1,459 1,790 2,261 2,842 3,961 5,399 6,980 9,492 15,655 22,900 39,529
HAS7+2(%) 18% 42% 23% 93% 29% 10% 59% 145% 18% 129%
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