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Abstract: 
The purpose of this paper has been to analyse how increased market uncertainties affects the 
timing and technological choice of investment projects in the power sector with focus on the 
Swedish situation using two different investment behavioural assumptions. The investment 
model assumes stochastic input prices (fuel prices), output price (electricity) and emission 
permit price. In addition, the green certificate scheme presently used in Sweden is 
deterministically incorporated in the model. The technology choices included are offshore 
wind power, gas-fired power and biomass power. The results suggests that biopower is the 
most likely technology choice under both investment behavioural assumptions and regardless 
if investment timing, driven by the policies. The likelihood of choosing gas power increases 
over time and likelihood of choosing wind power decreases over time, driven by the relative 
capital requirements per unit of output for the two technologies. Wind power would benefit is 
a lower discount rate is used. 
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1. Introduction 
Investment levels can be used as a long term indicator for the future structure and production 
of an industry sector. Thus, in order to assess the future direction of an industry it is important 
to understand the rationale for investments. For instance, the presence of various uncertainties 
of future returns and costs are amongst the more critical factors affecting the willingness to 
invest, especially in an industry sector such as the power sector, which is governed by not 
only market uncertainties but also a wide range of policy uncertainties. Thus, the purpose of 
this paper is to analyse how increased market uncertainties affects the timing and 
technological choice of investment projects in the power sector with focus on the Swedish 
situation. 
 
The Swedish power sector makes an interesting case to apply an investment model on for a 
number of reasons. (1) The Swedish power market was deregulated in 1996 changing the 
market incentives for investments and created new, and, in many aspects, unfamiliar 
uncertainties for the power sector. From having excess capacity in terms of power generation 
capability the power sector closed down marginal power plants prior to 1996 in anticipation 
of the deregulation and reduced the level of investments to reflect the new market conditions, 
as Figure 1 illustrates. It is therefore interesting to analyse how this will affect the power 
sector ability to meet future increases in power demand. (2) New investments in large-scale 
hydro and nuclear power are prohibited by law in Sweden, thus reducing the palette of 
feasible power technologies available for new investment projects. (3) Finally, in the context 
of energy, environmental and climate policy it is important to facilitate long term and credible 
market conditions. Sweden participates in the EU ETS and has, in addition, set CO2 emission 
goals above its allotment. Sweden has also introduced a green certificate scheme supporting 
renewable energy. 
 

 
Figure 1: Annual investment levels in power generation capacity in Sweden 1993-2006 (in 2000 
values) 
Source: SCB (2007). 
 
The introduction of various policies does not necessarily mean that the uncertainties must 
increase. Rather, it depends on if the policy is considered volatile. That is, if a potential 
investor perceives that it is likely that a policy will change in the future, the level of 
uncertainty will increase. There is thus a trade-off between creating stable market conditions 
and having flexibility in the policy formulation. 
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2. Investment decisions 
With the deregulation of the Swedish power market a power spot market was establish (Nord 
Pool). Economic theory predicts that spot market pricing is a sufficient condition for an 
efficient level of investment. Caramanis et al. (1982; 1986) conclude that optimal spot pricing 
always give higher welfare than regulated prices and that spot prices should give enough 
incentive for investments. But uncertainty about price levels may also reduce the investment 
incentives (Caramanis et al., 1982; Neuhoff and de Vries, 2004). The importance of the spot 
price to secure supply has been widely studied in the literature. For instance, Green and 
Newberry (1992) analyse the British market; Borenstein et al. (2000) the Californian market; 
and Garcia-Diaz and Marin-Uribe (2000) the Spanish market. However, these studies mostly 
focus on short term supply and inadequately address long-term issues. The short-run studies 
are limited in that sense that capacity is exogenously given and hence not affected by 
company decisions. Long run investments are however analysed by von der Fehr et al. (1997) 
and Castro-Rodriguez et al. (2001) where the long-run outcomes from a liberalised market are 
modelled. The results from these studies support the importance of spot pricing on power 
markets. Von der Fehr et al. (1997) suggests that investment incentive and hence the level of 
investment is directly dependent on how prices are determined. In general, the price 
determination and its development together with the market structure are important variables 
for understanding the level and timing of investments as well as the chosen technology.  
 
Other than the price signal, important investment determinants are policy and regulations. 
Policies affecting investments in renewable energy are analysed by Bird et al. (2004). Even 
though it is difficult to pinpoint the exact drivers, the authors suggest that investment in wind 
power in US is driven by favourable policies and a growing market. It is important to keep in 
mind that there are significant barriers to entry in the power market and that policy and 
regulations can affect these barriers. For instance, the power market is characterised by high 
capital cost of constructing a competitive plant, long lead-time to bring the plant in operation 
and sometimes long site approval processes for certain renewable technologies (Moody, 2004; 
Söderholm et al., 2007). Currently, there is little consensus in the economic literature of how 
an optimal market should be structured in order to promote investments (Roques et al., 2004). 
For instance, Takizawa, et al. (2004) analyses investments in the power sector in a regulated 
market and concludes that the possibilities to invest is better when electricity price is 
regulated, at least for projects requiring large capital investments per unit of output such as 
wind power. Than again, a deregulated market could result in a higher market price, but the 
higher price is necessary for investments to take place (Grobman et al., 2001; Finon et al., 
2004). Nordleden (2003) analyses the underlying driving forces for investments on the energy 
market in Sweden. One of the crucial variables is policy stability since fluctuations in policies 
reduce the investment incentives. Without policy stability the uncertainty increases and 
thereby also the cost for the investment since a higher uncertainty require a higher level of 
profit for the investment to take place. 

2.1 Investment model 
Four general investment characteristics can be identified for the power sector. Firstly, 
investments are partially or completely irreversible and once made the capital cost can be 
considered sunk. Secondly, uncertainty is always present for future returns and costs. Thirdly, 
the investment can take place at flexible timing. That is, the investment can take place today if 
the returns are expected to be high enough to recover all the costs or it can be postponed in 
order to get better information. The investors have the opportunity or option but not the 
obligation to invest in a project in a period of time. Finally, several different technologies can 
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be used to generate power making the investment decision depending on the available 
technologies and their associated uncertainties (Lundmark and Pettersson, 2007) 
.  
 
The investment model is similar to e.g. Roques et al. (2006) in that it assumes that investment 
decisions are made in five year intervals. This assumption makes the model more tractable 
and reflects the usually long lead times associated with large investments. The decision to 
invest is based on the net present value (NPV) per unit of output.  The NPV is calculated as: 
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where I is the investment cost, r is the discount rate, i is power technology and t is the time 
period. NCF is the net cash flow and is calculated as the difference between revenues and 
costs for each time period. The revenues comprise power and heat sales and revenues from 
the green certificate scheme while the costs comprise operational and maintenance costs, fuel 
costs and costs associated with emission permits. These revenue and cost components are in 
various degrees treated as stochastic (see below). 
 
The model can be used to assess two different investment timing behaviours. First, we can 
assume that an investment takes place during the first time period that has a positive NPV and 
in the technology that exhibits the highest positive NPV. If the NPV for all technologies are 
negative another evaluation takes place the next time period. If a positive NPV never occurs it 
is assumed that no investment is done. This approach yields an investment timing and 
technology choice pattern. However, it can not be used to find the optimal investment timing.  
 
The second investment timing behaviour introduces an option for the investment not to be 
made even with a positive NPV. Instead investors has the option to wait with the investment 
and hope for more favourable market conditions in the future even though an investment in 
the current time period would yield a positive NPV. In other words, the investment takes 
place in the time period and in the technology that has the highest positive NPV in all time 
periods. Figure 2 illustrates how the investment timing and technology choice is made. If 
more than one technology is cost-efficient (i.e., has a positive NPV) in a time period the 
technology with the highest NPV is chosen. 
 

t t+5 t+10 t+15 t+20

Investment timing

Delay

Invest Invest Invest Invest

Delay Delay Delay No 
investment

 
Figure 2: Investment timing and choice of technology 
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As Figure 2 indicates, a prospective investor can choose between offshore wind power, gas-
fired power and biomass power. Offshore wind power instead of land-based wind power is 
chosen due to data availability and in order to compare investments of similar size. The three 
choices of energy technology represent the likely investment choices presently available in 
Sweden. 

2.2 Modelling market uncertainties 
In order to capture uncertainties associated with prices a stochastic process is used for 
electricity prices, fuel prices and carbon permit prices. The stochastic process is assumed to 
be one-factor mean reverting (some times referred to as Ornstein-Uhlenbeck process). This 
assumption is supported by several studies that suggest that long-run commodity prices 
exhibits a mean-reverting behaviour (e.g., Frayer and Uludere, 2001; Lucia and Schwartz, 
2002; Slade, 2001). Furthermore, several studies have used a mean-reverting process when 
analysing the electricity market (Abadie and Chamorro, 2006; Frayer and Uludere, 2001; 
Hahn and Dyer, 2007; Laurikka, 2006; Spangardt et al. 2006). However, there are studies 
suggesting other stochastic processes, especially when modelling electricity prices. For 
instance, Fleten et al. (2007) argues that a geometric Brownian motion (GBM) is more 
suitable for modelling short-term fluctuations. In this case, as the interest is not on short-term 
price fluctuations, a mean-reverting process is chosen: 
 

σεη +−+= −− )( 1
*
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where η is the speed of reversion,  the long-term mean – or the ‘normal’ – value of x, σ the 
variance, ε a random normally distributed variable and t indicates time period. The parameters 
η, and σ have been estimated through regression of historical market prices. The parameters 
used for the stochastic processes are presented in Table 1. All prices used in the simulations 
are in SEK, 2005 value. 

*x

*x

 
Table 1: Stochastic parameters  

Variable (xi) 
Mean reversion rate 

(η) 
Volatility (%)  

(σ) 
Long run mean = 
start price (x*=x0) 

Electricity price 0.22 0.31 368 
Natural gas price 0.2 0.2 110 
Biomass price 0.4 0.2 109 
CO2 permit price 0.1 0.2 95 

Sources: Bärring et al. (2003); IEA (2006); Laurikka (2006); Nord Pool (2006); Spangardt et al. 
(2006). 

The long run mean in the stochastic process mimics a business as usual case, that is, it reflects 
the situation with ’normal’ price movements. Other movements that are due to external events 
such as changes in climate policy or political instabilities in oil producing countries are 
reflected in the movements of the stochastic process, i.e., the volatility. Figure 3 depicts 
sample paths for the electricity price used in the simulation model. The figure includes the 
long-run mean, a high electricity price and a low electricity price sample path, respectively. 
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Figure 3: Sample paths for simulated electricity price 
 
The model is formalised by modelling a prospective investor who is considering a new 
investment in power production. There are three alternative plant types available for the 
investor to choose between: (1) gas (CCGT); (2) off shore wind power and; (3) biomass CHP. 
The input price for both gas- and biopower (natural gas and biomass) are assumed stochastic 
as well as the output price (electricity). In addition, the CO2 permit price is also assumed 
stochastic. However, the stochastic variables do not affect all of the available technologies. 
For instance, the stochastic CO2 permit price does only affect the gas power option and since 
wind power does not use a market price fuel (wind) it is not affected by stochastic input 
prices. All alternative technologies are however affected by the stochastic output price. The 
development of the stochastic variables, and the assumption that the investments are 
irreversible, drives the timing of the investment and choice of technology. 

2.3 Modelling policy uncertainties 
There is little consensus in the economic literature if policy uncertainty will negatively affect 
investments in the power sector. A number of studies have suggested that climate policy, or 
more particular, carbon pricing in terms of a emissions trading scheme, could affect 
investment behaviour in the power sector (e.g., Laurikka and Koljonen, 2006; Madlener et al., 
2005; Pettersson, 2005 and 2007; Venetsanos et al., 2002). IEA (2007) suggest that climate 
policy will not add any significant uncertainties for electricity investors in the future, or even 
stimulate firms’ investment incentives. Other studies point out that emission allowances will 
decrease investments in various technologies (e.g., Laurikka and Koljonen, 2006) 
 
In Sweden, renewable power generation such as wind power and biopower are affected by 
various polices. The introduction of the EU ETS in the beginning of 2005 meant that the cost 
of CO2 emissions from the power sector became internalised by creating a permit market on 
which the emission permit price is determined by supply and demand. The incentives for a 
firm to reduce its emissions depend on its abatement cost compared to the permit price and, to 
some extent, on how the permits initially are allotted. For instance, in Sweden the permits 
were allotted free of charge. The EU ETS affects investments directly, i.e., making it more 
costly to invest in certain technologies, or indirectly, i.e., by changing the relative price 
between different technologies and fuels. Another uncertainty created by the scheme is how 
trading periods are set. As Åhman et al. (2007) points out, if the periods would be set for ten 
instead of the current five year interval, it would decrease the perceived uncertainty and thus 
stimulating capacity investments. 
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The second market based policy instrument currently in place in Sweden is the green 
certificate scheme that was introduced in May 2003 as a consequence of the EU directive for 
the support of renewable energy sources. In practice, Sweden has a goal of increasing the 
amount of renewable power by 17 TWh until the year 2016 compared to the 2002 level, and 
the certificate scheme works explicitly at achieving this goal. The principle behind the green 
certificates is that the power producers receive certificates in proportion to their production of 
‘green’ electricity creating a supply of certificates. The energy technologies entitled to 
certificate (i.e., what ‘green’ electricity is, in this case, defined to) include wind power, solar 
energy, geothermal energy, tidal energy, peat, bio fuels, and small-scale hydro power (less 
than 1,500 kW installed capacity). Capacity increments in hydro power plants are also entitled 
to certificates. On the certificate demand side, the electricity consumers must purchase a given 
amount of certificates depending on their electricity consumption. This creates a supply and a 
demand for certificates and at the same time – given a well-functioning market – provides a 
neutral support for renewable energy. The principle behind the green certificates allows the 
Swedish government to control the number of certificates on the market by simply changing 
the required number of certificates needed for each unit of power consumed. 
 
The implementation of the green certificate scheme in the investment model is done by 
assuming a constant certificate price spanning all time periods. This will thus not affect the 
investment timing but since different technologies are affected in different ways by the 
certificates it does affect the technology choice. For wind- and biopower the certificates are 
considered as revenue. 

2.4 Data 
Technology-specific cost and technical parameter assumptions for the different technologies 
are presented in Table 2. 
 
Table 2: Technology-specific cost and technical parameters 

 Unit Gas (CCGT) Wind power Bio CHP 
Investment cost (I) SEK/kWh 5300 11500 1200 
Output capacity MW 400 90 80 
Heat capacity MW - - 175 
Availability Hours 6000 3200 4500 
CO2 emission factor g/kWh 350 - - 
Lifetime Years 30 20 30 
NOx emission factor mg/MJ fuel 30 - 50 
O&M costs SEK/kWh 0.08 0.8 0.23 

Source: Bärring et al. (2003) 

The technology data applies for commercial available alternatives in Sweden and includes: 
400 MW CCGT power plants, 80 MW biomass CHP plant, and a park of 30 offshore 
windmills with a total generation capacity of 90 MW. Availability means annual utilisation of 
the plant measured in hours. An offshore wind power park was chosen in order get an 
investment alternative that was relatively large in size and that could be somewhat 
comparable to biomass and CCGT power. Revenues from selling heat are computed assuming 
a heat price of SEK 320,000 per installed MW. The effect of different climate and energy 
policies currently in place in Sweden are modelled in two ways; permit pricing through EU 
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ETS (for fossil fuel-based power generation) and green certificates (for renewable energy). 
The certificate scheme follows Bärring et al. (2003) by assuming a fixed certificate price 
equal to SEK 150 per MWh for the duration of the expected operational life of the investment. 
 

3. Results 
The model is run 60,000 times for the stochastic variables and the corresponding NPVs, 
which yields probability distribution for the different NPV. Such Monte Carlo simulation 
models have proven to be useful when evaluating technology choice with various 
uncertainties in the electricity sector (Rode et al., 2001; Spinney and Campbell Watkins, 
1996; Williams, 2007; Green 2007). Furthermore, the simulation is done using different 
discount rates, ranging from five to 15 percent. 
 
We start by presenting the results from the first investment behavioural assumption (i.e., that 
the investment occurs in the first time period that at least one of the technologies has a 
positive NPV). The results indicate that in 88 percent of the simulation runs a positive 
investment decision is made in the first time period predominantly in biopower. In nine 
percent of the simulation runs no investment at all occurs. The remaining times an investment 
occurs are evenly distributed between the time periods t+10, t+15 and t+20. Surprisingly, no 
investment occurs in time period t+5. This can, at least partly, be explained by the fact that the 
majority of the investment decisions occur in the first time period even though it might have 
been a better option to invest in later time period. This possibility is further analysed under the 
second investment behavioural assumption below. If we look at technology choices in the 
time periods after the first the technology distributions are in general the same. The biopower 
option is the most viable regardless if the investment is made in the first or last time period. 
Figure 4 summarises the distribution of chosen technology in the different time periods using 
a discount rate of ten percent. 
 

Technology choice in t+10Technology choice in t Technology choice in t+15 Technology choice in t+20

Wind

Bio

Gas

Bio Bio Bio

Gas Gas Gas

Wind Wind Wind

88% 1% 1% 1%

No investment 9%  
 
Figure 4: Technology choice with a 10 percent discount rate  
 
Both wind- and biopower investments are positively affected by the green certificate scheme 
increasing the revenue side of the net cash flow and has thus a higher probability of yielding 
an overall positive NPV. However, biopower also produces a significant amount of heat that 
makes it a more attractive investment choice compared to wind. Then again, wind power is 
not affected by stochastic fuel prices like gas- and biopower, which increases the uncertainty 
for the latter technologies.   
 
The results for the second investment behavioural assumption (i.e., the investment occurs in 
the time period and technology that yields the highest possible NPV) suggest a more even 
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distribution of investment timing. However, compared to the first investment behavioural 
assumption the investment is more likely to occur in the last time period (t+20) instead of the 
first. This implies that there is an incentive to wait and accumulate more information for the 
investor. Figure 5 indicate that in 34 percent of the simulation runs the investment occurs in 
the last time period compared to 23, 12, 11 and 11 percent in the time period t, t+5, t+10 and 
t+15 respectively. In nine percent of the simulation runs no investment at all occurs. Similar 
to the first investment behavioural assumption the most attractive technology is biopower 
which is the chosen technology in around 60 percent of the cases regardless of investment 
timing. Additionally, in regard to chosen technology the following pattern can be observed: 
(1) the likelihood of wind power being chosen decreased over time and (2) the likelihood of 
gas power being chosen increases over time. This pattern can partly be explained by the 
relative capital requirements of wind and gas power. The waiting option (the second 
investment behavioural assumption) increases the distribution of the investment timing. 
 

 
Figure 5: Optimal investment timing and technology choice with a 10 percent discount rate with 
waiting option 
 
The results show that it may be optimal to postpone an investment depending on the 
development of the stochastic variables because of the value of information about future 
profitability gained by waiting. It is interesting that even if the optimal choice of technology is 
wind power – that faces the least uncertainty – the uncertainty faced by the alternative 
technologies might delay the project. 
 
Some specific properties of the model can be expected on the basis of the model specification. 
For instance, a decrease in the output price (electricity price) increases that likelihood that no 
investment at all occurs; a decrease in the natural gas price makes gas power a more attractive 
technology and wind- and biopower less attractive; a decrease in the price of biomass makes 
biopower more attractive and wind- and gas power less attractive and a decrease in the CO2 
permit price increase the attractiveness of gas power. 

3.1 Changing the discount rate 
In traditional investment analysis where deterministic NPV calculations are used, 
uncertainties are captured in the discount rate. In order to account for uncertainties not 
explicitly modelled in the input prices, various discount rates are tested. By applying different 
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discount rates to the two investment behavioural assumption we can test how sensitive the 
results are to the discount rate. The results from the first investment behavioural assumption 
using a reduced discount rate (r=0.05) suggest that roughly all investment occur in the first 
time period distributed between biopower (69 percent) and wind power (31 percent). No gas 
power projects are initiated. With the same investment behavioural assumption but with a 
higher discount rate (r=0.15) the investment timing changes and is distributed over more time 
periods. With a higher discount rate it is more likely that no investment at all occurs due to the 
higher rate-of-return requirement. There is a 50 percent chance that the investment occurs in 
the first time period and a 34 percent chance that no investment at all occurs. The remaining 
investment probabilities are distributed between the t+10, t+15 and t+20 time periods with 
eight, four and three percent probability, respectively. The choice of technology also changes 
with a higher discount rate. In this case the most likely technology is gas power 
(approximately 62 percent) followed by biopower (approximately 35 percent) and wind power 
(approximately 3 percent). This distribution of technology choice holds for every time period 
except the first in which gas power has 88, biopower 12 percent and no investments in wind 
power occurs. 
 
The results from the second investment behavioural assumption using the same variation in 
the discount rate suggest a more even distribution of both the investment timing and 
technology choice. Figure 6 presents the result allowing the investor to postpone an 
investment even if it is profitable to invest in the current time period in order to ascertain an 
even higher profitability in the future using alternative discount rate. With a 5 percent 
discount rate most of the investments occur in either time period t or in time period t+20, 
approximately 35 percent chance respectively. There is roughly a ten percent chance that the 
investment occurs in either t+5, t+10 and t+15, respectively. The choice of technology is 
similar to the results using the first investment behavioural assumption (with a five percent 
discount rate) in that biopower and wind power is the dominating technology choice. 
However, in the first time period wind power is the preferred technology and as time passes 
the choice of biopower increases. Using the higher discount rate indicates a tendency for late 
investments, if any investment at all occurs. Furthermore, the preferred technology has 
switched from bio to gas power being the dominating choice of technology. 
 

 
Figure 6: Investment timing and technology choice with 5 and 15 percent discount rate using 
waiting option 
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The choice of wind power increases with a lower discount rate since it has a higher capital 
requirement per unit if output. Changing the discount rate reveals the sensitivity of the results. 
Not surprisingly, using a higher discount rate suggests that it is more likely that the 
investment will not take place and if it occurs it is more likely that the chosen technology is 
gas power instead of biopower that was the dominating technology using a ten percent 
discount rate. Using a lower discount rate still suggests that biopower is the most viable 
technology. 
 

4. Conclusions 
The purpose of this paper is to analyse how increased uncertainty affects investment projects 
in the power sector with focus on technology choice and timing. Investment timing and 
technology choice are of principal interest to not only to policy-makers but also to the various 
market participants. Due to the non-storage characteristics of electricity, investments are 
crucial in order to balance supply with future demand expectations and its timing can 
therefore strongly affect the power price. Furthermore, there exist a limited number of 
alternative technologies available for power production. In Sweden, for which the model is 
applied, there is a prohibition to invest in large-scale hydro and nuclear power reducing the 
available technologies to wind-, gas- and biopower. This might force power generators to 
invest in more expensive technologies that require higher power prices in order to make them 
financially attractive. Each technology is associated with different cost structures and 
uncertainties in input price, power price and policy formulations, which together with the 
irreversibility of the investment affect the investment behaviour.  The model developed may 
help investors and policy-makers to establish an investment pattern that accounts for the 
uncertainties in costs and revenues, as well as the flexibility of investment timing. For large-
scale power generation investments, we have analysed the impacts of stochastic power prices, 
input prices and policies on the investment decision problem considering the joint 
determination of technology choice and investment timing. Thus, for policy making, our 
model suggests that the interrelation between policy measures and uncertainties should be 
taken into account for at least two reasons: (1) Policies could directly affect the power price 
and thus increase the level of uncertainties and (2) affect the input price, changing the optimal 
choice of technology. 
 
Depending on the climate policy assessed the investments are affected differently, foremost 
on the carbon cost resulting from the policies. As a consequence, climate policies might 
indirectly put an upward pressure on the electricity price through the absence of investments 
in the power sector. In addition, the EU ETS have an overall negative influence on the total 
investment level in Sweden. That is, the implementation of EU ETS has made gas power 
investment unprofitable while left the profitability of wind power unchanged. As a 
consequence, the overall investment level is expected to decrease. In addition to the green 
certificate scheme and the EU ETS Sweden has decided on a national instead of an 
international emission target. That is, the national emission target stipulates a four percent 
further reduction of the CO2 emission compared to Sweden’s emission allotment from EU 
Burden Sharing Agreement (in practice four percent below the 1990-level). Such a zealous 
commitment might further affect the investment decision depending on how the policy is 
formulated. Through technological improvements and learning the initial investment costs are 
most likely to decrease over time. However, there are no a priori reason to believe that this 
reduction will be greater for wind power compared to other energy technologies, including 
CCGT and biomass power. Given the results and the underlying parameters it is most likely 
that we will see an expansion of biopower in Sweden. This result is, amongst other things, 
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driven by the certificate scheme, permit system and the expected operational life time of the 
various power plant technologies. Notable is though that the policies, as designed, are not 
explicitly designed to promote any specific technology which speaks in favour of their design.  
 
The lead-time generated by the often prolonged permit processing for green-field investments 
have an affect on the level of investment. By the time the investment permit has been 
approved and gone through all the appeals the factors the investment decision was based 
could have changed by with time the investor might decide to delay the investment even 
further or even cancel it completely. In terms of the permitting processes for new power 
plants the results suggests that if the investment can not occur in the first time period it is 
more likely that the investor will wait with the investment or chose not to invest at all. Thus, a 
lengthy permitting process will have a negative affect on the investment timing in excess of 
the time the actual permitting process takes. 
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