
Chapter 6 
 
ANALYSIS 

 
“There is such a thing as paralysis by analysis and I think I’ve reached that point.” 

– Alanis Morissette, Singer 
 
 

6.1 Explanation of Findings 
 
As shown in chapter 2, the findings of Menanteau et al. that the fixed tariff promotes 

development and the tendering tariff promotes a lower price were falsely based on the 

assumption that correlation implies causation.  With new data to the contrary, a more in 

depth analysis of the incentive policies as related to results is necessary.  This is given 

below. 

 

6.1.1  The Established Price of the Fixed Tariff Determines 
the Amount of Development 

 
As mentioned in Chapter 2, rapid growth in wind energy capacity occurred in Germany, 

Spain, and Denmark during the past two decades while Taiwan’s development was 

limited.  The basic difference between the results in these countries involves the price 

paid per kWh which historically has been much higher in the three European countries 

than it is in Taiwan.  This has enabled wind farms to be constructed on sites with lower 

wind availability.   

A mathematical model for the viability of a potential windfarm site with the 



projected lifetime of 20 years can be expressed by the statement: 

 

If C < ∑ [(A * P * S) / (1 + r)] + [(A * P * S) / (1 + r)2]…+ [(A * P * S) / (1 + r)20], 

then the project is viable 
 
Where C = Cost of project, A = the availability of the windfarm site in terms of hours per 

year (Appendix D), P = the price paid per kilowatt hour, S = the size of the site in 

kilowatt capacity, and r = required rate of return 

 

This type of equation will be used by wind developers to make the decision to invest in 

sites.  Sites with rates of return equal to or higher than the lowest acceptable rate should 

be developed while sites below this rate will not.  With accurate wind measurements, 

knowledge of the costs to build in the area, and an estimation of the required rate of 

return, it is possible to determine the price appropriate price to the desired amount of 

development.  In order to do this, wind mapping must be done and site availability must 

be estimated.  Using Van Wijk and Coelingh’s assumption that only 4% of land with 

high wind availability will be developable due to practical and social constraints, the 

equation for determining the lowest availability necessary for development becomes: 

 

If T < a(A) * 0.04 then reject 

Where T = total desired development and a(A) = the total amount of land with wind 

availability A and higher  

 

A(a) of this equation should be lowered until it is equal with T.  It is then possible to 



determine the price which will promote the desired amount of development.  The 

equation for this is given below: 

 

P = [(C/1000) * r] / A 

Where P = price needed to promote desired amount of development; C = cost of 

development of 1 MW potential (global average 1.6 million); A = wind availability 

derived from equation above in terms of kWh per year 

 

6.1.2 To Promote Rapid Development in the Fixed Tariff 
System, Price Should be Set High and then Lowered 

 
Even after these equations are done, there is probably going to be some uncertainty as to 

whether the inputs were correct.  If the rate is second guessed, it may have to be raised.  

As mentioned in Chapter 4, this situation has occurred in Taiwan.  According to some 

industry insiders, the original price was set too low, at a rate which only high wind speed 

projects were possible.  However, other insiders believe still believe that the calculations 

were done properly.  Since its inception, there has been a great deal of speculation as to 

whether the price should be increased.  From the wind developers point of view, this 

may have created a situation in which it is unclear whether they should proceed with 

development or wait until the price paid increases.  On the other hand, it may be a 

situation where wind developers have already developed most of what is possible at 

existing prices.  It is also unclear to the government how many more projects can be 

profitably developed.  This situation creates a relationship between the government and 

wind developers characterized by distrust and secrecy.  This confusion between parties 



is illustrated by the figure below. 
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Wind developers show evidence that their projects are not overly profitable, but some 

experts and policymakers remain skeptical.  As a result, the government has either 

remained purposefully secretive about its motives or been in a state of disagreement over 

the situation so that nothing is changed.   

To avoid this situation, it may be best to set the price 5 or 10 percent above the type 

of price described in 6.1.1 then gradually lower it.  This gives incentive to wind 

developers to construct sites as quickly as possible.  In Germany, this practice has 

promoted the most rapid expansion of wind energy in the world.  However, in a 

situation where there is uncertainty about the price, lowering rates could in possibly cause 

companies to move away and harm the market.  

 



6.1.3 The Number of Sites Which a Government Auctions 
in the Tendering Tariff System Determines the Amount 
of Development 

 
As discussed in Chapter 2, the crucial determinant of the amount of investment within the 

auction system is the ability or willingness of the government to requisition sites for 

auction.  This is expressed by the simple statement: 

 

Total development = The total amount of sites which the government is willing to 

requisition 

 

A government considering instituting a tendering tariff system should consider public 

reaction along with the type of compensation to be given.  If the total amount of desired 

development is less than the amount of developable area within the government’s 

requisitioning boundaries, the tendering tariff is possible.   

 

6.2 Strategy within the Policy Frameworks 

6.2.1 Fixed Tariff 
 
As mentioned in Chapter 1, the Theory of Constraints suggests that strategy should be 

directed towards the goal of maximizing the constraining resource.  In the case of the 

fixed tariff system, this would be the limited amount of developable land.  In the case of 

Taiwan, methods to acquire land rights are threefold: (1) Permitting: permits to build 

upon government land can be acquired for periods of three years.  However, this means 

that projects must be underway by this time, or the land will go back to the government.  



(2) Land leases: for several thousand USD a site may be leased from the government.  

This site need not be developed, but the acquisition of too many leased sites could put 

strain on the finances of a company.  (3) Contracts with land owners: of all the methods 

of acquiring the rights to land, this is the most difficult.  However, the amount of time 

before project development begins along with the money paid for land lease may be more 

flexible.   

Although the pursuit of land acquisition is the key factor to market share, there are 

constraints to how many projects a company can pursue.  These limits might include: 

the rate at which new sites can be found, the maximum financial resources a company has 

for expenditure on land leases and operations, the number of projects which can be 

developed before permits expire, or the financial feasibility of remaining projects.  

Therefore, the focus of resources will shift as the land acquired reaches its level of 

constraint.  When presented with the expiration of permits, resources must be devoted to 

speeding up the project development process.  This may also be the case when presented 

with the limits of financial feasibility because projects cease to be a revenue drain, and 

instead become a source of new revenue once projects have been completed.  Financial 

resources may also come from outside sources such as banks.  This process of shifting 

the focus of resources is shown in the figure below: 

 

 

 

 

 



 

Figure 12  The Shift of Strategic Focus Due to Constraints 

  
 
 

The concept of shifting strategic focus involves human and capital resources.  Therefore, 

a more dynamic wind development company will have staff skilled in various areas in 

order to facilitate an easy shift from one focus to another.   

 

6.2.2 Tendering Tariff 
 
Although the constraining resource in the fixed tariff system is also land rights 

acquisition, the method for getting rights to this land differs greatly.  The focus of the 

company then becomes finding advantages to winning auctions.  These advantages are 

not limited to having the lowest cost construction.  There have been a number of local 
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auctions which were won at very high rates.  Moreover, there are other factors such as 

joint ventures and local manufacture which are also factored into auctions.  Although 

price may be the primary determining factors used in federal auctions, local auctions may 

vary.  Thus, the focus of the search for auction advantage may encompass looking for 

auctions which the developer can win with a sufficient ROI.  The auction advantages 

and corresponding strategies are shown by the figure below: 

 
Figure 13  The Search for Advantage in Auctions 
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6.3  Company Vision 
 
In their book, “Competing for the Future” C.K. Prahalad and Gary Hamel (1994) note 

that the visions of many successful companies extend much further into the future than 

they had anticipated before conducting interviews.  They explain that companies with 

short term visions often face tremendous competition while companies with longer term 

visions find themselves in uncontested markets.  

A vision of a wind energy company might be to achieve a certain percentage of 

market share within the country they are already in.  This might involve competing 

within the established rules to outpace the competition’s windfarm development.  A 

company with this type of goal is likely to be surrounded by competition for land (fixed 

tariff) or contracts to build windfarms (tendering tariff).   

A broader future vision of a wind energy company could include bringing wind 

energy to the whole world.  In this vision, countries without infrastructure are also 

viewed as potential development areas.  A company with this type of vision is likely to 

find itself in uncontested markets.  A comparison of the practices and outcomes of a 

company with a local vision versus those of a company with a global vision is given 

below. 

 

 

 

 

 

 



Table 11  Global Vision vs. Local Vision 
Local Vision Global Vision 

Begin with site search within own country Begin with country search 

Utilize existing infrastructure and laws May have to promote laws and direct 
infrastructure creation 

Only need to gain local support and 
permitting 

May need to gain support on all levels 

May be stuck in competitive market First mover advantage possible 

 

As seen here, a company with a global vision will have to analyze the possibility of 

entering into foreign markets.  A decision tree addressing whether or not this type of 

company should enter a country is listed below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure 14  Decision Tree for Multinational Wind Energy Developers 
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understand the process of project development involved in the development of windfarms.  

A diagram of this process is given below.  

 

Source: Canadian Wind Energy Association  
*Currently securing equipment can take over two years because of waiting lists  
 

The resources of a firm can be evaluated in terms of whether they are:  (1) Valuable in 

terms of enabling a firm to employ a value-creating strategy, by either outperforming its 

competitors or reduce its own weaknesses, (2) Rare, (3) Imperfectly imitable, or (4) 

Imperfectly substitutable.58  The rarity of these resources varies from market to market.  

Therefore three tables have been given depicting new and mature market under the fixed 

tariff and tendering tariff systems (there are no mature markets with a tendering system).  

                                                 
58 Barney, J. B. “Firm Resources and Sustained Competitive Advantage” (1991)  
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Figure 15  Steps to Windfarm Project Completion  



Table 12  Mature Markets with Fixed Tariff System  
Resource (in terms of 
ability) 
 

Valuable 
(very or 
moderately)

Rare 
 
 

Imperfectly Imitable or  
Substitutable 
 

Site Search  Very No Yes (software) 
Land Negotiations 
 

Very 
 

Yes 
 

No (experiential knowledge 
needed) 

On Site Wind Analysis Moderately No Yes (knowledge acquirable) 
Environmental Work Moderately No Yes (contractors) 
Interconnection Moderately No Yes (contractors) 
Permitting Moderately No Yes (knowledge acquirable) 
Knowledge of equipment Moderately No No  
Construction  Moderately No Yes (Wind contractors can do it)
Maintenance Moderately No Yes (contractors) 

 

Table 13  Newly Developed Markets with Fixed Tariff System  
Resource (in terms of 
ability) 
 

Valuable 
(very or 
moderately)

Rare 
 
 

Imperfectly Imitable or 
Substitutable 
 

Site Search  Very Yes Yes (but software) 
Land Negotiations 
 

Very 
 

Yes 
 

No (experiential knowledge 
needed) 

On Site Wind Analysis Moderately Yes Yes (knowledge acquirable) 
Environmental Work Moderately Yes No 
Interconnection Moderately Yes Yes (contractors) 
Permitting Moderately Yes Yes (knowledge acquirable) 
Knowledge of equipment Moderately Yes No  
Construction  Moderately Yes Yes (Wind contractors can do it) 
Maintenance Moderately Yes No 

 

Table 14  Newly Developed Markets with Tendering Tariff System 
Resource (in terms of 
ability) 
 

Valuable 
(very or 
moderately)

Rare 
 
 

Imperfectly Imitable or 
Substitutable 
 

Auction Skills  
 

Very 
 

Yes 
 

No (experiential knowledge 
needed) 

On Site Wind Analysis Moderately Yes Yes (knowledge acquirable) 
Environmental Work Moderately Yes No 
Interconnection Moderately Yes Yes (contractors) 
Permitting Moderately Yes Yes (knowledge acquirable) 
Knowledge of equipment Very Yes No  
Construction  Very Yes Yes (Wind contractors can do it) 
Maintenance Very Yes No 



As can be seen in the above tables, the advantages existing in the new markets with the 

fixed tariff and tendering tariff system are large because of a rarity of resources available 

to existing power producers.  Multinational companies can enter into fixed tariff 

markets and defend against other multinational companies by acquiring land leases, 

permits, and negotiations with local land owners.  The defense in the tendering tariff 

system would not be as simple and would involve the auction skills discussed earlier. 

 

6.3.2  A Model for Estimating Market Share 
 
One of the most important factors in deciding to enter into a new market is what the final 

market share of the company will be in comparison with the amount of effort and capital 

needed to establish operations.  Theoretically, with an estimate of the amount of 

developable land within a market, along with estimates of the rate of site acquisition for 

the various companies involved, it is possible to predict the distribution of land found by 

different companies.  This is shown here: 

 
C + a + b + c… = 1 

And thus: 
CLand = TL – TL(a+b+c…) 

 
where CLand equals the land developed by C, the company in question and C, a, b, c… 
are the proportional speeds of the competing companies  
 

To illustrate this, imagine that 3 companies are competing for the same 4.0 GW of 

developable sites:  the Company 1 and Company 2 have similar speeds for site 

acquisition, but Company 3 is twice as fast.  The amount of land acquired by the first 

two companies will be 1 GW a piece and the third will have 2 GW.  All other things 

being equal, this means double the profits for the third company. 
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Figure 16  Final market share if Company 3 acquires land twice as fast 
 

Within the fixed tariff system, a company may defend against other companies by land 

leases, etc.  If windfarm developers are already present in a fixed tariff market, a survey 

of how many of the suitable sites are already “taken” should be conducted.  The 

equation therefore becomes: 

 
CLand = TL – [P * TL] – [(TL – [P * TL]) - (TL – [P * TL]) * (a+b+c…)] 

 
where CLand equals the land developed by C, the company in question; C, a, b, c… are 
the proportional speeds of the competing companies;  TL = total number of sites that 
have not been developed; P = the total number of sites that has been leased, etc. 
 

Thus, taking the example above one step further, if the market consists of 20% sites 

which have already been found, Company 1 and 2 will only have 20% of the market and 

Company 3 will have 40% of the market.   
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Figure 17  Final market share if Company 3 acquires land twice as fast and there has been land 
leases 
 

Although the speed at which a company acquires sites cannot be deemed an exact science, 

a resource based approach can give an idea of which companies will be faster, and which 

companies will have problems with more difficult sites.   

 

6.4  Policy Goals 
 
When creating an infrastructure for renewable energy incentive programs, countries must 

consider what goals they wish to accomplish and then prioritize these goals.  Countries 

with different goals will measure success by different criteria.   

The policies involved in reaching the goals of carbon emission reduction, pollution 

reduction, and energy crisis prevention are often congruent.  An increase in the use of 

wind energy in preparation for energy crises will usually significantly reduce carbon 

emissions and pollution.  However, there are points where the solutions diverge.  A 

greater use of nuclear energy may prevent energy crises and reduce carbon emission, but 

the nuclear waste it creates can be harmful to the environment.  Another example is the 



generation of energy with hydrogen produced from fossil fuels.  This type of generation 

is very clean and releases very little carbon, but the efficiency of these types of plants is 

much less than traditional plants and thus fossil fuels will be used up at a much faster rate.  

Moreover, country who wishes to establish a local renewable energy industry may make 

policies that ensure that the products are manufactured locally and projects developed by 

local companies.  This goal may conflict with the other three because local companies 

often do not perform up to global companies’ standards.   

 

6.4.1 The Idea of a Hybrid System 
 
One problem with the fixed tariff system is that it lacks a mechanism for price 

discrimination and thus creates some projects which are very profitable and others which 

are only marginally so.  The larger the amount of desired development, the higher the 

price needed to make the sites with the lowest wind availability profitable and the larger 

the profit margin on sites with the highest wind availability.  This high profit may seem 

appropriate when the projects are difficult to put together, but frugal policymakers may 

be less willing to give high profits to easy high wind projects that are acquired because of 

first mover advantage.  This may cause the establishment of too high a price per kWh 

(this may have been the case with the choice to use 28% availability to determine the 

price in Taiwan).   

For these reasons it may be beneficial to establish a tendering tariff/fixed tariff 

hybrid in which the tendering tariff is used to a point where the government is not 

comfortable further developing sites and then switching to another form of incentive 

method. 



 

6.4.2 The Goal of Establishing a Local Wind Turbine 
Manufacturing Industry 

 
The technologies involved in the wind turbine manufacturing industry are heavily 

guarded and incentives must quite large for international companies to make an 

investment within a country.  Policies to this purpose were attempted by both China and 

Taiwan, but of these two countries, only China has been successful.   

China requires that all wind turbines constructed in China be made from 70% 

Chinese parts.  This has not only has prompted major manufacturers such as Vestas and 

Suzlon to set up manufacturing plants in China, it has also enticed joint ventures between 

Chinese firms and experienced wind turbine manufacturers. 

Taiwan also attempted to encourage local manufacturing.  Incentives were offered 

to companies using wind turbines with 30% of their parts manufactured by Taiwanese 

companies.  However, thus far this policy has been ignored by companies, which have 

found the incentives too small.  Industry insiders have said that the market is too small 

for the incentives to have an effect.  According to one insider, China’s official stance on 

Taiwan’s status as one of its territories prompted an inquiry as to whether Taiwanese 

wind turbine parts manufacturers could be included under the umbrella of China’s 70% 

policy.  However, when Chinese officials were questioned as to the possibility of this, 

they declined, saying that “politics is politics and economics is economics”. 

 



6.4.3 The Goal of Promoting Local Windfarm 
Development Companies 

 
In both Taiwan and China there are two dimensions to promoting local wind farm 

development companies.  One involves giving local companies a competitive advantage 

so they can succeed against competitors.  The other involves motivating local power 

producers to pursue wind energy.   

Establishing a competitive advantage for local firms in China has been achieved by 

giving tax incentives to large Chinese power providers.  This allows them to achieve a 

lower price during bidding.  However, a policy like this is not likely to have as much 

success in Taiwan where the competition is focused on land rights instead of price.  In 

Taiwan, a quota system is used instead.  TaiPower must develop 50% of the windfarms 

in Taiwan. 

The motivation of power producers has proven more difficult in both countries.  

However, it has been achieved using the fixed quota in China along with threats of 

penalties if the policy was not followed.  Motivating TaiPower to pursue wind energy in 

Taiwan involved key people in control of TaiPower’s budget. 

 

6.5  Summary 
 
There is a fixed supply of fossil fuels which may not keep up with demand and will 

eventually enter into decline.  The high costs involved with this decline will ensure that 

fossil fuel generation is abandoned, and renewable energies will eventually come to 

dominate the energy market.  In order to ease this transition and protect the environment, 

countries have begun promoting the use of renewable energies.  Wind energy has been 



used in its various forms for thousands of years and is currently the most economical of 

all the new players in the renewable energy industry.  Wind energy development 

strategy is integrally tied to government incentive policy because of the difficulties wind 

energy currently has competing with other forms of electric generation on its own.  

Therefore, the policies a country chooses will have a heavy influence on the development 

of wind power in a country.  These policies have influence on the rate which windfarms 

are built, the quality of the farms, the price which is paid for the electricity, and the extent 

to which local companies are involved among other things. 

As seen in the case of Taiwan, the price paid per unit of energy is crucial to the 

development of the industry.  In Taiwan the rate was originally set so low that increases 

in price become necessary to further stimulate growth.  The original low price has made 

it impossible for Taiwan to reach its initial wind energy goals and thus the goal for MW 

capacity has had to be lowered.  Taiwan’s attempts to build a wind energy 

manufacturing industry have been hampered by its small size.  However, its state owned 

power producer currently has the rights to 50% of the Taiwanese wind energy market 

because of the policy established by the Bureau of Energy. 

In China there has been a surge of growth in the past few years.  This is due to the 

large number of auctions offered by the federal and local governments along with the 

willingness of wind development companies to participate in these auctions.  Wind 

turbine parts manufacturing has skyrocketed in China in recent years in large part due to 

the 70% minimum requirement for local parts in turbines.  This is possible because of 

China’s large market and inexpensive labor. 

 A “global” wind energy developer will have to make the decision to enter into new 



markets.  Key considerations when making this decision involve the prospects of 

establishing policy and infrastructure in countries where they are currently absent.  

Other considerations involve the size of the market and estimations of the percentage of 

market share that can be achieved.   

 

6.6  Suggestions for future research 
 
The dynamics of the local auctions in China is currently poorly understood.  It is 

uncertain whether the outcomes of the auctions are determined mostly by price or other 

factors.  It is also uncertain why the major power producers do not participate as much 

in the local auctions as in the federal auctions.  Further research in this area is needed.  

Other areas of potential research involve the creation of policy intended to stimulate 

cogeneration with wind energy.  This would involve the initial incorporation of wind 

energy with fossil fuel generation.  As mentioned in chapter 1, there is the potential that 

oil and natural gas production will begin to decline in the near future.  This complicates 

things because technology for cogeneration with coal and nuclear has not been 

established.  Therefore, policy which would stimulate the further incorporation of wind 

energy with other renewable energy (such as landfill methane) should be researched.  

 
 
 
 
 
 
 
 
 
 
 


