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Executive Summary 
 

Energy conservation and the development of renewable energy resources has been a policy priority in 

Oregon for more than 30 years, stimulated, as were many other state and national energy-related 

initiatives, by the 1973 OPEC oil embargo and sharp increases in energy prices in the second half of the 

1970s. Among Oregon’s specific policy responses was the establishment, in 1979, of the Business Energy 

Tax Credit (BETC), a program under the direction of the Oregon Department of Energy (ODOE) with the 

intent to provide Oregon businesses with an incentive to invest in energy conservation measures and 

renewable energy projects. In each of the last three years, ODOE has authorized tax credits valued in 

excess of $100 million. In June 2009, in light of existing and projected state budget deficits, the Oregon 

legislature passed House Bill 2180, charging ODOE with the task of examining “. . . the financial aspects 

of representative projects . . . to determine the extent to which each facility depends on state tax 

incentives for initial investment and continued operation.” ODOE subsequently engaged Industrial 

Economics, Incorporated (IEc) to complete the requested study and to offer recommendations, as 

appropriate, for the future scope and administration of the program. This report provides the results of our 

research and analysis. 

Project categorization 
We focused on four general categories of BETC recipient projects, those utilizing wind, solar, biomass, 

and conservation technologies that received final tax credit certification during the years 2002 to 2009. 

This period captures some of the impact of two changes to the BETC program that were key drivers of the 

program’s growth: the 2001 creation of the pass-through option for entities that do not have state tax 

liability or for whom a cash payment is more beneficial than a multi-year tax credit; and the 2007 increase 

in the size of the available tax credit for renewable energy projects from 35 to 50 percent of certified 

project costs. Within the categories of interest, we defined eight sub-categories for further analysis: wind 

(differentiating between “small,” “community-scale,” and “utility”- scale projects); solar photovoltaic 

(PV); biomass combustion (i.e., projects that generate heat and/or power by burning biomass feedstocks); 

biofuels; lighting modifications; weatherization; heating, ventilation, and air conditioning (HVAC); and 

variable frequency drives (VFDs). 

Financial analyses and results 
To answer the central question of whether projects that received a BETC were in fact dependent on the 

tax credit (i.e., would not have gone forward without it), we constructed project-specific financial models 

that are intended to re-create, as accurately as possible, the kind of analysis that the project applicant 

would have undertaken before deciding to proceed. We applied these models to a limited, but 

representative, set of projects in each sub-category (with the exception of HVAC and VFD projects, 

which we analyzed as a group). By comparing model output with and without the BETC, we can draw 

conclusions about how significant the tax credit was in determining whether the project was a “good 

investment.”  

The financial analyses express the value of an investment in terms of an internal rate of return (IRR). We 

used government, academic, and industry studies, as well as our own industry experience, to define a 

target IRR range for each technology category, as summarized in the following table.  Unless applicants 
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or their files provide specific data on their project evaluation criteria, we assume that their project-specific 

IRR targets fall within the appropriate range.  

 

PROJECT TYPE 

ASSUMED TARGET IRR RANGE 

Low High 

Wind 6.5 15 

Solar PV 7 18.5 

Biomass combustion and biofuels 20 30 

Conservation-lighting modifications 24 60 

Conservation-weatherization 26 32 

Conservation-HVAC and VFD 25 36 

 

Wind 

Our analysis indicates that the BETC is a more significant driver of financial performance among 

small wind and community-scale projects, and perhaps smaller utility-scale projects as well, but has 

little impact on the financial performance of larger utility-scale projects. The cap on the maximum 

BETC value limited its impact on very large projects with high total costs; projects at or near the 

maximum allowed total costs benefitted the most from BETC support. The financial characteristics of 

smaller projects also appear to increase the impact of the BETC, since higher equipment costs and capital 

constraints place such projects at a disadvantage relative to large-scale investments. We note that our 

analysis of utility-scale projects included two that were completed during the second half of the last 

decade. Over the past ten years, improved efficiency and increasing energy values made these projects 

more attractive. While the BETC may have been more relevant even for larger projects earlier in the 

decade, changing markets and technology appears to have reduced its importance for utility-scale wind. 

Conservation 

Despite the relatively low risk associated with conservation investments, observed IRR requirements 

appear comparable to more risky investments.  The impact of the BETC depends in part on the underlying 

cause for this high IRR requirement, which can vary between applicants and project types. Property 

owners may not directly benefit from their tenant’s energy savings. Capital-constrained applicants such as 

schools lack access to flexible financing sources, so even high returns do not guarantee that a project can 

be implemented. In some cases, individuals may underestimate the potential benefits of these investments. 

The BETC can play a significant role when capital constraints are the main problem facing 

conservation project applicants, or when the project owners and project beneficiaries are not the 

same.  When a lack of information presents the primary barrier to investment, the importance of 

the BETC may change over time as consumers become more aware of the benefits of investments in 

different conservation measures.   
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Biomass combustion 

Combustion-based biomass projects may face unique risks. The availability and cost of fuel may vary, 

and project owners may need to enter into contracts with suppliers for fuel. In addition, equipment 

manufacturers and installers may offer shorter warranties than are typical for PV systems. Even if the 

equipment functions properly, achieving the expected level of performance may require significant 

technical skills. Firms and investors often expect higher returns on investment for biomass project in light 

of these risks. 

Our analysis indicates that biomass combustion projects likely require BETC support, in 

combination with other incentives, to meet the target IRRs required by applicants. Although these 

projects can meet higher IRR targets than solar PV, the relatively large up-front investment required 

presents a challenge for smaller businesses. The BETC can reduce the total long-term capital required to 

develop the project and make such projects possible for these businesses. 

Biofuels 
Biofuels projects also face unique risks due to their exposure to multiple commodity markets.  Like 

combustion-based biomass projects, biofuels facilities require a steady supply of raw materials at a 

reasonable price over long periods of time. Their success depends upon the maintenance of a favorable 

spread between the cost of inputs and the value of fuel produced.  Biofuels projects often produce 

byproducts that may be sold.  These revenues can increase profits, but they can also expose the project to 

risk from volatile byproduct markets. The success of biofuel projects depends largely upon project 

management’s capacity to hedge what risks they can, and on the continuation of incentives 

currently in place. The BETC cannot directly address these risks, but it can reduce the capital 

required to develop these projects. 

Solar PV 

The BETC likely played a significant role in enabling each of the three solar PV projects we 

analyzed.  However, given the variability in the mix and size of other incentives available to such 

projects, we exercise caution when making generalizations based on this small sample of projects. To 

supplement our project-level analyses, we estimated simple IRRs for all projects in our dataset based on 

the payback periods reported by applicants and assuming a uniform 20-year project lifetime for all PV 

projects.  These estimates exclude all incentives and reflect only the benefit derived from the value of the 

energy produced. Using this simple technique, most solar PV projects in our dataset exhibit an IRR below 

the target range. Of three projects sampled, the “median” increase in IRR due to non-BETC incentives 

was 7.8 percent.  Although this is a crude measure of average non-BETC benefits received by projects, 

applying this increase to our solar PV dataset illustrates the magnitude of their impact, shifting many of 

the projects closer to the lower end of the target IRR range. When we add the BETC to the calculation, a 

large number of projects move into the target IRR range; in other words, many of the solar PV projects in 

our dataset appear to be dependent on the tax credit. 

Summary 

We consider the BETC to be an important factor in project development when the tax credit moves the 

project’s IRR from below to within the assumed target range.  In general, the likelihood of this result 

increases if the value of the BETC is large relative to the total project cost.  It also increases if the gap 

between the project's expected returns without the BETC and its required returns is large.  As a result, 
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three general factors determine the value of the BETC:  the return on investment without the BETC, the 

target return on investment, and the value of the BETC relative to total project costs. Exhibit ES-1 

summarizes these factors for each category, and notes the resulting importance of the BETC for each. 

 

EXHIBIT ES-1  SUMMARY OF  FINANCIAL ANALYSIS  CONCLUSIONS  

PROJECT TYPE 

FACTORS 
RELATIVE IMPORTANCE 

OF BETC 
RETURN W/O BETC1 REQUIRED RETURN1 

BETC / TOTAL COST 
RATIO 

Solar PV Low Moderate High (up to 50%) High 

Biomass combustion Moderate High High (up to 50%) High 

Small wind Moderate Moderate / High High (up to 50%) High 

Community-scale 

wind 
Low Moderate High (up to 50%) High 

Lighting 

modifications 
Moderate / High High Moderate (35%) Medium / High 

Weatherization Low / Moderate High Moderate (35%) Medium / High 

Biofuels Moderate / High High High (up to 50%) Medium / Low 

Utility-scale wind  Moderate Moderate Low (<15%) 3 Low 

1 Low <5%, Moderate 5%-20%, High >20% 
2 Utility scale projects in our sample generally exceed the maximum allowable cost by a large margin, resulting in 

a low BETC value relative to total costs. 

 

Economic impact analyses and results 
In this analysis, we examine the positive regional economic impacts of BETC-recipient projects, drawing 

on the sample projects used in the financial analyses. We also use the results of our financial analyses to 

identify economic impacts that are attributable to the BETC program (i.e., impacts that would not have 

been realized absent support provided by the BETC).    

To complete our economic impact analyses we depended primarily on IMPLAN, a widely used model 

that translates initial changes in expenditures (i.e., project costs) into changes in demand for goods and 

services throughout the regional economy, including both direct purchases of project equipment and 

“ripple effects” such as expenditures of wages on household goods. For utility-scale wind projects, we 

generated results using the Jobs and Economic Development Impact Model (JEDI), an IMPLAN-based 

model developed by the U.S. Department of Energy specifically to examine the regional economic 

impacts of wind energy development at the state level.  

Note that this effort is not intended to be a comprehensive analysis of the economic impacts associated 

with projects that received a BETC.  A comprehensive economic impact assessment of the BETC 

program would require information about project operation over time for a robust sample of projects, 

which would require more investigation of local (i.e., county and municipal) tax incentives and other 

financing options.  This analysis also does not capture the benefits of reductions in emissions, human 
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health and ecological impacts that may be associated with use of renewable energy. Instead, we examine 

at a screening level the potential scope and scale of economic impacts that are associated with specific 

categories of BETC-recipient projects, and consider how these impacts compare with each other and with 

BETC investments.  Specifically, we estimate the increased demand for labor, labor income, and “net 

additional dollars” added to the economy generated from these projects.  

Wind  

Regional economic impacts of wind projects vary by project type.  Compared to other BETC-recipient 

projects, the regional impacts of utility- and community-scale wind are large, particularly in the 

construction phase.  This is due to the large initial project costs relative to other categories. When 

compared against the BETC investment, regional impacts of sample projects are larger than the 

investments they received ($11 million for utility-scale, $6.7 million for community-scale).  Community-

scale wind projects also have the potential to provide larger localized economic impacts on a per MW 

basis than some larger utility-scale projects, because the ownership is more likely local, and associated 

proprietor incomes are more likely to be spent locally in Oregon.  

Due to their specific land and wind-quality requirements, community- and utility-scale wind projects are 

typically located in relatively rural areas. In particular, counties along the Columbia River Gorge have 

benefitted from wind energy production, with 15 of the 19 wind projects in our database located in those 

counties.  Local property taxes levied on these projects, as well as the lease payments made to local 

landowners, can be a significant source of revenue for rural counties. The employment effects of these 

projects are not large in the context of urban development. However, the relative percent of total 

employment and local tax revenue would be higher in rural counties than in urban ones.  

Although the regional economic impacts of utility-scale wind projects are relatively large, they also 

appear likely to have occurred absent the BETC. Community-scale and small wind projects appear to be 

more dependent on the BETC to achieve financial viability, so it is easier to attribute the resulting 

economic impacts to the BETC program. 

Conservation 

Our analysis of the regional economic impacts of several categories of projects, including lighting 

modifications, weatherization, HVAC, and VFD projects, suggest that these projects have large economic 

impacts compared with project costs.  This is true at both the project and the “project category” level.   

Impacts derive principally from the energy savings that continue after these projects are installed. For 

public entities, we assume that utility costs savings will accrue to taxpayers and/or be spent on other 

taxpayer objectives.  For private-sector entities, individual BETC recipients are likely to use utility bill 

savings in different ways, depending on their market positions and objectives. For the purpose of this 

analysis, we assume that savings represent increases in revenue that are reinvested in the operating 

businesses.  While the total number of projects that are “BETC-dependent” in these categories is 

uncertain, even our low-end estimates of the potential program impact suggest that these projects are 

typically have positive economic impacts relative to the BETC investment. 

Biomass combustion and biofuels 

Because we examined only individual biomass combustion and biofuels project impacts, we cannot draw 

broad conclusions about the economic impacts of these projects in Oregon. This uncertainty is 
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compounded by the relatively high risk involved in developing these projects; in some cases projected 

operations may differ from actual operations.  Therefore, while the individual projects we examined 

appear to generate significant economic impacts over their anticipated project lifetimes, we caution 

against any general conclusions about biomass and biofuels projects based on these insights. 

Solar PV 

Solar PV projects appear to result in relatively small regional economic benefits overall. Because 

IMPLAN assumes that most materials are produced outside of Oregon, construction phase impacts are 

smaller than initial project costs. Solar PV projects do not produce a great deal of energy, and operational 

impacts are therefore also modest. However, we note that the assumption that most materials for these 

projects are imported from outside Oregon may need to be revisited as Oregon works to encourage solar 

and other original equipment manufacturers to locate in the state. In addition, investments in solar PV 

projects may have important benefits that are not captured in a regional economic impact analysis, such as 

improved human health impacts from avoided emissions, increased property values, and policy 

incentives.  

Summary 

Our analysis of the economic activity that BETC-recipient projects generate, summarized in Exhibit ES-2, 

reveals considerable economic activity associated with these projects, particularly when the large number 

of projects are aggregated and multi-year impacts are considered.  However, the type and degree of 

activity can also be highly variable across technologies. As shown, we find that the total impact on the 

Oregon economy of at least two project categories (utility-scale wind and conservation) can exceed $100 

million . In the case of conservation, each sub-category has the potential to generate this level of 

economic activity. 

Across sectors, we find that many initial project costs involve purchase of materials manufactured outside 

Oregon. In some cases, this leads to economic impacts that are actually smaller than total project costs.  In 

addition, construction and labor costs typically exceed operations costs in initial years. However, over the 

project timeframe, larger impacts occur related to the additional revenues/cost savings associated with 

energy production or conservation.  These impacts represent a “revenue stream” that is redistributed 

throughout the economy, and creates demand for both materials and employment.  Across the different 

categories of projects, we calculate that every dollar spent on a BETC project is associated with roughly 

$0.40 to $1.50 in labor income, either directly through project implementation or through redistribution of 

revenues and cost savings. In general, the costs of both renewable energy and conservation projects are 

dominated by materials that are produced outside of Oregon. Development of local manufacturing 

capacity, as a result of the BETC or otherwise would greatly enhance the regional economic impacts 

attributable to these projects.
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EXHIBIT ES-2  SUMMARY OF ECONOMIC IMPACT ANALYSIS  CONCLUSIONS  

PROJECT CLASS 

TOTAL 

NUMBER OF 

PROJECTS IN 

OUR FINAL 

DATASET    

PROPORTION OF 

PROJECTS THAT 

ARE BETC- 

DEPENDENT 

TOTAL BETC 

DOLLARS 

GRANTED TO 

PROJECTS IN 

OUR FINAL 

DATASET 

($2010) 

REGIONAL IMPACTS OF 

SINGLE PROJECT1 

REGIONAL IMPACTS OF 

ALL BETC PROJECTS IN 

OUR FINAL DATASET2 

BETC-DEPENDENT 

ECONOMIC IMPACTS 

RELATIVE TO SCALE OF 

BETC INVESTMENT,  

Wind 

Small 8 Most $0.1 million Small (<$50,000) Small (<$50 million) Positive 

Community 1 N/A $6.8 million Large (>$1 million) N/A3 Positive 

Utility 11 Few $87.3 million Large (>$1 million) 
Small to Large (<$50 

million to >$100 million) 
Limited 

Lighting Modifications 3,973 >15 percent $34.7 million Small (<$50,000) 
Small-Large (<$50 million 

to >$100 million) 
Positive 

Weatherization 3,651 >10 percent $26.8 million Small (<$50,000) 
Small-Large (<$50 million 

to >$100 million) 
Positive 

HVAC 311 >11 percent $11.8 million 
Medium (>$100,000 

<$1 million) 

Small-Large (<$50 million 

to >$100 million) 
Positive 

VFD 280 >15 percent $7.8 million 
Medium (>$100,000 

<$1 million) 

Small-Medium (<$100 

million) 
Positive 

Biomass combustion 16 Unknown $60.3 million Large (>$1 million) Not calculated Likely positive4 

Biofuels 23 Unknown $33.2 million Large (>$1 million) Not calculated  Likely positive4 

Solar PV 423 > 50 percent $35.1 million Small (<$50,000) Small (<$50 million) Limited/Breakeven 
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PROJECT CLASS 

TOTAL 

NUMBER OF 

PROJECTS IN 

OUR FINAL 

DATASET    

PROPORTION OF 

PROJECTS THAT 

ARE BETC- 

DEPENDENT 

TOTAL BETC 

DOLLARS 

GRANTED TO 

PROJECTS IN 

OUR FINAL 

DATASET 

($2010) 

REGIONAL IMPACTS OF 

SINGLE PROJECT1 

REGIONAL IMPACTS OF 

ALL BETC PROJECTS IN 

OUR FINAL DATASET2 

BETC-DEPENDENT 

ECONOMIC IMPACTS 

RELATIVE TO SCALE OF 

BETC INVESTMENT,  

Note: This analysis does not consider benefits (e.g., human health-related) associated with replacing fossil fuels with cleaner forms of energy. 

1 Measured using net additional economic activity (value added) results from IMPLAN, except for community and large-scale wind, where value added is 

estimated from outputs of the JEDI model. 

2The low end of the range reflects the number of projects expected, at a minimum, to be BETC-dependent; the upper end of the range reflects all BETC-

recipient projects. 

3 With only one community-scale wind energy project in our sample, we cannot present conclusions regarding the regional impact of multiple projects of this 

type. 

4 Assumes sample biomass facilities are typical. 
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Concluding observations and recommendations 
Our financial analysis of wind, solar PV, biomass combustion, biofuels, lighting modification, 

weatherization, HVAC, and VFD projects that received a BETC during the period 2002 to 2009 indicates 

that the importance of the tax credit in determining whether a renewable energy or conservation project 

will move forward varies across technologies and, within technology categories, over time. As 

technologies mature, and the associated “capital risk” declines, the significance of the BETC as a driver 

of the “go/no-go” decision declines as well. We note that recent changes to the BETC program reflect the 

Legislature’s and ODOE’s understanding that the most effective tax credit will not be one-size-fits-all. 

Our analysis of the economic activity that BETC-recipient, as well as BETC-dependent, projects generate 

indicates that it is real and in some cases significant, but also that the type and degree of activity can be 

highly variable across technologies. In addition, we note that in examining economic impacts we have not 

provided a comprehensive analysis of potential program-related benefits, an example of which would be 

reductions in energy-related greenhouse gas emissions. 

Our findings lead us to offer three general recommendations for future BETC program implementation. 

1. Recognize the varying degrees of significance that the BETC has across projects of 

different type and scale, and tailor the eligibility criteria accordingly. 

Given the limited sample of projects we analyzed, the results of our analysis should not necessarily be the 

determining factor in establishing priorities for future tax credit recipients. However, they indicate the 

value of establishing transparent eligibility criteria that take into account factors such as the tax credit’s 

value relative to total project costs or the investment risk of a relatively immature technology.  

2. Build feedback mechanisms into program administration to enable ongoing 

consideration, and refinement, of the tax credit’s scope and scale for individual 

technologies. 

When a tax credit program is working effectively, the need for the credit within a project category should 

decline over time. Regular re-evaluation of how significant the BETC is in making project investments 

financially attractive would help to ensure that the public’s investment remains appropriately targeted. 

3. In order to accomplish these “continuous tailoring” objectives, expand the pre- and 

post-certification reporting requirements. 

Our analysis to date has relied primarily on the project information provided by BETC recipients at the 

time of their application, which does not always include information that may be important to an analysis 

of the tax credit’s impact. For example, while applicants have been required to note federal grants that 

support their project, the program has not required a complete accounting of all forms of financial 

support. Ensuring that this information is included in an application would greatly facilitate future 

analyses of program effectiveness. We also note that interest in the type and degree of economic activity 

attributable to the BETC program will likely remain high. Through inter-agency coordination or other 

appropriate means, the key will be to collect information on project performance post-certification. In 

particular, we note the importance of measuring post-certification energy savings, as these appear to be 

important drivers of economic activity. 

Questions for further inquiry 

The scope of our analysis enables us to present the above conclusions and general recommendations. At 

the same time, the limitations of our study (namely the number of projects we were able to analyze and 
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the depth of those analyses) leave unanswered (or incompletely answered) several interesting questions 

that warrant further inquiry, including the following. 

 

1. Does the BETC combined with the pass-through option provide particular benefit to public 

sector conservation (or other) projects? An area of interesting uncertainty is the dependency on the 

BETC of conservation projects in general, and public sector projects in particular, since our analysis 

indicates that these projects have the potential to produce large economic returns relative to the scale 

of tax credit-based public investment. A closer examination of this sector should specifically consider 

the leverage that the pass-through option provides to non-tax paying entities. 

 

2. Is dependence on the BETC closely correlated with the scale of renewable energy projects? Our 

analysis of wind energy projects suggests that the role of the BETC in making a project financially 

attractive decreases with increasing project scale. Based on our limited sample, however, we cannot 

reach a conclusion about the scale beyond which the tax credit generally will not be the deciding 

factor in project development. Of particular interest might be a deeper examination of the BETC’s 

role in supporting community-scale projects, which tend to receive less attention than the larger, 

utility-scale projects. 

 

3. What is the economic impact attributable to in-state manufacturing that supports BETC 

program activity? Local manufacturing that occurs in support of renewable energy and 

conservation-related activity will produce larger economic impacts than the activities will themselves. 

While we have generally assumed that project-related materials, from windows to wind turbines, are 

not produced in Oregon, we recognize that this is not universally the case. A closer examination of in-

state manufacturing capacity, whether existing or catalyzed by the BETC, would offer a more 

complete assessment of the economic impacts associated with the program.  
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1. Introduction 
 

Energy conservation and the development of renewable energy resources has been a policy priority in 

Oregon for more than 30 years, stimulated, as were many other state and national energy-related 

initiatives, by the 1973 OPEC oil embargo and sharp increases in energy prices in the second half of the 

1970s. Among Oregon’s specific policy responses was the establishment, in 1979, of the Business Energy 

Tax Credit (BETC), a program under the direction of the Oregon Department of Energy (ODOE) with the 

simple and clear intent to provide Oregon businesses with an incentive to invest in energy conservation 

measures and renewable energy projects. 

From 1980, the first BETC program year, until 1999, individual projects could not receive a tax credit in 

excess of $2 million, and total annual credits across all projects were capped at $40 million. Since 1999, 

the Oregon legislature has modified the BETC program in several ways, including: 

 In 1999, eliminating the $40 million cap and increasing the per-project limit to $10 million. 

 In 2001, creating a “pass-through” program component through which parties can “sell” the tax 

credit associated with a qualifying project to a partner for whom the tax benefit holds greater 

value. While this program is of particular benefit to parties without Oregon tax liability (e.g., 

public schools), many tax paying entities also use the program to raise additional, necessary 

capital. 

 In 2007, raising the per-project limit to $20 million for certain project categories and, more 

significantly, increasing the value of the credit from 35 percent to 50 percent of certified project 

costs.  

Exhibit 1-1 illustrates the level of annual program activity since 1980 and the average annual tax credit 

for each certified project.
1
 This chart highlights several facts: 

 During the program’s first 20 years, ODOE certified, on average, between 250 and 300 projects 

annually. 

 Project certifications increased substantially beginning in 2001, almost certainly in response to 

the creation of the pass-through program; over the past 10 years, ODOE has certified, on average, 

more than 1,700 projects per year. 

 Over the program’s 30-year lifetime, the average annual credit per project has remained fairly 

consistent at $30,000-$60,000 (in 2010 dollars).
2
 

  

                                                      
1
 The disproportionately high average tax credit indicated in the first program year results from the fact that only 

three projects were certified, with total credits of just under $1 million (in 2010 dollars). 
2
 Throughout this report, tax credit values are expressed in 2010 dollars. We used the U.S. Department of Labor, 

Bureau of Labor Statistics’ Consumer Price Index (CPI) data (http://www.bls.gov/cpi/data.htm) to inflate past year 

dollars. 

http://www.bls.gov/cpi/data.htm
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EXHIBIT 1-1  BETC CERTIFIED  PROJECTS AND AVERAGE CRED IT BY PROGRAM YEAR  

 

These facts somewhat obscure the additional fact that a relatively small number of projects receive 

disproportionately large share of total tax credits, as illustrated in Exhibits 2-1 and 2-2. Nevertheless, the 

program did not exceed the original $40 million cap in any year prior to 2005; the total value of 

authorized credits averaged a little under $10 million between 1980 and 2004. The more important fact, 

however, is that the growth in the number of certified projects since 2001, regardless of their size, has 

resulted in a program that, in recent years, has authorized tax credits valued in excess of $100 million. At 

a time when Oregon, like many states, faces a significant budget deficit, the responsible thing to do is to 

ask, “Are the tax credits worth it?” or, more specifically, is the economic benefit attributable to credit-

receiving projects larger than the value of foregone tax receipts, and if so, how much larger? 

In 2009, the Oregon legislature began to ask this question when it passed House Bill 2180 (HB2180). 

However, the legislature’s focus was not on a measure of net economic benefit, but rather on the question 

of whether economic benefits associated with conservation and renewable energy projects that received 

the BETC are in fact attributable to the tax credit. In HB2180, the legislature charged ODOE with the task 

of examining “. . . the financial aspects of representative projects . . . to determine the extent to which 

each facility depends on state tax incentives for initial investment and continued operation.” ODOE 

subsequently engaged Industrial Economics, Incorporated (IEc) to complete the requested study and to 
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offer recommendations, as appropriate, for the future scope and administration of the program. This 

report provides the results of our research and analysis. 

Recognizing broad interest in both the “value of the credit” and “economic impact” questions, ODOE 

expanded the scope of this effort in two important ways. First, although the legislature made specific 

reference to “wind energy facilities and conservation projects” when it directed ODOE to examine 

representative projects, ODOE directed us to include in our analysis solar and biomass projects as well (as 

described further below). Second, in addition to the financial analysis requested by the legislature, we also 

completed a preliminary economic impact analysis in order to describe any positive regional effects that 

might be associated with BETC-recipient and BETC-dependent projects. 

We present our report in four sections. 

 Section 1: Characterization – In this first section, we characterize the projects included in the 

detailed dataset provided to us by ODOE, which covers the period 2002 to 2009, and describe 

how we further sorted the dataset in order to focus our analysis. 

 Section 2: Financial Analysis – In the second section, we describe our approach to addressing 

the legislature’s central question and present the results of our analyses of representative projects 

or classes of projects, by category. 

 Section 3: Economic Impact Analysis – In the third section, we describe our approach to 

measuring the economic activity attributable to projects that receive the BETC and present the 

results of our analysis, again by project category.  We also consider the economic impact 

associated with projects identified as BETC-dependent in the financial analysis. 

 Section 4: Summary Observations and Recommendations – In the final section, we draw on 

our analyses to (1) provide several observations regarding the importance of the BETC to the 

achievement of Oregon’s objective of stimulating investment in conservation and renewable 

energy projects, and (2) offer general recommendations regarding issues the legislature should 

consider when it takes up the potential renewal of the BETC program. We also summarize the 

limitations of our research and offer suggestions for additional, beneficial study of the BETC 

program. 

We expect a fairly high level of interest in the results of our analyses, so it is important to state clearly the 

questions we do not directly answer. 

1. How many projects received a tax credit even though they likely did not need the credit in 

order to move forward? The scope and duration of our work precludes the possibility of 

completing detailed analyses of a statistically significant sample of the thousands of projects that 

ODOE certified for tax credits. Our intent was simply to select and analyze (but not identify) 

projects within each category of interest that are representative, and thus illustrative, of a larger 

set of projects. In doing so, we can then draw initial conclusions regarding the relative 

dependence on the BETC of different kinds of projects. 

2. How many jobs has the BETC program created? Although the BETC is not a “jobs program,” 

the challenging economic landscape that Oregon faces inevitably creates an interest in 

understanding the effect of a tax or other fiscal policy on employment. While our economic 



 

  

 
 

    4 

 
 

activity analysis addresses demand for employment and typical additional wages associated with 

modeled projects, estimation of the program’s job-creating impact was not within the scope of 

this effort . Our goal is simply to quantify approximate measures of employment and other 

regional economic activity associated with the types of projects that receive and are dependent on 

the BETC. While such measures are useful in gaining an initial understanding of employment as 

it relates to the BETC, in many cases the economic impacts represent temporary employment 

demand in existing sectors, such as construction. Therefore, it would not be appropriate to use 

them as a basis for estimating the total number of “new” jobs created or supported by projects 

that received a tax credit. 

3. What has been Oregon’s total return on its “investment” of hundreds of millions of dollars 

in tax credits? At a minimum, an analysis of the total return would require data describing actual 

project operations, post-certification, for a statistically significant sample of BETC-recipient 

projects. Such an analysis is beyond the scope of this effort. Nevertheless, as with employment 

(which would be part of the state’s “return”), our analysis creates a window onto this issue by 

estimating the type and scale of regional economic activity attributable to BETC-recipient 

projects of different types. 
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2. Characterization and Sorting of Projects That Received the Business 
Energy Tax Credit 

 

ODOE provided a BETC database comprising 11,186 projects, in 12 ODOE-defined categories, that 

received final certification during the period 2002 to 2009.
3
 Exhibits 2-1 and 2-2 illustrate the number of 

projects and the total value of tax credits (in current dollars) by category. These Exhibits clearly illustrate 

two basic facts: (1) conservation-related projects received a disproportionate number of tax credits during 

this period and (2) tax credit dollars are distributed quite differently; for example, a total of 75 wind and 

biomass projects accounted for nearly 30 percent of total tax credit dollars, while the conservation-related 

projects, accounting for nearly 80 percent of all projects, collectively received approximately 20 percent 

of the tax credit dollars. 

Based on our understanding of legislative interest, we limited our focus to four of the 12 project 

categories: Biomass, Conservation, Solar, and Wind. We further refined our sample by: 

 Selecting two key biomass sub-categories for analysis: projects that generate heat and/or power 

through combustion and projects that produce liquid biofuels;
4
 

 In the solar category, focusing on applications of photovoltaic (PV) technology;
5 
and 

 Analyzing four conservation sub-categories: Lighting Modifications; Weatherization; Heating, 

Ventilating, and Air Conditioning (HVAC); and Variable Frequency Drives (VFDs). 

Of the 19 wind energy projects in the database, 11 are in the “utility-scale” category, with total capacities 

measured in the tens of megawatts. The remaining eight are much smaller scale, employing wind turbines 

with capacities measured in kilowatts. Although we treat wind as a single category for analysis, we 

recognize that “small” wind and utility-scale wind, as well as an intermediate category often referred to as 

“community-scale” wind (traditionally 1-10MW in size), are very different in terms of project 

development and the financial implications of the BETC and other incentives. Therefore, we were careful 

to select projects for analysis that represent the range of development types. To ensure proper 

characterization of this sector, we included in our analysis one additional, 10MW project that received 

final BETC certification in 2010. 

Our selection of conservation subcategories also warrants additional explanation. We included lighting 

modification and weatherization projects given their disproportionate combined share (90 percent) of the 

total number of projects in the conservation category. However, despite their smaller numbers, 

                                                      
3
 The projects in the dataset provided by ODOE account for approximately 90 percent of all certified projects during 

this time period. Consistent with the legislature’s charge, ODOE did not include renewable energy equipment or 

component manufacturing projects. 
4
 The Combustion subcategory comprises three primary system types: Forest Residue, Mill Residue, and Biomass 

Co-Generation. The Biofuels subcategory comprises four primary system types: Biodiesel Production Plant 

(expansion and new); Ethanol Production Plan (expansion and new); Prepared Fuel (pellets or hogged); and Refuse 

Derived Fuel.  
5
 Solar photovoltaic projects account for 90 percent of all solar projects in our dataset. The remaining 10 percent are 

categorized as Active Water Heating projects. 
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conservation projects that we can characterize as “lower frequency, potentially higher impact” warrant 

analysis as well. To this end, we sorted and reviewed the remaining conservation projects in three ways: 

by total energy saved, by tax credit amount, and by tax credit dollar per unit of energy saved. Based on 

this review, it became clear that the HVAC-only and VFD-only subcategories would be appropriate to 

include in our analysis, as these projects are characterized by relatively high credit dollar per unit energy 

saved measures while also being the third and fourth largest conservation subcategories in terms of total 

number of projects and total value of tax credits granted.  
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EXHIBIT 2-1  BETC DATASET PROVIDED TO IEC,  NUMBER OF PROJECTS BY GENERAL TYPE 

 

EXHIBIT 2-2  BETC DATASET PROVIDED TO IEC,  TOTAL CRED IT VALUE ($2010) BY GENERAL TYPE  
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The result of this initial sorting is a dataset comprising 8,780 BETC recipient projects. A small subset of 

BETC recipients in the dataset (359, or approximately four percent of the total, primarily in the 

conservation category) received a credit for projects that include a combination of two or three different 

project elements (e.g., HVAC system + Weatherization; VFDs + Pumps). These combinations present a 

complication for our financial and economic analyses, since the available data do not allow us to assign 

specific costs, or energy production/savings, to each element. Therefore, when selecting projects for more 

detailed analysis, we limited our options to those projects defined by a single element.
6
 Exhibit 2-3 

summarizes the number of projects in our dataset and the value of the tax credits these projects received. 

 

EXHIBIT 2-3  BETC DATASET FOR IEC  ANALYSIS  

PROJECT CATEGORY PROJECT SUBCATEGORY 
NUMBER OF 

PROJECTS 

TOTAL BETC VALUE 

($2010) 

WIND 
Small  8 $129,000 

Utility-scale 11 $87.3 million 

CONSERVATION 

Lighting Modifications 3,973 $34.7 million 

Weatherization 3,735 $26.8 million 

HVAC 311 $11.8 million 

VFD 280 $7.8 million 

BIOMASS 
Combustion 16 $60.3 million 

Biofuels 23 $33.2 million 

SOLAR Photovoltaics 423 $35.1 million 

TOTAL 8,780 $297.1 million 

 

Before turning to the financial analysis of projects that received the BETC, we present some additional 

characterization of the projects in our final dataset. Exhibit 2-4 depicts the number of projects receiving 

final certification, by year and by project category, for the period 2002 to 2009. Exhibit 2-5 depicts the 

value of tax credits granted each year by project category, with all values expressed in 2010 dollars. This 

chart illustrates the jump in the value of tax credits following the 2007 decision to increase certain credits 

to 50 percent of certified costs. Exhibit 2-6 depicts the total number of certified projects (across all eight 

of our defined project categories), indicating the number that utilized the pass-through option. 

 

 

                                                      
6
 Future analysis of these combination projects may be warranted, as they may illustrate particularly beneficial 

leveraging of the BETC incentive. 
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EXHIBIT 2-4  CERTIFIED  PROJECTS,  CATEGORIES  FOR ANALY SIS,  2002 TO 2009 

 
 

 

EXHIBIT 2-5  TOTAL CREDIT VALUE  ($2010),  CATEGORIES  FOR ANALYSIS,  2002 TO 2009 
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EXHIBIT 2-6  USE OF THE PASS-THROUGH OPTION,  2002 TO 2009  
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3. Financial Analysis of Projects That Received the Business Energy Tax 
Credit 

 

3.0 Introduction to the financial analyses 
 

As described above, we completed financial analyses of representative projects, or classes of projects, in 

order to answer the central question of whether projects that received a BETC were in fact dependent on 

the tax credit (i.e., would not have gone forward without it). To do so, we constructed project-specific 

financial models that are intended to re-create, as accurately as possible, the kind of analysis that the 

project applicant would have undertaken before deciding to move forward. By comparing model output 

with and without the BETC, we can draw conclusions about how significant the tax credit was in 

determining whether the project was a “good investment.” For the larger project categories, we also 

examined simple financial trends over time as an additional way to gain some understanding of how 

decisions might have been made. 

Although we based our analyses on actual projects, our intention was not to single out or judge the 

worthiness of specific projects; therefore, we present only basic project information. Furthermore, we 

based our analyses largely on information contained in BETC applicant files and recognize that in some 

cases project decisions may have been influenced by factors that the applicant was not required to 

document. While we have attempted to contact people with direct knowledge of some of our selected 

projects in order to fill these information gaps, our ability to do so within the study’s timeframe was 

limited. Where necessary, we supplemented information contained in the applicant files with other 

information that describes similar types of projects, but recognize that it is still possible that our models 

do not mirror the actual conditions that existed during project development. Nevertheless, we believe that 

our analyses are sufficiently representative of projects within the selected categories to produce credible 

results, based upon which we can draw useful conclusions. 

3.0.1 Structure of each project category section 
The financial analyses are presented in five sections, one each for wind energy, solar PV, biomass 

combustion, biofuels, and conservation. Each section has the same five-part structure: 

1. A brief overview of the technology, policy, and energy market “landscape” in which applicants 

were considering their projects. This information provides useful context for examining the role 

of the BETC among other factors potentially influencing a “go/no-go” decision; 

2. A general characterization of the project category subset; 

3. An explanation of the process by which we selected individual, representative projects for 

analysis; 

4. The results of our analysis; and 

5. Concluding observations combined with key assumptions and any other potential analytic 

limitations. 
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The financial analyses themselves are based on pro forma models that express the value of an investment 

in terms of an internal rate of return (IRR). The following section provides a brief introduction to this 

type of model and its application in the context of our analysis, and to the IRR measure. 

3.0.2 Introduction to pro forma financial models 
Pro forma financial models project the financial performance of a firm under hypothetical situations. 

They estimate income, expenses, cash flows, and account balances based on assumptions regarding 

market conditions and the firm’s operations, and can indicate the potential impact of investment decisions 

on a firm’s future financial performance. For projects that received a BETC, pro forma financial models 

can reveal the impact of the tax credit, as well as other factors such as pass-through payments, 

government grants, and other federal, state, or local subsidies, on the viability of the project. 

Since the models reflect assumptions rather than actual circumstances, pro forma financial models cannot 

provide the same level of certainty as audited financial statements. However, firms often employ such 

models as part of a decision making process to make investment decisions. These models also enable 

“sensitivity analyses” that reveal whether a project would still be attractive if key variables changed, such 

as energy values, equipment costs, or incentive levels, and indicate the significance of the BETC relative 

to other factors. Importantly, sensitivity analyses may also illustrate the impact of the BETC on other, 

similar projects. For example, the financial analysis of a particular project may reveal that it did not 

require the BETC to proceed.   However, the sensitivity analysis might reveal that the BETC would be 

necessary for a similar project with higher equipment costs or lower energy values. 

Pro forma financial models also enable comparison between projects occurring at different points in time.  

The BETC program criteria changed over time, so we expect its impact on projects to vary over time as 

well.  External factors such as equipment costs and energy values have also changed.  By carefully 

choosing projects for financial modeling, we can illustrate how the impact of the BETC relative to other 

factors changed over the life of the program.  In this way, pro forma financial models of specific BETC 

projects can provide an explanation of general trends in the number of applications and estimated returns 

on investment. 

3.0.3 Introduction to internal rates of return 
An IRR measures the attractiveness of an investment, expressing the future returns from an investment as 

an interest rate. For example, investing $1000 in a project with a 10 percent IRR is equivalent to investing 

$1000 in a 10 percent bond if (1) the timeframe of the project and bond are the same; (2) the investments 

have equal risk; (3)  income from either investment can be reinvested at the same rate; and (4) all future 

cash flows are positive. Investors often use IRR to evaluate and rank investments. If the above conditions 

are met, investing $1000 in project with a 12 percent IRR provides greater returns than investing $1000 in 

a project with a 10 percent IRR. 

When evaluating a single project, the investor must determine the appropriate “hurdle” rate against which 

to compare the project’s IRR. Ideally, investors use their weighted average cost of capital (WACC) as the 

hurdle rate. The WACC is an interest rate that reflects weighted costs all sources of funding for the 

project (debt and equity). If the project entails significant risk, the investor may still reject it even if its 

expected IRR exceeds the hurdle rate.   
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For larger public companies, bond and stock markets determine the interest rates for debt and equity and, 

in turn, their WACC. An observer can estimate a particular firm’s WACC based on market data. They 

may face difficulty in determining the appropriate WACC for a smaller firm that does not issue bonds or 

stock.  In these cases, observers may use the WACC of similar firms as an estimate. 

Not all small firms use explicit IRR-based criteria for evaluating projects. However, their choice of 

investments reflects an implied hurdle rate that can be expressed as an IRR. For example, they may 

require that a project pay for itself within a certain time period. This “payback period” requirement can be 

translated into a required IRR. 

Since most BETC applicants are small firms, nonprofits, and individuals, the traditional approach of 

determining a project-specific WACC based on publicly available information faces challenges. ODOE 

has historically required BETC applicants to report any sources of federal funding, but applicants are not 

required to provide detailed information on other sources or terms of financing used for the project. We 

therefore relied primarily on data provided in industry, government, and academic reports to create a 

target range of “typical” IRRs for each technology category. Whenever possible, we have supplemented 

these data with additional information provided by applicants through responses to follow-up questions. 

Many factors contribute to the wide range of “hurdle” rates observed for conservation and renewable 

energy investments. Operational risk associated with the technology can induce investors to require 

higher returns. Business risks, such as a lack of long-term contracts to sell energy or purchase critical 

inputs, can also lead investors to demand higher returns. The use of significant amounts of leverage, in the 

form of tax equity or debt, can also increase risks for the direct equity investor and result in higher return 

requirements. 

Conversely, investors may accept lower IRRs if the project provides benefits that are not included in the 

financial analysis of the project. For example, a business could gain favorable publicity for developing a 

renewable energy project on their property. A homeowner may value the environmental benefits of 

installing a renewable energy system as much or more than the realized energy savings. These benefits 

are real, but difficult to quantify, and as a result may not be reflected in the financial assessment of a 

project. 

3.0.4 Target IRR ranges for detailed financial analyses 
Exhibits 2 and 3 below list the ranges of IRRs reported in several government, academic and industry 

studies.  Unless applicants or their files provide specific data on their project evaluation criteria, we 

assume that their project-specific IRR targets fall within the range of IRRs provided by these studies. For 

wind projects, IRRs range from 6.5-15 percent.  For PV projects, IRRs range from 7-18.5 percent.  For 

biomass projects, we rely primarily on direct industry experience with similar projects, in which target 

IRRs of 20-30 percent were typical. 
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EXHIBIT 3-1  SUMMARY OF REPORTED COSTS OF EQUITY FOR WIND ENERGY PROJECTS  

YEAR LOW HIGH SOURCES 

2005 10.0% 15.0% 7 

2007 6.5% 10.0% 8 

2008 12.4% 12.4% 9 

2009-10 6.5% 14.5% 10,11 

SUMMARY 6.5% 15%  

 

EXHIBIT 3-2  SUMMARY OF REPORTED COSTS OF EQUITY FOR SOLAR PV PROJECTS  

YEAR LOW HIGH SOURCES 

2009 7.0% 10.0% 12 

2010 7.0% 18.5% 13 

SUMMARY 7% 18.5%  

 

Determining the appropriate IRR for conservation project presents unique challenges.  Academic studies 

report very wide ranges of IRRs based on consumer decisions regarding energy-saving investments, from 

25 percent to 300 percent, as summarized in Exhibit 3-3.
14 

  For thermal shell measures, reported IRRs 

ranged between 26 percent and 32 percent. For heating and air conditioning, IRRs ranged from 25 percent 

to 36 percent. For general conservation measures, IRRs ranged from 24 percent to 59 percent, with 

                                                      
7 
Bolinger, M., R. Wiser, T. Wind, D. Juhl, and R. Grace. 2004.  A comparative analysis of community wind power 

development options in Oregon. Prepared for the Energy Trust of Oregon. July. 
8 
Harper, J.P., M.D. Karcher, and M. Bolinger. 2007.  Wind Project Financing Structures: A Review and 

Comparative Analysis. Ernest Orlando Lawrence Berkeley National Laboratory Report No. LBNL-63434. 

September. 
9 
Energy and Environmental Economics, Inc. 2008. Market Price Referent Model, prepared for the California Public 

Utility Commission. Available at http://www.cpuc.ca.gov/PUC/energy/Renewables/mpr. 
10 

Mintz Levin Cohn Ferris Glovsky and Popeo PC. 2010. Renewable Energy Project Financing in the US: An 

Overview and Midterm Outlook.  http://www.mintz.com/media/pnc/2/media.2372.pdf.  

11 
Energy and Environmental Economics, Inc. State of Wyoming Wind Energy Costing Model. Available at 

http://www.ethree.com/documents/Wyoming%20Wind/E3_WY_Wind_Energy_Costing_Model.xls. 
12 

Bolinger, M. 2009. Financing Non-Residential Photovoltaic Projects: Options and Implications. Ernest Orlando 

Lawrence Berkeley National Laboratory Report No. LBNL-1410E. January. 
13 

Mintz Levin Cohn Ferris Glovsky and Popeo PC. 2010.
 

14 
Howarth, R.B. and A.H. Sanstad. 1995. Discount rates and energy efficiency. Contemporary Economic Policy, 13: 

101–109.
 

http://www.cpuc.ca.gov/PUC/energy/Renewables/mpr
http://www.mintz.com/media/pnc/2/media.2372.pdf
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higher-income households applying a lower IRR target than lower-income households.
15 These studies 

generally did not provide separate estimates of discount rates for homeowners, renters, landlords or 

business owners. In some cases, the identity of the investor may influence where their particular discount 

rate falls in the ranges observed in these studies.  For example, rental property owners may have less of an 

incentive to invest in energy efficiency if tenants pay utilities and are unable to negotiate lower rents to 

offset higher energy bills.
16

  As a result, they may apply a higher discount rate to future energy savings. 

Many theories have been offered to explain what appear to be unreasonably high required rates of return, 

including lack of information, capital constraints, uncertainty, and others.
17

 Much valuable effort has been 

directed at changing consumer behavior regarding these investments.  However, our study requires that 

we assess consumer investment decisions as they are, rather than what they should be. For that reason we 

adopted target IRR ranges based on the studies cited below: 26-32 percent for thermal shell measures, and 

25-36 percent for heating and air conditioning. For lighting, we applied the lower bound for general 

conservation (24 percent). Several studies suggest required IRRs for lighting as high as 60 percent,
18,19

 so 

we adopted that as the upper bound for these projects. 

 

  

                                                      
15 

Sutherland, R.J. 2003. The high costs of federal energy efficiency standards for residential appliances. Cato 

Institute. 
16 

Brown, M. A. 2001. Market failures and barriers as a basis for clean energy policies. Energy Policy 29, no. 14: 

1197–1207. 
17 

 M.D. Levine, J.G. Koomey, J.E. McMahon, A.H. Sanstad, and E. Hirst. 1995. Energy efficiency, market failures, 

and government policy. Annual Review of Energy and the Environment, Vol. 20: 535 -555.
 

18 
Ibid. 

19 
Sutherland, R.J. 2003. 
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EXHIBIT 3-3  SUMMARY OF REPORTED COSTS OF EQUITY FOR VARIOUS CONSERVATION  

MEASURES 20 

SOURCE PROJECT TYPE RATE 

Arthur D Little (1984) Thermal shell measures 32% 

Cole and Fuller (1990) Thermal shell measures 26% 

Goett (l978) Space heating system and fuel type 36% 

Berkovec, Hausman and Rust (1983) Space healing system and fuel type 25% 

Hausman (1979) Room air conditioners 29% 

Cole and Fuller (1980) Refrigerators 61-108% 

Gately (1980) Refrigerators 45-300% 

Meier and Whittier (1983) Refrigerators 34-58% 

Goett (1983) Cooking and water heating fuel type 36% 

Goett and McFadden (1982) Water healing fuel type 67% 

Levine 1995 Lighting 60% 

Beggs, Cardell and Hausman (1981) General conservation measures 24%-59% 

 

  

                                                      
20 

Sanstad, A.H., C. Blumstein, and S.E. Stoft. 1995. How high are option values in energy-efficiency investments? 

Energy Policy 23, no. 9: 739–743. 
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3.0.5 Introduction to the presentation and interpretation of analytic results  
For each representative project we modeled we present a table to illustrate the sensitivity of results to key 

variables. Exhibit 3-4 describes the general features of each Exhibit. Each axis represents a key variable 

in the financial analysis, such as equipment cost and energy values. In each model, energy values only 

include the realized savings or earnings to the applicant from energy conserved or produced. The cells 

within the Exhibit represent specific combinations of the selected variables. The financial model uses 

every combination of variables in the Exhibit to calculate an IRR .  The color of each cell reflects the IRR 

result for that particular combination of variables relative to the assumed target IRR range. In general, the 

upper-right corner of the Exhibit represents the most favorable combinations, and the bottom-left corner 

represents the least favorable combinations. More specifically: 

 

 If that combination results in an IRR above the target range, the box appears in green and is 

labeled “Go,” indicating that the project would be expected to proceed under these conditions. 

 If the combination results in an IRR within the target range, the box appears in yellow and is 

labeled “Marginal,” indicating that the project could be considered economically viable. 

 If the combination results in an IRR below the target range, the box appears in red and is labeled 

“No go,” indicating that the project would not be expected to proceed under these conditions. 

In addition to the sensitivity analyses, we include estimates of IRRs across larger project categories 

(lighting modifications, weatherization, HVAC, VFDs, and solar PV) based on broad, less refined 

assumptions regarding project cash flows and lifetimes.  Based on the results of the project-level analyses, 

we consider how average IRRs for the category would be affected if they all received the same level of 

support from sources other than the BETC. Fully validating these assumptions would require additional 

project-level financial analysis. However, we include these additional illustrations to provide perspective 

on how the BETC may interact with other incentives at the category level. 
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EXHIBIT 3-4  ILLUSTRATION OF SENS IT IVITY ANALYSIS EXHIBIT  

 

 

 

 

 

 

 

 

 

 

 

  

Colors indicate IRR associated with energy value / 
equipment cost combination 

(Above Target Range) (Within target range) (Below Target Range) 

Go Marginal No Go 
   

Increasing energy 

values increase 

IRR 

Each cell represents 

energy value / equipment 

cost combination 

Box indicates the project’s 

energy value / cost 

combination 

 

Decreasing 

equipment costs 

increase IRR 
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3.1 Financial impact of the BETC on wind energy projects 

3.1.1 Technology, policy, and market landscape 
Among non-hydro sources of renewable energy, wind energy has experienced the largest growth in total 

capacity over the past 10 years. This growth can be attributed to a convergence of several factors, 

including technology maturation (resulting in lower project costs), the establishment of renewable 

portfolio standards (RPS) in many states (dramatically increasing the demand for new sources of 

renewable energy), and the availability of federal subsidies, most notably the Production Tax Credit 

(PTC). While Oregon, by one recent measure, ranks 20th among all states in technical wind energy 

potential,
21

 it currently ranks fifth in the United States (tied with Washington) in total installed wind 

energy capacity.
22

 

The growth in wind energy capacity in Oregon mirrors wind energy growth nationally, as illustrated in 

Exhibit 3-5. These charts highlight the PTC’s significance to the development of the wind industry and 

the market’s response to uncertainty regarding this particular subsidy’s availability. Historically, 

Congress has authorized the PTC for discrete, often short (e.g., two-year) periods, with a requirement that 

a project begin generating power before the end of the period in order to qualify for the credit. With 

expiration of the credit looming toward the end of 1999, 2001, and 2003, developers were reluctant to 

commit large amounts of capital to new projects, resulting in significant decreases in new projects in 

2000, 2002, and 2004. After a period of sustained growth between 2005 and 2009 (due in large part to 

greater certainty about the PTC’s availability), 2010 saw another drop in new capacity additions. This 

decrease is generally attributed to renewed uncertainty regarding long-term energy policies combined 

with a stagnant economy and the resultant decrease in demand for electricity. This last point highlights 

the fact that basic market forces can be an equal if not larger counter-weight to the policies and incentives 

that exist to promote utility-scale renewable energy projects. 

  

                                                      
21

 National Renewable Energy Laboratory and AWS Truewind, Estimates of Windy Land Area and Wind Energy 

Potential by State for Areas >= 30% Capacity Factor at 80m, February 4, 2010. 
22

 American Wind Energy Association, U.S. Wind Industry Year-End 2010 Market Report, January 2011. Accessed 

March 20, 2011 at http://awea.org/learnabout/publications/reports.cfm. 

http://awea.org/learnabout/publications/reports.cfm


 

  

 
 

    20 

 
 

EXHIBIT 3-5  ANNUAL AND CUMULATIVE WIND ENERGY CAPACITY, US AND OREGON 

 

Source: U.S. Department of Energy, Office of Energy Efficiency and Renewable Energy, Wind Powering America website 

(http://www.windpoweringamerica.gov/wind_installed_capacity.asp#current) 

http://www.windpoweringamerica.gov/wind_installed_capacity.asp#current
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3.1.2 Characterization of wind energy projects in our dataset 
Of the 19 wind energy projects in our dataset, eight are in the “small wind” category, characterized by 

single or multiple turbines with total project capacities less than one megawatt (MW), while 11 are larger, 

“utility-scale” projects with capacities measured in the tens to more than 100 MW. Exhibits 3-6 and 3-7 

provide a basic characterization of these projects.  

 

EXHIBIT 3-6  CHARACTERIZATION OF WIND ENERGY PROJECTS  

 Small Utility-scale 

Number of projects (% of total in dataset) 8 (0.09%) 11 (0.1%) 

Number of projects with a pass-through partner (% of 

wind projects) 
3 (38%) 7 (64%) 

Total value of tax credits (% of total in dataset) ($2010) $129,000 (0.03%) $87.3 million (21%) 

Tax credit range ($2010) $1,988 - $32,700 $3.8 – $11 million 

Average tax credit ($2010) $16,000 $7.9 million 

 

EXHIBIT 3-7  CERTIFIED  WIND ENERGY PROJECTS IN OUR DATASET, 2002 TO 2009  

 

3.1.3 Selection of projects for detailed analysis 
As noted above, wind energy projects received a significant portion of all BETC tax credits between 2002 

and 2009, but they represent a very small fraction of the total BETC application pool.  Only 14 projects 

categorized as “windfarms” received BETC support during this time period.  Given the small number of 
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projects, summary statistics estimating financial performance could be misleading if applied to any 

particular project.  We instead chose four projects (one from the small wind category and three 

representing the range of utility-scale project) for detailed analysis in an effort to illustrate the impact of 

project scale on the importance of BETC support. We also selected a fifth project, from outside our 

original dataset, in order to capture a third category of wind energy projects commonly referred to as 

“community-scale” wind. Projects in this category are generally between one and 10 MW in size and are 

often under local ownership control. The community-scale project we selected for analysis received final 

BETC certification in 2010, but was pre-certified in 2008. The five projects we selected for analysis are 

summarized in Exhibit 3-8. 

Our selections encompass a variety of policy environments, market conditions and project scales that 

reveal the changing impact of the BETC under different circumstances.  Selected projects began 

operations in the years between 2001 and 2010. Over this period, wind energy generally experienced an 

increase in installation costs (Exhibit 3-9) but also saw changes in energy values, equipment efficiency, 

and energy policies that helped to promote strong growth in the sector. At the state level, the maximum 

BETC award for renewable projects increased to 50 percent of certified project costs in 2007, and the 

maximum certified costs changed from $10 million to $20 million. The cap on the maximum BETC 

awards resulted in proportionally larger benefits for smaller projects, which partially counteracts their 

limited economies of scale. 

 

EXHIBIT 3-8  SUMMARY OF WIND ENERGY PROJECTS SELECTED  FOR FINANCIAL ANALYS IS   

Certification Year Capacity Category 

2001 24MW 

Utility scale 2005 75MW 

2008 125MW 

2009 13kw Small wind  

2010 9MW Community scale 
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EXHIBIT 3-9  WIND ENERGY INSTALLED COST TREND  
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3.1.4 Results 
 

Wind Project 1 (24MW, 2001) 

This wind farm joined a small wave of new installations in Oregon and elsewhere that came online just 

prior to the expiration of the PTC in 2001.  At that time, the BETC offered credits for 35 percent of 

allowed project cost up to $10 million for a maximum credit of $3.5 million (or a pass-through payment 

of up to $2.55 million).  This project reported lower capacity utilization and energy values than other 

projects in our sample; its relatively low equipment costs partially offset these disadvantages. 

The financial model reflects the benefits of accelerated depreciation, the production tax credit, and the 

BETC. The application file does not include details of the power purchase agreement (PPA), which may 

incorporate a partial or full inflation adjustment for the purchase price of electricity.
23

 The base case 

assumes no inflation of the power purchase price; other scenarios shown below include inflation 

adjustments for O&M costs only, and for the full value of electricity purchased.  

The applicant file does not indicate the use of debt financing, and the financial model likewise assumes 

the use of 100 percent equity financing.  Debt financing would increase expected project returns; 

however, prior to 2006, fewer than 20 percent of projects utilized debt at the project level.
24

 

Estimated financial performance 

The base-case IRR falls below one percent, while the addition of the PTC increases the estimated IRR to 

over seven percent (Exhibit 3-10).  If the PPA includes an inflation adjustment for O&M costs or for the 

full value of energy purchased, the IRR increases by an additional 0.5 percent or 1.9 percent, respectively.  

The BETC adds an additional 1.4 percent to the estimated IRR for a total of 11 percent, placing the 

project at the midpoint of the target IRR range.  If the PPA did not include any inflation adjustment, the 

total IRR would fall to seven percent without the BETC - at the bottom of the target IRR range - and 

increase to nine percent with the BETC.  The BETC likely contributed significantly to the attractiveness 

of this particular project, particularly if the PPA did not include inflation adjustments for the value of 

electricity purchased.  

  

                                                      
23

 “McCarthy Tétrault - The Wind Power Purchase Agreement - Article Detail”, n.d., 

http://www.mccarthy.ca/article_detail.aspx?id=3465. 
24

 J. Harper, M. Karcher, and M. Bolinger, “Wind Project Financing Structures: A Review & Comparative 

Analysis,” Lawrence Berkeley National Laboratory technical report LBNL-63434, September (2007): v. 
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EXHIBIT 3-10  INCENTIVES ANALYSIS:  WIND ENERGY PROJECT 1  

 

Sensitivity analysis 

The sensitivity analysis for this project reveals how similar projects with slightly different equipment 

costs may have benefitted from the BETC (Exhibit 3-11).  This project reported equipment costs of $1.15 

million per MW of capacity, the lowest of our sample and also at the low end of the range for projects in 

2001 (see Exhibit 3-9 above). The sensitivity analysis indicates that, without the BETC, an otherwise 

similar project with equipment costs above $1.44 million per MW would fall below the target IRR range.  

Such equipment costs were not unusual in 2001.  Smaller projects in particular usually faced higher costs: 

25MW projects usually faced a 10 percent increase in equipment costs relative to 50MW projects.
25

   

With the BETC, similar projects with equipment costs up to $1.74 million per MW would fall within the 

target IRR range.   This suggests that the availability of the BETC enables projects with higher equipment 

costs to proceed. 

The sensitivity analysis also reveals how projects with different energy purchase prices may have 

benefitted from the BETC. This project reported energy values of approximately $0.037 per kilowatt-hour 

(kWh), at the low end of the range for our sample.  The sensitivity analysis indicates that, without the 

BETC, an otherwise similar project with energy values below $0.03 per kWh would fall below the target 

IRR range.  With the BETC, projects with energy values as low as $0.023 would remain within the target 

IRR range. 

  

                                                      
25

 Bolinger and Wiser, “A comparative analysis of community wind power development options in Oregon,” 26. 
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EXHIBIT 3-11  SENSITIV ITY ANALYSIS :  WIND ENERGY PROJECT 1,  WITHOUT AND WITH BETC  
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Wind Project 2 (75MW, 2005) 

This wind farm added 75 MW of capacity to its assets in 2005, benefitting from increased certainty in the 

PTC program and BETC terms similar to those available to the smaller 2001 project. However, the total 

eligible cost of the project exceeded the BETC cap of $10 million by a wide margin. As a result, the 

BETC award represented a lower fraction of the total project cost. This project also reported slightly 

higher equipment costs than the first example, though it anticipated a significantly higher capacity factor 

that may have reflected improved equipment performance or a more favorable project site.  Energy values 

did not differ significantly from the 2001 example. 

The project qualified for the production tax credit and accelerated depreciation in addition to the BETC. 

Our financial model of the project, based on its application file, assumes that the project utilized each of 

these incentives, and that the applicant financed the project without debt. If the project utilized debt, its 

returns would likely be higher than those shown below. The application file does not provide details on 

the PPA, which may or may not have incorporated inflation into the purchase price for energy produced. 

Estimated financial performance 

Accelerated depreciation alone raises the estimated IRR to about 1.5 percent. Adding the PTC increases 

the IRR to 10 percent, already within the target IRR range. If the PPA incorporated inflation adjustments 

for O&M or the full purchase price, the IRR would increase by an additional 0.5 percent or 1.8 percent, 

respectively. Adding the BETC adds an additional 0.4 percent to the projected IRR for a total of 12.2 

percent.  Without inflation adjustments to the purchase price, the total IRR would reach 10.5 percent with 

the BETC. In either case, the estimated IRR falls within the middle to upper range of the target IRR of 

6.5-15 percent (Exhibit 3-12). Both the 2001 and 2005 projects received the maximum BETC tax credit; 

however, the 2005 project’s much higher cost led to a proportionally lower impact of the BETC on total 

project returns.  

 

EXHIBIT 3-12  INCENTIVES ANALYSIS:  WIND ENERGY PROJECT 2  
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Sensitivity analysis 

The sensitivity analysis for this project (Exhibit 3-13) also reflects a smaller BETC impact.  This project 

reported a capacity cost of approximately $1.2 million per MW, slightly higher than the previous 

example. A similar project with a capacity cost as high as $1.73 million per MW would still fall within 

the target IRR range, with or without BETC support.   Likewise, similar project with energy values as low 

as $0.025 per kWh would remain within the target IRR range with or without the BETC.  While the 

BETC does have a non-zero impact on returns for varying capacity costs and energy values, the 

difference falls below the resolution of the sensitivity table.   

Given the small contribution of the BETC to the IRR, it would not likely have a significant impact on the 

decision to proceed with similar projects at that point in time.  
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EXHIBIT 3-13  SENSITIV ITY ANALYSIS :  WIND ENERGY PROJECT 2,  WITHOUT AND WITH BETC 

 

 

 

3.50$             3.21$             2.91$             2.62$             2.32$             2.03$             1.73$             1.44$             1.14$             0.85$             

0.070$       
No go No go Marginal Marginal Marginal Marginal Marginal Go Go Go

0.064$       
No go No go No go Marginal Marginal Marginal Marginal Go Go Go

0.057$       
No go No go No go No go Marginal Marginal Marginal Marginal Go Go

0.051$       
No go No go No go No go Marginal Marginal Marginal Marginal Go Go

0.044$       
No go No go No go No go No go Marginal Marginal Marginal Marginal Go

0.038$       
No go No go No go No go No go No go Marginal Marginal

Marginal-

Project
Go

0.031$       
No go No go No go No go No go No go No go Marginal Marginal Go

0.025$       
No go No go No go No go No go No go No go No go Marginal Marginal

0.018$       
No go No go No go No go No go No go No go No go No go Marginal

0.012$       
No go No go No go No go No go No go No go No go No go No go

Equity IRR vs. Target (without BETC)
million $ per MW

$
/ 

kw
h

3.50$             3.21$             2.91$             2.62$             2.32$             2.03$             1.73$             1.44$             1.14$             0.85$             

0.070$       
No go No go Marginal Marginal Marginal Marginal Marginal Go Go Go

0.064$       
No go No go No go Marginal Marginal Marginal Marginal Go Go Go

0.057$       
No go No go No go Marginal Marginal Marginal Marginal Marginal Go Go

0.051$       
No go No go No go No go Marginal Marginal Marginal Marginal Go Go

0.044$       
No go No go No go No go No go Marginal Marginal Marginal Go Go

0.038$       
No go No go No go No go No go No go Marginal Marginal

Marginal-

Project
Go

0.031$       
No go No go No go No go No go No go No go Marginal Marginal Go

0.025$       
No go No go No go No go No go No go No go No go Marginal Marginal

0.018$       
No go No go No go No go No go No go No go No go No go Marginal

0.012$       
No go No go No go No go No go No go No go No go No go Marginal

$
/k

w
h

million $ per MW

Equity IRR vs. Target with BETC



 

  

 
 

    30 

 
 

Wind Project 3 (125 MW, 2008) 

This wind farm sought to add over 100 MW of capacity to its assets in 2008. Since the project began after 

2007, it benefitted from a higher maximum eligible cost of $20 million, as well as a 50 percent tax credit 

for renewable energy projects. Unlike earlier examples, it qualified for bonus depreciation in addition to 

accelerated depreciation. This project reported equipment costs of $1.85 million per MW, higher than 

previous examples but consistent with the upward trend in equipment costs shown in Exhibit 3-9. It also 

indicated a higher capacity factor and higher energy values than either of the two previous examples; 

these factors, combined with increased state and federal support, helped offset the impact of higher 

equipment costs. 

Like the previous examples, this project’s file did not include details of its PPA or information on debt 

financing.  The financial model includes a base case with no inflation for the power purchase price as well 

as a scenario in which the price increases with inflation.  It also assumes 100 percent equity financing; the 

use of debt would result in an increase in the estimated returns. 

Estimated financial performance 

With all incentives included, the estimated IRR of the project reaches 14.8 percent (Exhibit 3-14). 

Accelerated depreciation alone increases the estimated IRR to six percent. Adding the PTC increases the 

IRR to 11 percent, while bonus depreciation provides an additional one percent increase.  If the PPA 

increases the purchase price for power at the rate of inflation, the IRR increases by an additional 1.8 

percent.  The addition of the BETC increases the estimated IRR by less than 0.5 percent.  Without an 

inflation-indexed purchase price, the total estimated IRR reaches about 13 percent. 

As with the second example, the large total cost of this project relative to the maximum BETC credit 

explains the small impact of the BETC on IRR.  As the total cost increase above the maximum allowed 

cost, the impact of the BETC tends to decrease. The total cost of this project exceeds the second example 

by more than a factor of two.  However, the increase in the maximum BETC in 2007 enabled this project 

to enjoy a comparable, but small, boost to its IRR from the BETC. 
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EXHIBIT 3-14  INCENTIVES ANALYSIS:  WIND ENERGY PROJECT 3  

 

Sensitivity analysis 

The sensitivity analysis for this project also indicates a small impact of the BETC on the range of capital 

costs and energy values that fall within the target IRR range. With or without the BETC, a similar project 

with capital costs as high as $2.9 million per MW would remain within the target IRR range. The addition 

of the BETC does enable similar projects with energy values as low as $0.03 to stay within the target IRR 

range (Exhibit 3-15). 

The addition of the BETC does not appear to have a significant impact on the range of possible values for 

energy or equipment that produce results within the target IRR range. Given the small contribution of the 

BETC to the project’s IRR, it likely did not have a significant impact on the decision to proceed with the 

project. 
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EXHIBIT 3-15  SENSITIV ITY ANALYSIS:  WIND ENERGY PROJECT 3 ,  WITHOUT AND WITH BETC 
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Wind Project 4 (2009 – 13kw) 

The final two examples represent smaller-scale investments with different economies of scale than the 

preceding three examples.  The first of these small-scale projects replaced a diesel powered pump with a 

small wind turbine in 2009. Unlike the previous examples, this project did not sell power to the grid.  As a 

result, it did not incur the costs associated with interconnection, and the value of the energy produced 

derived from the replacement of diesel fuel rather than electricity provided by the utility. 

This project qualified for the investment tax credit, accelerated depreciation, and bonus depreciation in 

addition to the BETC. Our financial model of the project, based on its application file, assumes that the 

project utilized each of these incentives, and that the applicant financed the project without debt. 

Estimated financial performance 

With all incentives included, the estimated IRR of the project reached 18.9 percent, exceeding the target 

range’s upper bound of 15 percent (Exhibit 3-16). With only accelerated depreciation, the estimated IRR 

reached 5.2 percent. Adding the ITC increased the IRR to 11 percent, and including bonus depreciation 

increased the IRR by slightly less than 1 percent.  The BETC resulted in an additional IRR increase of 

approximately 8 percent. Since the project fell well below the maximum cost allowed by the BETC, the 

value of the BETC comprised a large portion of the total project cost.   

 

EXHIBIT 3-16  INCENTIVES ANALYSIS:  WIND ENERGY PROJECT 4  

 

 

Sensitivity analysis 

The sensitivity analysis also reflects the large impact of the BETC on smaller projects, indicating that the 

BETC significantly increased the range of energy values and capital costs that fell within the target IRR 

range. Without the BETC, the project’s IRR would move below the target range if energy values were as 
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low as $0.01 per kWh, or if capital costs were as high as $0.83 per watt (Exhibit 3-17)
26

. With the BETC, 

the project’s IRR would remain in the target range even if energy values were less than $0.01 per kWh or 

capital costs were greater than $3.50 per watt. Although the project’s estimated IRR lies within the target 

IRR range even without the BETC, the BETC could have played a significant role in making the project 

financially attractive.  The target IRR range derives from thresholds for much larger projects, which can 

generally receive less expensive financing than would be available to an individual building a small 

project.  This applicant likely faced higher financing costs, in addition to increased risk associated with 

adopting an unfamiliar technology.  As a result, the applicant likely required a higher return to proceed 

with the project. The relatively large contribution of the BETC to the project’s IRR could have provided 

the additional boost that the applicant needed. 

 

 

  

                                                      
26

 Given the smaller scale of the fourth wind energy project we analyzed, capital costs are expressed in $ per watt 

rather than $million per megawatt. 



 

  

 
 

    35 

 
 

EXHIBIT 3-17  SENSITIV ITY ANALYSIS :  WIND ENERGY PROJECT 4,  WITHOUT AND WITH BETC 
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Wind Project 5 (9MW, 2010) 

The final example represents a “community” scale project: while it employs equipment comparable to 

utility wind farms, its small size does not achieve the economies of scale illustrated by the utility-scale 

examples.  This project reported higher equipment costs than any of the first three examples, 

approximately $2.2 million per MW. However, it reported energy values higher than the first two utility-

scale examples, which partially offset the disadvantage of higher equipment costs. 

This project qualified for both accelerated and bonus depreciation, as well as the ITC.  It also took 

advantage of the higher BETC available for renewable energy projects after 2007.  Unlike previous 

examples, this project utilized the BETC pass-through option.  Its project file also included information 

on debt financing through the SELP program, which we incorporated into the financial model.  

Estimated financial performance 

The base-case scenario includes accelerated depreciation and energy values indexed to increase with 

inflation; the resulting IRR reaches one percent.  The addition of the investment tax credit raises the 

estimated IRR to three percent.  Bonus depreciation further increases the IRR by about 0.1 percent.  The 

combination of the BETC and SELP loan adds about eight percent to the estimated IRR for a total of 11.7 

percent, and brings the project within the target IRR range. Compared to the second and third examples, 

this project’s BETC award comprised a large portion of the total project value.  The 2007 increase in 

BETC support led to a significant gain in the financial attractiveness of this project.  Without the higher 

BETC pass-through payment enabled by the revised BETC rules, the project's estimated returns would 

fall below the target range. 

 

EXHIBIT 3-18  INCENTIVES ANALYSIS:  WIND ENERGY PROJECT 5  
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Sensitivity analysis 

The sensitivity analysis (Exhibit 3-19) indicates that even with the BETC, a slight increase in project 

costs, or a slight decrease in energy values, would push the project below the target IRR range.  If 

equipment costs reached approximately $2.39 million per MW, the project’s IRR would again fall below 

the target range.  Likewise, a decrease in energy values below $0.057 per kWh would also cause the 

project to fall below the target range. 

These results indicate that the BETC very likely made a significant difference in the attractiveness of the 

proposed project, and enabled it to overcome relatively high equipment costs associated with smaller 

projects utilizing larger turbines. 

  



 

  

 
 

    38 

 
 

EXHIBIT 3-19  SENSITIV ITY ANALYSIS :  WIND ENERGY PROJECT 5,  WITHOUT AND WITH BETC 
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3.1.5 Conclusions: wind energy projects 
Exhibit 3-20 summarizes our conclusions regarding the impact of the BETC on wind energy projects. In 

general, our analysis indicates that the BETC is a more significant driver of financial performance among 

small wind and community-scale projects, and perhaps smaller utility-scale projects as well, but has little 

impact on the financial performance of larger utility-scale projects. The cap on the maximum BETC value 

limited its impact on very large projects with high total costs; projects at or near the maximum allowed 

total costs benefitted the most from BETC support. The financial characteristics of smaller projects also 

appear to increase the impact of the BETC, since higher equipment costs and capital constraints place 

such projects at a disadvantage relative to large-scale investments. 

Our analysis of utility-scale projects included two that were completed during the second half of the last 

decade. Over the past ten years, improved efficiency and increasing energy values made these projects 

more attractive. While the BETC may have been more relevant even for larger projects earlier in the 

decade, changing markets and technology appears to have reduced its importance for utility-scale wind. 

 

EXHIBIT 3-20  SUMMARY OF BETC IMPA CT ON SELECTED WIND ENERGY PROJECTS 

 

YEAR CAPACITY CATEGORY BETC IMPACT NOTES 

2009 13kw Small wind 
Moderate / 
high 

Low total cost relative to max  BETC 
Capital constraints 

2010 9MW 
Community 
scale 

High 
High equipment cost 
Low total cost relative to max BETC 

2001 24MW 

Utility scale 

Moderate   
Low energy values 
Low capacity factor 
Low total cost relative to max BETC  

2005 75MW Low 
Higher capacity factor 
High total cost relative to max BETC 

2008 125MW Low 
Higher capacity factor 
Higher energy values  
High total cost relative to max BETC 
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3.2 Financial impact of the BETC on conservation projects 

3.2.1 Technology, policy, and market landscape 
Energy conservation and the more efficient use of energy resources is generally the least expensive and 

most plentiful means to ensure that energy demands are met. The necessary technologies, such as more 

energy-efficient lighting and HVAC systems, are readily available. As energy prices increase, so too does 

the attractiveness of investments in conservation measures. An important driver is the expectation of 

future price trends and the up-front cost of conservation-related investments compared to the annual 

energy (and cost) savings that follow. As Exhibit 3-21 illustrates, the trend in commercial and industrial 

electricity prices in Oregon is up, consistent with the trend nationally. 

 

EXHIBIT 3-21  US AND OREGON ELECTRICITY PRICES,  2002 TO 2009   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Source: energy information agency data, accessed at http://www.eia.doe.gov/emeu/aer/txt/ptb0810.html 

 

http://www.eia.doe.gov/emeu/aer/txt/ptb0810.html
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3.2.2 Characterization of conservation projects in our dataset 
Our dataset includes a total of 8,299 conservation projects across the four sub-categories of interest. 

Exhibits 3-22 and 3-23 provide a basic characterization of these projects. 

 

EXHIBIT 3-22  CHARACTERIZATION OF CONSERVATION PROJECTS 

 LIGHTING WEATHERIZATION HVAC VFD 

Number of projects (% of 

total in dataset) 
3,973 (43%) 3,735 (43%) 311 (3.5%) 280 (3.2%) 

Number of projects with a 

pass-through partner (% of 

projects) 

1,452 (37%) 892 (24%) 301 (97%) 275 (98%) 

Total value of tax credits (% 

of total) ($2010) 

$34.7 million 

(8.3%) 

$26.8 million 

(6.4%) 

$11.8 million 

(2.8%) 

$7.8 million 

(1.9%) 

Tax credit range ($2010) $42 - $983,000 $81 - $1.2 million $165 - $578,000 $623 - $390,000 

Average tax credit ($2010) $8,700 $7,200 $38,000 $28,000 

 

 

EXHIBIT 3-23  CERTIFIED  CONSERVATION PROJECTS IN OUR D ATASET, 2002 TO 2009   
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3.2.3 Results 

3.2.3.1 Lighting modification projects 

Exhibit 3-24 illustrates the trend in average IRR, with and without the BETC, across all lighting 

modification projects in our dataset. The IRR estimates assume a ten-year life for all projects, and rely on 

the applicant’s reported certified cost and payback period to determine annual savings.   If actual costs 

exceed certified costs, IRR estimates will be high; if actual project lifetimes exceed ten years, IRR 

estimates will be low. 

 

EXHIBIT 3-24  ESTIMATED IRR FOR LIGHTING MODIFICATION PROJECTS IN OUR DATASET 

 

We divided lighting projects into quartiles based on the energy saved by each project, and then divided 

each quartile into pass-through and non-pass-through projects (Exhibit 3-25).  We selected two projects, 

one large non-pass-through project and one smaller pass-through project, for more detailed analysis. 

 

EXHIBIT 3-25  DIVISION OF LIGHTING MODIFICATION PROJECTS BY SELECTIO N CRITERIA  

 

  

Pass-through 

Energy Saved (MM BTU) 

All Lighting Projects n = 3,973 

<34 

Yes No 

34-76 

Yes No 

77-197 

Yes No 

>197 

Yes No 
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Lighting Modification Project 1 
 

An elementary school replaced lighting and installed occupancy sensors in 2008. 

 

 

 

EXHIBIT 3-26  FUNDING SOURCES : LIGHTING MODIFICATION PROJECT 1  

Source Amount 

Grants $8,254 

BETC pass-through $3,624 

Applicant $0* 

TOTAL $11,878 

* Applicants typically must advance funding for the project prior to receiving 

the pass-through payment; while the applicant advanced $3,624 in funding 

to complete the project, the BETC pass-through payment covered this 

amount. 

 

Estimated financial performance 

The applicant only advanced funding during the construction of the project; the BETC pass-through 

payment essentially paid back their portion of the investment once they completed the project. As a result, 

their returns on investment appear very high (Exhibit 3-27).  However, as a school they likely made 

investment decisions based on need and budget constraints rather than IRR. 
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EXHIBIT 3-27  INCENTIVES ANALYSIS:  L IGHTING MODIFICATION  PROJECT 1  

 

 

Sensitivity analysis 

The vertical axis in Exhibit 3-28 represents the range of average retail electricity prices in the US 

(excluding Hawaii) for 2008. The horizontal axis represents the cost of each unit of energy saved per 

hour. The sensitivity analysis indicates that the project would stay above the target IRR range if the cost 

per kW of lighting load reduced increased to $84 per kW, and would remain in the target range if the cost 

increased to $117 or more. 



 

  

 
 

    45 

 
 

EXHIBIT 3-28  SENSITIV ITY ANALYSIS :  LIGHTING MODIFICATION PROJECT 1,  WITHOUT AND WITH 

BETC 

 
 

 
 

117.20$        110.72$        104.24$        97.76$          91.28$          84.81$          78.33$          71.85$          65.37$          58.89$          

0.20$      
Marginal Go Go Go Go Go Go Go Go Go

0.18$      
Marginal Marginal Go Go Go Go Go Go Go Go

0.17$      
Marginal Marginal Marginal Go Go Go Go Go Go Go

0.15$      
Marginal Marginal Marginal Go Go Go Go Go Go Go

0.14$      
Marginal Marginal Marginal Marginal Go Go Go Go Go Go

0.13$      
Marginal Marginal Marginal Marginal Marginal Go Go Go Go Go

0.11$      
Marginal Marginal Marginal Marginal Marginal Marginal Go Go Go Go

0.10$      
Marginal Marginal Marginal Marginal Marginal Marginal Go Go Go Go

0.08$      
No go Marginal Marginal Marginal Marginal Marginal Marginal Go Go Go

0.07$      
No go No go No go Marginal Marginal Marginal Marginal Marginal Go-Project Go

Equity IRR vs. Target (without BETC)

$
 p

e
r 

kw
h

$ per kw reduction

117.20$        110.72$        104.24$        97.76$          91.28$          84.81$          78.33$          71.85$          65.37$          58.89$          

0.20$      
Go Go Go Go Go Go Go Go Go Go

0.18$      
Go Go Go Go Go Go Go Go Go Go

0.17$      
Go Go Go Go Go Go Go Go Go Go

0.15$      
Go Go Go Go Go Go Go Go Go Go

0.14$      
Go Go Go Go Go Go Go Go Go Go

0.13$      
Marginal Go Go Go Go Go Go Go Go Go

0.11$      
Marginal Marginal Go Go Go Go Go Go Go Go

0.10$      
Marginal Marginal Marginal Go Go Go Go Go Go Go

0.08$      
Marginal Marginal Marginal Marginal Go Go Go Go Go Go

0.07$      
Marginal Marginal Marginal Marginal Marginal Go Go Go Go-Project Go

Equity IRR vs. Target with BETC

$
 p

e
r 

kw
h

$ per kw reduction



 

  

 
 

    46 

 
 

Lighting Modification Project 2 

A small business replaced over one hundred metal halide fixtures with fluorescent fixtures in 2006. 

 

 

 

EXHIBIT 3-29  FUNDING SOURCES: LIGHTING MODIFICATION PROJECT 2  

Source Amount 

Applicant $35,050* 

TOTAL $35,050 

* The applicant may have applied for rebates through the Eugene Water and 

Electric Board (EWEB). These rebates currently range from $85-$130 per 

fixture for retrofits; if EWEB offered similar rebates in 2006, they could have 

provided over $10,000 in funding for the project.  The project also may have 

qualified for the Energy Efficient Commercial Buildings Tax Deduction 

(CBTD).   

 

Estimated financial performance 

The pro-forma assumes a ten-year lifetime for the investment, and calculates IRR over a ten-year period.  

While the application did not note the expected lifetime of new bulbs, they did indicate that the lamps 

would operate over 5,000 hours per year.  If the useable lifetime of the bulbs fell short of 50,000 hours 

(5,000x10 years), the IRR would be lower than these projections.   The applicant also replaced fixtures, 

which would likely last longer than the bulbs themselves. Exhibit 3-30 illustrates the results of our 

analysis of this project. 

  

Pass-through 
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Yes No 
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Yes No 
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Yes No 
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EXHIBIT 3-30  INCENTIVES ANALYSIS:  LIGHTING MODIFICATIO N PROJECT 2  

 

 

 

Sensitivity analysis 

The vertical axis in Exhibit 3-31 represents the range of average retail electricity prices in the US 

(excluding Hawaii) for 2006. The horizontal axis represents the cost of each unit of energy saved per 

hour. The sensitivity analysis indicates that, with BETC support, the project would remain in the target 

IRR range if the cost per kW of reduced lighting load increased to $87 or more. 
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EXHIBIT 3-31  SENSITIV ITY ANALYSIS :  LIGHTING MODIFICATION PROJECT 2,  WITHOUT AND WITH 

BETC 
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 Summary of lighting project analyses 

The BETC likely played a significant role in enabling the lighting retrofit projects described above. As 

with the PV projects, the variability of incentives available to specific projects makes generalizations 

regarding the entire pool of lighting projects difficult.  The charts in Exhibit 3-32 apply the same class-

level analysis to all of the lighting projects included in our dataset. 

 

EXHIBIT 3-32  IMPACT OF THE BETC O N ESTIMATED LIGHTING MODIFICATION PROJECT RETURNS 

 

An estimated IRR for all projects was calculated 

using the payback periods reported by applicants, 

assuming a uniform 10 year life for all projects. In 

practice, project lifetimes could vary significantly 

depending upon the nature of the project. 

The estimated IRRs shown here exclude any 

incentives available to the project, and only reflect 

the value of energy saved. 

 

 

With only two sample projects, determining an 

appropriate assumption for the average contribution 

of non-BETC incentives to IRR poses difficulties.  

However, if we apply the lower IRR increase found 

for non-BETC incentives in the private business 

project, the estimated IRR distribution shifts to the 

right by about 18 percent, as shown here. 
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Adding the BETC’s contribution to the estimated 

IRR further shifts the IRR distribution as shown 

here. 

 

Based on the above assumptions, the BETC moves lower-IRR projects into the target range and increases 

the IRR of projects already in that range (Exhibit 3-33). As in the PV examples, validating the underlying 

assumptions regarding the average magnitude of non-BETC incentives would require a detailed financial 

analysis of a larger sample of projects. 

 

EXHIBIT 3-33  ESTIMATED CLASS-LEVEL IMPACT OF THE BETC, COMBINED WITH (ESTIMATED) 

OTHER INCENTIVES, ON  L IGHTING MODIFICATION PROJECT RETURNS  

RELATIVE TO 

TARGET IRR 
NO BETC WITH BETC CHANGE 

Below target range 36% 21% -15% 

In target range 52% 57% 5% 

Above target range 12% 22% 10% 
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3.2.3.2 Weatherization projects 

Exhibit 3-34 shows the estimated IRR for weatherization projects based on certified costs and payback 

periods reported in the data set, assuming a uniform 20-year life for all projects.  Since certified costs do 

not include the portion of expenses covered by federal grants, actual costs may be higher than certified 

costs.  These IRR estimates will exceed the realized IRRs if project lifetimes fall short of 20 years, or if 

certified costs exceed total costs. 

 

EXHIBIT 3-34  ESTIMATED IRR FOR WEATHERIZATION PROJECTS IN OUR DATASET  

 

We divided weatherization projects into quartiles based on the energy saved per project, and then divided 

each quartile into pass-through and non-pass-through projects (Exhibit 3-35). We selected two projects, 

one large pass-through project and one small non-pass-through project for more detailed analysis. 

 

EXHIBIT 3-35  DIVISION OF WEATHERIZATION PROJECTS BY SELECTION CRI TERIA  
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Weatherization Project 1 

A landlord replaced windows and doors on a small rental housing unit in 2007. 

 

 

 

 

EXHIBIT 3-36  FUNDING SOURCES : WEATHERIZATION PROJECT 1  

Source Amount 

Applicant $6,684 

Rebate $392 

TOTAL $7,076 

 

Estimated financial performance 

Empirical research indicates that consumers may apply discount rates to conservation measures of 20-50 

percent or more.
27

  While the projected IRR falls short of this range (Exhibit 3-37), the applicant still 

proceeded with the project.  Two factors may explain this decision.  First, the applicant may apply a lower 

discount rate than the average consumer in evaluating conservation investments.  Second, the project may 

provide benefits that are not included in the financial analysis.  For example, the applicant may simply 

need new windows. 

 

  

                                                      
27

 K. A Hassett and G. E Metcalf, “Energy conservation investment* 1: Do consumers discount the future 

correctly?,” Energy Policy 21, no. 6 (1993): 711. 
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EXHIBIT 3-37  INCENTIVES ANALYSIS:  WEATHERIZATION PROJECT 1  

 

 

 

Sensitivity analysis 

The sensitivity analysis indicates that even with BETC support, the project falls below the target range 

even if energy values increase to $0.35/kWh or if the cost per kbtu/hour saved declines to $2,000 (Exhibit 

3-38). 
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EXHIBIT 3-38  SENSITIV ITY ANALYSIS :  WEATHERIZATION PROJECT 1,  WITHOUT AND WITH BETC 
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Weatherization Project 2 

A local public housing authority replaced a large number of windows on rental units in 2004. 

 

 

 

EXHIBIT 3-39  FUNDING SOURCES : WEATHERIZATION PROJECT 2  

Source Amount 

Grants $102,400 

BETC pass-through $18,857 

Applicant $50,984 

TOTAL $181,241 

 

Estimated financial performance 

This project benefitted from significant grant funding, which greatly increased returns on the applicant’s 

equity contribution (Exhibit 3-40). As a nonprofit housing authority, the applicant likely faced budget 

constraints that played a larger role than determinations of return on investment. 
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EXHIBIT 3-40  INCENTIVES ANALYSIS:  WEATHERIZATION PROJECT 2  

 

Sensitivity analysis 

This project falls just within the target range, and would drop below that range if the cost per kbtu/hour 

saved increased to $3,000 (Exhibit 3-41). The project would remain in the target range if the value per 

kbtu fell to $0.02. 
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EXHIBIT 3-41  SENSITIV ITY ANALYSIS :  WEATHERIZATION PROJECT 2,  WITHOUT AND WITH BETC 
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Summary of weatherization project analyses 

The BETC likely played a significant role in enabling the second project, but the extent to which it 

influenced the first project is unclear.  The charts in Exhibit 3-42 apply a class-level analysis to the set of 

weatherization projects, assuming that all projects received a similar level of non-BETC support. 

 

EXHIBIT 3-42  IMPACT OF THE BETC O N ESTIMATED WEATHERIZATION PROJECT RETURNS  

 

An estimated IRR for all projects was calculated 

using the payback periods reported by applicants, 

assuming a uniform 20 year life for all projects. In 

practice, project lifetimes could vary significantly 

depending upon the nature of the project. 

The estimated IRRs shown here exclude any 

incentives available to the project, and only reflect 

the value of energy saved. 

 

 

Of the two projects, only one reported receiving 

any non-BETC support. If all projects received a 

similar level of non-BETC support on average, the 

distribution would shift to the right as shown. 
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The addition of the BETC further shifts the 

estimated IRR distribution as shown here. 

 

Based on the above assumptions, the BETC moves a portion of the projects into the target range (Exhibit 

3-43).  The relatively low number of projects within the target range suggests that additional project 

benefits and incentives likely exist, but are not captures in the above analysis.   

 

EXHIBIT 3-43  ESTIMATED CLASS-LEVEL IMPACT OF THE BETC, COMBINED WITH (ESTIMATED) 

OTHER INCENTIVES, ON  WEATHERIZATION PROJECT RETURNS  

RELATIVE TO 

TARGET IRR 
NO BETC WITH BETC CHANGE 

Below target range 93% 83% -10% 

In target range 3% 7% 4% 

Above target range 4% 10% 6% 
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3.2.3.3 HVAC and VFD projects 

For the HVAC and VFD sub-sectors, we provide class-level analyses that would include trends in 

estimated returns on investment with and without the BETC.  We compare these returns to estimated 

target IRRs cited previously. This range serves as an illustration of target IRRs that apply to similar 

projects. Since this analysis does not include a review of specific project files, we cannot determine if the 

target range is appropriate for each project included in these sub-sectors.  

We estimated project IRRs based on payback periods and certified costs provided in the applicant 

database.  The database does not list all sources of funding for each project; as a result, the certified cost 

and payback period may result in a low estimate of the IRR for the project owner.  We also assumed that 

the value of the BETC at least equaled the cash value of a pass-through payment, even if the project 

owner elected to retain the credits. For non-pass through projects, this may result in a low estimate of the 

project IRR.  We also assumed a ten-year lifetime for all projects.  Given a specific payback period, the 

actual project IRR would increase if the lifetime of the project increased. 

The charts below (Exhibits 3-44 and 3-46) show the distribution of estimated project IRRs with and 

without the BETC for VFD and HVAC projects.  Vertical lines indicate the target IRR range identified 

previously for these project categories.  Projects to the left of the target range have IRRs below the target 

range; projects between the lines fall within the target ranges; projects to the right of the target range 

exceed the target range. The chart on the left shows the distribution of estimated IRRs without the BETC; 

the chart on the right shows the distribution with the BETC.  The differences between the two charts 

illustrate the impact the BETC had on project returns, and what role the BETC may have played in 

making project in each range more attractive. As illustrated in Exhibit 3-44 and summarized in Exhibit 3-

45: 

 57 percent of VFD projects remained below the target range even with the BETC.  These 

applicants may have applied a lower IRR hurdle for their project for a variety of reasons: they 

may have faced lower capital costs or less uncertainty than other project owners.  They may also 

have gained significant benefits from the projects that were not captured in the value of energy 

saved.  

 15 percent of VFD projects moved above the lower threshold of the target range with the addition 

of the BETC incentive.  Of those, seven percent moved into the target range and eight percent 

moved above the target range. The BETC likely played a significant role in making these projects 

more attractive.   

 19 percent of projects stayed above the target range even without the BETC.  These applicants 

may have required higher hurdle rates for their projects for various reasons: they may have faced 

unique risks such as unfamiliarity with the technology or uncertainty regarding its performance. 

Capital constraints may also have prevented them from financing a project that was otherwise 

attractive.  However, for some of these projects, high returns without the BETC may have been 

sufficient to justify proceeding with the project. 
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EXHIBIT 3-44  IMPACT OF THE BETC O N ESTIMATED VFD PROJECT RETURNS  

 

EXHIBIT 3-45  IMPACT OF THE BETC O N ESTIMATED VFD PROJECT RETURNS  

RELATIVE TO 

TARGET IRR 
NO BETC WITH BETC CHANGE 

Below target range 73% 57% -15% 

In target range 8% 15% 7% 

Above target range 19% 27% 8% 

 

For HVAC projects (Exhibits 3-46 and 3-47), the addition of the BETC reduced the share of projects 

below the target range by 11 percent.  The share of projects within and above the target range increased 

by five percent and six percent, respectively. 
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EXHIBIT 3-46  IMPACT OF THE BETC O N ESTIMATED HVAC PROJECT RETURNS  

 

 

EXHIBIT 3-47  IMPACT OF THE BETC O N ESTIMATED HVAC PROJECT RETURNS  

RELATIVE TO 

TARGET IRR 
NO BETC WITH BETC CHANGE 

Below target range 88% 76% -11% 

In target range 6% 11% 5% 

Above target range 6% 12% 6% 

 

 

3.2.4 Conclusions: conservation projects 
Despite the relatively low risk associated with conservation investments, observed IRR requirements 

appear comparable to more risky investments.  The impact of the BETC depends in part on the underlying 

cause for this high IRR requirement, which can vary between applicants and project types. Property 

owners may not directly benefit from their tenant’s energy savings. Capital-constrained applicants such as 

schools lack access to flexible financing sources, so even high returns do not guarantee that a project can 

be implemented. In some cases, individuals may underestimate the potential benefits of these investments.   
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The BETC can play a significant role when capital constraints are the main problem facing applicants, or 

when the project owners and project beneficiaries are not the same.  When a lack of information presents 

the primary barrier to investment, the importance of the BETC may change over time as consumers 

become more aware of the benefits of investments in different conservation measures.   
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3.3 Financial impact of the BETC on biomass combustion projects 

3.3.1 Technology, policy, and market landscape 
Several factors make biomass combustion potentially attractive to Oregon project developers and 

investors, including the availability of local feedstocks (primarily from the agricultural and forestry 

sectors) and the availability of the PTC to biomass projects. As a potential source of both heat and power, 

biomass also offers a hedge against energy price volatility and generally utilizes technology that is 

already integrated into a commercial or industrial process.  

At the same time, biomass facilities possess unique operational characteristics that differentiate them from 

solar PV and wind.  They require fuel; they may produce salable byproducts other than energy; and they 

produce both heat and electrical energy.  As a result, the financial models of such facilities also differ 

from solar PV and wind.  They reflect higher operating costs; they include multiple revenue sources; and 

they capture exposure to multiple markets. 

Combustion-based biomass projects may face unique risks.  The availability and cost of fuel may vary, 

and project owners may need to enter into contracts with fuel suppliers. In addition, equipment 

manufacturers and installers may offer shorter warranties than are typical for PV systems.  Even if the 

equipment functions properly, achieving the expected level of performance may require significant 

technical skills.  Firms and investors often expect higher returns on investment for biomass project in 

light of these risks. 

3.3.2 Characterization of biomass combustion projects in our dataset 
Our dataset includes 16 biomass combustion projects. Exhibits 3-48 and 3-49 provide a basic 

characterization of these projects. 

 

EXHIBIT 3-48  CHARACTERIZATION OF B IOMASS COMBUSTION PROJECTS  

Number of projects (% of total in dataset) 16 (0.002%) 

Number of projects with a pass-through partner (% of biomass 

combustion projects 
9 (56%) 

Total value of tax credits (% of total in dataset) ($2010) $60.3 million (15%) 

Tax credit range ($2010) $73,500 - $7.3 million 

Average tax credit ($2010) $3.5 million 
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EXHIBIT 3-49  CERTIFIED  BIOMASS COMBUSTION PROJECTS  IN OUR DATASET,  2002 TO 2009   

 

3.3.3 Selection of projects for detailed analysis 
Given the small number of biomass combustion projects in our dataset, we simply selected two 

representative projects for more detailed analysis. These projects produce a significant amount of thermal 

and electrical energy, and provided equipment that became an integral component of each applicant’s 

business. We avoided projects that incorporated multiple project types, such as biomass boilers and 

lighting retrofits, in order to isolate to costs and benefits of the biomass system.  

 

3.3.4 Results 
 

Biomass Combustion Project 1 

In 2007, a wood products firm replaced its natural gas boiler with a wood-fired boiler and added a turbine 

and generator.  The boiler uses waste wood from operations and from local suppliers, and produces steam 

both for operations and for the turbine and generator.  The firm sells electricity under a power purchase 

agreement. 
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EXHIBIT 3-50  FUNDING SOURCES : BIOMASS COMBUSTION P ROJECT 1  

Source Amount 

Applicant $23,930,150 

TOTAL $23,930,150 

 

Estimated financial performance 

The IRR calculations assume a 20-year project lifetime, and that operating costs match typical levels 

typical for CHP projects.
28

 The application does not indicate whether the firm retained the production tax 

credit; the analysis summarized in Exhibit 3-51 assumes that the firm received the PTC. 

 

EXHIBIT 3-51  INCENTIVES ANALYSIS :  BIOMASS COMBUSTION PROJECT 1  

 

 

Sensitivity analysis 

The horizontal axis in Exhibit 3-52 represents the cost of equipment per unit capacity; the range reflects 

an approximate range of costs for similarly-sized combined heat and power facilities.  The vertical axis 

represents a weighted average of heat and electrical energy values.  The ratio of heat to electrical energy 

in this project is about 7 to 1.  The top of the range reflects the industrial cost of natural gas and electricity 

in Oregon in 2007, weighted at a 7 to 1 ratio. The sensitivity analysis indicates that, with the support of 

                                                      
28

 “Economic Benefits | Combined Heat and Power Partnership | US EPA”, n.d., 

http://www.epa.gov/chp/basic/economics.html. 
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the BETC, the project would remain in the target IRR range if energy values dropped to $0.01 per kbtu, or 

if equipment costs increased to $443 per kbtu/hour of capacity. 

 

EXHIBIT 3-52  SENSITIV ITY ANALYSIS :  B IOMASS COMBUSTION  PROJECT 1, WITHOUT AND WITH 

BETC 
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Biomass Combustion Project 2 
 

In 2008, a wood products firm installs a wood-fired cogeneration facility to produce steam and electricity. 

 

EXHIBIT 3-53  FUNDING SOURCES : BIOMASS COMBUSTION P ROJECT 2  

Source Amount 

Applicant $3,321,880 

Grant $743,500 

BETC pass-through $1,673,429 

TOTAL $5,738,809 

 

Estimated financial performance 

The applicant leveraged several sources of support that increase the project’s internal rate of return. The 

IRR estimates illustrated in Exhibit 3-54 assume that the firm retained the PTC, and that the investment 

timeframe was 25 years. 

 

EXHIBIT 3-54  INCENTIVES ANALYSIS :  BIOMASS COMBUSTION PROJECT 2  
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Sensitivity analysis 

The horizontal axis in Exhibit 3-55 represents the cost of equipment per unit capacity.  The vertical axis 

represents a weighted average of heat and electrical energy values.  The ratio of heat to electrical energy 

in this project is about 10 to 1.  The top of the range reflects the industrial cost of natural gas and 

electricity in Oregon in 2007, weighted at a 10 to 1 ratio. The sensitivity analysis indicates that with the 

BETC, the project’s IRR falls just within the target range at its projected energy values; a drop in energy 

values would put the project below the target range.  The project would also remain in the target range if 

equipment costs increased to $1,000 per kbtu. 
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EXHIBIT 3-55  SENSITIV ITY ANALYSIS :  B IOMASS COMBUSTION  PROJECT 2, WITHOUT AND WITH 

BETC 
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3.3.5 Conclusions: biomass combustion projects 
Combustion projects likely require BETC support, in combination with other incentives, to meet the 

target IRRs required by applicants. One applicant noted that their business required the combined package 

of incentives to meet their minimum required return on the proposed project. Although these projects can 

meet higher IRR targets than solar PV, the relatively large up-front investment required presents a 

challenge for smaller businesses. The BETC can reduce the total long-term capital required to develop the 

project and make such projects possible for these businesses. 

  



 

  

 
 

    72 

 
 

3.4 Financial impact of the BETC on biofuel projects 

3.4.1 Technology, policy, and market landscape 
The biofuels landscape has been influenced most strongly by the creation of renewable fuels standards 

(RFS), both federally and in Oregon. The first national RFS, established in 2005, required blending of at 

least 7.5 billion gallons of renewable fuels into gasoline by 2012. Modifications to the RFS in 2007 

expanded the requirement to diesel fuel as well as gasoline and increased the blending requirement to 36 

billion gallons by 2022. 

The Oregon RFS, established in 2007, mandates a 10 percent ethanol blend in nearly all gasoline sold in 

the state. The state currently consumes approximately 150 million gallons of ethanol per year, with 

approximately 40 million gallons produced in-state. In addition, the RFS created a requirement, as of late 

2009, that all diesel fuel sold in the state contain at least two percent biodiesel, increasing to a five percent 

minimum once in-state production reaches 15 million gallons per year. At present, Oregon biodiesel 

production is believed to be approximately one-third of this amount.
29

 

Biofuels projects face unique risks due to their exposure to multiple commodity markets.  Like 

combustion-based biomass projects, biofuels facilities require a steady supply of raw materials at a 

reasonable price over long periods of time.  Their success depends upon the maintenance of a favorable 

spread between the cost of inputs and the value of fuel produced.  Biofuels projects often produce 

byproducts that may be sold.  These revenues can increase profits, but they can also expose the project to 

risk from volatile byproduct markets. 

 

3.4.2 Characterization of biofuel projects in our dataset 
Our dataset includes 20 biofuel projects. Exhibits 3-56 and 3-57 provide a basic characterization of these 

projects. 

 

EXHIBIT 3-56  CHARACTERIZATION OF B IOFUEL PROJECTS 

Number of projects (% of total in dataset) 20 (0.2%) 

Number of projects with a pass-through partner (% of biofuel projects) 18 (90%) 

Total value of tax credits (% of total in dataset) ($2010) $33.2 million (8%) 

Tax credit range ($2010) $1,590 – $11.2 million 

Average tax credit ($2010) $1.7 million 

 

                                                      
29

 Oregon Department of Energy, 2011-2013 State of Oregon Energy Plan. 
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EXHIBIT 3-57  CERTIFIED  BIOFUEL PROJECTS IN OUR DATASET,  2002 TO 2009  

 

 

3.4.3 Selection of projects for detailed analysis 
Biofuels project evaluations hinge upon the relative values of inputs and outputs over the lifetime of the 

project.  Commodity markets move in response to macroeconomic factors beyond the control of project 

owners.  Changes in tax credits for biofuels can also significantly alter the value of their products.  Project 

owners can partially hedge these risks through effective use of long-term contracts, or through process 

designs that limit their exposure to volatile markets.  The following analyses highlight the role of the 

BETC in shaping the risks and rewards of biofuels projects; these analyses cannot measure the skill of the 

project owner in managing these risks.  

We received and reviewed the BETC application files for all 20 biofuel projects in our dataset and 

selected two for more detailed analysis. We note that the applicant files we reviewed do not provide 

detailed cost projections for feedstocks, which play a critical role in determining a project’s profitability.  

The two projects we analyzed both employ food waste to produce biofuels. While agricultural commodity 

prices are generally available to the public, food waste values are much more difficult to estimate. 

Specific data from applicants was not available as of the writing of this report.  While the sensitivity of 

project returns to input values can still be illustrated though this analysis, the realized level of returns 

could vary significantly from these projected values.  
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3.4.4 Results 
 

Biofuel Project 1 
This biofuels facility, completed in 2009, sought to produce 5 million gallons of biofuel per year. To 

provide some protection against fluctuations in agricultural market prices for biofuel feedstocks, this 

project planned to use a food waste feedstock.  However, a key tax credit supporting the price for its 

product faced expiration that year. The elimination of the credit would have a significant impact on the 

attractiveness of the project. 

Estimated financial performance 
Exhibit 3-58 shows the impact of extending the tax credit for one, two or three years on the estimated 

project IRR.  The base-case scenario assumes average biofuel prices for 2009 and 2010,
30

 and assumes 

that the food waste input cost about half as much as a typical feedstock for a facility using agricultural 

products.
31

 The extension of the credit for 3 years approximately doubles the expected returns for the 

project. 

 

EXHIBIT 3-58  INCENTIVES ANALYSIS:  BIOFUEL PROJECT 1  

 

 

  

                                                      
30

 “Agricultural Marketing Resource Center - Renewable Energy & Climate Change”, n.d., 

http://www.agmrc.org/renewable_energy/. 
31

 “Biodiesel Performance, Costs, and Use”, n.d., http://www.eia.doe.gov/oiaf/analysispaper/biodiesel/. 
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Sensitivity analysis 
Exhibit 3-59 considers the impact of biofuel and food waste prices on the project’s returns, assuming the 

tax credits stayed in place for three years.  Although biofuels prices in 2009 were near their lowest point 

for the period 2007-2010, the project could still expect returns within the 20-30 percent target range.  

However, a $0.15 increase in costs for food waste could push the project below that range. The addition 

of the BETC (Exhibit 3-59 bottom) enables the project to remain in the target range even if food waste 

prices increase by $0.40. 

The sensitivity of the project to commodity and policy risk complicates the assessment of the BETC’s 

impact.  The project owner’s expected return depends largely on their view of the evolving policy 

environment.  However, the BETC did increase returns and likely reduced to some extent the perceived 

risk of the project. 
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EXHIBIT 3-59  SENSITIV ITY ANALYSIS :  B IOFUEL PROJECT 1,  WITHOUT AND WITH BETC 
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Biofuel Project 2 
This project also sought to capitalize on a supply of food waste to produce biofuel.  However, the 

applicant chose a much lower level of production and characterized the project as a pilot-scale 

demonstration of the technology.   This project faced less uncertainty associated with federal tax credits 

for its biofuel.  However, a pilot scale project could face challenges marketing a small volume of fuel. 

Also, the applicant’s file does not clearly establish how the feedstock would be secured or at what cost.  

Estimated financial performance 
The base case scenario assumes that the project sells its fuel at a market rate, and that the food waste 

feedstock’s value is comparable to that of animal feed at the time the project began.  Under these 

assumptions, the project falls within the target IRR range (Exhibit 3-60).  The addition of bonus 

depreciation available to projects in 2008 and the BETC increases the estimated return to the high end of 

the target range. 

EXHIBIT 3-60  INCENTIVES ANALYSIS:  BIOFUEL PROJECT 2  

 

Sensitivity analysis 
Exhibit 3-61 illustrates the sensitivity of the project to feedstock and fuel values.  Without the BETC, the 

project’s returns would fall below the target range if fuel values dropped by $0.13 per gallon.  A $0.10 per 

pound increase in feedstock costs would produce the same result.  With the BETC, the project could 

experience a $0.24 per gallon drop in fuel values or an increase of over $0.20 per pound in feedstock 

values while still remaining within the target return range. 

As with the previous project, BETC support could somewhat reduce risks associated with fluctuations in 

market prices.  However, the success of the project still depends largely on the skill of the applicant in 

managing these risks. 
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EXHIBIT 3-61  SENSITIV ITY ANALYSIS :  B IOFUEL PROJECT 2,  WITHOUT AND WITH BETC 
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3.4.5 Conclusions: biofuel projects 
Due to their exposure to multiple commodity markets, biofuel projects face a significant level of risk.  In 

addition, potential shifts in federal support for these projects could dramatically affect their profitability.  

The success of biofuel projects depends largely upon project management’s capacity to hedge what risks 

they can, and on the continuation of incentives currently in place. The BETC cannot directly address these 

risks, but it can reduce the capital required to develop these projects. 
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3.5 Financial impact of the BETC on solar photovoltaic projects 

3.5.1 Technology, policy, and market landscape 
Oregon possesses significant solar resources, though the greatest potential is in the south central and 

southeastern portions of the state, as illustrated in Exhibit 3-62, which depicts solar potential in kilowatt-

hours per square meter per day. 

 

EXHIBIT 3-62  OREGON’S SOLAR RESOURCE 

 Source: http://www.nrel.gov/gis/mapsearch/, accessed 20 March 2011 

 

Like wind, solar PV capacity in Oregon is growing at a fairly significant rate that mirrors the national 

trend (Exhibit 3-63). As a primarily distributed form of energy generation (i.e., a larger number of 

smaller-scale projects), solar is attractive to a variety of investors, from individuals to large commercial 

entities, because it offers a relatively easy and highly visible way to demonstrate support for cleaner, 

renewable energy alternatives. The challenge associated with solar projects has traditionally been its cost, 

with payback periods that are too long for the typical investor. As a result, solar PV has been dependent 

on subsidy programs of various kinds at the national and local levels as a way of stimulating demand, 

promoting industry growth and technological development, and, consequently, lowering prices. Exhibit 3-

64 illustrates the change in average installed costs over the period 1998-2007. 

 

http://www.nrel.gov/gis/mapsearch/
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EXHIBIT 3-63  ANNUAL AND CUMULATIVE GRID-TIED  SOLAR PV  CAPACITY,  US AND OREGON 

 

Sources: Solar Energy Industries Association, U.S. Solar Market Insight, 2010 Year in Review; Interstate Renewable 
Energy Council, U.S. Solar Market Trends reports (2007, 2008, and 2009). 
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EXHIBIT 3-64  SOLAR PV INSTALLED COST TREND  

Source: R. Wiser, G. Barbose, C. Peterman, Tracking the Sun: The Installed Cost of Photovoltaics in the U.S. from 

1998 to 2007, Lawrence Berkeley National Laboratory, February 2009. 

 

In Oregon, the growth of the solar market is being driven by residential installations that can take 

advantage of the Oregon Residential Energy Tax Credit (RETC) as well as federal tax credits and cash 

grants from the Energy Trust of Oregon. In fact, the number of solar PV RETCs granted in 2010 is more 

than double the number of solar PV BETCs for the entire period 2002 to 2009.
32

 However, growth in the 

residential market has enabled growth in the local installation industry, which can be expected to lower 

costs for businesses as well. 

3.5.2 Characterization of solar PV projects in our dataset 
Our dataset includes 423 solar PV projects. Exhibits 3-65 and 3-66 provide a basic characterization of 

these projects. 

 

EXHIBIT 3-65  CHARACTERIZATION OF SOLAR PV  PROJECTS  

Number of projects (% of total in dataset)  423 (4%) 

Number of projects with a pass-through partner (% of solar pv projects) 116 (27%) 

Total value of tax credits (% of total in dataset) ($2010) $35.1 million (8%) 

Tax credit range ($2010) $672 - $3.3 million 

Average tax credit ($2010) $83,000 

 

                                                      
32

 Oregon Department of Energy, 2011-2013 State of Oregon Energy Plan. 
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EXHIBIT 3-66  CERTIFIED  SOLAR PV P ROJECTS IN OUR DATASET,  2002 TO 2009   

 

3.5.3 Selection of projects for detailed analysis 
We designed our selection process to highlight and contrast the impact of BETC and other factors on 

project viability.  Our process considered four factors that likely affected all projects: 

 

1. In 2007, the BETC program increased the credit amount from 35 to 50 percent of certified project 

costs. To reveal the impact of this change on project viability, we selected projects from before 

and after 2007 for detailed review.  

2. While equipment costs declined over the past ten years, economies of scale still favored larger 

projects.  To examine the impact of scale on project viability, we selected projects above and 

below the approximate average capacity of 21kw. 

3. The pass-through option provides value to organizations that lack access to other funding or lack 

taxable income to utilize tax credits, such as schools and other nonprofits.  These organizations 

likely apply different criteria to investments in renewable energy.  To consider the impact of the 

pass-through option on such organizations, we selected projects with and without pass-through 

partners. 

4. Geography may impact installation costs and sunshine available to PV projects.  To capture 

impacts of geography on projects, we selected applications east and west of the Cascade 

mountain range.   

Based on the above criteria, we divided all solar projects in our final dataset into the sixteen sub-groups, 

represented by the bottom row of Exhibit 3-67. We then selected one project randomly from each of the 

15 populated sub-groups and asked ODOE to provide those projects’ BETC application files.  The maps 

in Exhibit 3-68 note the locations of all solar PV projects in our original dataset and the locations of the 
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projects for which we requested files. We then reviewed each file to determine which contained the most 

detailed cost and project performance information. Time and data constraints prevented a detailed 

analysis of all files, so we selected three for detailed financial analysis. 

 

EXHIBIT 3-67  DIVISION OF SOLAR PV PROJECTS BY SELECTION CRITERIA  

 
*Excludes PV projects that incorporated secondary, non-PV elements. 

 

EXHIBIT 3-68  LOCATIONS  OF SOLAR PV PROJECTS  

All PV Applicants (n=423*) 

 
*Includes PV project that incorporate non-PV elements 

Selected PV Applicants (n=15**) 

 

**One of the 16 sub-categories did not include any projects. 
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Non-PT 
(77) 

East West 

>21kw (9) 

PT (2) 

East West 

Non-PT 
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3.5.4 Results 
 

Solar PV Project 1 

A school installed a 4.3kw PV array in 2005.  This project fell into the following sub-category:  

 

 
 

The applicant reported financing from a grant, which funded a significant portion of the total cost of the 

project.  In addition, a pass-through partner paid $14,964 for tax credits equal to 35 percent of the total 

value of the project after its completion.  As a result, the school only needed to advance funding for a 

short period of time.  As a result, the IRR for the school is driven primarily by the quick repayment of the 

funding they advanced, rather than energy produced by the project over time.  

 

EXHIBIT 3-69  FUNDING SOURCES : SOLAR PV PROJECT 1  

Source Amount 

Grant $45,000 

BETC pass-through $14,000 

School equity $8,000 

TOTAL $57,000 

 

Estimated financial performance 

Exhibit 3-70 represents the project’s IRR with different combinations of incentives. The red and green 

lines represent a target range of IRRs. Literature on PV financing suggests that required equity returns 
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ranged from 9-13 percent in recent years.
33,34

 BETC application documents do not describe the applicant’s 

own investment criteria or required rate of return.  As a result, we cannot say definitively that this range 

represents the target IRR range of any particular applicant. However, it does provide perspective on the 

returns that might be expected of a similar project in the private sector. 

The project’s high ratio of incentives to equity resulted in high projected returns.  However, the school 

likely did not evaluate the project based on its IRR.  Schools face capital constraints that limit their ability 

to invest in otherwise attractive projects.  The reliance of the project on grant funding and a BETC pass-

through payment likely reflect these capital constraints.  The application file also indicated that the 

Energy Trust of Oregon promoted the project as demonstration. 

 

EXHIBIT 3-70  INCENTIVES ANALYSIS :  SOLAR PV PROJECT 1  

 

 

Sensitivity analysis 

The sensitivity analysis diagram below reveals how the project would perform with different energy and 

equipment costs.   The horizontal axis reflects a range of simulated capacity costs from $9 to $14 per watt 

installed cost. An average project under 5kw in 2005 might cost approximately $9.50 per watt.  The 

vertical axis reflects range of simulated retail electricity values, from $0.06 per kWh to $0.26 per kWh.  

In 2005, the US minimum and maximum state commercial electricity prices ranged from $0.05 to $0.19 

(excluding Hawaii).  EIA data indicate that Oregon’s commercial rates fell to around $0.07 per kWh at 

this time.  However, many solar projects in the application database reported $0.25 / kWh energy values.  

                                                      
33

 M. Bolinger, “Financing Non-Residential Photovoltaic Projects: Options and Implications” (2009). 
34

 Renewable Energy Project Financine in the US: An Overview and Midterm Outlook (Mintz Levin, 2010), 

http://www.greentechmedia.com/images/wysiwyg/reports/MintzLevin-FINAL.pdf. 
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Higher energy values could reflect the applicant’s expectation of future energy values under favorable net 

metering billing arrangements. 

The selected project reported costs of about $12 per watt installed and $0.25/kWh electricity costs; the 

box in Exhibit 3-71 (top) indicates the location of this combination of price and energy values.  Without 

the BETC, the selected project could still fall within the target IRR range with electricity values as low as 

$0.17 per kWh, if equipment costs did not change.  The project would also stay within the target IRR 

range with equipment costs over $14 per installed watt, if the claimed energy values did not change. 

Exhibit 3-71 (bottom) shows the impact of the BETC on the sensitivity analysis. With the BETC, the 

project stays within the target IRR with energy values as low as low as $0.06 per kWh, or equipment 

costs as high as $14 per watt. 
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EXHIBIT 3-71  SENSITIV ITY ANALYSIS :  SOLAR PV PROJECT 1,  WITHOUT AND WITH BETC  
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No go No go No go No go No go No go No go No go Marginal Go

0.08$      
No go No go No go No go No go No go No go No go Marginal Go

0.06$      
No go No go No go No go No go No go No go No go No go Marginal

Equity IRR vs. Target (without BETC)
$ per watt capacity

$
/ 

kw
h

14.00$          13.50$          13.00$          12.50$          12.00$          11.51$          11.01$          10.51$          10.01$          9.51$             

0.26$      
Go Go Go Go Go-Project Go Go Go Go Go

0.24$      
Go Go Go Go Go Go Go Go Go Go

0.22$      
Go Go Go Go Go Go Go Go Go Go

0.19$      
Marginal Go Go Go Go Go Go Go Go Go

0.17$      
Marginal Go Go Go Go Go Go Go Go Go

0.15$      
Marginal Marginal Go Go Go Go Go Go Go Go

0.13$      
Marginal Marginal Go Go Go Go Go Go Go Go

0.11$      
Marginal Marginal Marginal Go Go Go Go Go Go Go

0.08$      
No go Marginal Marginal Go Go Go Go Go Go Go

0.06$      
No go No go No go Marginal Go Go Go Go Go Go

Equity IRR vs. Target with BETC

$
/ 

kw
h

$ per watt
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Solar PV Project 2 
 

A small business installed a 24kw PV array in 2006.  This project fell into the following sub-category:  

 

 
 

The applicant reported receiving a $34,300 rebate; we assumed that the applicant provided the balance of 

required funds.  The applicant also qualified for an investment tax credit. 

 

EXHIBIT 3-72  FUNDING SOURCES : SOLAR PV PROJECT 2  

Source Amount 

Rebate $34,000 

Equity $126,000 

TOTAL $160,000 

 

 

Estimated financial performance 

This applicant financed a much larger portion of the project than the first, and therefore could expect 

lower returns on the investment.  While the project falls within the lower end of the target range without 

the BETC, the BETC significantly increases expected returns and provides a large portion of the required 

capital for the project (Exhibit 3-73). 

  

All PV 

Pre-2007 

<21kw 

PT 

East  West 

Non-PT 

East West 

>21kw 

PT 

East West 

Non-PT 

East West 

Post-2007  

<21kw 

PT 

East West 

Non-PT 

East West 

>21kw 

PT 

East  West 

Non-PT 

East West 
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EXHIBIT 3-73  INCENTIVES ANALYSIS :  SOLAR PV PROJECT 2  

 

 

Sensitivity analysis 

The horizontal axis of Exhibit 3-74 reflects a range of simulated capacity costs from $6 to $12 per watt 

installed. The vertical axis reflects a range of electricity values from $0.08 to $0.35 per kWh.   The 

project reported costs of about $6.50 per watt installed and energy values of $0.25 per kWh.  Without the 

BETC, this project does not reach the target IRR range for most of the combinations of energy values and 

capacity costs.  No combination of costs or energy values puts the project above the target range. Exhibit 

3-74 (top) reflects this by not showing any “Go” combinations of cost and energy values. This indicates 

that the leverage provided by grant financing may not be sufficient to make the project attractive to 

investors that require an IRR at or above the high end of the range. 

Exhibit 3-74 (bottom) shows the same project’s sensitivity analysis with BETC support.  The project now 

falls within the target IRR range.  The sensitivity analysis suggests that the project would remain within 

the target range if energy values fell to $0.23 per kWh.  Likewise, the project would remain within the 

target range if equipment costs increased above $8.50 per watt.   
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EXHIBIT 3-74  SENSITIV ITY ANALYSIS :  SOLAR PV PROJECT 2 ,  WITHOUT AND WITH BETC 

 

 

 

12.00$          11.33$          10.67$          10.00$          9.33$             8.67$             8.00$             7.33$             6.67$             6.00$             

0.35$      
No go No go No go No go No go No go No go No go No go No go

0.32$      
No go No go No go No go No go No go No go No go No go No go

0.29$      
No go No go No go No go No go No go No go No go No go No go

0.26$      
No go No go No go No go No go No go No go No go

No go-

Project
No go

0.23$      
No go No go No go No go No go No go No go No go No go No go

0.20$      
No go No go No go No go No go No go No go No go No go No go

0.17$      
No go No go No go No go No go No go No go No go No go No go

0.14$      
No go No go No go No go No go No go No go No go No go No go

0.11$      
No go No go No go No go No go No go No go No go No go No go

0.08$      
No go No go No go No go No go No go No go No go No go No go

Equity IRR vs. Target (without BETC)

$ per watt

$
 p

e
r 

kw
h

12.00$          11.33$          10.67$          10.00$          9.33$             8.67$             8.00$             7.33$             6.67$             6.00$             

0.35$      
Marginal Marginal Marginal Marginal Marginal Marginal Marginal Marginal Marginal Marginal

0.32$      
No go Marginal Marginal Marginal Marginal Marginal Marginal Marginal Marginal Marginal

0.29$      
No go No go No go Marginal Marginal Marginal Marginal Marginal Marginal Marginal

0.26$      
No go No go No go No go No go Marginal Marginal Marginal

Marginal-

Project
Marginal

0.23$      
No go No go No go No go No go No go No go Marginal Marginal Marginal

0.20$      
No go No go No go No go No go No go No go No go No go Marginal

0.17$      
No go No go No go No go No go No go No go No go No go No go

0.14$      
No go No go No go No go No go No go No go No go No go No go

0.11$      
No go No go No go No go No go No go No go No go No go No go

0.08$      
No go No go No go No go No go No go No go No go No go No go

Equity IRR vs. Target with BETC

$
 p

e
r 

kw
h

$ per watt
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Solar PV Project 3 
 

A developer added a 19kw PV array to a residential complex in 2008. This project falls into the following 

sub-category: 

 
 

The applicant qualified for an investment tax credit and bonus depreciation in addition to the BETC pass-

through payment, and reported the following funding sources for the project. Since the applicant 

completed the project in 2008, they qualified for the higher 50 percent tax credit and 33.5 percent pass-

through payment.  

 

EXHIBIT 3-75  FUNDING SOURCES : SOLAR PV PROJECT 3  

Source Amount 

Grant $5,000 

BETC pass-through $52,000 

Equity $100,000 

TOTAL $157,000 

 

Estimated financial performance 

This applicant financed a large portion of the project costs.  Even with the BETC, this project falls at the 

low end of the target equity range (Exhibit 3-76).   

All PV  

Pre-2007 

<21kw 

PT 

East  West 

Non-
PT 

East West 

>21kw 

PT 

East West 

Non-
PT 

East West 

Post-2007  

<21kw 

PT 

East West 

Non-
PT 

East West 

>21kw 

PT 

East  West 

Non-
PT 

East West 
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EXHIBIT 3-76  INCENTIVES ANALYSIS :  SOLAR PV PROJECT 3  

 

 

Sensitivity analysis 

The horizontal axis of Exhibit 3-77 (top) reflects a range of simulated capacity costs from $6 to $12 per 

watt installed. The vertical axis reflects the range of retail electricity prices in the US in 2008, from $0.06 

to $0.32 per kWh.   The project reported costs of about $7.80 per watt installed and energy values of 

$0.25 per kWh.  Without the BETC, the project does not reach the target IRR range at any of the energy 

value and equipment cost combinations shown in the sensitivity analysis. With the BETC, the project falls 

just short of the low end of the target range. The higher pass-through rate available to projects completed 

after 2007 increased the estimated IRR by approximately 0.5 percent. 
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EXHIBIT 3-77  SENSITIV ITY ANALYSIS :  SOLAR PV PROJECT 3,  WITHOUT AND WITH BETC 

 
 

 
  

12.00$          11.33$          10.67$          10.00$          9.34$             8.67$             8.01$             7.34$             6.68$             6.01$             

0.33$      
No go No go No go No go No go No go No go No go No go No go

0.30$      
No go No go No go No go No go No go No go No go No go No go

0.27$      
No go No go No go No go No go No go No go No go No go No go

0.24$      
No go No go No go No go No go No go

No go-

Project
No go No go No go

0.21$      
No go No go No go No go No go No go No go No go No go No go

0.18$      
No go No go No go No go No go No go No go No go No go No go

0.15$      
No go No go No go No go No go No go No go No go No go No go

0.13$      
No go No go No go No go No go No go No go No go No go No go

0.10$      
No go No go No go No go No go No go No go No go No go No go

0.07$      
No go No go No go No go No go No go No go No go No go No go

Equity IRR vs. Target (without BETC)

$ per watt

$
 p

e
r 

kw
h

12.00$          11.33$          10.67$          10.00$          9.34$             8.67$             8.01$             7.34$             6.68$             6.01$             

0.33$      
No go No go No go No go No go Marginal Marginal Marginal Marginal Marginal

0.30$      
No go No go No go No go No go No go Marginal Marginal Marginal Marginal

0.27$      
No go No go No go No go No go No go No go Marginal Marginal Marginal

0.24$      
No go No go No go No go No go No go

No go-

Project
No go No go Marginal

0.21$      
No go No go No go No go No go No go No go No go No go No go

0.18$      
No go No go No go No go No go No go No go No go No go No go

0.15$      
No go No go No go No go No go No go No go No go No go No go

0.13$      
No go No go No go No go No go No go No go No go No go No go

0.10$      
No go No go No go No go No go No go No go No go No go No go

0.07$      
No go No go No go No go No go No go No go No go No go No go

$ per watt

$
 p

e
r 

kw
h

Equity IRR vs. Target with BETC
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3.5.5 Conclusions: solar PV projects 

 
The BETC likely played a significant role in enabling each of the three selected projects.  However, given 

the variability in the mix and size of other incentives available to such projects, we exercise caution when 

making generalizations based on this small sample of projects.  The charts in Exhibit 3-78 illustrate how 

estimated IRRs of the entire solar PV dataset might be influenced by the addition of the BETC and other 

incentives.  These class-level estimates derive from a much more limited set of information than the 

detailed financial analyses show above.  They are only intended to illustrate how the combination of 

various incentives could increase the attractiveness of investments in such projects, if all projects received 

approximately the same amount of support from non-BETC sources. 

 

EXHIBIT 3-78  IMPACT OF THE BETC O N ESTIMATED SOLAR PV  PROJECT RETURNS 

 

 

Grants, rebates, tax credits and other incentives 

available to projects vary over time and/or 

geography. However, our survey of PV incentives 

and our detailed evaluation of three PV applicants 

indicate these significantly enhance returns for PV 

projects.  Of three projects sampled, the “median” 

increase in IRR due to non-BETC incentives was 

7.8 percent.  Although this is a crude measure of 

average non-BETC benefits received by projects, 

applying this increase to the entire applicant pool 

can illustrate the magnitude of their impact.  The 

resulting distribution shifts toward the right – 

closer to the target IRR range. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

An estimated IRR for all projects can be calculated 

based on the payback periods reported by 

applicants, if we assume a uniform project lifetime 

of 20 years for all PV projects.  This estimate 

excludes all incentives, and only reflects the benefit 

derived from the value of the energy produced. 

Based on those assumptions, the estimated IRRs for 

all PV applicants would be distributed as shown on 

the right. 
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To estimate the impact of the BETC on the average 

project IRR, we subtract the value of a BETC pass-

through payment from the initial cash outflow.  

This assumes that all projects either receive the 

pass-through, or realize a tax benefit with a present 

value at least as great as the pass-through payment.  

 

Adding the BETC’s contribution to the estimated 

IRR further shifts the estimated IRR distribution to 

the right.  The combined effect places a large 

number of projects within the target IRR range. 

 

 

Based on the assumptions described above, the combined effect of the BETC and other incentives would 

shift a significant number of projects into the target IRR range (Exhibit 3-79).  Validating the underlying 

assumptions of this exercise, in particular the average magnitude of the impact of non-BETC incentives, 

would require a detailed financial analysis of a larger sample of PV projects.   

 

EXHIBIT 3-79  ESTIMATED CLASS-LEVEL IMPACT OF THE BETC, COMBINED WITH (ESTIMATED) 

OTHER INCENTIVES, ON  SOLAR PV PROJECT RETURNS 

RELATIVE TO 

TARGET IRR 
NO BETC WITH BETC CHANGE 

Below target range 86% 32% -54% 

In target range 10% 62% 52% 

Above target range 4% 5% 1% 
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3.6 Financial analysis conclusions 
 

The above analyses reflect the role of the BETC in enabling specific projects at particular points in time.  

Taken together, they illustrate how the BETC’s role shifts over time as technologies evolve and improve.  

Large-scale wind projects likely relied more on incentives in the past, but the above examples indicate 

they have become less dependent upon these incentives.  Small-scale wind projects reflect some of the 

challenges of earlier commercial projects: lower efficiency and a lack of economies of scale reduced 

returns and increased the need for various incentives.   PV projects currently face similar challenges, 

which will likely persist for some time into the future.  

Biomass and biofuels projects face greater operational risk and policy risks that are magnified by their 

large costs. To the extent that the BETC can mitigate these risks, it can provide significant benefits to 

these projects.   

Lighting and weatherization represent relatively mature technologies that face challenges in financing, 

coordination between project owners and beneficiaries, and consumer acceptance.  The importance of the 

BETC may change if consumer attitudes evolve, or if alternative solutions emerge for rental properties or 

project financing. 

We consider the BETC to be an important factor in project development when the tax credit moves the 

project’s IRR from below to within the assumed target range. In general, the likelihood of this result 

increases if the value of the BETC is large relative to the total project cost.  It also increases if the gap 

between the project's expected returns without the BETC and its required returns is large.  As a result, 

three general factors determine the value of the BETC:  the return on investment without the BETC, the 

target return on investment, and the value of the BETC relative to total project costs. Exhibit 3-80 

summarizes these factors for each category, and notes the resulting importance of the BETC for each. 
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EXHIBIT 3-80  SUMMARY OF FINANCIAL ANALYSI S  CONCLUSIONS  

PROJECT TYPE 

FACTORS 
RELATIVE IMPORTANCE 

OF BETC 
RETURN W/O BETC* REQUIRED RETURN* 

BETC / TOTAL COST 
RATIO 

Solar PV Low Moderate High (up to 50%) High 

Biomass combustion Moderate High High (up to 50%) High 

Small wind** Moderate Moderate / High High (up to 50%) High 

Community-scale 

wind** 
Low Moderate High (up to 50%) High 

Lighting 

modifications 
Moderate / High High Moderate (35%) Medium / High 

Weatherization Low / Moderate High Moderate (35%) Medium / High 

Biofuels Moderate / High High High (up to 50%) Medium / Low 

Utility-scale wind  Moderate Moderate Low (<15%***) Low 

* Low <5%, Moderate 5%-20%, High >20% 

** Limited sample (one project) 

*** Utility scale projects in our sample generally exceed the maximum allowable cost by a large margin, resulting 

in a low BETC value relative to total costs. 
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4. Regional Economic Impact of BETC-Recipient Projects 

4.0 Introduction and methodology 
 

In this section of our report, we examine the regional economic impacts of BETC-recipient projects, 

building on the project information used in our financial analyses. In addition, we use the results of our 

financial analyses to examine the issue of the economic impacts that are attributable to the BETC program 

(i.e., impacts of projects that would not have occurred without the BETC).   In general, “economic 

impacts” describe changes in the flow of money throughout the economy due to a new project or policy.  

These changes can be measured as total dollars or as specific types of spending (e.g., on wages for 

employees).   

To complement the financial analysis of specific BETC-recipient projects, we have crafted a screening 

level economic analysis using the same data, to: 

 Identify and describe some of the positive impacts that flow from BETC-recipient projects (with 

a focus on total additional dollars added to the Oregon economy and total dollars spent on labor);  

 Provide a general sense of the scale of these impacts at the individual project level as well as at 

the class level, where possible,  

 Highlight key differences in the scope and type of economic impacts across sectors of BETC-

recipient projects.  

In addition, we briefly consider the relationship between “BETC dollars invested” by project type and the 

total associated regional economic impacts. 

This effort is not intended to be a comprehensive analysis of the economic impacts associated with the 

BETC program.  A comprehensive economic impact assessment would require information about project 

operation over time for a robust sample of projects, as well as a project-specific investigation of local tax 

incentives and other financing options.
35

 Instead, we perform a screening-level examination of several key 

economic impacts of specific categories of BETC-recipient projects, and consider how these impacts 

compare with each other and with BETC investments.  Specifically, we estimate the increased demand for 

labor and “net additional dollars” added to the economy from these projects. 

Economic impacts and social benefits 
 

Our analysis focuses on identifying “economic impacts,” as measured by changes in economic activity, or 

expenditure patterns, in Oregon.  This is not a cost-benefit analysis that examines total changes to social 

welfare. A comprehensive cost-benefit or “social welfare” analysis of the BETC program would include 

an assessment of improvements to the well-being of society that are not typically reflected in spending 

patterns.   An analysis of the social welfare benefits of BETC-recipient projects would, for example, 

consider the value to society of using alternative energy (or conserving energy) to reduce air emissions 

that could cause illnesses or contribute to climate change.  A complete assessment of the value BETC-

recipient projects, or the BETC program in general, would ideally assess both economic impacts and 

social welfare benefits associated with BETC-recipient projects. 

                                                      
35

A more comprehensive analysis would also examine the opportunity costs associated with not collecting Oregon 

tax revenue due to the BETC for projects expected to go forward in its absence. 
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4.0.1 Measures and indicators 
Consistent with the financial analysis, our economic impact analysis uses a sample of projects from each 

of eight technology categories: wind, solar PV, biomass combustion, biofuels, lighting modifications, 

weatherization, HVAC, and VFDs. Within each category, we examine separately the impacts associated 

with the initial construction/installation and the annual operations/maintenance phases of a project. We 

describe these key impacts: 

 Net Additional Economic Activity (also termed Value Added or Gross State Product) is 

defined in economic modeling as the difference between an industry’s or establishment’s total 

output and the costs of its intermediate inputs.  In other words, it is the dollar value of the net 

additional economic activity related to a project.
36

  This measure is analogous to the 

measurement of gross state product (GSP) at the State level.
37

 Included in this measure are 

payroll taxes, state and local sales and excise taxes, and property taxes, among other tax types. 

 Employment Demand, in this context, measures the number of additional employees 

necessary for the Construction/Installation and Operations Phases of projects, and is measured 

in “worker-years.”  Some employment demand reflects new permanent jobs (e.g., if a new 

facility requires employees for operations), but much of the demand is for additional short-term 

construction labor or other services.   

 Labor Income is a measure of the employment income received in Oregon as part of the 

employment demand, and includes wages, benefits, and proprietor income.  

Note that, while we do not report impacts of BETC projects on state and local taxes in detail, tax impacts 

are included in the net additional dollars metric (including payroll taxes, state and local sales and excise 

taxes, and property taxes, among other tax types), as described above. Each section discusses the percent 

of these dollars that stem from additional tax collection.  

We primarily use an economic input-output model called IMPLAN to estimate economic impacts. 

Economic input-output models estimate the distribution of money (i.e., project costs, or “inputs”) 

throughout the economy, including both direct purchases of project equipment and “ripple effects” such 

as expenditures of wages on household goods.  The IMPLAN model is widely used, easy to interpret, and 

draws upon available data from several federal and state agencies, including the Bureau of Economic 

                                                      
36

 The input-output model employed in this analysis (IMPLAN) defines value added as the sum of: employee 

compensation, taxes on import and production and imports less subsidies (includes sales and excise taxes, customs 

duties, property taxes, motor vehicle licenses, severance taxes, other taxes, and special assessments), and gross 

operating surplus (a profits-like measure that includes proprietors’ income, corporate profits, net interest, and 

business transfer payments).  IMPLAN glossary, February 2011. Accessed at http://implan.com. 
37

 IMPLAN glossary, February 2011. Accessed at http://implan.com.  GSP is the sum of value added across all 

sectors, and is the state counterpart to U.S. gross domestic product (GDP), the Bureau of Economic Analysis 

(BEA)’s “featured and most comprehensive measure” of the U.S. economy
.
 Thus, of the three impact measures 

featured in this analysis, the contribution of BETC projects to GSP within the study area may be the most useful. 

Output is defined as the total economic activity or value of production in the state that is generated by an action. We 

choose to report value added (net additional economic activity) because it nets out double counting of activity that 

occurs across sectors in the reporting of output measures. The JEDI model (discussed below) reports output rather 

than value added. 

http://implan.com/
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Analysis and the Bureau of Labor Statistics, and groups economic activity data into sectors using the 

North American Industry Classification System (NAICS).
38

  IMPLAN translates initial changes in 

expenditures (i.e., project costs) into changes in demand for goods and services from affected industries.   

The model considers three types of economic effects:  

 Direct effects are production changes or expenditures that result from an activity or policy.
39

  

In this analysis, direct effects are equal to the cost of the BETC-receiving project, and we 

assign them to appropriate sectors.  

 Indirect effects are the “ripple” impact of local industries buying goods and services from 

other local industries as a result of the project (e.g., a biodiesel plant purchasing soybean and 

canola oil) within Oregon. Additional impacts that occur outside of Oregon are not included in 

these effects.  

 Induced effects are changes in household consumption arising from changes in employment 

and associated income (which in turn results from direct and indirect effects) in Oregon. For 

example, these may include additional spending by workers at the biodiesel plant with their 

wages, as well as additional spending by canola growers with income received from sales to the 

biodiesel plant.  

We calculate the sum of the direct, indirect, and induced effects that specifically occur in Oregon for each 

BETC-recipient project (and/or class of projects) to determine the total regional economic contribution, in 

terms of additional employment demand, labor income, and net dollars into the economy (value added).  

We then multiply the operations/maintenance phase impacts by the expected lifetime of each project type 

to determine the Lifetime Operations Effects.  Finally, we sum the impacts of the two phases to provide 

an estimate of the total regional economic impacts of these projects over their lifetimes.
40

 

For utility-scale wind projects, we generated results using the Jobs and Economic Development Impact 

Model (JEDI), a model based on IMPLAN assumptions developed by the U.S. Department of Energy 

specifically to examine the regional economic impacts of wind energy development at the state level.  

Because it is built from IMPLAN multipliers, JEDI’s results are generally comparable to IMPLAN 

results, and provide an analysis of wind energy that is consistent with other wind energy modeling efforts 

in the literature.  

 

4.0.2 General approach 
The intent of this analysis is to use IMPLAN and JEDI, coupled with the results of the financial analysis, 

to examine the economic impacts of projects in Oregon that received BETCs.  We also estimate impacts 

of BETC-dependent projects where possible, because impacts associated with projects that are not 

dependent on the BETC are likely to have occurred even in the absence of the program.   

As with the financial analysis, our economic impact analysis separately examines three size categories of 

wind projects: small, community-scale, and utility-scale, and does not attempt to draw conclusions 

                                                      
38

 We completed our analysis using IMPLAN model version 3.0 with 2007 data for Oregon. 
39

  Output is the value of all goods and services produced. 
40

 As discussed below, the lifetime project impacts are not discounted, and involve a number of simplifying 

assumptions. Thus, these represent only an order-of-magnitude level estimate of these effects. 
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regarding the combined impact of all wind energy projects.  Similarly, given the wide variability in 

project type, size, scope, and financial structure among biomass projects, we do not attempt to extrapolate 

our findings from sample biomass projects to the entire class of biomass projects.   

For solar PV and conservation projects, we identify “typical” project impacts using both the large BETC 

dataset and our sample files, and estimate class-level impacts of these projects (e.g., impacts associated 

with all of the projects in a particular category). We then estimate the portion of the BETC projects in 

each project class that were financially dependent on the BETC program, using assumptions from the 

financial analyses. We present a range of potential class-level BETC-dependent impacts to reflect the 

uncertainties of our financial analysis.   

Throughout the analysis, we separate impacts associated with installation/construction phase of projects 

from the impacts of the operations/maintenance phase, because these phases have different time horizons 

and represent different types of activities and sectors. We generally assume that construction labor is 

supplied locally, while materials are supplied locally at a ratio that is typical for Oregon (i.e., some 

materials production occurs outside of Oregon and does not contribute to local economic impacts).
41

   

Specific assumptions for conservation projects 
For conservation projects, we separately measure the impacts associated with tax credits received by 

public organizations (including schools), because the impact of energy savings for these entities is likely 

to be a direct benefit to taxpayers in the form of additional available revenue (through cost savings).
42

   

In the operations/maintenance phase, we assume that annual energy savings of projects represents cost 

savings to the BETC recipients.  For public entities, we assume that utility costs savings will accrue to 

taxpayers and/or be spent on other taxpayer objectives.  For private-sector entities, individual BETC 

recipients are likely to use utility bill savings in different ways, depending on their market positions and 

objectives.  For the purpose of this analysis, we assume that savings represent increases in revenue that 

are reinvested in the operating businesses. 

To value energy savings, we calculate the average costs per kWh between 2002 and 2009 ($0.082) by: (1) 

using commercial and industrial energy prices data for the years 2002 through 2009; (2) inflating annual 

costs to 2010 dollars using the CPI; and (3) applying the weighted average according to the ratio of 

commercial to industrial energy saved by BETC conservation projects during this time period (0.26 kWH 

industrial/to 1 kWh commercial) for each year. 

Caveats 
We note again that this analysis uses sample projects to examine the regional economic impacts 

associated with projects that received BETCs.  We do not attempt to measure the total regional economic 

impacts associated with all projects that have received a BETC, nor do we forecast future program 

impacts.   A more comprehensive analysis of the cumulative or total impacts of the program would 

include all categories of BETC projects across time, and would more fully incorporate interviews with 

                                                      
41

 Here we use a modeling parameter known as the Regional Purchase Percentage (IMPLAN Version 3.0) 
42

 To simplify the analysis, we do not plan to separately model other not-for-profit entities, such as museums, that 

may also receive BETCs. These entities are assumed to reinvest utility cost savings in a manner that is consistent 

with private entities. These entities are estimated to comprise a relatively small group of BETC recipients. Public 

entities have been identified in the BETC database using SIC codes 82 and 90-99. 
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BETC recipients to gain a better understanding of operations, and actual regional impacts after project 

certification occurred.  The framework for this project includes the following limitations: 

 Consistent with the financial analysis, the economic impact analysis examines projects certified 

within the years 2002 to 2009, and reflects only a subset of all BETC project types.  

 For conservation and solar PV projects, the only regional economic impacts assessed in the 

operations/maintenance phase are those that result from energy savings realized by BETC 

recipients. Other benefits, such as enhanced property values, that may be accrued as a result of 

these projects are not captured.  This may understate impacts in some cases. Policymaker 

incentives for investing in renewable technologies, such as investing in solar PV to attract 

additional local in-state equipment manufacturers, as well as other support services, are not 

captured in this analysis. 

 The “lifetime” project estimates provided for conservation and solar PV projects use the current 

value of energy to estimate long-term energy savings. To the extent that energy prices increase 

over time, these lifetime values of energy saved by conservation projects may be underestimated. 

 For projects that received a pass-through, some additional benefits to the pass-through partner are 

expected due to their reduced tax liability, and may result in additional economic impacts. We do 

not have sufficient data to specify these impacts, and therefore do not include them in our models. 

 The analysis does not investigate in detail the potential impacts of increased renewable energy 

production in Oregon on local energy prices. Similarly, the analysis assumes that local utilities do 

not lose revenues due to displacement of other energy use by renewable energy production. 

 

A final, important limitation of our approach is that IMPLAN (and input-output models in general) 

provides a static set of results that does not account for technological shifts, price changes, sectoral 

growth, or other factors that could change behavior and affect the long-term impacts of a project.  For 

example, the 2007 IMPLAN data will not capture any recent economic shifts that resulted in changes in 

Oregon’s ability to meet particular commodity demands, such as forest products.  However, the creators 

of IMPLAN state that these types of changes are unlikely to dramatically affect model results because, 

among other factors, the model assumes that no supply constraints exist.  In general, the models predict 

that most manufacturing currently occurs outside of Oregon. To the extent that BETC and other factors 

increase Oregon manufacturing (as has occurred recently in the solar sector), the regional impact of future 

projects could be higher.  

4.0.3 Outline of section 
The following eight sections describe regional economic impacts of BETC-recipient projects by category 

(wind, solar PV, biomass combustion, biofuels, lighting modifications, weatherization, HVAC, and 

VFDs). In each section, we outline our assumptions about the projects, present the modeled regional 

economic impacts associated with them, and briefly discuss the results.  Finally, we present several 

general themes and conclusions derived from the analysis. 
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4.1 Economic impacts of BETC-recipient wind energy projects 
This section describes our analysis of the regional economic impacts associated with small, community-

scale, and utility-scale wind energy projects in Oregon. For the utility-scale category, we based our 

analysis on the largest (125 MW) project in our sample of representative projects.  

4.1.1 Model parameters and assumptions 
A number of studies have attempted to estimate the regional economic impacts of wind power at the 

national scale. For example, one review of 12 studies of job creation by renewable technologies, Kammen 

et al (2004), state that wind projects create demand for 0.71 to 2.79 jobs for per average installed MW 

(MWa).
43

 Frequently, studies have relied on hypothetical or estimated project costs and required inputs to 

estimate impacts (e.g. Northwest Economic Associates, 2003).
44

  Assumptions related to job creation that 

are drawn from national-scale analyses have drawn criticism in Oregon.
45

 Other more locally focused 

studies have used JEDI, IMPLAN, and simple multipliers to model the regional economic impacts 

associated with specific community and large-scale wind projects within the State of Oregon and nearby 

states.
46

 For example, one study examined the impacts of the Klondike Wind Project (I) in Sherman 

County Oregon, using simple multipliers.
47

 A study conducted in Umatilla County, Oregon, in 2006 by 

Torgerson, models a hypothetical 50 MW wind project using a combination of JEDI and IMPLAN 

outputs, and is perhaps most comparable to our effort.
48

   

Our analysis uses JEDI to examine the regional impacts of utility- and community-scale wind projects. 

We utilize available information from sample projects on costs, property tax payments, and lease 

payments, as discussed below. Torgerson (2006) reviewed the default assumptions of JEDI with a 

developer of wind projects in Oregon, and determined them to be good general estimates. While this 

model provides estimates of output, rather than net additional economic activity (value added), we believe 

                                                      
43

 MWa measures energy, derated by a capacity factor (MWa). Daniel M. Kammen, Kamal Kapadia, and Matthias 

fJEDFripp, 2004. “Putting renewables to Work: How many jobs can the clean energy industry generate?” RAEL, 

University of California, Berkeley. 
44

 Northwest Economic Associates, Assessing the Energy Development Impacts of Wind Power, 2003. Prepared for 

the Wind Coordinating Committee. 
45

 See, for example, http://www.freedomworks.org/blog/jvajas/oregon-a-green-jobs-laboratory (as accessed April 

15, 2011). 
46

 See, for example, Torgerson, Melissa, et al., “Umatilla County’s Economic Structure and the Economic Impacts 

of Wind Energy Development: An Input-Output Analysis” Oregon State University, Rural Studies Program, March 

2006;  Ouderkirk, Brad and Meghan Pedden, “Windfall from the Wind Farm, Sherman County, Oregon” Renewable 

Northwest Project, August 2004 (revised December 2004); Reategui, Sandra et al., “Generating Economic 

Development from a Wind Power Project in Spanish Fork Canyon, Utah: A case study and analysis of State-Level 

Economic Impacts,” U.S. Department of Energy, January 2008; ECONorthwest, 2002. “Economic Impacts of Wind 

Power in Kittitas County,” report to the Phoenix Economic Development Group. October; Mongha, Nikhil, et al., 

“An analysis of the economic impact on Tooele County, Utah, from the Development of Wind Power Plants,” 

prepared for the U.S. Department of Energy, 2006. 
47

 Ouderkirk, Brad and Meghan Pedden, “Windfall from the Wind Farm, Sherman County, Oregon” Renewable 

Northwest Project, August 2004 (revised December 2004). 
48

 Torgerson, Melissa, et al., “Umatilla County’s Economic Structure and the Economic Impacts of Wind Energy 

Development: An Input-Output Analysis” Oregon State University, Rural Studies Program, March 2006. 

http://www.freedomworks.org/blog/jvajas/oregon-a-green-jobs-laboratory
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that it is a useful tool to apply here. We model the impacts associated with the small wind project using 

IMPLAN, as this project (and likely those in its type) lacked the financing structures and property tax and 

lease payment characteristics that characterized the larger-scale projects that are more readily examined 

with the JEDI model. 

For community- and utility-scale projects, we assumed that the construction/installation phase included 

costs for: 

 Materials and equipment (including turbines, blades, and towers as well as other construction 

materials, transformers, and other grid connection requirements) 

 Transportation costs 

 Labor for assembly and erection of turbines, blades, and towers 

 Electrical labor 

 Labor for access-road construction 

 Labor for foundation construction  

 Grid connection 

 Permitting and legal services 

The certified costs of the utility-scale and community-scale projects that we modeled were $255 million 

and $22 million, respectively.  The JEDI model makes assumptions about installation/construction phase 

costs based on the specified installed project capacity and total project cost. JEDI also makes assumptions 

specific to Oregon (as of 2006) about the portion of each cost that is spent in Oregon.  For example, JEDI 

assumes that no costs related to the purchase of turbines, blades, towers, or transportation of these 

materials is spent locally in Oregon. This is consistent with other studies that have investigated the 

regional impacts of wind energy in Oregon. For example, a study of wind projects in Umatilla County, 

found that because “most of the project costs are not spent locally (e.g., ~85 percent of project costs are 

for purchasing the turbines, towers, and blades), the initial impacts [of the project] were substantially less 

than total costs.”
49

 

While we assume that the operations phase of the small wind project involves only minor maintenance 

costs and utility savings, the operations/maintenance phase of utility- and community-scale projects is 

much more complex.  Specifically, we assumed that the following categories of costs were incurred for 

these projects: 

 Labor costs (including field, administrative, and management) 

 Materials (including vehicles, site maintenance, fees and permits, utilities, replacement parts, 

insurance, fuel and consumables) 

 Land lease payments to local landowners.  Wind projects often lease land from existing 

landowners rather than purchasing land parcels outright. Land lease agreements are negotiated, 

and vary. Land leases occurred in both sample projects. 

 Local property tax payments.  Wind projects are taxed by the value of the capital investments, 

and are typically much higher than on alternative uses of the land (wind projects are typically 

built on farmed land). As such these additional property taxes can provide significant additional 

funds to local governments. Property tax estimates were available for both sample projects. 

                                                      
49

 Melissa, et al., “Umatilla County’s Economic Structure and the Economic Impacts of Wind Energy Development: 

An Input-Output Analysis” Oregon State University, Rural Studies Program, March 2006. 
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Our analysis uses labor and materials cost assumptions in the Oregon JEDI model for utility- and 

community-scale projects.  For the community-scale wind project that we modeled, we identified project-

specific annual land lease payment estimates ($5,200 per turbine).  These are somewhat higher than an 

estimated range of $2,000 to $4,000 per turbine described in some recent local literature.
50

 

Complicating an analysis of the impacts of wind energy projects on local property taxes, counties in 

Oregon have developed local tax incentives for commercial wind projects. Specifically, Strategic 

Investment Programs (SIPs) can exempt a portion of large capital investments from property taxes. In 

addition, Enterprise Zone Agreements typically involve tax exemptions for new enterprises of three to 

five years. These agreements vary, and are negotiated with the local counties.  Because taxes are levied on 

the value of the capital investments at a site, counties typically negotiate the rates so that taxes are 

“leveled out” over time more than might otherwise be the case without the Enterprise Zone.
51

  For our 

specific modeled community-scale and utility-scale projects, we identified projected tax payments over 

time. For the JEDI modeling effort, we used the average of the local tax payments for the community-

scale project over a 10 year period, including years for which tax exemptions were made ($45,000 

annually). For utility-scale wind projects, we used estimates from a single-year period that were available 

($403,000).  

The small wind project we analyzed had certified costs of approximately $7,500.  Of this, only eight 

percent of costs were labor-related. Materials costs ($6,900) were assumed to be for equipment in the 

category of Turbine and Turbine Generator Set Units Manufacturing (NAICS code 333611, IMPLAN 

Code (IC) 222). The small wind facility is estimated to produce approximately 37,000 kWh annually.  We 

value that power at $0.084/kWh, using the method described above, which results in a total estimated 

annual value of production of $3,100. We assume the project lifetime for all modeled wind projects is 20 

years. 

4.1.2 Results 
Exhibits 4-1 through 4-3 summarize regional economic impacts for the example wind projects.  

Construction/installation phase impacts are likely to be short-term (one year), while 

operations/maintenance phase impacts occur annually for the life of the projects.   

Employment impacts represent the additional demand for employment from these projects, and are 

presented in “worker-years.”  As shown, labor impacts are anticipated to be greater for 

construction/installation phase impacts than operations/maintenance phase impacts, even when lifetime 

effects are estimated. For small wind projects, employment impacts are not significant.  

Labor income represents the income expected to be provided to electrical contractors/installers in the 

form or wages during the construction/installation phase.  Net additional economic activity represents the 

additional demand for products (including wages and salaries, income taxes, and gross operating surplus) 

expected from each phase within Oregon.  

                                                      
50

 Ouderkirk, Brad and Meghan Pedden, “Windfall from the Wind Farm, Sherman County, Oregon” Renewable 

Northwest Project, August 2004 (revised December 2004)\. 
51

 Memorandum from Paul Wooden, “Renewable Energy Presentation to the Committee,” Community Renewable 

Energy Association, December 29, 2010. 
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EXHIBIT 4-1  SUMMARY OF ESTIMATED  REGIONAL ECONOMIC IMPACTS OF  EXAMPLE UTIL ITY-SCALE  

WIND PROJECT,  2010 DOLLARS 1   

  

EMPLOYMENT 

DEMAND 

(WORKER- 

YEARS) 

LABOR INCOME OUTPUT 

ESTIMATED 
NETADDITIONAL 

ECONOMIC 

ACTIVITY
2
 

Construction/Installation Phase (One-time)  

Project Development and 

Onsite Labor Impacts 80 $4.3 million $5.0 million $3 million  

Turbine and Supply Chain 

Impacts 451 $21.4 million $61.8 million $31 million 

Induced Impacts 140 $5.5 million $17.3 million $9 million 

Total C/I Phase Effect 671 $31.2 million $84.1 million $42 million 

Operations/Maintenance Phase   

Onsite Labor Impacts 7 $0.4 million $0.4 million $0.2 million 

Local Revenue and Supply 

Chain Impacts 10 $0.4 million $2.18 million $1 million 

Induced Impacts 7 $0.3 million $0.8 million $0.4 million 

Total O&M Phase Effect 

(Annual) 3 24 $1.1  million $3.4 million $2 million 

Lifetime O&M Phase Effect 

(20 years) 4 473 $3.05 million $68.3 million $34 million 

Total Project Effect (All 

Phases) 4 1,144 $53.1 million $152.4 million $76 million 
1Certified Costs of the modeled project were $255 million, with an installed capacity of 125 MW. The BETC 
received by this project was $11 million. The estimates in this Exhibit were developed using the default 
assumptions for the JEDI model for Oregon, modified to include the subject project size, costs, and tax liabilities. 
2Note that JEDI results are reported in output rather than value added (net additional dollars into the economy). 
We prefer to report value added because it nets out double counting of activity that occurs across sectors in the 
reporting of output measures. Based on the relationship between output and value added in IMPLAN results from 
other categories of impacts we analyzed, the value added estimates would be approximately 50 to 80 percent of 
output values reported. This column presents estimates at 50 percent of output, to be conservative. 
3As noted above, annual property taxes change each year as the capital resource value decreases, and as 
negotiated through local agreements. For purposes of this analysis, we use the average tax over a ten year period 
for this project. 
4 These costs are not discounted. While regional economic analyses using IMPLAN and JEDI typically do not 
attempt to sum impacts over time, we provide these estimates here to get a sense for the scale of the lifetime 
impacts of the operational phase, and for the project as a whole.
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EXHIBIT 4-2  SUMMARY OF ESTIMATED REG IONAL ECONOMIC IMPAC TS OF  EXAMPLE COMMUN ITY-

SCALE WIND PROJECT,  2010 DOLLARS 1  

 

EMPLOYMENT 

DEMAND 

(WORKER- 

YEARS) 

LABOR INCOME OUTPUT 

ESTIMATED 
NETADDITIONAL 

ECONOMIC 

ACTIVITY
2
 

Construction/Installation Phase (One-time)  

Project Development and Onsite 

Labor Impacts 18 $1.0 million $1.0 million $0.5 million 

Turbine and Supply Chain Impacts 39 $1.9 million $5.5 million $3 million 

Induced Impacts 13 $0.5 million $1.7 million $0.8 million 

Total C/I Phase Effect 70 $3.4 million $8.2 million $4 million 

Operations/Maintenance Phase   

Onsite Labor Impacts 1 $0.04 million $0.04 million $0.02 million 

Local Revenue and Supply Chain 

Impacts 2 $0.1 million $0.3 million $0.1 million 

Induced Impacts 1 $0.03 million $0.1 million $0.05 million 

Total O&M Phase Effect (Annual) 3 3 $0.02 million $0.43 million $0.2 million 

Lifetime O&M Phase Effect (20 

years) 4 62 $3.05 million $8.6 million $4.3 million 

Total Project Effect (All Phases) 4 132 $6.5 million $16.9 million $8.4 million 
1Certified Costs of the modeled project were $21 million, with an installed capacity of 9 MW. The BETC received by 
this project was $11 million. The estimates in this Exhibit were developed using the default assumptions for the 
JEDI model for Oregon, modified to include the subject project size, costs, and tax liabilities. 
2Note that JEDI results are reported in output rather than value added (net additional dollars into the economy). 
We prefer to report value added because it nets out double counting of activity that occurs across sectors in the 
reporting of output measures. Based on the relationship between output and value added in IMPLAN results from 
other categories of impacts we analyzed, the value added estimates would be approximately 50 to 80 percent of 
output values reported. This column presents estimates at 50 percent of output, to be conservative. 
3As noted above, annual property taxes change each year as the capital resource value decreases, and as 
negotiated through local agreements. For purposes of this analysis, we use the average tax over a ten year period 
for this project.4These costs are not discounted. While regional economic analyses using IMPLAN and JEDI typically 
do not attempt to sum impacts over time, we provide these estimates here to get a sense for the scale of the 
lifetime impacts of the operational phase, and for the project as a whole. 
4 These costs are not discounted. While regional economic analyses using IMPLAN and JEDI typically do not attempt 
to sum impacts over time, we provide these estimates here to get a sense for the scale of the lifetime impacts of 
the operational phase, and for the project as a whole. 
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EXHIBIT 4-3  SUMMARY OF REGIONAL ECONOMIC IMPACTS OF EXAMPLE SMALL WIND P ROJECT,  

2010 DOLLARS 1  

  
EMPLOYMENT DEMAND 

(WORKER- YEARS) 

LABOR 

INCOME 

NET ADDITIONAL 

ECONOMIC ACTIVITY 

Construction/Installation Phase (One-time) 

Direct Effect 0.0 $375 $523 

Indirect Effect 0.0 $158 $230 

Induced Effect 0.0 $138 $242 

Total C/I Phase Effect 0.0 $671 $995 

Operations/Maintenance Phase  

Direct Effect (Annual) 0.0 $670 $2,340 

Indirect Effect (Annual) 0.0 $154 $247 

Induced Effect (Annual) 0.0 $216 $380 

Total O&M Phase Effect (Annual) 0.0 $1,040 $2,970 

Lifetime O&M Phase Effect (20 years) 2 0.3  $20,800  $59,400  

Total Project Effect (All Phases) 2 0.2 $21,500 $60,400 
1Certified Costs of the modeled project were $7,500. The BETC received by this project was $3,700. 
Employment demand and labor income over the project lifetime reflect both direct impacts (e.g., employee 
time for operations) and the indirect and induced effects of additional revenue from energy produced; IMPLAN 
assumes that a portion of every dollar earned in the relevant sectors (including households) is spent on labor. 
2 These costs are not discounted. While regional economic analyses using IMPLAN and JEDI typically do not 
attempt to sum impacts over time, we provide these estimates here to get a sense for the scale of the lifetime 
impacts of the operational phase, and for the project as a whole. 

 

4.1.3 Discussion and conclusions: wind energy projects 
We find that the regional impacts of our utility-scale (125 MW) and community-scale (9 MW) wind 

projects (estimated net additional activity of $76 million and $4 million, respectively) are smaller than the 

total project costs ($255 million and $22 million, respectively), even after taking into account the longer-

term regional impacts associated with operations phases.  This is because a large portion of project costs 

are out-of-state materials costs, and is consistent with other study findings.
52

 Employment impacts of 

construction phases are relatively large in the short term (671 worker-years at utility-scale, 70 at 

community-scale), and relatively small in the operations phase on an annual basis (24 at utility-scale, 3 at 

community-scale). Local property tax and lease payments are anticipated to comprise a significant portion 

of annual operations impacts. 

                                                      
52

 See, for example, Torgerson (2006), who finds that a 50 MW project would result in increased demand for output 

of $13.2 million, $3.8 million in labor income, and employment demand for 120 worker-years in the construction 

phase. In the operations phase, Torgerson’s statewide scenario predicts that a 50 MW project would result in annual 

increased output demand of $1.4 million, $640,000 in labor income, and 17 worker-years. This would translate 

roughly into a net additional economic activity of approximately $20 million over 20 years, for a project with initial 

costs of approximately $50 million. Also Northwest Economic Associates (2003). 
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Compared to other BETC-recipient projects, the regional impacts of utility- and community-scale wind 

are large, particularly in the construction phase.  This is due to the large initial project costs relative to 

other categories. When compared against the BETC investment, regional impacts of these projects are 

larger than the investments they received ($11 million for utility-scale, $6.7 million for community-scale).   

Locational impacts 

Another consideration with regard to interpreting the regional impacts of community- and utility-scale 

wind projects is the specific location of these projects within Oregon.  Due to their specific land and 

wind-quality requirements, these projects are typically located in relatively rural areas. In particular, 

counties along the Columbia River Gorge have benefitted from wind energy production, with 15 of the 19 

wind projects in our database were developed in those counties.  The local property taxes levied on these 

projects, as well as the lease payments made to local landowners, can be a significant source of revenue 

for rural counties. The employment effects of these projects are not large in the context of urban 

development. However, the relative percent of total employment and local tax revenue would be higher in 

rural counties than in urban ones.  

A number of wind studies have pointed out that the location of wind projects in rural areas may have 

significance to the local counties in which they are located.
53

 

Community-scale versus utility-scale wind energy projects 
Conceptually, community-scale wind projects could provide larger localized economic impacts than some 

larger utility-scale projects on a per-MW basis, because the ownership is more likely to be local, and 

associated proprietor incomes are more likely to be spent locally in Oregon.  Unfortunately, JEDI 

assumes that proprietor income is spent out of state, and we unable to model this effect.  However, 

Kildegaard and Myers-Kuykindall (2006) examine a number of potential financing scenarios for 

community wind ownership, and find that “mounting evidence points to the idea that community wind 

has greater economic impacts on local economies during operational phase of the project, due to local 

spending multiplier effects associated with the higher [local] income streams.”
54

   

Estimating the impact of BETC-dependent projects 
As discussed in the financial analysis, large-scale wind projects do not appear to depend on the BETC for 

financial viability. Thus, although the regional economic impacts of utility-scale wind projects are large, 

they are likely to occur absent the BETC. Community-scale wind projects did not occur in the 2002 to 

2009 database, and hence were not a significant contributor to regional economic impacts in the past. 

However, these projects are more likely to need the BETC to acquire financial viability. Small wind 

projects are likely to most benefit from the BETC, but have the smallest regional impacts and are 

relatively rare in our database (8 projects). 

 

  
                                                      
53

 See Torgerson (2006); Kildegaard (2006); Ouderkirk and Pedden (2004); Reategui, Sandra et al., “Generating 

Economic Development from a Wind Power Project in Spanish Fork Canyon, Utah: A case study and analysis of 

State-Level Economic Impacts,” U.S. Department of Energy, January 2008. 
54

 Kildegaard, Arne and Myers-Kuykindall. “Community vs. Corporate Wind: Does it matter who develops the wind 

in Big Stone County, MN?” IREE Grant, September 2006. 
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4.2 Economic impacts of BETC-recipient lighting modification projects 
 

For lighting modification projects, we examine the economic impacts associated with a “typical” project, 

and discuss in general terms the potential for extrapolating the impacts to a broader set of projects.  

Approximately two out of 10 lighting projects are implemented by schools or other public entities; we 

model these projects separately because the cost savings accrue to taxpayers rather than industry. 

4.2.1 Model parameters and assumptions 
Of the eight sample projects we examined, all primarily consisted of replacing older lamps, ballasts, and 

fixtures with newer technology.  As shown in Appendix A, the certified cost of a lighting modification 

project is closely correlated with the energy saved, suggesting that larger projects are similar in structure 

and readily scaled (i.e., to include additional lights). Because commodity and labor installation 

requirements across lighting modification projects are similar, input requirements in terms of labor and 

materials are expected to be relatively consistent, though varying in scale according to the size of the 

project.  

We do not believe that the likelihood of a project being BETC-dependent is linked to the size of the 

project, as this would indicate that the scale of the project would affect payback period and IRR. We 

therefore model a “typical” lighting modification project (both public-sector and private-sector) using the 

average certified costs across all projects in our dataset ($19,703) rather than our sample average cost (see 

Appendix A for more detail).
55

  Regional economic impacts of other projects could be estimated by 

scaling these “typical” impacts up or down to reflect the size of a particular project.  

Exhibit 4-4 summarizes the model inputs we derived from our review of sample files, as well as 

communication with project operators.  We use the average total certified costs for projects within the 

timeframe as an input for the construction/installation phase of impacts. We then distribute costs among 

labor and materials costs using data from sample project files.  We use the value of annual energy saved 

to calculate estimated revenue increases for industries receiving the credit (in this case, real estate 

establishments). 
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 Excluding projects that had multiple conservation activities included, e.g., lighting, weatherization, and HVAC. 
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EXHIBIT 4 -4  SUMMARY OF PRIMARY M ODEL ASSUMPTIONS FOR  LIGHTING MODIFICATIO N PROJECTS, 2010 DOLLARS 1  

PHASE COST TYPE PRIVATE-SECTOR PROJECTS PUBLIC-SECTOR PROJECTS2 

Construction and 

Installation  

Total Per Project costs (average 

certified costs, 2002 to 2009)
 3
 

$19,700 $38,200 

 

Material Costs Commodity purchases: $15,600 

 Fixtures (82 percent), IC 3260 

 Lamps (18 percent), IC 3259 

Commodity purchases: $30,200 

 Fixtures (82 percent) 

 Lamps (18 percent) 

Labor Costs 

 

$4,100 

NAICS 238210, IC 39
4
 

$5,390 

NAICS: 238210, IC 39
4
 

Operations and 

Maintenance  

Utility costs savings, reinvested 

(based on average reported 

energy savings, 2002 to 2009) 

Energy Saved: 84,118 kWh 

Value: $6,924 

NAICS 53, IC 360
5
 

Energy Saved: 66,900 kwh 

Value: $5,507 

GOV: State and local public 

Notes: 
1All costs are in 2010 dollars. Costs were inflated from nominal values using the CPI. 
2 Public-sector projects are defined using ODOE-provided SIC codes 82, 90-99. We do not quantify benefits associated with reduced tax liability for pass-
through recipients. 
3Per Project Costs are an average of all Certified Project Costs (inflated to 2010 dollars) for single-sector projects in our database (2002 through 2009). 
4NAICS 238210: This industry comprises establishments primarily engaged in installing and servicing electrical wiring and equipment. Contractors 
included in this industry may include both the parts and labor when performing work. These contractors may perform new work, additions, alterations, 
maintenance, and repairs. U.S. Census Bureau, NAICS definitions, 2011. IC: IMPLAN Code.  

NAICS 53: Real Estate.  
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4.2.2 Results 
Exhibits 4-5 and 4-6 summarize the economic impacts for a “typical” lighting modification project.  

Construction/installation phase impacts are likely to be short-term (one year), while 

operations/maintenance phase impacts occur annually for the life of the project (10 years).   

Employment impacts represent the additional demand for employment from these projects, and are 

presented in “worker-years.”  As shown, employment impacts per project represent demand for less than 

one worker per year for any phase, consistent with the small scale of typical projects.  Labor income 

represents the income expected to be provided to electrical contractors/installers in the form of wages 

during the construction/installation phase ($2,810 for private-sector projects, and $3,770 for public-sector 

projects). Net additional economic activity represents the additional demand for products (including 

wages and salaries, income taxes, and gross operating surplus) expected from each phase within Oregon.   

 

EXHIBIT 4-5  SUMMARY OF REGIONAL ECONOMIC IMPACTS OF A “TYPICAL” PRIVATE -SECTOR 

LIGHTING MODIFICATIO N PROJECT,  2010 DOLLARS 

  
EMPLOYMENT DEMAND 

(WORKER-YEARS) 

LABOR 

INCOME 

NET ADDITIONAL 

ECONOMIC ACTIVITY 

Construction/Installation Phase       

Direct Effect 0.04 $1,720 $1,990 

Indirect Effect 0.01 $510 $767 

Induced Effect 0.02 $579 $1,020 

Total C/I Phase Effect 0.06 $2,810 $3,770 

Operations/Maintenance Phase       

Direct Effect (Annual) 0.05 $1,010 $5,370 

Indirect Effect (Annual) 0.01 $334 $660 

Induced Effect (Annual) 0.01 $357 $627 

Total O&M Phase Effect (Annual) 0.07 $1,700 $6,660 

Lifetime O&M Phase Effect (10 years)
 2
                  0.68  $17,000  $66,600  

Total Project Effect (All Phases)
 2
                  0.74  

           
$19,800           $70,400  

1Typical project costs are assumed to be $19,700. Employment demand and labor income during the 
Operations Phase primarily reflect the effects of additional revenue from energy savings; IMPLAN assumes 
that a portion of every dollar earned in the relevant sectors (including households) is spent on labor. 
2 Taxes, including payroll taxes, state and local sales and excise taxes, and property taxes, among other tax 
types, comprise approximately 26 percent of net additional economic activity. 
3These costs are not discounted. While regional economic analyses using IMPLAN and JEDI typically do not 
attempt to sum impacts over time, we provide these estimates here to get a sense for the scale of the 
lifetime impacts of the operational phase, and for the project as a whole. 
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EXHIBIT 4-6  SUMMARY OF REGIONAL ECONOMIC IMPACTS OF A “TYPICAL” PUBLIC -SECTOR 

LIGHTING MODIFICATIO N PROJECT,  2010 DOLLARS 1  

  
EMPLOYMENT DEMAND 

(WORKER-YEARS) 
LABOR INCOME 

NET ADDITIONAL 

ECONOMIC ACTIVITY2 

Construction/Installation Phase       

Direct Effect 0.05 $2,310 $2,670 

Indirect Effect 0.01 $684 $1,030 

Induced Effect 0.02 $777 $1,360 

Total C/I Phase Effect 0.08 $3,770 $5,070 

Operations/Maintenance Phase       

Direct Effect (Annual) 0.06 $3,000 $3,360 

Indirect Effect (Annual) 0.00 $0 $0 

Induced Effect (Annual) 0.02 $765 $1,340 

Total O&M Phase Effect (Annual)
 
 0.08 $3,760 $4,700 

Lifetime O&M Phase Effect (10 years)
 3
                  0.82             37,600           47,000  

Total Project Effect (All Phases)
 3
         0.90  $41,400  $52,100  

1Typical project costs are assumed to be $38,200. Employment demand and labor income during the 
Operations Phase primarily reflect the effects of additional government expenditures associated with 
energy savings; IMPLAN assumes that local governments will reallocate utility savings into general funds.2 

Taxes, including payroll taxes, state and local sales and excise taxes, and property taxes, among other tax 
types, comprise approximately 18 percent of net additional economic activity. 
3These costs are not discounted. While regional economic analyses using IMPLAN and JEDI typically do not 
attempt to sum impacts over time, we provide these estimates here to get a sense for the scale of the 
lifetime impacts of the operational phase, and for the project as a whole. 

 

4.2.3 Discussion and conclusions: lighting modification projects 
Exhibits 4-5 and 4-6 show that regional economic impacts from the installation of individual lighting 

modification projects are small ($3,770 for private-sector, $5,070 for public-sector) relative to the initial 

project costs, primarily because a very small percentage of light bulbs, fixtures, and ballasts are produced 

in Oregon, and these dominate the installation costs of these projects.  

While construction/installation phase impacts are similar to expected operational benefits in the first year, 

total operational phase impacts exceed construction/installation phase impacts after a year or two. 

Assuming the project lifetime is 10 years, operations/maintenance phase impacts (i.e., costs savings from 

reduced energy use) exceed construction/installation phase impacts by five to 14 times over the life of the 

project, depending on the metric.  Over the project lifetime, operations phase impacts are $66,600 in net 

additional economic activity for a private-sector project; $47,000 for a public-sector sector project.  

Summing the lifetime operations effects with the installation impacts yields a total net additional impact 

per lighting project of $70,400 (private-sector) and $52,100 (public sector). 
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A large number of lighting modification projects (3,973) received BETCs during the period 2002 to 2009.  

We approximate the total net additional economic activity generated by these projects to be $267 million 

over 20 years (Exhibit 4-7). 

Estimating the impact of BETC-dependent projects 
Using the typical project as a guide to impacts, and the financial analysis as a guide to the number of 

BETC-dependent projects, we can estimate the approximate total impact of BETC-dependent lighting 

projects on the Oregon economy during this period.  As discussed in the financial analysis, a simple 

assessment of IRRs for all projects suggests that 15 percent of projects would move from “undesirable” 

into the desirable IRR/payback range with the BETC. This represents a lower-bound estimate of the 

number of BETC-dependent projects because it excludes marginal projects that might need the BETC to 

improve the IRR to obtain financing. Assuming that at least 15 percent of lighting modification projects 

are BETC-dependent, these projects together would have contributed $14.1 million in additional labor 

income.  This labor income includes electricians to install these projects in the construction/installation 

phase, and a variety of other labor types stemming from increases in revenues related to energy savings in 

the operations/maintenance phase. If all lighting modification projects are BETC-dependent, the labor 

income generated could be as much as $93.4 million. 

Including labor income, these projects may generate from $40.1 million to $267 million in additional net 

regional economic activity over the project lifetimes. Given the BETC program’s investment of $34.7 

million dollars in these projects during this period, the projects appear to result in relatively large regional 

economic impacts per BETC dollar. 
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EXHIBIT 4-7  SUMMARY OF REGIONAL ECONOMIC IMPACTS OF LIGHTING  MODIFICATION 

PROJECTS,  2002 TO 2009,  2010 DOLLARS   

 ALL BETC PROJECTS (3,763 PROJECTS) BETC-DEPENDENT PROJECTS1 

EMPLOYMENT 

(WORKER-

YEARS) 

LABOR 

INCOME 

(MILLION $) 

NET 

ADDITIONAL 

ECONOMIC 

ACTIVITY 

(MILLION $)2 

EMPLOYMENT 

(WORKER-

YEARS) 

LABOR 

INCOME 

(MILLION $) 

NET 

ADDITIONAL 

ECONOMIC 

ACTIVITY 

(MILLION $)2 

Construction/Installation 

Phase (One-time) 
250 $10.3 $17.2 37-259 $1.6-$10.3 $2.6-$17.2 

Operations/Maintenance 

Phase (Annual) 
280 $8.3 $25.0 42-280 $1.3-$8.3 $3.8-$25.0 

Operations/Maintenance 

Phase-lifetime (20 years) 3 
2,801 $83.1 $250.0 420-2,801 $12.5-$83.1 $37.5-$250.0 

Total Lifetime Effect (20 

years) 3 3,051 $93.4 $267.2 458-3,051 $14.1-$93.4 $40.1-$267.2 
1Low end scenario assumes that the 15 percent of lighting modification projects are BETC-dependent, from the 
findings of the financial analysis. High end scenario assumes all projects are BETC-dependent. 

2 Taxes, including payroll taxes, state and local sales and excise taxes, and property taxes, among other tax types, 
comprise approximately 26 percent of net additional economic activity for private-sector projects, and 18 percent 
of public-sector projects. 

3 These costs are not discounted. While regional economic analyses using IMPLAN and JEDI typically do not attempt 
to sum impacts over time, we provide these estimates here to get a sense for the scale of the lifetime impacts of 
the operational phase, and for the project as a whole. 
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4.3 Economic impacts of BETC-recipient weatherization projects 
 

For weatherization projects, we examine the economic impacts associated with a “typical” project, and 

discuss in general terms the potential for extrapolating the impacts to a broader program-level set of 

impacts.  Private-sector projects represent 99 percent of all weatherization projects in our dataset.  

4.3.1 Model parameters and assumptions 
Our sample projects were primarily rental dwelling weatherization activities. In fact, of the private-sector 

weatherization projects, 97 percent were conducted by the real estate sector (SIC code 65). These 

activities primarily include replacement and upgrade of windows and doors, as well as new insulation in 

roofs and walls.  While the specific components of these projects are likely to vary, these projects appear 

to require, for the most part, similar commodities and labor, scaled according to the size of the project.  

The average cost of a weatherization project over the timeframe for this analysis was $19,100 for private-

sector projects; $54,800 for public-sector projects (2010 dollars); our average sample costs were $13,800 

(2010 dollars).  For public projects (representing less than one percent of all weatherization projects 

between 2002 and 2009), average costs were $54,800; our average sample costs were $107,900.  

Appendix A presents the relationship between project costs and energy saved, and shows some 

correlation.  We suspect that the physical size of the weatherization projects would be more closely 

related to energy savings than are costs, but available data did not allow us to verify this assertion.  

However, given the similarity of activities across projects, we chose to model a “typical” weatherization 

project using the average certified costs across all weatherization projects in the dataset ($19,100).
56

   

Exhibit 4-8 summarizes the model inputs we derived from our review of sample projects, as well as 

communication with project operators.  We use the average total certified costs for projects within the 

timeframe as an input for the construction/installation phase of impacts. We then distribute costs among 

labor and materials costs using data from sample project files.  We use the value of annual energy saved 

to calculate estimated revenue increases for industries receiving the credit (in this case, real estate 

establishments). 

                                                      
56

 Excluding projects that had multiple conservation activities included, e.g., lighting, weatherization, and HVAC. 
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EXHIBIT 4 -8  SUMMARY OF PRIMARY M ODEL ASSUMPTIONS FOR WEATHERIZATION PROJECTS,  2010 DOLLARS 1  

PHASE COST TYPE PRIVATE-SECTOR PROJECTS PUBLIC-SECTOR PROJECTS2 

Construction and 

Installation  

Total Per Project costs (average 

certified costs, 2002 to 2009)
 3
 

$19,100 $54,800 

Material Costs Commodity purchases: $11,400 

 Windows (100 percent), IC 3099
4
 

 

Commodity purchases: $32,700 

 Windows (100 percent), IC 3099 

Labor Costs 

 

$7,700 

NAICS 238350, IC 39
5
 

$22,100 

NAICS 238350, IC 39 

Operations and 

Maintenance  

Utility costs savings, reinvested 

(based on average reported 

energy savings, 2002 to 2009) 

Energy Saved: 30,794 kwh 

Value: $1,900 

NAICS 53: Real Estate, IC 360 

Energy Saved: 116,672 kwh 

Value: $8,700 

State and local public 

Notes: 
1All costs are in 2010 dollars. Costs were inflated from nominal values using the CPI. 
2 Public-sector projects are defined using ODOE-provided SIC codes 82, 90-99. We do not quantify benefits associated with reduced tax liability for pass-
through recipients. 

3Per Project Costs are calculated from the suite of all Certified Project Costs (inflated to 2010 dollars) for projects (those that did not contain multiple 
sector codes) in our database (2002 through 2009). 
4While two of the eight sample projects included insulation efforts other than windows and door upgrades, remaining projects consisted only of window 
and door upgrades. The analysis currently models commodities as windows. 
5NAICS 238350: This industry comprises establishments primarily engaged in finish carpentry work. The work performed may include new work, 
additions, alterations, maintenance, and repairs. Includes door and window installation. U.S. Census Bureau, NAICS definitions, 2011. IC: IMPLAN Code.  

NAICS 53: Real Estate.  
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4.3.2 Results 
Exhibits 4-9 and 4-10 summarize the economic impacts for a “typical” weatherization project (both 

public-sector and private-sector) that is thought to be BETC-dependent.  Construction/installation phase 

impacts are likely to be short-term (one to two years), while operations/maintenance phase impacts occur 

annually for the life of the project.   

Employment impacts represent the additional demand for employment from these projects, and are 

presented in “worker-years.”  As shown, employment impacts represent less than one worker per year for 

any phase.  Labor income represents the income expected to be provided to contractors/installers in the 

form or wages during the construction/installation phase ($10,300 for private-sector projects; $29,000 for 

public-sector projects).  Net additional economic activity represents the additional demand for products 

(including wages and salaries, income taxes, and gross operating surplus) expected from each phase 

within the Oregon ($15,100 for private-sector projects; $43,400 for public-sector projects).  

EXHIBIT 4-9  SUMMARY OF REGIONAL ECONOM IC  IMPACTS OF A “TYP ICAL” PRIVATE -SECTOR 

WEATHERIZATION PROJECT,  2010 DOLLARS 1  

  
EMPLOYMENT DEMAND 

(WORKER-YEARS) 

LABOR 

INCOME 

NET ADDITIONAL 

ECONOMIC ACTIVITY2 

Construction/Installation Phase (One time) 

Direct Effects 0.11 $5,430  $6,830  

Indirect Effects 0.05 $2,770  $4,520  

Induced Effects 0.06 $2,120  $3,730  

Total C/I Phase Effect 0.22 $10,300  $15,100  

Operations/Maintenance Phase 

Direct Effect (Annual) 0.01 $197  $1,050  

Indirect Effect (Annual) 0 $65  $129  

Induced Effect (Annual) 0 $70  $122  

Total O&M Phase Effect (Annual) 0.01 $332  $1,300  

Lifetime O&M Phase Effect (10 years) 3 0.26 $6,640  $26,000  

Lifetime Project Effect (All Phases) 3 
             0.49  

           
$16,940       $41,100  

1Typical project costs are assumed to be $19,100. Employment demand and labor income during 
the Operations Phase primarily reflect the effects of additional government expenditures 
associated with energy savings; IMPLAN assumes that local governments will reallocate utility 
savings into general funds. 
2Taxes, including payroll taxes, state and local sales and excise taxes, and property taxes, among 
other tax types, comprise approximately 26 percent of net additional economic activity for 
private-sector projects. 
3These costs are not discounted. While regional economic analyses using IMPLAN and JEDI typically 
do not attempt to sum impacts over time, we provide these estimates here to get a sense for the 
scale of the lifetime impacts of the operational phase, and for the project as a whole.   
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EXHIBIT 4-10  SUMMARY OF REGIONAL ECONOMIC IMPACTS OF A “TYPICAL” PUBLIC -SECTOR 

WEATHERIZATION PROJECT,  2010 DOLLARS 1  

  
EMPLOYMENT DEMAND 

(WORKER-YEARS) 

LABOR 

INCOME 

NET ADDITIONAL 

ECONOMIC ACTIVITY 

Construction/Installation Phase (One –time) 

Direct Effects 0.33 $15,600 $19,600 

Indirect Effects 0.15 $7,950 $13,000 

Induced Effects 0.16 $6,100 $10,700 

Total C/I Phase Effect 0.64 $29,700 $43,400 

Operations/Maintenance Phase       

Direct Effect (Annual) 0.15 $7,410 $8,300 

Indirect Effect (Annual) 0.00 $0 $0 

Induced Effect (Annual) 0.05 $1,890 $3,320 

Total O&M Phase Effect (Annual) 0.20 $9,300 $11,600 

Lifetime Operations Effect (10 years) 2                  4.1 $186,000 $232,000 

Lifetime Project Effect (All Phases) 2          4.7  
         

$215,700     $275,400  

1Typical project costs are assumed to be $54,800. Employment demand and labor income during the 
Operations Phase primarily reflect the effects of additional government expenditures associated with 
energy savings; IMPLAN assumes that local governments will reallocate utility savings into general funds. 
2 Taxes, including payroll taxes, state and local sales and excise taxes, and property taxes, among other 
tax types, comprise approximately 10 percent of public-sector project impacts. 
3These costs are not discounted. While regional economic analyses using IMPLAN and JEDI typically do not 
attempt to sum impacts over time, we provide these estimates here to get a sense for the scale of the 
lifetime impacts of the operational phase, and for the project as a whole. 

 

As stated above, operational phase impacts are derived from the value of the energy saved by 

weatherization projects. Over the lifetime of a typical weatherization project (assumed to be 20 years), 

$26,000 in net additional economic activity is expected for private-sector projects; $275,400 for public-

sector projects.
57

 

4.3.3 Discussion and conclusions: weatherization 
Exhibits 4-9 and 4-10 suggest that  regional economic impacts from an individual weatherization project 

construction/installation phase ($15,100 for a private-sector project; $43,400 for a public-sector project) 

are larger than for lighting modification projects, but still less than the typical certified project costs. This 

is similar to other projects that are heavily dependent on imported commodities.  The construction/ 

installation phase of weatherization projects, due the relatively large labor demands, have a greater 

regional economic impact than the operations/maintenance phase in the initial year.  However, over the 

lifetime of the project (assuming a 20-year life span), regional impacts associated with energy savings 

associated with the weatherization projects are expected to approximate the installation impacts.   

                                                      
57

 Note that the relatively large operational impacts associated with government projects is generated from the 

relatively large energy savings. These energy savings are assumed to translate to increased local wages that are 

spent locally. 
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Estimating the impact of BETC-dependent projects 
Like lighting modification projects, a large number of weatherization projects received BETCs during the 

period 2002 to 2009.  Using the typical project as a guide to impacts, and the financial analysis for a guide 

to the number of BETC-dependent projects, we can estimate the approximate total impact of BETC-

dependent weatherization projects on the Oregon economy during this period.  As discussed in the 

financial analysis, a simple assessment of IRRs for all projects suggests that 10 percent of projects would 

move from “undesirable” into the desirable IRR/payback range with the BETC. This represents a lower-

bound estimate of the number of BETC-dependent projects because it excludes marginal projects that 

might need the BETC to improve the IRR to obtain financing. Assuming that at least 10 percent of 

lighting projects are BETC-dependent, these projects together contributed $3.8 million in labor income, 

primarily for installers of these projects in the construction/installation phases. In comparison, if all 

BETC weatherization projects are BETC-dependent, the labor income would be $38.4 million in the 

construction/installation phase (Exhibit 4-11). 

EXHIBIT 4-11  SUMMARY OF REGIONAL ECONOMIC IMPACTS OF WEATHERIZATION PROJECTS,  2002 

TO 2009,  2010 DOLLARS   

 ALL BETC PROJECTS (3,651 PROJECTS) BETC-DEPENDENT PROJECTS1 

EMPLOYMENT 

(WORKER-

YEARS) 

LABOR 

INCOME 

(MILLION $) 

NET 

ADDITIONAL 

ECONOMIC 

ACTIVITY 

(MILLION $)2 

EMPLOYMENT 

(WORKER-

YEARS) 

LABOR 

INCOME 

(MILLION $) 

NET 

ADDITIONAL 

ECONOMIC 

ACTIVITY 

(MILLION $)2 

Construction/Installation 

Phase (One-time) 
824 $38.4 $56.1 82-824 $3.8-$38.4 $5.6-$56.1 

Operations/Maintenance 

Phase (Annual) 
52 $1.4 $5.0 5-52 $0.1-$1.4 $0.5-$5.0 

Operations/Maintenance 

Phase-lifetime (20 years) 3 
1,049 $27.7 $100.0 105-1,049 $2.8-$27.8 $10.0-$100.0 

Total Lifetime Effect (20 

years) 3 $16.5 $66.1 $157.0 187-1,873 $6.6-$66.1 $15.7-$157.0 
1 Low end scenario assumes that the 10 percent of weatherization projects are BETC-dependent, from the findings 
of the financial analysis. High end scenario assumes all projects are BETC-dependent. 

2 Taxes, including payroll taxes, state and local sales and excise taxes, and property taxes, among other tax types, 
comprise approximately 26 percent of net additional economic activity for private-sector projects, and 10 percent 
of public-sector projects. 

3 These costs are not discounted. While regional economic analyses using IMPLAN and JEDI typically do not attempt 
to sum impacts over time, we provide these estimates here to get a sense for the scale of the lifetime impacts of 
the operational phase, and for the project as a whole. 

 

In the operations/maintenance phase, cost savings to BETC recipients for these projects may generate 

from $10 million to $100 million in additional net regional economic activity over the project lifetime, 

including 105 to 1,049 additional worker-years of labor (and $2.7 million to $27.7 million in labor 

income) across a variety of economic sectors.   Given the BETC program’s investment of $26.9 million 
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dollars in these projects, the projects have the potential to result in relatively large regional economic 

impacts per BETC dollar. 
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4.4 Economic impacts of BETC-recipient HVAC and VFD projects 
 

This section assesses the regional economic impacts of typical HVAC and VFD projects. These project 

types are analyzed separately within this section. 

4.4.1 Model parameters and assumptions 
Consistent with other conservation projects, we chose to model “typical” HVAC and VFD projects using 

the average certified costs across all projects in our dataset ($64,500 and $58,500, respectively).
58

  

Appendix A provides more detailed data on the number and cost of these projects. 

Exhibit 4-12 summarizes our assumptions about the characteristics of HVAC and VFD projects.  We use 

the average total certified costs for projects within the timeframe as an input for the construction/ 

installation phase of impacts. We then distribute costs among labor and materials costs using estimated 

averages from other conservation project types.  We use the value of annual energy saved to calculate 

estimated revenue increases for industries receiving the credit. What is striking about these inputs are the 

relatively large energy savings relative to the costs of the projects, relative to other classes of projects 

(valued at $14,100 and $16,800 for HVAC and VFD projects, respectively). 

 

  

                                                      
58

 Excluding projects that had multiple conservation activities included, e.g., lighting, weatherization, and HVAC. 
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EXHIBIT 4 -12  SUMMARY OF PRIMARY M ODEL ASSUMPTIONS FOR  HVAC AND VFD PROJECTS, 2010 DOLLARS 1  

PHASE COST TYPE HVAC PROJECTS VFD PROJECTS2 

Construction and 

Installation  

Total Per Project costs (average 

certified costs, 2002 to 2009)
 3
 

$64,500 $58,500 

 

Material Costs Commodity purchases: $41,000 

 Heating and cooling systems 

Commodity purchases: $41,000 

 Heating and cooling/electrical systems 

Labor Costs 

 

$19,300 

NAICS 238350, IC 39
5
 

$17,555 

NAICS 238350, IC 39 

Operations and 

Maintenance  

Utility costs savings, reinvested 

(based on average reported 

energy savings, 2002 to 2009) 

Energy Saved: 171,516 kwh 

Value: $14,118 

NAICS 53: Real Estate, IC 360 

Energy Saved: 203,633 kwh 

Value: $16,800 

State and local public 

Notes: 
1All costs are in 2010 dollars. Costs were inflated from nominal values using the CPI. 
2 Public-sector projects were defined in the BETC database provided by ODOE as the following SIC codes: SIC 82, 90-99. Not quantified are benefits 
associated with reduced tax liability for pass-through recipients. 
3Per Project Costs are calculated from the suite of all Certified Project Costs (inflated to 2010 dollars) for projects (those that did not contain multiple 
sector codes) in our database from 2002 to 2009. 
5NAICS 238350: This industry comprises establishments primarily engaged in finish carpentry work. The work performed may include new work, 
additions, alterations, maintenance, and repairs. Includes door and window installation. U.S. Census Bureau, NAICS definitions, 2011. IC: IMPLAN Code.  

NAICS 53: Real Estate.  

 

 



 

  

 
 

    125 

 
 

4.4.2 Results 
Exhibits 4-13 and 4-14 summarize economic impacts for “typical” HVAC and VFD projects that received 

a BETC between 2002 and 2009.  Construction/installation phase impacts are likely to be short-term (one 

to two years), while operations/maintenance phase impacts occur annually for the life of the project (20 

years for HVAC, 10 years for VFDs).   

Employment impacts represent the additional demand for employment from these projects, and are 

presented in “worker-years.”  As shown, employment impacts represent less than one worker per year for 

any phase.  Labor income represents the income expected to be provided to contractors/installers in the 

form of wages during the construction/installation phase ($18,200 for HVAC, and $16,500 for VFD 

projects).  Net additional economic activity represents the additional demand for products (including 

wages and salaries, income taxes, and gross operating surplus) expected from each phase within Oregon 

($24,400 and $18,100 for HVAC and $22,100 and $16,100 for VFDs for the construction/installation 

phase and operations/maintenance phase, respectively).  

As stated above, operational phase impacts are derived from the value of the energy saved by 

weatherization projects. Over the lifetime of a typical HVAC or VFD project (assumed to be 20 and 10 

years, respectively), $362,000 for HVAC and $322,000 for VFD projects in net additional economic 

activity is expected. 

EXHIBIT 4-13  SUMMARY OF REGIONAL ECONOMIC IMPACTS  OF A “TYPICAL” HVAC PROJECT, 

2010 DOLLARS 1  

  
EMPLOYMENT DEMAND 

(WORKER-YEARS) 

LABOR 

INCOME 

NET ADDITIONAL 

ECONOMIC ACTIVITY 

Construction/Installation Phase       

Direct Effect 0.21 $10,200 $11,700 

Indirect Effect 0.08 $4,230 $6,170 

Induced Effect 0.10 $3,730 $6,550 

Total C/I Phase Effect 0.40 $18,200 $24,400 

Operations/Maintenance Phase       

Direct Effect (Annual) 0.14 $2,750 $14,600 

Indirect Effect (Annual) 0.02 $904 $1,780 

Induced Effect (Annual) 0.03 $965 $1,700 

Total O&M Phase Effect (Annual) 0.19 $4,620 $18,100 

Lifetime O&M Phase Effect (20 years) 2              3.74  $92,400  $362,000  

Total Lifetime Effect (20 years) 2             4.13  $110,600     $386,400  
1Typical project costs are assumed to be $64,500. Employment demand and labor income during the 
Operations Phase primarily reflect the effects of additional revenue from energy savings; IMPLAN 
assumes that a portion of every dollar earned in the relevant sectors (including households) is spent 
on labor. 
2 These costs are not discounted. While regional economic analyses using IMPLAN and JEDI typically 
do not attempt to sum impacts over time, we provide these estimates here to get a sense for the 
scale of the lifetime impacts of the operational phase, and for the project as a whole. 
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EXHIBIT 4-14  SUMMARY OF REGIONAL ECONOMIC IMPACTS OF A “TYPICAL” VFD PROJECT,  2010 

DOLLARS 1  

  
EMPLOYMENT DEMAND 

(WORKER-YEARS) 

LABOR 

INCOME 

NET ADDITIONAL 

ECONOMIC ACTIVITY 

Construction/Installation Phase       

Direct Effect 0.20 $9,290 $10,600 

Indirect Effect 0.07 $3,840 $5,600 

Induced Effect 0.09 $3,380 $5,940 

Total Effect 0.36 $16,500 $22,100 

Operations/Maintenance Phase       

Direct Effect (Annual) 0.12 $2,440 $13,000 

Indirect Effect (Annual) 0.02 $803 $1,580 

Induced Effect (Annual) 0.02 $857 $1,510 

Total Effect (Annual) 0.17 $4,100 $16,100 

Lifetime Operations Effect (10 years) 2              3.32  $82,000  $322,000  

Total Lifetime Effect (20 years) 2 
             2.02  

       
$57,500        $183,100  

1Typical project costs are assumed to be $64,500. Employment demand and labor income during the 
Operations Phase primarily reflect the effects of additional revenue from energy savings; IMPLAN 
assumes that a portion of every dollar earned in the relevant sectors (including households) is spent 
on labor. 
2 These costs are not discounted. While regional economic analyses using IMPLAN and JEDI typically do 
not attempt to sum impacts over time, we provide these estimates here to get a sense for the scale 
of the lifetime impacts of the operational phase, and for the project as a whole. 

 

 

4.4.3 Discussion and conclusions: HVAC and VFDs 
Exhibits 4-15 and 4-16 show that regional economic impacts from individual HVAC and VFD project 

construction/installation phase activities are larger than for other conservation projects, but are still less 

than the typical certified project costs. This is similar to other projects that are heavily dependent on 

imported commodities.  The construction/installation phase of these projects, due the relatively large 

labor demands, has a greater regional economic impact than the operations/maintenance phase in the 

initial year.  However, over the lifetime of the projects (assuming a 20-year life span for HVAC, 10 for 

VFDs), regional impacts associated with energy savings associated with these projects are expected to 

outweigh the installation impacts.   

Estimating the impact of BETC-dependent projects 
Using the typical project as a guide to impacts, and the financial analysis as a guide to the number of 

BETC-dependent projects, we estimate the approximate total impact of BETC-dependent HVAC and 

VFD projects on the Oregon economy for the period 2002 to 2009.  As discussed in the financial analysis, 

a simple assessment of IRRs for all projects suggests that 11 percent of HVAC projects and 15 percent of 

VFD projects would move from “undesirable” into the desirable IRR/payback range with the BETC. This 
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represents a lower-bound estimate of the number of BETC-dependent projects because it excludes 

marginal projects that might need the BETC to improve the IRR to obtain financing. Assuming that at 

least 11 percent of HVAC projects are BETC-dependent, these projects together contributed $573,000, 

primarily for installers of these projects in the construction/installation phase. In comparison, if all HVAC 

projects are BETC-dependent, the labor income would be $7.4 million in the construction/installation 

phase.  For VFD projects, labor income in the construction/installation phase is expected to range from 

$684,000 to $4.6 million. 

In the operations/maintenance phase, cost savings to BETC recipients for HVAC projects may generate 

from $12.4 million to $113 million in additional net regional economic activity over the project lifetime, 

including 128 to 1,162 additional worker-years of labor (and $3.2 million to $28.7 million in labor 

income) across a variety of economic sectors.   Cost savings to BETC recipients for VFD projects may 

generate from $1.7 million to $11.5 million in additional net regional economic activity over the project 

lifetime, including 70 to 465 additional worker-years of labor (and $1.7 million to $11.5 million in labor 

income) across a variety of economic sectors.   During the 2002 to 2009 study period for this analysis, 

ODOE granted $11.8 million in tax credits for HVAC projects and $7.8 million in tax credits for VFD 

projects. As is apparent in Exhibits 4-13 and 4-14, the large energy savings annually for these projects 

results in high lifetime project impacts in terms of regional economic impacts relative to the BETC 

investment. Using this metric, both HVAC and VFD projects appear to result in relatively high economic 

impacts per BETC dollar.  

 

EXHIBIT 4-15  SUMMARY OF REGIONAL ECONOMIC IMPACTS OF HVAC PROJECTS,  2002 TO 2009,  

2010 DOLLARS   

 ALL BETC PROJECTS (311 PROJECTS) BETC-DEPENDENT PROJECTS1 

EMPLOYMENT 

(WORKER-

YEARS) 

LABOR 

INCOME 

(MILLION $) 

NET 

ADDITIONAL 

ECONOMIC 

ACTIVITY 

(MILLION $)2 

EMPLOYMENT 

(WORKER-

YEARS) 

LABOR 

INCOME 

(MILLION $) 

NET 

ADDITIONAL 

ECONOMIC 

ACTIVITY 

(MILLION $) 

Construction/Installation 

Phase (One-time) 
116 $5.2 $7.4 13-116 $0.6-$5.2 $0.8-$7.4 

Operations/Maintenance 

Phase (Annual) 
58 $1.4 $5.6 6-58 $0.2-$1.4 $0.6-$5.6 

Operations/Maintenance 

Phase-lifetime (20 years) 2 
1,162 $28.7 $113.0 128-1,162 $3.2-$28.7 $12.4-$113.0 

Total Lifetime Effect (20 

years) 2 1,278 $34.0 $120.0 141-1,278 $3.7-$34.0 $13.2-$120.0 
1Low end scenario assumes that the 11 percent of HVAC projects are BETC-dependent, from the findings of the 

financial analysis. High end scenario assumes all projects are BETC-dependent.2 These costs are not discounted. 

While regional economic analyses using IMPLAN and JEDI typically do not attempt to sum impacts over time, we 

provide these estimates here to get a sense for the scale of the lifetime impacts of the operational phase, and for 

the project as a whole. 

 



 

  

 
 

    128 

 
 

EXHIBIT 4-16  SUMMARY OF REGIONAL ECONOMIC IMPACTS OF VFD PROJECTS,  2002 TO 2009,  

2010 DOLLARS   

 ALL BETC PROJECTS (280 PROJECTS) BETC-DEPENDENT PROJECTS1 

EMPLOYMENT 

(WORKER-

YEARS) 

LABOR 

INCOME 

(MILLION $) 

NET 

ADDITIONAL 

ECONOMIC 

ACTIVITY 

(MILLION $)2 

EMPLOYMENT 

(WORKER-

YEARS) 

LABOR 

INCOME 

(MILLION $) 

NET 

ADDITIONAL 

ECONOMIC 

ACTIVITY 

(MILLION $) 

Construction/Installation 

Phase (One-time) 
99 $4.6 $6.2 15-99 $0.7-$4.6 $0.9-$6.2 

Operations/Maintenance 

Phase (Annual) 
46 $1.2 $4.5 7-46 $0.2-$1.2 $0.7-$4.5 

Operations/Maintenance 

Phase-lifetime (20 years) 2 
465 $11.5 $45.1 70-465 $1.7-$11.5 $6.8-$45.1 

Total Lifetime Effect (20 

years) 2 564 $16.1 $51.2 85-564 $2.4-$16.1 $7.7-$51.2 
1Low end scenario assumes that the 15 percent of VFD projects are BETC-dependent, from the findings of the 

financial analysis. High end scenario assumes all projects are BETC-dependent. 
2 These costs are not discounted. While regional economic analyses using IMPLAN and JEDI typically do not attempt 

to sum impacts over time, we provide these estimates here to get a sense for the scale of the lifetime impacts of 

the operational phase, and for the project as a whole. 
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4.5 Economic impacts of BETC-recipient biomass projects 
 

We analyze regional economic impacts for two sample projects (one biomass combustion project, one 

biofuel project). 

4.5.1 Model parameters and assumptions 
Exhibit 4-17 summarizes modeling assumptions for the biomass combustion and biofuels projects. The 

analysis models a combustion co-generation project with total costs of $5.7 million, and a BETC 

contribution of $2.5 million.
59

 The facility utilizes heat from wood waste to perform industrial functions, 

as well as to power a turbine generator.  Construction of the facility involved substantial material inputs 

(boiler, turbine generator, and others), labor costs, engineering, and permitting. Operation of the facility 

requires substantial wood fuel and electricity, maintenance, and wages and benefits for three full-time 

workers and proprietor income. These ongoing costs are inputs to the model in the operations/ 

maintenance phase. The project lifetime (confirmed by the project owner) is 20 years. 

The biofuels project we modeled has a certified cost of $10.2 million and a BETC contribution of $5.12 

million. This project involved the construction of a biodiesel processing facility adjacent to an existing 

facility. Materials costs dominate the construction/installation phase, and include tanks, processing 

machinery, and laboratory and electrical equipment.  Operation of this facility, like the combustion plant, 

has specific commodity input requirements including oil, chemicals, water, and electricity.  Labor costs, 

permit costs, and insurance are also operations/maintenance phase costs. 

Note that specific cost details of the operations/maintenance phase of these facilities have been withheld 

to protect confidential business information. 

                                                      
59

 Total eligible (certified) costs were $5.0 million. This project received also approximately $743,000 in Federal 

grants. The total project costs are used as a basis for modeling regional economic impacts, since the project as a 

whole is BETC-dependent. 
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EXHIBIT 4 -17  SUMMARY OF PRIMARY M ODEL ASSUMPTIONS FOR  BIOMASS COMBUSTION AND BIOFUELS PROJECTS,  2010 DOLLARS 1  

PHASE COST TYPE COMBUSTION PROJECT BIOFUELS PROJECT 

Construction and 

Installation  

Total Certified costs 

 

 

$5.7 million 

 

 

$10.24 million 

Material Costs Commodity purchases: $3.3 million 

 Boiler system 

 Steam engines 

 Turbine generator 

 Electrostatic precipitator 

 

Commodity purchases: $7.6 million 

 Processing system machinery 

 Piping 

 Laboratory chemicals 

 Electrical equipment 

Labor Costs 

 

$300,000 

NAICS 236210, IMPLAN Code(IC) 352 

$300,000 

NAICS: 236210, IC 35
2
 

Operations and 

Maintenance  

Material Inputs 

Fuels (IC 3016) 

Chemicals IC 3126) 

Oils (IC 3045, 3390) 

Electricity (IC 3031) 

Fats (IC 3059) 

Chemicals (IC 3126) 

Salaries and benefits 

Withheld (included in total) 

 

Utilities 

Insurance 

Permits 

Notes: 
1  All costs are in 2010 dollars. Costs were inflated from nominal values using the CPI. 
2 236210 Industrial Building Construction. This industry comprises establishments primarily responsible for the construction 
(including new work, additions, alterations, maintenance, and repairs) of industrial buildings (except warehouses). The 
construction of selected additional structures, whose production processes are similar to those for industrial buildings (e.g., 
incinerators, cement plants, blast furnaces, and similar nonbuilding structures), is included in this industry. U.S. Census Bureau, 
NAICS definitions, 2011.  

IC: IMPLAN Code.  
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4.5.2 Results 
Exhibit 4-18 and 4-19 summarize the economic impacts for the sample biomass combustion and biofuels 

projects.  Construction/installation phase impacts are likely to be short-term (one to two years), while 

operations/maintenance phase impacts occur annually for the life of the project.   

Employment impacts represent the additional demand for employment from these projects, and are 

presented in “worker-years.”  The construction/installation phase for the combustion and biofuels projects 

requires efforts of 29 and 38 workers, respectively.   

Net additional economic activity represents the additional demand for products (including wages and 

salaries, income taxes, and gross operating surplus) expected from each phase within Oregon. 

 

EXHIBIT 4-18  SUMMARY OF REGIONAL ECONOMIC IMPACTS OF SAMPLE BIOMASS COMBUSTION 

PROJECT,  2010 DOLLARS 1  

  
EMPLOYMENT DEMAND 

(WORKER-YEARS) 

LABOR 

INCOME 

NET ADDITIONAL 

ECONOMIC ACTIVITY2 

Construction/Installation Phase       

Direct Effect 17.4 $909,000 $1,130,000 

Indirect Effect 4.3 $220,000 $329,000 

Induced Effect 7.8 $294,000 $516,000 

Total C/I Phase Effect 29.5 $1,420,000 $1,980,000 

Operations/Maintenance Phase       

Direct Effect (Annual) 4.2 $99,100 $263,000 

Indirect Effect (Annual) 0.8 $37,900 $69,300 

Induced Effect (Annual) 2.4 $89,800 $158,000 

Total O&M Phase Effect (Annual) 7.4 $227,000 $490,000 

Lifetime O&M Phase Effect (20 years)3               148.0  $4,540,000  $9,800,000  

Total Project Effect (All Phases)3 177.5 $5,960,000 $11,780,000 

1Total project costs were $5.7 million. Employment demand and labor income during the Operations 
Phase reflect both direct impacts (e.g., employee time for operations) and the indirect and induced 
effects of additional revenue from energy produced; IMPLAN assumes that a portion of every dollar 
earned in the relevant sectors (including households) is spent on labor. 
2 Taxes, including payroll taxes, state and local sales and excise taxes, and property taxes, among other 
tax types, comprise approximately 23 percent of net additional economic activity. 
3 These costs are not discounted. While regional economic analyses using IMPLAN and JEDI typically do 
not attempt to sum impacts over time, we provide these estimates here to get a sense for the scale of 
the lifetime impacts of the operational phase, and for the project as a whole. 
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EXHIBIT 4-19  SUMMARY OF REGIONAL ECONOMIC IMPACTS OF SAMPLE BIOFUELS PROJECT, 2010 

DOLLARS 1  

  
EMPLOYMENT DEMAND 

(WORKER-YEARS) 

LABOR 

INCOME 

NET ADDITIONAL 

ECONOMIC 

ACTIVITY2 

Construction/Installation Phase       

Direct Effect 21.7 $1,090,000 $1,450,000 

Indirect Effect 6.4 $344,000 $527,000 

Induced Effect 9.9 $373,000 $656,000 

Total C/I Phase Effect 38.0 $1,810,000 $2,630,000 

Operations/Maintenance Phase       

Direct Effect (Annual) 0.5 $37,200 $70,500 

Indirect Effect (Annual) 0.6 $23,300 $37,300 

Induced Effect (Annual) 2.2 $81,600 $143,000 

Total O&M Phase Effect (Annual) 3.2 $142,000 $251,000 

Lifetime O&M Phase Effect (20 years) 

3 2                 63.8  $2,840,000  $5,020,000  

Total Project Effect (All Phases) 3 101.1 $4,650,000 $7,650,000 

1Total project costs were $10.2 million. Employment demand and labor income during the Operations 
Phase reflect both direct impacts (e.g., employee time for operations) and the indirect and induced 
effects of additional revenue from energy produced; IMPLAN assumes that a portion of every dollar 
earned in the relevant sectors (including households) is spent on labor. 
2 Taxes, including payroll taxes, state and local sales and excise taxes, and property taxes, among 
other tax types, comprise approximately 23 percent of net additional economic activity. 
3These costs are not discounted. While regional economic analyses using IMPLAN and JEDI typically do 
not attempt to sum impacts over time, we provide these estimates here to get a sense for the scale of 
the lifetime impacts of the operational phase, and for the project as a whole. 

 

 

4.5.3 Discussion and conclusions: biomass projects 
As shown in Exhibits 4-18 and 4-19, regional economic impacts from biomass combustion and biofuels 

projects in the construction/installation phase are substantial ($1.98 and $2.63 million, respectively), 

despite the large upfront materials costs required for these projects, some of which is not produced in 

Oregon.  The construction/installation phase of both biomass projects has a much larger regional 

economic impact than the operations/maintenance phase in the initial year. However, the combustion 

project achieves equal or greater regional impacts in its operations/maintenance phase after four to six 

years, depending on the metric. The biodiesel project takes a bit longer, with operations/maintenance 

phase impacts expected to exceed construction/installation phase impacts after 10 to 12 years.  In both 

cases, economic activity over a 20-year project time horizon ($9.8 million for combustion, $5.02 million 

for biofuels) would be expected to exceed the initial BETC investments.   
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Estimating the impact of BETC-dependent projects 

While the analysis of these two projects shows that, if successful, they would have economic impacts 

exceeding the BETC investment, it is not possible to extrapolate these findings to other biomass 

combustion and biofuels projects given the wide range of project specifications and financial conditions.  

This analysis also assumes that, consistent with BETC application data, projects will operate successfully 

for 20 years.  In the biofuels sector project risk can be substantial. 
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4.6 Economic impacts of BETC-recipient solar PV projects 
 

For solar PV projects, we estimate the economic impacts associated with a “typical” project and provide a 

general examination of the scope of impacts when extrapolated to a broader set of projects.  In addition, 

six percent of solar PV projects were implemented by schools or other public entities that took advantage 

of the pass-through option.  We examine these public projects separately from private-sector efforts. 

4.6.1 Model parameters and assumptions 
The sample solar PV projects we selected primarily consisted of purchasing and installing PV panels, 

supporting systems, and electrical supplies. As with energy conservation projects, solar PV projects 

appear to require, for the most part, similar commodities and labor, which are scaled according to the size 

of the project.  Therefore, rather than modeling a specific project from our sample, we define a “typical” 

private-sector solar project using the average certified costs of solar PV in our 2002 to 2009 dataset 

($103,000).
60

  We use this average total certified cost for projects as an input for the construction/ 

installation phase of impacts. We use data from our sample projects to identify cost/labor ratios as well as 

specific commodity inputs and labor types. For more detail on the data we used to identify typical 

projects, see Appendix A. We assume that the project lifetime for a solar PV project is 20 years. Exhibit 

4-20 summarizes our model assumptions.

                                                      
60

 We removed 11 outliers from the data (projects with certified costs greater than $1 million). The distribution of 

certified project costs is presented in Exhibit A. 
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EXHIBIT 4 -20  SUMMARY OF PRIMARY IMPLAN MODEL ASSUMPTIONS FOR SOLAR PV PROJECTS,  2010 DOLLARS1  

PHASE COST TYPE PRIVATE-SECTOR PROJECTS PUBLIC-SECTOR PROJECTS 

Construction and 

Installation  

Total Per Project costs (average 

certified costs, 2002 to 2009)
 3
 

$103,100 $73,200 

Material Costs Commodity purchases: $86,200 

 Panels: $77,800 

 Other electrical: $8,400 

Commodity purchases: $61,200 

 Panels: $55,200 

 Other electrical:  $5,950 

Labor Costs 

 

Electrical: $16,900 

Engineering: $1,400 

NAICS 238210, IC 39
4 

NAICS 541330 Engineering Services, IC 3695 

Electrical: $11,000 

Engineering: $1,000 

NAICS 238210, IC 39
4 

NAICS 541330 Engineering Services, IC 3694 

Operations and 

Maintenance  

Energy produced 

(based on average reported, 

2002 to 2009) 

Energy Produced: 22,532 kWh 

Value: $1,900 

NAICS 53, IC 360
6
 

Energy Saved: 10,143 kwh 

Value: $857 

GOV: State and local public 

Notes: 
1All costs are in 2010 dollars. Costs were inflated from nominal values using the CPI. 
2 Public-sector projects are defined using ODOE-provided SIC codes 82, 90-99. We do not quantify benefits associated with reduced tax liability for pass-
through recipients. 
3Per Project Costs are calculated from the suite of all Certified Project Costs (inflated to 2010 dollars) for projects (those that did not contain multiple 
sector codes) in our database (2002 through 2009). 
4 IC: IMPLAN Code. NAICS 238210: This industry comprises establishments primarily engaged in installing and servicing electrical wiring and equipment. 
Contractors included in this industry may include both the parts and labor when performing work. These contractors may perform new work, additions, 
alterations, maintenance, and repairs.  
5NAICS Code 541330: This industry comprises establishments primarily engaged in applying physical laws and principles of engineering in the design, 
development, and utilization of machines, materials, instruments, structures, processes, and systems. The assignments undertaken by these 
establishments may involve any of the following activities: provision of advice, preparation of feasibility studies, preparation of preliminary and final 
plans and designs, provision of technical services during the construction or installation phase, inspection and evaluation of engineering projects, and 
related services.  U.S. Census Bureau, NAICS definitions, 2011.  
6NAICS 53: Real Estate.  
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4.6.2 Results 
Exhibits 4-21 and 4-22 present estimates of economic impacts for a “typical” solar PV project.  

construction/installation phase impacts are likely to be short-term (one to two years), while 

operations/maintenance phase impacts occur annually for the life of the project.   

Employment impacts represent the additional demand for employment from these projects, and are 

presented in “worker-years.”  As shown, employment impacts represent demand for less than one worker 

per year for any phase.  Labor income represents the income expected to be provided to electrical 

contractors/installers in the form or wages during the construction/installation phase ($36,300 for private-

sector projects and $25,800 for public-sector projects).   

Net additional economic activity represents the additional demand for products (including wages and 

salaries, income taxes, and gross operating surplus) expected from each phase within Oregon ($48,400 for 

private-sector projects and $34,400 for public-sector projects). 

 

EXHIBIT 4-21  SUMMARY OF REGIONAL ECONOMIC IMPACTS OF A “TYPICAL” PRIVATE -SECTOR 

SOLAR PV PROJECT, 2010 DOLLARS 1   

  
EMPLOYMENT DEMAND 

(WORKER-YEARS) 

LABOR 

INCOME 

NET ADDITIONAL 

ECONOMIC ACTIVITY2 

Construction/Installation Phase       

Direct Effect 0.32 $17,700  $19,200  

Indirect Effect 0.19 $11,200  $16,200  

Induced Effect 0.2 $7,430  $13,000  

Total Effect 0.7 $36,300  $48,400  

Operations/Maintenance Phase       

Direct Effect (Annual) 0.01 $121  $645  

Indirect Effect (Annual) 0 $40  $79  

Induced Effect (Annual) 0 $43  $75  

Total Effect (Annual) 0.01 $204  $800  

Lifetime Operations Effect (20 years) 3 0.16 $4,080  $16,000  

Total Project Effect (All Phases) 3 
0.86 $40,380 $64,400 

1Certified costs of the modeled project were $103,100. Employment demand and labor income during 
the Operations Phase reflect both direct impacts (e.g., employee time for operations) and the indirect 
and induced effects of additional revenue associated with energy savings; IMPLAN assumes that a portion 
of every dollar earned in the relevant sectors (including households) is spent on labor. 
2Taxes, including payroll taxes, state and local sales and excise taxes, and property taxes, among other 
tax types, comprise approximately 11 percent of net additional economic activity. 
2 These costs are not discounted. While regional economic analyses using IMPLAN and JEDI typically do 
not attempt to sum impacts over time, we provide these estimates here to get a sense for the scale of 
the lifetime impacts of the operational phase, and for the project as a whole. 
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EXHIBIT 4-22  SUMMARY OF REGIONAL ECONOMIC IMPACTS OF A “TYPICAL” PUBLIC -SECTOR 

SOLAR PV PROJECT, 2010 DOLLARS 1  

  
EMPLOYMENT DEMAND 

(WORKER-YEARS) 

LABOR 

INCOME 

NET ADDITIONAL 

ECONOMIC ACTIVITY2 

Construction/Installation Phase       

Direct Effect 0.22 $12,600  $13,600  

Indirect Effect 0.13 $7,930  $11,500  

Induced Effect 0.14 $5,280  $9,260  

Total Effect 0.5 $25,800  $34,400  

Operations/Maintenance Phase       

Direct Effect (Annual) 0.02 $732  $820  

Indirect Effect (Annual) 0 $0  $0  

Induced Effect (Annual) 0 $187  $328  

Total Effect (Annual) 0.02 $919  $1,150  

Lifetime Operations Effect (20 years)
3
 0.4 $18,380  $23,000  

Total Project Effect (All Phases)
3
              0.9  $44,180  $57,400  

1
Costs of the modeled project were $73,200. Employment demand and labor income during the 

Operations Phase reflect both direct impacts (e.g., employee time for operations) and the indirect 
and induced effects of additional revenue associated with energy savings; IMPLAN assumes that a 
portion of every dollar earned in the relevant sectors (including households) is spent on labor. 
2Taxes, including payroll taxes, state and local sales and excise taxes, and property taxes, among 
other tax types, comprise approximately 17 percent of net additional economic activity. 
3 These costs are not discounted. While regional economic analyses using IMPLAN and JEDI typically 
do not attempt to sum impacts over time, we provide these estimates here to get a sense for the 
scale of the lifetime impacts of the operational phase, and for the project as a whole. 

 

Operational phase impacts result from the value of a project’s energy produced (saved) by solar PV 

projects being reinvested by BETC recipients. During the operations/maintenance phase of the project 

(assumed to be 20 years), a typical (private-sector) solar project is anticipated to result in roughly an 

additional $16,000 in regional economic impacts; a typical public-sector project would be expected to 

generate an additional $23,000 in economic impacts.  In total, a typical solar PV project is expected to 

generate $64,400 (private-sector) or $57,400 (public-sector). 

4.6.3 Discussion and conclusions: solar PV projects 
Exhibits 4-21 and 4-22 show that the construction/installation phase of a solar PV project appears to have 

a large regional economic impact relative to the operations/maintenance phase of the project.  Even if the 

project is assumed to have a lifetime of 20 years, the value of the energy produced (i.e., saved by 

recipients) is less than the initial benefits associated with construction.  Lifetime project regional impacts 

of a single, “average-sized” private-sector solar PV project are expected to be approximately $64,400 

($48,400 in net additional economic benefits in the construction/installation phase and $16,000 in the 

operations/maintenance phase).    

Our analysis also suggests that for an average private-sector solar PV project, regional economic impacts 

in the construction/installation phase are small ($48,400) relative to the total project costs ($103,100).  
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This reflects the fact that a very small percentage of the panels are assumed to be produced in Oregon (so 

their purchase does not affect the Oregon economy), and these dominate the upfront costs of these 

projects. However, recent expansion of solar equipment manufacturers in Oregon may increase the local 

impact of these projects. 

While the impacts of an average-sized solar PV project appear modest, it is important to note that 423 

photovoltaic projects received BETCs during the period 2002 to 2009, with an approximate total net 

additional economic activity of $26.1 million over 20 years.  

Estimating the impact of BETC-dependent projects 
Using the average-sized solar PV project as a rough guide to impacts, and the financial analysis for a 

rough guide to the number of BETC-dependent projects, we can estimate the approximate impact of 

BETC-dependent solar PV projects on the Oregon economy for the years of 2002 to 2009.  As discussed 

in the financial analysis, a simple assessment of IRRs for all projects suggests that 53 percent of solar 

projects would move from “undesirable” into the desirable IRR/payback range with the BETC. This 

represents a lower-bound estimate of the number of BETC-dependent projects, because it excludes 

marginal projects that might need the BETC to improve an IRR to obtain financing.   

Assuming at least 53 percent of solar PV projects are BETC-dependent, these projects together 

contributed $8.73 million in labor income, primarily for electricians to install these projects in the 

construction/installation phase. In comparison, if all BETC solar projects are BETC-dependent, the labor 

income generated would be $16.5 million, as discussed above. 

We estimate that, over the project lifetimes, these projects generate between $13.8 million to $26.1 

million in additional net regional economic activity (reflecting the 53 percent and 100 percent BETC-

dependent bounding scenarios) in additional net regional economic activity over the project lifetimes, 

labor income) across a variety of economic sectors, as shown in Exhibit 4-23. 

The BETC program invested approximately $35 million in solar PV projects during this period. Thus, 

even if all projects are BETC-dependent, solar PV projects do not appear to provide large regional 

economic impacts per BETC dollar based on the value of energy saved.  However, because our analysis 

does not consider the recent development of in-state equipment manufacturers, this assessment may 

understate the regional economic impacts associated with in-state equipment purchase during 2002 to 

2009. This analysis also does not take into account policymaker incentives for investing in solar projects, 

such as investing in local solar PV projects for purposes of attracting additional local in-state equipment 

manufacturers, as well as other support services. 
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EXHIBIT 4-23  SUMMARY OF REGIONAL ECONOMIC IMPACTS OF SOLAR PV PROJECTS, 2002 TO 

2009, 2010 DOLLARS  

 ALL BETC PROJECTS (423 PROJECTS) BETC-DEPENDENT PROJECTS1 

EMPLOYMENT 

(WORKER-

YEARS) 

LABOR 

INCOME 

(MILLION $) 

NET 

ADDITIONAL 

ECONOMIC 

ACTIVITY 

(MILLION $)2 

EMPLOYMENT 

(WORKER-

YEARS) 

LABOR 

INCOME 

(MILLION $) 

NET 

ADDITIONAL 

ECONOMIC 

ACTIVITY 

(MILLION $)2 

Construction/Installation 

Phase (One-time) 

277 $14.3 $19.1 147-277 $7.6-$14.3 $10.1-$19.1 

Operations/Maintenance 

Phase (Annual) 

4 $0.1 $0.4 2-4 $0.06-0.1 $0.2-$0.4 

Operations/Maintenance 

Phase-lifetime (20 years) 3 

76 $2.1 $7.0 40-76 $1.1-$2.1 $3.7-$7.0 

Total Lifetime Effect (20 

years) 3 

352 $16.5 $26.1 187-352 $8.7-$16.5 $13.8-$26.1 

1Low-end scenario assumes that the 53 percent of solar PV modification projects are BETC-dependent, from the 

findings of the financial analysis. High end scenario assumes all projects are BETC-dependent. 

2 Taxes, including payroll taxes, state and local sales and excise taxes, and property taxes, among other tax types, 
comprise approximately 11 percent of net additional economic activity for private-sector projects, and 17 percent 
of public-sector projects. 
3These costs are not discounted. While regional economic analyses using IMPLAN and JEDI typically do not attempt 

to sum impacts over time, we provide these estimates here to get a sense for the scale of the lifetime impacts of 

the operational phase, and for the project as a whole. 
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4.7 Summary of findings: regional economic impact analysis 
Exhibit 4-24 provides a comparative overview of our regional impact analysis results.  The exhibit arrays 

both the context (i.e., number of projects and total BETC dollars) and regional impacts of each class of 

project that we examined.  In addition, for classes of project where we provided total impact scenarios 

across projects, we provide a brief qualitative assessment of the economic impacts relative to the cost of 

the BETC investment. In general, our assessment of regional economic impacts provides the following 

insights: 

Wind 

 Regional economic impacts of wind projects vary by project type.  Compared to other BETC-

recipient projects, the regional impacts of utility- and community-scale wind are large, particularly in 

the construction phase.  This is due to the large initial project costs relative to other categories. When 

compared against the BETC investment, regional impacts of these projects are larger than the 

investments they received ($11 million for utility-scale, $6.7 million for community-scale).  

Community-scale wind projects have the potential to provide larger localized economic impacts on a 

per MW basis than some larger utility-scale projects, because the ownership is more likely local, and 

associated proprietor incomes are more likely to be spent locally in Oregon.  

 Another consideration in estimating impacts of community- and utility-scale wind projects is the 

specific location of these projects in Oregon.  These projects are typically located in relatively rural 

areas, especially in counties along the Columbia River Gorge (15 of the 19 wind projects in our 

database were developed in those counties).  Local property taxes levied on these projects, as well as 

the lease payments to local landowners, can be a significant source of revenue for rural counties. The 

employment effects of these projects are not large in the context of urban development, but the 

relative percent of total employment and local tax revenue would be higher in rural counties than in 

urban ones.  

 The financial analysis concludes that large-scale wind projects are not likely to depend on the BETC 

for financial viability. Thus, while regional economic impacts of utility-scale wind projects are large, 

they would likely have occurred even absent the BETC.  Small wind projects are likely to benefit 

from the BETC, but they have relatively small regional impacts. 

Biomass 

 Because we examined only individual biomass combustion and biofuels project impacts, it is not 

possible to draw general conclusions about the contribution of BETC to the Oregon economy related 

to these projects.  This uncertainty is compounded by the relatively high risk involved in developing 

these projects.  Therefore, while the individual projects appear to generate significant economic 

impacts over the anticipated project lifetimes, we caution against any general conclusions based on 

these insights. 
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Solar 

 Solar PV projects appear to result in relatively small regional economic benefits overall. Because our 

model assumes that most materials are produced outside of Oregon, construction phase impacts are 

smaller than initial project costs. Solar PV projects do not produce a great deal of energy, thus 

operational benefits are not large either. However, our current model assumes that most materials for 

these projects are not manufactured in Oregon: this situation may have changed since the timeframe 

for this report.  We note that investments in solar PV projects may have important benefits that are 

not captured in a regional economic impact analysis, such as improved human health impacts from 

avoided emissions, increased property values, and policy incentives.  

Conservation  

 The regional economic impacts of several categories of projects, including lighting modifications, 

weatherization, HVAC, and VFD projects, appear high compared with project costs, due principally 

to the energy savings that continue after these projects are installed.  This is true at both the project 

and category level.  While the total number of projects that are “BETC-dependent” in these categories 

is uncertain, even our low-end estimates of the potential program impact suggest that these projects 

are typically positive in terms of economic activity. 

 

In general, our analysis suggests that BETC tax credits support projects that have a significant economic 

impact in Oregon, particularly when large numbers of smaller projects contribute to economic activity.  

For certain sectors, particularly utility-scale wind energy projects and solar PV projects, the link between 

BETC and economic activity appears weaker, but we stress that economic activity is not the only metric 

on which alternative energy projects should be considered.  

Across sectors, we find that the most significant impacts appear related to the additional revenues/cost 

savings associated with energy production or conservation over the lifetime of the project.  These impacts 

represent a “revenue stream” that is redistributed throughout the economy, and creates demand for both 

materials and employment.  While this analysis does not have the data necessary to identify specific jobs 

created by BETC-related projects, we note that across the different sectors, we calculate that every dollar 

spent on a BETC project is associated with roughly $0.40 to $1.50 in labor income, either directly 

through project implementation or through redistribution of revenues and cost savings. In general, the 

costs of both renewable energy and conservation projects are dominated by manufactured materials, 

which are currently not manufactured in Oregon. To the extent that BETC funding encourages the 

development of local manufacturing, it will greatly enhance regional economic impacts associated with 

these projects.
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EXHIBIT 4 -24  SUMMARY OF REGIONAL ECONOMIC IMPACT ANALY SIS OF BETC PROGRAM ACTIVITIES,  2009-2009 

PROJECT CLASS 

TOTAL 

NUMBER OF 

PROJECTS IN 

OUR FINAL 

DATASET    

PROPORTION OF 

PROJECTS THAT 

ARE BETC- 

DEPENDENT 

TOTAL BETC 

DOLLARS 

GRANTED TO 

PROJECTS IN 

OUR FINAL 

DATASET 

($2010) 

REGIONAL IMPACTS OF 

SINGLE PROJECT1 

REGIONAL IMPACTS OF 

ALL BETC PROJECTS IN 

OUR FINAL DATASET2 

BETC-DEPENDENT 

ECONOMIC IMPACTS 

RELATIVE TO SCALE OF 

BETC INVESTMENT 

Wind 

Small 8 Most $0.1 million Small (<$50,000) Small (<$50 million) Positive 

Community 1 N/A3 $6.8 million Large (>$1 million) N/A3 Positive 

Utility 11 Few $87.3 million Large (>$1 million) 
Small to Large (<$50 

million to >$100 million) 
Limited 

Lighting Modifications 3,973 >15 percent $34.7 million Small (<$50,000) 
Small-Large (<$50 million 

to >$100 million) 
Positive 

Weatherization 3,651 >10 percent $26.8 million Small (<$50,000) 
Small-Large (<$50 million 

to >$100 million) 
Positive 

HVAC 311 >11 percent $11.8 million 
Medium (>$100,000 

<$1 million) 

Small-Large (<$50 million 

to >$100 million) 
Positive 

VFD 280 >15 percent $7.8 million 
Medium (>$100,000 

<$1 million) 

Small-Medium (<$100 

million) 
Positive 

Biomass combustion 16 Unknown $60.3 million Large (>$1 million) Not calculated Likely positive4 

Biofuels 23 Unknown $33.2 million Large (>$1 million) Not calculated  Likely positive4 

Solar PV 423 > 50 percent $35.1 million Small (<$50,000) Small (<$50 million) Limited/Breakeven 
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PROJECT CLASS 

TOTAL 

NUMBER OF 

PROJECTS IN 

OUR FINAL 

DATASET    

PROPORTION OF 

PROJECTS THAT 

ARE BETC- 

DEPENDENT 

TOTAL BETC 

DOLLARS 

GRANTED TO 

PROJECTS IN 

OUR FINAL 

DATASET 

($2010) 

REGIONAL IMPACTS OF 

SINGLE PROJECT1 

REGIONAL IMPACTS OF 

ALL BETC PROJECTS IN 

OUR FINAL DATASET2 

BETC-DEPENDENT 

ECONOMIC IMPACTS 

RELATIVE TO SCALE OF 

BETC INVESTMENT 

Note: This analysis does not consider benefits (e.g., human health-related) associated with replacing fossil fuels with cleaner forms of energy. 

1 Measured using net additional economic activity (value added) results from IMPLAN, except for community and large-scale wind, where value added is 

estimated from outputs of the JEDI model. 

2 The low end of the range reflects the number of projects expected, at a minimum, to be BETC-dependent; the upper end of the range reflects all BETC-

recipient projects. 

3 Not applicable since we have only one community-scale wind energy project in our dataset. 

4 Assumes sample biomass facilities are typical. 
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5. Concluding Observations and Recommendations 
 

Our financial analysis of wind, solar PV, biomass combustion, biofuels, lighting modification, 

weatherization, HVAC, and VFD projects that received a BETC during the period 2002 to 2009 indicates, 

not surprisingly, that the importance of the tax credit in determining whether a renewable energy or 

conservation project will move forward varies across technologies and, within technology categories, over 

time. As technologies mature, and the associated “capital risk” declines, the significance of the BETC as a 

driver of the “go/no-go” decision declines as well. We note that recent changes to the BETC program 

reflect the Legislature’s and ODOE’s understanding that the most effective tax credit will not be one-size-

fits-all. Our analysis of the economic activity that BETC-recipient, as well as BETC-dependent, projects 

generate indicates that it is real and in some cases significant, but also that the type and degree of activity 

can be highly variable across technologies. In addition, we note that in examining economic impacts we 

have not provided a comprehensive analysis of potential program-related benefits, an example of which 

would be reductions in energy-related greenhouse gas emissions. 

In the context of these observations, we offer three general recommendations for future BETC program 

implementation. 

1. Recognize the varying degrees of significance that the BETC has across projects of different 

type and scale, and continue to tailor the eligibility criteria accordingly. 

Given the limited sample of projects we analyzed, the results of our analysis should not necessarily be the 

determining factor in establishing priorities for future tax credit recipients, but they should indicate the 

value of establishing transparent eligibility criteria that take into account factors such as the tax credit’s 

value relative to total project costs or the investment risk of a relatively immature technology.  

2. Build feedback mechanisms into program administration to enable ongoing consideration, and 

refinement, of the tax credit’s scope and scale for individual technologies. 

When a tax credit program is working effectively, the need for the credit within a project category should 

decline over time. Regular re-evaluation of how significant the BETC is in making project investments 

financially attractive would help to ensure that the public’s investment remains appropriately targeted. 

3. In order to accomplish these “continuous tailoring” objectives, expand the pre- and post-

certification reporting requirements. 

Our analysis to date has relied primarily on the project information provided by BETC recipients at the 

time of their application, which does not always include information that may be important to an analysis 

of the tax credit’s impact. For example, while applicants have been required to note federal grants that 

support their project, the program has not required a complete accounting of all forms of financial 

support. Ensuring that this information is included in an application would greatly facilitate future 

analyses of program effectiveness. We also note that interest in the type and degree of economic activity 

attributable to the BETC program will likely remain high. Through inter-agency coordination or other 

appropriate means, the key will be to collect information on project performance post-certification. In 



 

  

   
 

    145 

 
 

particular, we note the importance of measuring post-certification energy savings, as these appear to be 

important drivers of economic activity. 

Questions for further inquiry 

The scope of our analysis enables us to present the above conclusions and general recommendations. At 

the same time, the limitations of our study (namely the number of projects we were able to analyze and 

the depth of those analyses) leave unanswered (or incompletely answered) several interesting questions 

that warrant further inquiry, including the following. 

 

1. Does the BETC combined with the pass-through option provide particular benefit to public 

sector conservation (or other) projects?  An area of interesting uncertainty is the dependency on the 

BETC of conservation projects in general, and public sector projects in particular, since our analysis 

indicates that these projects have the potential to produce large economic returns relative to the scale 

of tax credit-based public investment. A closer examination of this sector should specifically consider 

the leverage that the pass-through option provides to non-tax paying entities. 

 

2. Is dependence on the BETC closely correlated with the scale of renewable energy projects? Our 

analysis of wind energy projects suggests that the role of the BETC in making a project financially 

attractive decreases with increasing project scale. Based on our limited sample, however, we cannot 

reach a conclusion about the scale beyond which the tax credit generally will not be the deciding 

factor in project development. Of particular interest might be a deeper examination of the BETC’s 

role in supporting community-scale projects, which tend to receive less attention than the larger, 

utility-scale projects. 

 

3. What is the economic impact attributable to in-state manufacturing that supports BETC 

program activity?  Local manufacturing that occurs in support of renewable energy and 

conservation-related activity will produce larger economic impacts than the activities will 

themselves. While we have generally assumed that project-related materials, from windows 

to wind turbines, are not produced in Oregon, we recognize that this is not universally the 

case. A closer examination of in-state manufacturing capacity, whether existing or catalyzed 

by the BETC, would offer a more complete assessment of the economic impacts associated 

with the program.  
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Our sample solar PV projects (private) had an average cost of $129,500 (2010 dollars): this is somewhat 

higher than the average total certified costs for all private-sector solar projects ($103,100).  Our sample 

public-sector projects were also larger than average, with $162,000 for sample projects (2010 dollars) 

compared with an overall average of $73,100 (2010 dollars.)  

EXHIBIT A -1 AVERAGE CERTIFIED  CO ST OF SOLAR PV PROJECTS,  2002 TO 2009 (2010$)  

 

 

 

 

 

 

 

 

 

 

EXHIBIT A -2 ENERGY PRODUCED VERSUS CERTIFIED SOLAR PV PROJECT COST (2010$)  
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Our sample lighting modification projects (private-sector) had an average cost of $18,176 (2010 dollars): 

this is roughly similar to the average total certified costs for all private-sector lighting modification 

projects ($19,703).  However, our sample public-sector projects were smaller than average, with $12,907 

for sample projects compared with an overall average of $38,204 (2010 dollars).   

EXHIBIT A -3 AVERAGE CERTIFIED  CO ST OF LIGHTING MODIFICATION PROJECTS OVER TIME 

(2010$)  

 

 

 

 

 
 
 
 
 
 

 

 

 

 

EXHIBIT A -4 DISTRIBUTION OF CERTIF IED COSTS FOR LIGHTING MODIFICATION PROJECTS,  

(2010$)*  

 

 

 

 

 

 

 

 

 

*Data truncated at $54,500. There are an additional 396 data points between $55,000 and $2.9 million.   
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EXHIBIT A -5 DISTRIBUTION OF CERTIF IED COST OF LIGHTI NG MODIFICATION PROJECTS VERSUS 

ENERGY SAVINGS (2010$)  

 

 

 

 

 

 

 

 

 

 

 

EXHIBIT A -6 AVERAGE CERTIFIED  COST OF WEATHERIZATION PROJECTS, 2002 TO 2009  (2010$)  
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EXHIBIT A -7 DISTRIBUTION OF CERTIF IED COSTS FOR WEATHERIZATION PROJECTS,  ALL 

PROJECTS BETWEEN 200 2 AND 2009, (2010$)*  

 

 

 

 

 

 

 

 

 

 

*Data truncated at $66,000. There are an additional 210 data points between $67,000 and $3.5 million  

 

EXHIBIT A -8 WEATHERIZATION -  ENERGY PRODUCED VERSUS CERTIFED PROJECT COST (2010$)  

 

 

 

 

 

 

 

 

 

 

  

0

0.5

1

1.5

2

2.5

$0.0 $0.5 $1.0 $1.5 $2.0 $2.5

 E
n

e
rg

y 
Sa

ve
d

 (
M

ill
io

n
s 

kW
h

) 

Certified Cost (Millions 2010$) 

ENDGSAVED kWh

0

50

100

150

200

250

300

350

400

450
 $

1
,0

0
0

 $
4

,0
0

0

 $
7

,0
0

0

 $
1

0
,0

0
0

 $
1

3
,0

0
0

 $
1

6
,0

0
0

 $
1

9
,0

0
0

 $
2

2
,0

0
0

 $
2

5
,0

0
0

 $
2

8
,0

0
0

 $
3

1
,0

0
0

 $
3

4
,0

0
0

 $
3

7
,0

0
0

 $
4

0
,0

0
0

 $
4

3
,0

0
0

 $
4

6
,0

0
0

 $
4

9
,0

0
0

 $
5

2
,0

0
0

 $
5

5
,0

0
0

 $
5

8
,0

0
0

 $
6

1
,0

0
0

 $
6

4
,0

0
0

N
u

m
b

e
r 

o
f 

P
ro

je
ct

s 

Certified Cost (2010$) 



 

 

    

   A-5 

 
 

EXHIBIT A -9 DISTRIBUTION OF CERTIF IED COSTS FOR SOLAR PV PROJECTS,  (2010$)*  

 

 

 

 

 

 

 

 

 

 

*Data truncated at $1.0 million. There are an additional 138 data points between $1.002 million and $6.6 million  
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