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However, compared with energy efficiency resources, distributed renewable resources have a relatively 
small role to play in promoting a clean energy future for Wisconsin. 

 

 

Figure RE-1: Comparison of Conservative and Aggressive Customer-Sited Renewable Resource 
Potential vs. Energy Efficiency Base Scenario – Electricity 

 

 

Figure RE-2: Comparison of Conservative and Aggressive Customer-Sited Renewable Resource 
Potential vs. Energy Efficiency Base Scenario – Peak Electric Demand 
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Figure RE-3: Comparison of Conservative and Aggressive Customer-Sited Renewable Resource 
Potential vs. Energy Efficiency Base Scenario – Natural Gas 

Note that for either fuel, we do not obtain substantially more renewable resource capacity by moving 
from the conservative to the aggressive scenario. This is consistent with the idea that to maximize option 
value, one must have the capability to expand the acquisition of renewable resources, rather than pursuing 
them outright.  

Our strategy analysis assumes that renewable resources would be promoted under existing programs. 
There is, however, a potential development afoot in Wisconsin that could remake the landscape for 
distributed renewable potential: utility-owned, customer-sited renewable energy installations. This model 
is discussed in Chapter RE-3. 

TECHNOLOGY RESULTS 

Figures RE-4 through RE-6 present customer-sited renewable energy generating potential by technology 
under the aggressive renewable strategy. Under the conservative renewable strategy, potential estimates 
are the same for cost-effective technologies, and the estimates associated with technologies that are not 
currently cost effective (small-scale wind, solar PV, solar hot water, and solar thermal air) are not 
included.  
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Figure RE-4: Renewable Electric Energy Potential by Technology in 2012, Aggressive Strategy 

 

 

Figure RE-5: Renewable Peak Generating Capacity by Technology in 2012, Aggressive Strategy 
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Figure RE-6: Renewable Thermal Energy Potential by Technology in 2012, Aggressive Strategy 

 

Among electricity-generating technologies, wind turbines represent over half of the estimated annual 
potential for 2012. Anaerobic digesters producing biogas for electricity and possibly also thermal energy 
generation represent around 35 percent of the potential. Solar PV represents around 13 percent of the 
potential, however PV is only included under the aggressive renewable strategy as it is not currently cost-
effective under the TRC framework. For peak demand reduction, wind represents around 65 percent of 
the potential, PV represents around 24 percent, and anaerobic digesters represent around 10 percent. 

Among thermal energy generating technologies, the largest opportunities are associated with biomass 
combustion for residential-scale and commercial/institutional-scale applications. Anaerobic digester 
projects that inject biogas into a natural gas pipeline represent another area of substantial potential for 
renewable thermal energy generation. 
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PROGRAM AND TOTAL RESOURCE COST ESTIMATES 

A critical consideration for policymakers is the cost Wisconsin’s statewide renewable energy program 
would incur in achieving the potential estimates presented in this study. In this section we present cost 
estimates for state-sponsored support of renewable resource programs.17 

To estimate program costs, the Energy Center assumed that incentives would cover 30 percent of the 
installed system cost. Incentives include cash-back rewards, grants, and other forms of financial support. 
Of course, Focus on Energy’s current incentive structure varies by technology, generally covering a 
percentage of the installed cost up to a per-project cap. We made a simplifying assumption of 30 percent 
based on Focus on Energy’s current “cash back reward” incentive levels for solar PV, solar thermal, 
wind, and biomass. Cash back rewards range between 25 and 35 percent of the installation cost for these 
technologies.  

Program administrative costs were estimated using the technology-specific administrative cost factors 
shown in Appendix B. Program administrative costs include all costs associated with program 
implementation except incentives, such as costs associated with program planning and administration, 
marketing and outreach, education and training, and quality assurance.  

It is important to note that even for the aggressive renewable strategy, we used lower incentive levels for 
renewable energy technologies than we did for energy efficiency technologies—those levels were 50 to 
90 percent of the incremental cost. In part, this approach reflects the fact that with renewable energy, the 
idea is to preserve the “option” value—e.g., laying the groundwork for a future in which renewable 
energy technologies have the opportunity to expand rapidly. Thus, the incentive strategy is different than 
for energy efficiency technologies that are cost-effective today. In addition, a more conservative incentive 
approach may also be appropriate to avoid what happened in the 1970s and early 1980s, where high 
incentives attracted a number of opportunists who delivered inferior installation services, doing damage to 
the nascent industry in the process. 

Figures RE-7 and RE-8 present the cost of achievable renewable electric and thermal energy potential for 
2012 in terms of expenses that would be incurred by Wisconsin’s renewable energy programs.  

                                                      

17 These estimates do not include any costs that might be associated with a customer-sited, utility-owned approach 
discussed in Chapter RE-3. Standard ratemaking methods would be used to recover the cost of such an approach, 
and estimating the cost to Wisconsin ratepayers is outside the scope of this study. 
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Figure RE-7: Program Cost of Achievable Renewable Electric Potential, 2012 – Aggressive 
Renewable Strategy 

 

 

 

 

Figure RE-8: Program cost of Achievable Renewable Thermal Potential, 2012 – Aggressive 
Renewable Strategy 
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Using this information, an outer bound program cost estimate was developed based on the aggressive 
renewable energy strategy presented in Chapter RE-1. All program cost estimates are in 2008 dollars. 

Year: 2012 (Aggressive Strategy) 

ELECTRICITY-GENERATING TECHNOLOGIES $19,800,000 

THERMAL ENERGY-GENERATING TECHNOLOGIES $2,600,000 

TOTAL $22,400,000 

We also estimated the program costs that would be incurred under the conservative renewable strategy, 
i.e., the one in which we pursue only those resources that currently pass the TRC test. In that case, 
program budget estimates become $12.8 million. 

 

Year: 2012 (Conservative Strategy) 

ELECTRICITY-GENERATING TECHNOLOGIES $11,000,000 

THERMAL-ENERGY-GENERATING TECHNOLOGIES $1,800,000 

GRAND TOTAL $12,800,000 

 

The appropriate funding level would be the one that captures available cost-effective renewable resources 
while retaining much of the flexibility to expand acquisition of other technologies that could become cost-
effective in the future. This funding level is likely within the range offered by the two estimates presented 
above.  

Figures RE-9 through RE-10 present estimated total resource costs of achieving 2012 renewable energy 
potential estimates. Total resource cost estimates include both program administrative costs and the cost 
of system installation to the consumer. Total resource costs are estimated at $36 million for the 
conservative renewable strategy and $76 million for the aggressive renewable strategy. 
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Figure RE-9: Total Resource Cost of Achievable Renewable Electric Potential, 2012 

 

 

 

Figure RE-10: Total Resource Cost of Achievable Renewable Thermal Potential, 2012 

ECONOMIC AND ENVIRONMENTAL BENEFITS 

Figure RE-11 presents the net benefits associated with the technologies represented in the 2012 renewable 
resource potential estimates. The technologies with negative net benefits are those that do not pass the 
TRC screen. The conservative renewable strategy produces the largest aggregate net benefits—$21 
million in 2012. Under the aggressive renewable strategy, aggregate net benefits are -$10 million. 
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Figure RE-11: Net Benefits of Customer-Sited Renewable Energy Technologies, 2012 

 

In the energy efficiency portion of this study, we estimated job-related impacts using factors developed by 
Focus on Energy evaluators, as well as national factors developed by the Center for American Progress.18 

To our knowledge, Focus on Energy has not developed similar factors for state investment in renewable 
energy resources. Applying the Focus on Energy factor for energy efficiency (jobs per Btu) to the 
renewable energy potential estimates results in an estimate of 350 Wisconsin jobs by 2012. The factor 
developed by the Center for American Progress produces a slightly lower estimate of 240 jobs. Figure 
RE-11 presents job creation estimates by technology. 

                                                      

18 PA Consulting Group, Inc. (October 2008). Focus on Energy Evaluation: Semi-Annual Report (First Half of 
2008). Prepared for the Public Service Commission of Wisconsin.  
Department of Economics and Political Economy Research Institute, University of Massachusetts-Amherst (2008). 
Green Recovery: A Program to Create Good Jobs and Start Building a Low-Carbon Economy. Prepared under 
commission with the Center for American Progress. 
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Figure RE-12: Estimated Job Creation Benefits by Technology, 2012 

Lastly, Figure RE-13 presents estimated 2012 displacement of carbon emissions associated with utility-
supplied energy. 19  

 

                                                      

19 The CO2 emissions factor for electricity is from: PA Consulting Group Inc. (2008). Quantifying Environmental 
Benefits of Focus on Energy: Emission-Rate Estimates 2002 to 2006. Prepared for the Public Service Commission of 
Wisconsin. 
The CO2 emissions factor for natural gas is from: PA Consulting Group, Inc. (2008). Focus on Energy Evaluation: 
Semi-Annual Report (First Half of 2008). Prepared for the Public Service Commission of Wisconsin by the Focus on 
Energy evaluation team (PA Consulting, Glacier Consulting Group, KEMA, and Patrick Engineering, Inc.). 
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Figure RE-13: Estimated Avoided Carbon Emissions by Technology, 2012 
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CHAPTER RE-3: UTILITY-OWNED DISTRIBUTED RENEWABLE RESOURCES 

The renewable energy potential estimates presented in Chapter RE-2 are based on the assumption that 
Wisconsin will continue to promote the acquisition of customer-sited renewable resources through a state-
wide renewable resource program. There is, however, an alternative model under consideration that could 
dramatically change the future outlook for distributed renewable energy technologies. 

The PSCW has opened an investigation to consider the possibility of combining the concepts of customer 
siting and utility ownership of renewable energy technologies—specifically, solar PV. Under this 
approach, the utility locates viable sites where it could erect solar PV facilities within its service territory. 
Candidate sites could include customer-owned as well as utility-owned property. Prime examples include 
rooftops of large corporate facilities, although smaller sites, such as residential roofs, could also be 
included. The utility then rents the roof space from the building owner, which entitles the owner to a lease 
payment. 

The only direct benefit customers receive is the lease payment. They receive no special rate for electricity 
service. Since they do not own the solar equipment, there is no buyback payment. The utility owns and 
maintains the system. The utility gets credit for all the power produced, which is applied toward its 
Renewable Portfolio Standard (RPS) requirement. The customer’s role is simply to rent the space. 

There are two primary advantages of this approach: (1) the cost of the facilities can be treated as 
conventional rate base assets in the utility ratemaking model; and (2) economies of scale can likely be 
achieved under such an approach, reducing per-system costs.  

This model avoids financing challenges faced under the customer-ownership model. While consumers 
may experience capital access problems in today’s economic climate, utilities, especially those in 
Wisconsin, do not have a significant problem in this regard.20 In addition, this model does not require 
funding from Wisconsin’s statewide renewable resource program. Systems would be financed as utility 
assets, and the costs associated with facilities could be recovered from ratepayers through standard 
ratemaking practices. 

The second benefit is economies of scale. A utility initiative that installs 500 MW21 of PV capacity can 
negotiate discounts that would not be available to one-off system installations. 

If this approach is implemented as proposed, the resource potential is huge. Five hundred MW of installed 
PV capacity would generate more than 657 million kWh per year.22 The maximum statewide renewable 
resource potential estimate under an aggressive program strategy for 2018 is 112 million annual kWh (see 
Chapter RE-2). Therefore, full deployment of the utility-owned model for solar PV represents about six 
times the potential we project under an aggressive approach to promoting customer-owned renewable 
energy systems.  

                                                      

20 Wisconsin Energy Corporation (December 8, 2008). “Wisconsin Electric Announces Agreement to Sell $250 
Million Principal Amount of Debentures.” Press Release. 
21 Sierra Club’s Initial Brief, Wisconsin Public Service Commission Docket 6680-UR-116, October 9, 2008, p. 10. 
Sierra Club’s experts suggest that the potential for Wisconsin Power & Light Company is 517 MW. 
22 Assumed capacity factor is 0.15 kWh/kW. 
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The PSCW has opened a docket to investigate the proposal,23 and an in-depth assessment of this model is 
outside the scope of this study. Failure to at least mention this possibility, though, would be an oversight 
given the magnitude of the potential. If the PSCW concludes that this approach has merit, the utility-
owned model has the potential to dwarf results that could be achieved under a customer ownership 
approach. 

 

 

                                                      

23 Notice of Investigation, Wisconsin Public Service Commission Docket 05-EI-147, January 16, 2009. 



Energy Efficiency and Customer-Sited Renewable Resource Potential in Wisconsin August 2009 

Energy Center of Wisconsin RE-27 

CHAPTER RE-4: INTEGRATING EFFICIENCY AND RENEWABLE ENERGY 
STRATEGIES 

The development and promotion of energy efficiency technologies and renewable energy technologies 
have long traveled parallel but separate roads as options for creating a cleaner energy future. Recent 
emphasis on curbing carbon emissions has led to recognition that using less energy and using clean 
energy both contribute to the same goal. The practice of integrating both strategies in the same 
commercial building projects to potentially gain additional carbon emissions savings is well established in 
the US Green Building Council’s LEED standards and other green building guidelines.  

In the residential sector, a comparable example is the “zero energy home” concept where energy use is cut 
to a minimum with high performance building methods, and the reduced energy requirements are then 
met with renewable energy. The U.S. Department of Energy has been developing the zero energy home 
concept to include passive solar heating and cooling, energy-efficient construction, energy-efficient 
appliances and lighting, and solar water heating and photovoltaic systems, with grid connectivity to allow 
an exchange of power. The idea of making commercial and institutional buildings “net zero energy” as 
well is beginning to gain popularity, particularly among state and local governments. 

While it is always more cost-effective to build energy efficiency and renewable energy into a new 
structure than to incorporate them into an existing one, integrating the two in a retrofit can save money as 
well. This is an excellent strategy for homeowners who are interested in installing solar PV or hot water 
panels. Reducing household electricity use by making relatively modest investments in energy efficiency 
can reduce the load to be handled by a PV system dramatically. 

In an example scenario, Bob and Harriet’s family uses about 12,000 kWh of electricity per year. They 
decide they are interested in installing PV panels that will generate all of their electricity. A well-sited PV 
array can produce about 1200 kWh every year from each kilowatt of panels installed, so Bob and Harriet 
will need to buy a 10-kW system to meet their needs. At a cost of about $8,500 per kilowatt for 
installation, their system would cost them approximately $85,000. However, let’s say they took a close 
look at their appliances, their heating and cooling system, and their family’s energy habits. They discover 
that by investing in an ENERGY STAR refrigerator ($1,100) and heating/cooling system ($3,000), and 
buying a gas water heater ($800), as well as installing compact fluorescent lights, a setback thermostat, 
and power strips for their electronics ($100), they can cut their electricity use by 30 percent. Additional 
attention to improving family energy habits yields another five percent. By investing $5,000 in energy 
efficiency they have reduced their electricity requirements by 35 percent to 7800 kWh per year. A 6.5 
kilowatt solar PV system would now meet their needs, and it would cost $55,250.  

Similarly, if Bob and Harriet are also interested in a solar water heater, they can cut their natural gas 
requirements by investing in water conserving fixtures and appliances. If less hot water is needed, less gas 
will be required. A solar water heater can reduce gas use even further by providing 40 to 50 percent of the 
load from the sun’s heat. Reducing the amount of hot water required will either raise that percentage of 
savings, or reduce the initial water heater investment by reducing its size. Combining water conservation 
and solar water heating also works well in commercial and institutional settings. Low-flow showerheads, 
efficient washing machines and dishwashers can save both water and energy costs for hospitals, nursing 
homes, correctional facilities, health clubs, and the hospitality industry. And energy saving devices like 
heat recovery units can add to the natural gas savings as well. 
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Passive solar strategies such as south-facing windows combined with interior thermal mass to store solar 
heat and daylighting strategies that supply natural light are dependent on a highly efficient building shell 
to perform optimally. It is standard practice among renewable energy professionals to recommend 
maximizing energy efficiency improvements before renewable energy technologies are installed. This is 
true for both new construction and renovation of existing buildings, and for buildings of any type, from 
residential to institutional, commercial and industrial structures. 

This example illustrates the benefits of pursing a complementary approach to energy efficiency and 
renewable energy development. Consumers can reap greater benefits from renewable energy installations 
if they have maximized energy efficiency potential. Program strategies that deliver energy efficiency and 
renewable energy solutions offer more value to Wisconsin consumers and businesses than could be 
achieved under a single resource approach.  

Similarly, in a potential future that includes water efficiency initiatives, incorporating all efficiency and 
renewable resource strategies into a single integrated program strategy is ideal for consumers and 
businesses. Consumers should not have to understand the bureaucracy of program management; they 
simply need a “resource case worker” to help them create a plan of action. 
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CHAPTER RE-5: POLICIES SUPPORTING AGGRESSIVE ADVANCEMENT OF 
DISTRIBUTED RENEWABLE ENERGY TECHNOLOGIES 

Policymakers interested in supporting significant expansion of Wisconsin’s distributed renewable energy 
resource base may consider the opportunities listed below. 

• Increased program support for renewable energy technologies 

Incentives 

There are several ways that increasing funding for renewable energy programs would move 
Wisconsin closer to its clean energy goals. Expanding existing incentive programs would give 
more people the opportunity to install renewable energy systems on their own property. The first-
hand experience of owning a system will be shared with friends, family and community, invoking 
what marketing professionals agree is the most potent form of advertising: word of mouth. While 
the incremental addition of customer-sited kilowatts or therms to Wisconsin’s renewable energy 
supply may not be as great as utility-scale installations can achieve, the resulting expansion of 
public awareness of renewable energy’s viability and reliability through personal experience will 
be invaluable to further development and acceptance of utility-scale projects.  

Education 

Education to raise consumer awareness is an important component of the current Focus on 
Energy program, and program support for renewable energy development can also be increased 
through a broad range of educational initiatives.  

Within the structure of the current Focus on Energy program, development of educational 
materials and training for professionals has not been fully explored. With increasing demand for 
skilled equipment installers and operators, a promising avenue involves directing program 
funding toward supporting and expanding the professional development programs emerging from 
the technical college and university systems in Wisconsin. Program support could include 
assistance with curriculum development and coordination with existing expertise and resources. 
Expansion of technical training opportunities could be directed toward recent high school 
graduates seeking a career as well as working plumbing, electrical or HVAC professionals 
wishing to broaden their skills. Program funding could also support development of academic 
certificate and degree programs in community energy planning and program design to provide a 
pool of candidates to head up municipal energy independence efforts.  

Development of courses about renewable energy resources for established academic majors such 
as urban planning, engineering and architecture are also needed. There is also the need for more 
education and training for established professionals in these fields. Program resources could assist 
in coordinating these education efforts and helping to make them universally available to these 
professionals and to municipal officials and staff involved in community energy planning. 
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Research 

There is still too little known about certain aspects of Wisconsin’s renewable energy resources. 
Researchers are beginning to address such areas as life cycle costing and environmental impacts 
of biomass crops or waste, and some studies have been undertaken to understand the 
environmental impacts of wind farms. However, significant gaps in knowledge remain in the 
following areas: (1) level, availability, and technical potential of resources; (2) effectiveness of 
technology applications in Wisconsin; and (3) magnitude and characteristics of non-technical and 
behavioral barriers. Program funding directed toward economic, environmental and behavioral 
impacts and uses of renewable energy in the state would promote the design of more effective 
programs and policy for meeting Wisconsin’s energy goals. 

• Develop consistent advanced renewable energy tariffs 

The most important tool we have for encouraging the growth of renewable energy industries in 
Wisconsin is the regulation of buy-back rates for clean energy. The establishment of consistent and 
realistic tariffs for both customer-sited and utility-scale installations is vital to success.  

As a developing industry, the renewable energy sector needs a diversity of approaches in order to 
stimulate jobs and value for the state. Customer-sited renewable energy systems contribute their own 
value to the emerging industry, providing opportunities for demonstration and raising general public 
awareness of clean energy alternatives. They are also important in the growth of net-zero-energy 
homes and buildings, and contribute to energy security as manifested through a distributed generation 
system. Utility-scale installations will carry renewable energy industries into prime time, harnessing 
the state’s renewable resources to generate grid power. To recognize the value of these two differing 
roles we will need to develop an advanced, two-tiered tariff system that encourages both sectors to 
flourish.  

Such a system might use the current cut-off definition for distributed generation which is 15 MW or 
less. Operators in this range have great difficulty existing under present tariffs based on the avoided 
costs of producing coal-fired power. An advanced tariff structure for small operators in Wisconsin 
might be based on the European tariff concept which uses the break-even cost for each separate 
technology to determine the rate, with the potential to include a profit margin as well. If structured 
after existing European models, this tariff structure would not be open-ended, and overall subscription 
caps would be imposed. With this system it would be necessary for regulators to stay current with 
technology costs and periodically adjust premium costs based on shifting break-even points. For 
utility-scale installations, the present tariff structure would serve the renewable energy industry better 
if a more consistent statewide approach were taken.   

• Address remaining interconnection barriers to distributed generation  

PSC 119, Rules for Interconnecting Distributed Generation Facilities (adopted in 2004), went a long 
way toward establishing a consistent procedure for interconnecting a small renewable energy 
generator to the state grid. This rule has made it less frustrating for owners and installers of systems, 
and given utilities a set of statewide guidelines to incorporate into their process. Five years have 
elapsed since its adoption, and the rule could be revisited to determine what interconnection barriers 
remain. Discussion has also begun on the issue of interconnecting to the natural gas pipeline to inject 
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biogas. This is another important policy to pursue because farms too small to generate electricity from 
their biogas could still sell it to the pipeline. 

Incorporating distributed generation planning into the transmission and distribution discussion is 
another important issue for policy makers. This approach might include consideration of “smart grid 
technologies” that would help incorporate renewable energy generation systems, and the use of 
micro-grid planning of distributed generation to increase energy security. 

• Address local land use and community planning barriers 

Local governments have a lot to say about renewable energy development and installation within 
their communities. Wind turbine ordinances, system permitting processes and fees or land use 
planning requirements all contribute to the likelihood that renewable energy installations will happen 
in a given community. Now that communities all over Wisconsin are setting goals to reduce carbon 
emissions or to be energy independent, these common political barriers to renewable energy 
development should be addressed. Statewide programs that encourage community energy planning 
can assist by opening this conversation across the state, finding best practices, and helping 
communities share their experiences with others.  

• Encourage economic development through renewable energy 

Wisconsin’s economy could greatly benefit from expansion of renewable energy industries in the 
state. This would be true both for harnessing renewable resources at the local level and for creating a 
renewable energy industrial base that would serve regional and national markets. This study 
recommends economic development efforts that foster renewable energy equipment manufacturing 
and resource processing capacity, and increase availability of skilled labor in Wisconsin through 
partnership with the state’s technical college system.   

• Develop new protocols for defining value 

As previously noted, the traditional, TRC-based approach for assessing cost-effectiveness has 
significant shortcomings when it comes to evaluating investments in renewable energy. These 
shortcomings mean that the value of renewable energy investments is likely understated. We 
recommend new approaches for quantifying the non-energy benefits associated with pollution 
prevention and economic development, as well as efforts to quantify the option value of renewable 
energy technologies, which could include an investigation of real options models.  

• Investigate the possibility of using the customer-sited, utility-owned model 

Though in-depth analysis of this model is outside the scope of this study, and it is not yet possible to 
draw firm conclusions as to the viability of this model in Wisconsin, analysis by other parties 
suggests that the potential for renewable resource acquisition under this model is significant. The 
PSCW is currently investigating this concept. 
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