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Section 1 
EXECUTIVE SUMMARY 

1.1 A Look at Building Efficiency 

During the last couple of years, the global economy has been dealing with the impacts of 
the Great Recession.  The construction sector has been among the hardest hit areas in 
almost all regions.  New construction, both residential and commercial, has been way 
below the levels seen earlier in the decade. 

However, one building-related field has continued to grow: retrofits tied to improving the 
efficiency of facilities.  A number of factors have been driving this growth.  Such factors 
range from the need to improve the energy performance of buildings for cost savings to 
efforts to achieve some type of green building certification (e.g., the U.S. Green Building 
Council’s LEED).  In the new construction that has been taking place, these same drivers 
have been influencing the design of the buildings. 

A multitude of factors will continue to influence the direction of building efficiency efforts 
around the world in terms of what is implemented and to what degree.  Pike Research has 
selected ten trends among these that are certain to have a major impact on the building 
efficiency sector in the coming year and beyond. 

1.2 Ten Building Efficiency Trends to Watch 

1. Energy codes will keep raising the bar and enforcement is catching up. 

2. Mandatory disclosure rules will incentivize building owners to invest in 
energy efficiency. 

3. The pace of building certification will increase, led by LEED. 

4. Building energy management systems are in high demand. 

5. The U.S. ESCO market will see moderate growth and ESCOs in Asia Pacific’s 
developing markets will advance rapidly. 

6. Lighting: Not yet “The Year of the LED”.   

7. The connection between efficient buildings and the smart grid will continue to grow. 

8. Increasing number of financing options around the world. 

9. PACE is a financing option struggling to overcome a roadblock of its own. 

10. Systemic conditions, policy choices, and practical considerations will continue to 
present barriers to achieving energy efficiency, but investments in training, information 
access, and technology will gradually overcome many of them. 
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Section 2 
TEN BUILDING EFFICIENCY TRENDS TO WATCH 

2.1 Energy Codes Will Keep Raising the Bar and Enforcement Is Catching Up 

There are many reasons for investing in energy efficiency measures during both new 
construction and renovations.  Among the most cited are the opportunity to save money, 
the desire to earn a green building certification label, and an organizational drive to reduce 
a carbon footprint.  These are the “carrots” of energy efficiency.  Building codes and similar 
regulations are the “stick.”  These regulations bear the force of law and may include severe 
penalties for violators. 

Building codes are often based on a standard developed and maintained by an 
international or national standards body.  Governments may adopt these standards “as is” 
or modify them to address local needs (or political realities).  Many of these standards are 
updated on a periodic basis in order to incorporate new information and newly proven 
technologies.  It is usually up to each government to explicitly adopt new versions of the 
standards that underlie its codes. 

The key trends regarding energy codes are: 

 They are becoming more stringent 

 More states and municipalities are adopting these more stringent codes, and adoption of 
“stretch codes” is on the rise 

 Compliance and enforcement are improving 

2.1.1 Energy Codes Are Becoming More Stringent 

In the United States, the two most commonly referenced energy code baselines are 
ASHRAE 90.1, which is maintained by the American Society of Heating, Refrigeration and 
Air Conditioning Engineers, and the International Energy Conservation Code (IECC), which 
is produced and published by the International Codes Council (ICC). 

ASHRAE 90.1 is revised on a 3-year cycle, and ASHRAE 90.1-2007 is the most current 
version of the standard.  The IECC is also on a 3-year revision cycle.  IECC-2009 is 
the current version and it includes requirements that are roughly equivalent to 
ASHRAE 90.1-2007. 

A number of more progressive communities and states are adopting “stretch codes.”  For 
example, the voluntary Massachusetts “Stretch” Energy Code for commercial construction 
is designed to be 20% more stringent than the state’s baseline code, which is based on 
IECC-2009.  On November 17, 2010, Boston became the 59th community in the state to 
approve the stretch code. 

The move to more stringent energy codes can also be seen in other parts of the world.  In 
Europe, the Energy Performance of Buildings Directive (EPBD) established a framework, 
and each member state develops its own energy efficiency targets.  To comply with the 
EPBD, office buildings of more than 1,000 square meters must track their energy 
performance and post an energy efficiency label.  The classifications range from A for the 
most energy-efficient building down to F.  In February 2009, a revised version of EPBD set 
more aggressive targets. 
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2.1.2 Updated Energy Codes Are Being Adopted 

In January 2009, the DOE determined that all states must have significant energy 
efficiency building codes in place that meet or exceed ASHRAE 90.1-2004.  As of now, 
there is a patchwork of adoption.  More than 40 states and the District of Columbia have 
adopted a version of the model energy building code, but many of these are still using old 
versions of the code. 

Figure 2.1 Commercial State Energy Code Status:  October 2010 

 
(Source: Building Codes Assistance Project - Online Code Environment & 

Advocacy Network) 

Some states are quite diligent about updating their codes to the latest standards.  The 
states marked with yellow asterisks in Figure 2.1 (New York, Virginia, Georgia, and Texas) 
will have codes at the ASHRAE 90.1-2007 or equivalent level by the end of 1Q 2011. 

2.1.3 Energy Code Compliance: Support for Implementation & Enforcement  

While codes may be set at the state level, implementation (i.e., preparing building officials 
and the industry) and enforcement are left up to local governments.  Thus, the haphazard 
adoption of the model energy code is not the only issue.  Implementation and enforcement 
have, in most cases, been inconsistent at best.  Local code officials often lack the training 
and/or the funding to ensure compliance with the codes. 
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It is in this area that significant activity is starting to take place.  Examples include: 

 When the state of Delaware passed an update to its energy code, it included funding for 
the Delaware Energy Office to support statewide training of code officials and education 
campaigns directed at the construction industry. 

 Alabama passed a bill creating a regulatory body charged with adopting and 
administering the state's first mandatory statewide residential and commercial code. 

 NGOs such as the Midwest Energy Efficiency Alliance (MEEA), supported by 
organizations such as the Energy Foundation, have programs to increase accessibility to 
the latest code-related information and technologies and improve and increase access to 
training on energy codes. 

Pike Research expects to see more of this type of activity across many states and regions 
in 2011 and beyond. 

2.1.4 The “30% Solution” Is Coming 

During the development of IECC-2009, the U.S. Department of Energy and an alliance of 
other groups attempted to incorporate changes that would have resulted in a 30% 
improvement over IECC-2006.  The code that was eventually approved, though, only got 
halfway there. 

During the ICC's final action hearings for IECC-2012, which were held on 
October 27-31, 2010 in Charlotte, North Carolina, a significant package of changes was 
approved.  IECC-2012 is expected to provide that 30% improvement over IECC-2006. 

As the standards cycle progresses, Pike Research will be following the status of the 
various U.S. states to determine which will likely adopt this new, more stringent energy 
code and which may fall behind the rest. 

2.2 Mandatory Disclosure Rules Will Incentivize Building Owners to Invest in 
Energy Efficiency 

Consumers that want to purchase a car know that the cost of gasoline to run it will be a 
major expense.  They also know that the price of gasoline is likely to rise over the time they 
own the car.  Thus, they probably want to have some idea of a car’s miles per gallon (or 
kilometers per liter) rating.  That is the case now, certainly, but in the days of cheap 
gasoline, miles per gallon ratings were not much of a concern. 

The same has been true of the energy costs of operating a building.  In the “good old days” 
of inexpensive energy, projected energy expense was rarely a major factor when looking to 
purchase a building, and it was probably never considered by an organization looking to 
lease office space.  Now, though, with greater attention being paid to controlling business 
costs, prospective buyers and tenants are increasingly interested in the energy 
performance of buildings when they learn that they can factor this into their decisions. 

Mandatory disclosure regulations, also known as commercial benchmarking laws, have 
been passed in a few markets in the United States and elsewhere around the world.  
These rules require building owners to disclose the energy consumption of properties they 
are planning to sell or rent.  One of the most significant impacts of these rules is that they 
address the “split incentive” problem so prevalent in real estate. 
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Most leases are constructed so that the tenants are responsible for energy costs.  
Therefore, owners have not been able to see any direct benefit to investing capital to make 
the property more energy efficient.  The result has been that even simple and inexpensive 
improvements that would have significant net positive benefits are not being implemented.   

Today, increased tenant interest in energy costs and the rules for mandatory disclosure are 
impacting this stalemate situation.  Efficient spaces end up more desirable and 
less efficient spaces face higher vacancy rates.  Therefore, building owners looking to 
minimize vacancy rates invest in energy efficiency upgrades to keep their buildings 
competitive in the market. 

2.2.1 Mandatory Disclosure Is Being Required Throughout Europe 

In 1997, the first mandatory disclosure rules were introduced in Denmark.  The country 
established a requirement that all residential and commercial properties had to disclose an 
energy performance rating. 

In the European Union, the Energy Performance of Buildings Directive (EPBD) established 
a requirement that office buildings of more than 1,000 square meters must track their 
energy performance and post an energy efficiency label.  The classifications range from A 
for the most energy-efficient building down to F.  Each EU country is implementing its own 
rules to achieve this, but building owners are very aware that improving their buildings’ 
energy performance will help them be competitive in the leasing market.  These labels 
differ from their counterparts in the United States in that they report the energy efficiency of 
the building as designed, as opposed to the building’s actual energy performance.  
Designed efficiency is not as valuable as actual performance, but it is a definite move 
toward transparency. 

Strong disclosure programs are already in effect in France and the United Kingdom, 
and most European countries are watching what other regions are doing to pick up 
best practices. 

2.2.2 Mandatory Disclosure Is Now the Law of the Land in Australia 

In Australia, the Building Energy Efficiency Disclosure Act 2010 required that as of 
November 1, 2010, most sellers or lessors of office space of 2,000 square meters or more 
are required to obtain and disclose an up-to-date energy efficiency rating at the point of 
sale, lease, or sublease.  The most common rating is NABERS, a government-run 
benchmarking tool that evaluates a building’s energy, water, indoor environment, and 
waste characteristics.  Owners also obtain a Building Energy Efficiency Certificate (BEEC), 
which provides a detailed energy profile. 

Under NABERS, buildings are rated on a 1-5 star scale, with 5 representing the most 
efficient buildings  The average NABERS rating increased from 2.5 in 2005 to between 
3 and 3.5 today as more of the better constructed and upgraded buildings participated in 
the voluntary phase of the program.  Once most buildings have been rated under the now 
mandatory program, probably decreasing the average, Pike Research expects to see the 
average move higher again as older buildings are renovated and better-performing new 
buildings are constructed. 

It is believed that properties in Australia are becoming so much more efficient that it may 
be necessary to either recalibrate the 5-point NABERS scale or introduce a sixth and 
possibly a seventh star in the near future. 
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The real estate industry in Australia was generally supportive of this program, as 
participants realized the many benefits the information would ultimately enable.  Note, 
though, that the industry did push to make sure that exceptions to the act were clarified in 
advance and that there was a clear process by which to obtain exemptions. 

2.2.3 Mandatory Disclosure Will Expand in the U.S. and Elsewhere 

In 2007, the state of California was the first jurisdiction in the United States to establish a 
commercial benchmarking law.  The law requires commercial building owners to disclose 
their benchmark data to prospective tenants, buyers, and lenders.  A number of other 
jurisdictions have followed, including New York City, Seattle, and Washington, D.C.  
Pike Research expects this trend to slowly build.  Progressive states and cities like 
Maryland, Oregon, San Francisco, and Portland are currently considering such rules. 

The most popular benchmarking system used to comply with these laws in the 
United States is Energy Star.  The Energy Star commercial benchmarking program is a 
voluntary program that evaluates commercial buildings and rewards the top 25% of 
performers with an Energy Star label. 

Other regions looking at mandatory disclosure programs include: 

 Canada – Ontario has a pilot program in the works and Quebec is studying the issue. 

 Asia – Shandong Province has a disclosure requirement for residential properties.  
Singapore has a disclosure program, as well. 

Many of the mandatory disclosure programs may take a number of years to have a 
major impact.  In some cases, building owners are not obligated to disclose the 
energy information until after they have had a chance to collect a full year’s data.  Similarly, 
once upgrades are made, there will be a delay until the improved energy performance can 
be verified. 

However, Pike Research expects the market impact of these rules to be more far-reaching 
than may be indicated by the mere number of disclosure transactions.  Owners know these 
rules are out there, or may be coming, which will serve to drive interest in making energy 
efficiency upgrades.  Tenants’ expectations are rising and they are learning how to ask the 
right questions, even in markets that do not yet have disclosure laws. 

In addition, utilities are working with partners to make it easier to provide detailed cost 
information for multi-tenant buildings.  In February 2010, ComEd received an award from 
Association of Energy Services Professionals (AESP) for its work with Calico Energy to 
streamline the process of obtaining energy use information and entering it into the 
Energy Star Portfolio Manager for analysis.  Energy Star for Commercial Buildings is the 
primary benchmark used for energy performance in the United States. 

2.3 The Pace of Building Certification Will Increase, Led by LEED 

What has the recession meant to green building project registration and certification?  In 
the United States, both areas are down from their 2009 peaks.  In other countries, 
specifically the rapidly developing markets of China and India, the demand for green 
building certification is stronger than ever. 

Pike Research projects that certifications will continue to rise at a healthy clip, though 
the rate of increase will be slower for the next couple of years as the construction 
markets recover. 
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Chart 2.1 Certified Green Building Space by Segment, World Markets:  2010-2020 

 
(Source: Pike Research) 

2.3.1 LEED Will Continue to Dominate the Global Mindset 

There are strong regional and local green building certification programs in many countries 
around the world, including BREEAM in the United Kingdom and Europe, Three Star in 
China, and CASBEE in Japan.  However, the U.S. Green Building Council’s LEED brand is 
the only global player. 

In a few markets, LEED is being adapted to local circumstances while staying true to its 
global core concepts.  So far, though, most LEED projects in other countries have been 
certified under the exact scoring and rules that are in place in the United States.  This is 
often quite a challenge, since the market for many of the materials and services at the 
center of LEED are not yet well developed elsewhere.  The primary motivation for pursuing 
LEED certification in other countries is to attract the international companies that recognize 
the brand.  Similarly, multinational companies that are developing or renovating properties 
in a number of countries desire to work under a single system. 

At the recent Greenbuild 2010 conference, the USGBC launched the LEED International 
Program.  This is a partnership under which the USGBC will provide support for the 15 
national green building organizations that have signed on.  The main tenants of the 
program, according to the USGBC, are to enable the LEED rating systems to represent 
“global consistency, a regional approach, and local outreach and support.” 

Pike Research anticipates the LEED International Program will enable many countries to 
adapt this recognized brand to local conditions.  However, it will not (in most cases) result 
in the abandonment of locally developed certifications. 
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2.3.2 Local and Regional Certification Systems Will Continue to Gain Popularity 

As is clear from Figure 2.2, there are many country-specific green building certification 
programs around the world.  Pike Research expects these to continue to develop and, in 
most cases, be used to certify an increasing number of buildings in each country.  The 
main reason for this growth in green building certification programs is the ability of the local 
programs to reflect the demands that each country puts on its buildings, as well as 
incorporate local construction practices, materials availability, etc.  In addition, many of 
these programs are trying to avoid what some see as the high overhead and costs that 
have become associated with LEED certification. 

Figure 2.2 Countries with Green Building Certification Programs 

 
(Source: Pike Research) 

2.4 Building Energy Management Systems Are in High Demand 

A building energy management system (BEMS) is a computer-based control and 
monitoring system that automates and manages the building through monitoring 
instruments, sensors, switches, relays, and more.  This system enables the control of 
HVAC, lighting, power, and other building systems. 

A traditional building management system (BMS) may simply use the HVAC system to 
adjust the temperatures in the building according to a preset time schedule.  In contrast, a 
BEMS-upgraded system could employ photo sensors, CO2 sensors, and predictive 
analytics to estimate how much heating or cooling a building needs.  A BEMS can also 
maximize energy efficiency within the context of the number of people in the building and 
the types of activities taking place. 
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2.4.1 Many Factors Are Driving Interest in BEMS, Including Demand Response 
Revenue 

The top factors leading to increased interest in energy efficiency within buildings are 
compliance with more stringent energy codes, cost savings due to reduced energy 
consumption, earning a green building certification, and taking advantage of utility 
sponsored funding and government tax breaks. 

The capabilities of a BEMS provide these benefits and more.  Consider the following: 

 Implementing a BEMS will often involve much lower capital expenditures than 
implementing other building energy efficiency measures, such as the replacement of 
entire HVAC or lighting systems.  In addition, installation of a BEMS, especially into a 
facility with an existing BMS, will often be relatively easy and involve minimal disruption to 
the workforce. 

 A BEMS allows the building manager to save energy costs while still maintaining or 
improving occupant comfort. 

 A BEMS can be implemented on top of an existing BMS. 

Moreover, Pike Research believes that one of the leading reasons for increased interest in 
BEMS is that these systems will enable full participation in a utility’s demand response 
(DR) program.  Thus, a BEMS provides the opportunity to turn part of the ongoing cost of 
electric power into a virtual revenue stream. 

2.4.2 BEMS Vendors Like Big and Old 

Implementing a BEMS is more cost-effective in a larger facility.  Although vendors can tier 
the pricing, the control software is primarily a fixed cost that can then be allocated over 
a larger project.  Pike Research sees facilities of over 500,000 square feet as 
prime candidates for BEMS implementation.  Most of these facilities already have 
operational BMS. 

It is estimated that there are over 8,000 buildings in the United States that are greater than 
500,000 SF.  Pike Research believes that only about 12% of the existing building stock 
over 500,000 SF has been addressed by BEMS vendors.   

In addition, older buildings have great untapped energy efficiency potential.  It may not be 
possible to avoid an HVAC system upgrade, but implementing a BEMS will add only 
marginally to the cost of a major retrofit while maximizing the potential savings. 

2.4.3 BEMS Will Be More Prevalent in Offices, Universities, and Healthcare 

Improving energy efficiency in commercial buildings through advanced diagnostics, 
applications that monitor and adjust energy usage based on usage patterns, and overall 
automation are all products and solutions that are seeing sustained growth across a broad 
range of building types and uses. 

The verticals of the commercial building space that have the greatest potential to benefit 
from BEMS include office and similar buildings (government, professional, etc.), education, 
and healthcare.  A significant percentage of the space in these verticals is older (i.e., 20 or 
more years old). 
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The largest vertical for BEMS is office and similar buildings, which consists of many large, 
older buildings.  Pike Research believes that this market has the highest current 
penetration of BMS.  There have already been some big BEMS deals announced in this 
vertical, such as GridPoint’s $28.7 million contract to implement BEMS in up to 2,250 
U.S. Postal Service sites. 

Within education, universities, for example, provide a perfect setting for BEMS.  The 
campus environment is a geographically close-quartered portfolio of buildings that such a 
system can seamlessly integrate.  BEMS help provide university energy managers the 
means to cut operating costs.  An additional driver for this vertical is the “green” or 
environmental goals of universities.  Pike Research anticipates that BEMS business in this 
vertical will achieve double-digit growth for at least the next few years. 

BEMS in the healthcare vertical will experience solid growth moving forward, as well.  A 
major driver for BEMS adoption in this vertical is the fact that healthcare facilities are often 
financially strapped institutions that need to lower energy costs.  Another driver is the ease 
of implementation and the undisruptive nature of these systems.  BEMS vendors will not 
have to displace patients in hospital beds, as would be the case with many other energy 
efficiency measures and retrofit technologies. 

2.5 The U.S. ESCO Market Will See Moderate Growth and ESCOs in 
Asia Pacific’s Developing Markets Will Advance Rapidly 

The National Association of Energy Service Companies (NAESCO) defines an ESCO as a 
“business that develops, installs, and arranges financing for projects designed to improve 
the energy efficiency and maintenance costs for facilities over a seven to 20 year time 
period.”  Although the ESCO industry does not work on exclusively energy efficiency 
projects, those do account for the dominant share of the business. 

Chart 2.2 ESCO Industry Revenue by Technology or Project Type:  2006 

 
(Source: Pike Research) 
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The ESCO business came into being in the United States in the 1970s and has grown 
steadily since then.  More recently, the ESCO model has been adopted in a number 
of Asia Pacific countries, including Japan, Australia, China, and some of the 
Southeast Asian countries. 

2.5.1 U.S. ESCOs Will Still Be Supported by MUSH (Plus the Feds) 

The ESCO business was virtually founded on business with the public sector – and 
still exists primarily because of this sector.  It is estimated that ESCOs in the 
United States currently do 90% of their business within the 21% of commercial space that 
is publicly owned. 

In 2006, almost 60% of ESCO business was in the Municipal, University, School, and 
Healthcare (MUSH) sector.  Pike Research projects that the MUSH market will continue to 
dominate the ESCO revenue mix well into the future.  Several billion dollars of funding from 
the 2009 American Recovery and Reinvestment Act (ARRA) will ensure this dominance. 

The federal buildings market provides roughly one-quarter of the ESCOs’ business.  This 
sector has legislation and a financing mechanism in place to enable Energy Service 
Performance Contracts (ESPCs) with no upfront capital costs.  In addition, ARRA 
designated $4 billion to retrofit federal buildings, and only a fraction of this funding has 
been spent to date. 

Another segment in the public sector with ESCO business potential in the coming years is 
public housing.  The U.S. Department of Housing and Urban Development has kicked off a 
program to build partnerships with ESCOs and provide support to local housing authorities. 

2.5.2 Don’t Look to the Private Sector for Big ESCO Growth 

Since 79% of commercial space is in the private sector, it would seem that there should be 
tremendous potential for the ESCOs to lessen their dependence on public projects.  
However, it has been difficult for the ESCO business model to catch on in the private 
sector, especially in the recent difficult economic climate.  Pike Research does not expect 
this situation to change any time soon. 

In his November 17, 2010 posting to the Pike Research blog, Jevan Fox discussed the 
barriers the ESCO business faces that are limiting expansion in the private sector.1  
Among the most significant of these are: 

 Long payback period – The standard ESCO contract term in the public sector of 10 to 
20 years is unacceptable to private industry, which looks for a quicker payback.  In 
addition, the fluid nature of the economy works against relying on long payback periods.  
The decision makers cannot firmly project long-term revenue because legislation, taxes, 
and availability of credit, not to mention customer demand, input costs, and competition, 
are all major unknowns. 

 Split incentives – Split incentives are a major barrier to private sector performance 
contracts.  Lease terms can create issues about responsibility for payment of certain 
operating expenses and the length of the performance contract period. 

  

                                                 
 
1 http://www.pikeresearch.com/blog/articles/the-naesco-conference-highlights-barriers-to-the-private-sector 
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Factors that would favor ESCO private sector growth, but for political reasons no longer 
appear likely in the near term, include: 

 A private sector funding mechanism provided by the federal government 

 Sweeping environmental reform, including a carbon tax, driving the private sector to seek 
greater degrees of energy savings 

 Cap-and-trade legislation leading companies to treat their energy usage as an asset 
rather than a lost cost 

That said, there are some opportunities for marginal ESCO business gains in the private 
sector in the coming years.  Consider the following: 

 There could be opportunities for comprehensive high-performance upgrades with the 
objective to achieve some type of green certification.  Then the cost can be partly 
justified by indirect benefits such as increased market value, higher productivity, and 
corporate branding. 

 Older building stock with seriously deferred maintenance needs may virtually force 
building owners and managers to enter into long-term performance contracts for lack of 
other options. 

2.5.3 U.S. ESCO Business Will Grow Steadily  

Pike Research anticipates that the ESCO business in 2010 will grow from 2009 levels due 
to the somewhat improved availability of credit and the startup of projects funded by ARRA.  
ARRA actually caused a slowdown in 2009 business as decision makers put the brakes on 
spending while waiting to see where the government was awarding money and whether 
they could obtain any. 

At present, the industry is riding the stimulus wave.  The peak of the ARRA-funded 
business will appear in 2012, so the year-to-year growth rate from 2011 to 2012 will be 
greater than 20%.  Many in the industry think this peak will arrive sooner, but 
Pike Research believes the ARRA funding will take longer than expected to work its way 
through the system. 

Chart 2.3 ESCO Market Forecast, Base Scenario, United States:  2008-2020 

 
(Source: Pike Research) 
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2.5.4 Asia Pacific ESCO Revenue Growth Will Be Driven by the Developing 
Markets 

The ESCO model is increasingly being adopted in Asia Pacific.  Pike Research expects 
this trend to continue at a healthy pace due to the appeal to businesses of the low-risk 
approach to energy efficiency, plus strong government support. 

As a result of rapid GDP growth in Asia, especially India, China, and Southeast Asia, 
demand for energy is growing quickly.  The ESCO industry faces common challenges in 
these developing regions, including a lack of the most current technology, a dearth of 
human resources, and little awareness of the ESCO business model among governments 
and general customers.  However, these issues are being addressed rapidly and are only 
moderating the high rate of ESCO growth. 

In contrast, the developed markets of Japan, Korea, and Australia have been affected by 
the recession, which led to a sharp decline in credit availability.  As such, the ESCO market 
has been severely handicapped in those countries. 

Chart 2.4 ESCO Revenue, Asia Pacific:  2009-2015 

 
(Source: Pike Research) 

2.5.4.1 Almost Unlimited Potential for the ESCO Industry in China 

Currently, 95% of buildings in China are classified by the government as "high-consuming.”  
Chinese buildings are consuming 2 to 3 times more energy per square foot than 
North American and European buildings. 

According to the China Energy Conservation Association Energy Service Industry 
Committee (EMCA), there are now over 400 ESCOs in China.  (Note that the term “EMCO” 
for Energy Management Company is also widely used in China.) 

The primary market barrier in energy efficiency markets and retrofit projects is the need for 
financing.  There is a serious lack of awareness in the Chinese banking system of third-
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party financing for such projects.  Pike Research notes, though, that the Chinese 
government and financial institutions are working to overcome these barriers.  Thus, we 
see annual growth in the Chinese ESCO market of 30% per year for 2011 and beyond. 

2.5.4.2 ESCO Industry in India Will Grow Rapidly from Its Small Base 

In India, the Bureau of Energy Efficiency (BEE) is the primary agency that handles national 
energy efficiency policies and issues, including those related to building spaces.  The BEE 
has undertaken projects to create a framework at the national level and facilitate the 
implementation of performance contracting programs.  It launched demand-side 
management projects in 175 municipalities during 2008 and conducted energy audits of 
400 public sector buildings. 

With strong support from both inside the country and from outside NGOs, and with an 
economy growing at a brisk pace, Pike Research projects that strong growth in the Indian 
ESCO market will continue for the foreseeable future. 

2.5.4.3 ESCO Industry in Korea Will Hold Its Own 

In Korea, 128 ESCOs had been officially registered and approved by the end of 2009.  
Korea has clear legislation and financial mechanisms in place to enable ESPCs with no 
upfront capital costs. 

Yet, due to the impacts of the global recession, Pike Research projects that the ESCO 
market in Korea will experience zero to very moderate growth for the next few years. 

2.5.4.4 ESCO Industry in Japan Will Be Down from Peak Levels 

Established in 1999, the Japan Association of Energy Service Companies (JAESCO) is the 
main body that develops ESCO business and training programs for Japanese 
professionals.  In the early years, the Japanese ESCO and energy-saving retrofit market 
was focused on hotels, hospitals, and office buildings.  Now the market has expanded to 
municipal and local government buildings. 

The Japanese government supports small and mid-size enterprises (SMEs) through 
favorable financing conditions.  SMEs are able to access special funds for the initial cost of 
the retrofit, energy efficiency engineering, and the purchase of measuring equipment. 

As a developed country without much of a growth rate to start with, Japan has been hit 
hard by the economic downturn.  Annual ESCO revenue is off its 2008 peak and 
Pike Research anticipates that 2011 will be another down year.  It will take a few more 
years for the industry to regain pre-recession levels of activity. 

2.6 Lighting: Not Yet “The Year of the LED” 

According to the Chinese Zodiac, 2011 is the “Year of the Rabbit.”  Will 2011 also be the 
“Year of the LED?”  Interestingly, some of the characteristics attributed to the Rabbit help 
explain why Pike Research believes that the answer to this question is “no.” 

Specifically, Rabbits are thought to be wise and cautious.  They are rarely known to make 
a move or jump into any new situation without first carefully considering all their options.  
Overall, they are conservative and are not interested in taking risks. 
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Although LED products are getting better, there is still a lot of uncertainty associated with 
them.  In many cases, decision makers will still see using LED lighting in new construction 
or a retrofit as a risky choice that must be weighed against the potential benefit. 

2.6.1 LED Lighting: Getting So Much Better All the Time 

There are more and more vendors of LED products for general lighting – from T8 
replacement tubes to troffers, from screw-in downlights to custom wall-washers, and from 
cobra-head streetlights to lighting for indoor parking structures.  Every month, more of 
these products are proving that they are quality products by doing well on tests such as 
LM-79 for luminaire performance, including efficacy (lumens/watt), and LM-80 for lumen 
depreciation.  Each round of the U.S. Department of Energy’s CALiPER program is 
identifying products that look like they will work well in actual commercial use.  Moreover, 
innumerable pilot projects are producing results that bear out vendor claims of 
performance and energy savings. 

2.6.2 Cost Is a Barrier, but No Longer Insurmountable 

The upfront costs of LED products for general lighting are still significantly higher than 
those for the products they would replace, be they incandescent, fluorescent, or HID.  
However, vendors are claiming payback periods of 3 years or less for many applications 
based on reduced expenses for energy, reduced maintenance costs due to longer 
expected product life, and the rebates or other financial incentives for which these products 
are increasingly able to qualify. 

Initial cost is, of course, still a significant barrier.  Even with relatively short paybacks, 
capital is still tight.  Businesses have other opportunities in which to invest their limited 
capital.  Local governments, virtually none of which have assets available for such large 
projects, are also reluctant to increase their debt load for non-essential projects.  Without 
federal or state sponsored grants or loan programs, the cash is just not going to be there. 

Some LED products are gaining traction in new construction or major renovation situations 
where the initial cost is only a component of a much larger capital project.  Similarly, there 
is no incremental labor cost associated with the installation, unlike the labor cost that would 
be part of a pure lighting retrofit project. 

A major reason why many lighting retrofits do not use LEDs, though, is likely the relatively 
low energy savings that would be achieved.  These energy savings are not yet compelling 
enough when compared to the performance of the mature and well-understood high-
efficiency lighting technologies such as fluorescent and HID.  They are certainly not 
compelling enough to take on considerable perceived risk at a high initial cost. 

2.6.3 Caution Is Still Warranted 

Pike Research’s report, Energy Efficient Lighting for Commercial Markets, includes a 
discussion of the uncertainties still associated with an LED installation.  The following 
questions help determine which applications may or may not be good early candidates for 
upgrading to LED lighting:   

 Will an LED upgrade actually provide the promised energy savings as compared to the 
existing light source? 

 Will the life of the LED products be as long as claimed? 

 Will the consistency of the light output over time, in both strength and color, remain 
constant? 



Building Efficiency:  
Ten Trends to Watch in 2011 and Beyond 

 

© 2010 Pike Research LLC.  
All Rights Reserved. This publication may be used only as expressly permitted by license from Pike Research LLC and may not otherwise be accessed or used, without the 
express written permission of Pike Research LLC. 
 

16 
 
 

Note that each of the factors considered by the above questions involves risks.  For now, 
these risks often still dominate the potential benefits. 

2.6.4 Despite All of the Announcements, Still Not “The Year” 

Yes, there are more announcements about LED installations all the time.  In the grand 
scheme of the multibillion-dollar lighting industry, though, they still will not add up to much 
in the next year or so.  Moreover, note that a good percentage of the LED business, 
especially in outdoor lighting, possibly the most active application, is happening with 
financial assistance that will not be available to the larger market.  For example: 

 Canton, Ohio announced in July 2010 that it will be retrofitting 326 street lights with 
LEDs.  This is being paid for by about $200,000 in ARRA funds. 

 In 2010, Cerritos, California replaced 402 HID street lights with LEDs in a project valued 
at $436,000.  Cerritos was one of eight cities in the United States that received LED 
retrofits as part of a U.S. EPA settlement with a Taiwanese company that was accused of 
violating the Clean Air Act. 

Outdoor lighting can serve as a good example application for why 2011 will not be “The 
Year.”  This type of lighting will be one of the leading applications for SSL since the 
requirements for light quality and color consistency are not as stringent.  Thus, product 
integrators can use less expensive LEDs, leading to lower end-product prices.  As the 
overall prices of LEDs come down due to progress predicted by Haitz’s Law (the LED 
equivalent of Moore’s Law), prospective customers will see the prices of street lighting 
products decline.  The expectation has been set that these prices will be approaching more 
attractive levels.  Therefore, Pike Research anticipates that orders for real volumes of LED 
street lights will start coming in, but not for another couple of years.  Consider the following: 

 Pittsburgh is considering replacing its 40,000 street lights and commissioned an 
extensive study to evaluate how LED products are performing. 

 A working group of cities around San Diego is studying upgrade options for the 145,000 
street lights in the region.  It is expected that many will install LED products in the coming 
years.  (San Diego itself, though, has already ordered 13,000 induction lights.)  

When will the industry move from orders of hundreds of street lights at a time to the point 
where Los Angeles’ 5-year project to install 140,000 LED street lights is more the norm 
than the exception?  (As of early December 2010, about 34,000 of these lights had been 
installed.)  And, by extension to other applications, when will vendors of in-building troffers, 
downlights, retail display lighting, etc. start booking orders for multiple thousands of units 
as a regular course of business? 

This will probably not occur during the Year of the Dragon (2012), either.  The Year of the 
Snake (2013), however, shows promise.  Maybe the Snake, though quiet and unassuming, 
will no longer see much risk in LED implementations and will be ready to do some real 
business.  But vendors beware: the Snake hates to fail. 

2.7 The Connection between Efficient Buildings and the Smart Grid Will 
Continue to Grow 

Public attention to the subject of the smart grid has focused on smart meters and home 
energy use.  However, connections to the management of energy use in commercial 
buildings and industrial processes provide a better near-term opportunity for defining the 
end-user benefits of the smart grid.  There are also very real prospects for significant near-
term energy savings in these markets. 
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For a few decades now, there have been increasing levels of investment to make 
commercial and industrial facilities smarter in the way they control the systems within the 
buildings.  The energy efficiency industry is large and mature, and existing participants in 
the industry, both large and small, understand their core business and know that there is 
still significant growth ahead. 

The smart grid industry is immature and very dynamic.  Tremendous attention and 
investment is going into developing smart grid technologies and figuring out business 
models.  In addition, some of the world’s largest industrial and technology companies are 
making sure that they are in the mix. 

It is often stated that the smart grid needs smart buildings.  Points of intersection between 
these two industries and the strength of those connections will continue to grow, with 
demand response applications leading the way. 

2.7.1 Potential of the Smart Grid/Smart Building Connection 

Historically, the building management system (BMS) would internally manage and 
automate a commercial building, logically detached from the power grid.  Moving forward, 
building energy management system (BEMS) vendors are creating technology to not only 
enhance internal automation and energy management capabilities, but also produce 
applications that will ultimately connect the commercial building to the developing smart 
grid. 

In this model, the building will be able to “converse” with the utilities and grid operators so 
as to reduce peak load in times of need.  Furthermore, with the addition of local energy 
storage and onsite renewable generation, this technology will be able to fully take 
advantage of dynamic pricing structures.  The building, in theory, could try to use energy 
from the grid only when it is cheapest, and could even sell energy back to the grid as 
needed to earn some revenue for the owner and improve grid stability. 

2.7.2 Demand Response Is Bringing Vendors into Each Other’s Spaces 

Demand response is the first big connection for the smart grid into the building efficiency 
realm.  In fact, Federal Energy Regulatory Commission (FERC) Chairman Jon Wellinghoff 
considers demand response to be the “killer application for the smart grid.” 

Pike Research believes that DR will become an application within a company’s broader 
energy management platform.  DR vendors are already communicating with BMS and 
BEMS.  More sophisticated BEMS will allow for more extensive and less obtrusive demand 
response. 

As DR becomes increasingly automated, the DR and BEMS markets will converge 
and consolidate, as we can see through the broadening of a leading DR firm’s business 
model.  EnerNOC has moved from being a pure-play curtailment service provider (CSP) 
to being an energy management firm.  In fact, EnerNOC just announced on 
December 6, 2010 that it is purchasing Global Energy Partners to expand its ability to 
deliver energy efficiency programs. 

But this is not a one-way street.  Some of the biggest names in energy efficiency are 
making major investments in smart grid technologies.  Siemens, for example, is leveraging 
its Energy and Building Automation businesses to demonstrate the possibilities of such a 
high level of integration.  Schneider Electric, “the global specialist in energy management,” 
has positioned itself in this space, as well. 
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Another player to watch is Cisco.  The company’s EnergyWise system, originally designed 
to monitor the power consumption of an organization’s IT assets, is now able to reach into 
the entire building infrastructure.  Cisco considers EnergyWise to be the foundation for its 
Building Energy Management Solution.  The company is also planning to provide 
controllers for residential energy management. 

At the same time, CEO John Chambers has described Cisco’s budget for smart grid as 
“unlimited.”  In May 2010, Cisco introduced its Connected Grid product line, which “delivers 
an end-to-end, IP-based, highly secure communications infrastructure for the smart grid, 
from generation to consumption.”  The company has also been purchasing assets, such as 
Arch Rock for its wireless smart grid technology, and partnering with other companies, 
such as Itron, to continue building its smart grid offering. 

2.7.3 Interoperability through Standardized Protocols and Interfaces 

Pike Research does not believe that any of the big players coming from the smart grid or 
building efficiency side – or those that currently work on both sides – will be able to 
dominate the intersection of these fields.  As we have seen in many businesses before, the 
actual value of “synergy” across applications rarely lives up to its promise.  These 
industries are so large and touch so many different types of operations and applications 
that there will be many companies offering competing solutions for larger or smaller 
portions of the puzzle. 

The majority of the connections between the smart grid and managing the energy within 
buildings are going to be based on standardized interfaces.  As with any industry, 
some proprietary solutions may succeed.  However, the utility and buildings industries 
will generally demand interoperability and the field will remain wide open for companies of 
all types. 

2.8 Increasing Number of Financing Options around the World 

2.8.1 Financial Barriers to Building Efficiency 

Of the many reasons why it is difficult to get energy efficiency improvement projects 
implemented, financial barriers are among the most frequently mentioned. 

Figure 2.3 Top Barrier to Capturing Energy Savings for Your Organization (Survey Results) 

 
(Source: Energy Efficiency Indicator North America Survey 2010) 
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The financial barriers in Figure 2.3 above include: 

 Lack of capital 

 Requirements for high ROIs and quick payback periods; this is sometimes due to 
property owners with short time horizons as a result of plans to sell in a few years 

 The split incentive problem that results from leases where energy costs are paid by the 
tenants while capital improvements are the responsibility of the owner 

 Difficulty obtaining credit 

Pike Research’s report, Energy Efficiency Retrofits in Commercial and Public Buildings, 
shows that in more than 90% of the potential market (everything except federal buildings), 
the retrofit business would be expanding more rapidly if capital were available for more 
projects.  This is true despite the fact that most projects are low risk and many projects 
would have an annual ROI in the range of 10% to 100%. 

Governments seeking to encourage investments in building efficiency, companies trying to 
sell products and services that would provide increased levels of efficiency, and 
organizations looking to gain the benefits of these improvements have been developing 
ways to overcome these barriers.  Pike Research expects that the use of all of these 
approaches will grow in the coming years.  It is especially interesting to see which types of 
mechanisms are being implemented in developing countries.  A few of these mechanisms 
are discussed below. 

2.8.2 Government Grants 

Governments have been providing financial incentives for building efficiency for some time.  
In the United States, the ARRA allocated significant funds for programs such as the 
U.S. DOE’s State Energy Program (SEP), which will distribute $3.1 billion of ARRA funds 
to the states. 

As of November 29, 2010, only about $801 million out of the $3.069 billion had been spent.  
The target spending by June 2011 is 50% of the total, so the rest should extend out for 
another 1 to 2 years past that. 

This is not the last of the funds that will come from the government, though.  For example, 
in September 2010, the DOE announced the awarding of $28.5 million in 
competitive grants to 12 states.  Of this amount, $25.5 million is for building retrofits and 
$3 million is for “stimulating energy efficiency action,” sometimes known as “market 
transformation programs.” 

2.8.3 Government-Backed Loans 

The Japanese government supports SMEs through favorable financing conditions that 
enable the SMEs to access special funds for the initial cost of the retrofit, energy efficiency 
engineering, and the purchase of measuring equipment.  In addition, the Development of 
Bank of Japan and Japan Finance Corp., a public corporation wholly owned by the 
government, help Japanese clients find lenders for building efficiency retrofits and ESCOs. 

In Korea, private banks are providing special interest rates to help ESCO projects.  The 
loan program covers as much as 80% of the total cost required in ESCO projects for the 
conglomerates and large companies, and up to 100% for SMEs. 
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2.8.4 Tax Incentives 

The U.S. federal Energy Policy Act of 2005 (EPACT) established a tax deduction for 
energy efficiency improvements to commercial buildings.  A tax deduction of $1.80 per 
square foot is available for projects that make improvements that reduce the building’s total 
energy and power cost by at least 50% as compared to minimum requirements set by 
ASHRAE Standard 90.1-2001.   

Moreover, as described in Pike Research’s Energy Efficiency Buildings: Asia Pacific 
report, a number of countries in that region are offering tax incentives for building efficiency 
projects.  Consider the following: 

 In Japan, the cost of energy efficiency equipment and energy management systems can 
be used toward a partial tax deduction or depreciated under a special accelerated 
schedule. 

 In Thailand, companies can take tax deductions based on either 125% of the actual cost 
of the program or actual savings achieved. 

2.8.5 Performance Contracting Is Growing Slowly 

In the United States, approximately half of the present retrofit market exists because of one 
financial innovation – the performance contract.  The primary implementers for 
performance contracting are energy service companies (ESCOs).  The ESCO market is 
discussed in more detail in Section 2.5 of this paper. 

In performance contracting, building owners are provided a turnkey service contract, which 
provides customers with a comprehensive set of energy efficiency, renewable energy, and 
distributed generation measures.  The ESCO guarantees that the project will produce 
enough energy cost savings to pay the financing cost over the term of the project.  The 
ESCO commonly arranges for long-term project financing from a third party. 

Most performance contracts involve extensive negotiation and overhead that only makes 
sense for large facilities.  However, Pike Research believes that there is still plenty of room 
for growth in this market, though it will be gradual. 

2.8.6 Utility (and Other) Rebates Will Expand 

In the United States, the primary types of rebate programs for energy efficiency are 
referred to as Rate Payer Sponsored Programs.  This is because money is collected from 
the rate payers through a line item on their bills.  The rebate programs are managed either 
by the utilities or by a state agency set up for that purpose, depending on the enacting 
legislation in each state.  Not all states have this type of program, but many do.  The funds 
available through these programs total over $1 billion dollars per year, and Pike Research 
expects this amount to continue to grow. 

Many utilities also have rebate programs paid for out of their own funds that encourage 
companies to invest in specific types of energy efficiency projects.  The goal is to have a 
beneficial impact on certain of the utilities’ key operational issues, such as peak demand, 
during certain parts of the year. 

2.8.7 Revolving Loan Funds Will Reach into Many Parts of the Market 

Revolving loan funds enable financing availability over the long term since money that is 
paid back into the fund can then be lent out again for a different project.  In the 
United States, the ARRA legislation encourages the creation of such revolving loan funds. 
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Thailand is actively developing the Energy Conservation Promotion Fund, a privately 
financed revolving loan fund that is driven by the Thai government.  In terms of energy 
service performance contract projects, 11 major commercial banks are participating in the 
Revolving Fund Program in order to offer low interest loans.  From 2002 to 2008, the 
Revolving Fund Program supported over 250 projects. 

The Australian Carbon Trust manages the Energy Efficiency Trust.  This initiative supports 
investments in energy efficiency measures in commercial buildings and other business 
operations.  The Trust covers the upfront capital costs and the business repays the capital 
costs at a commercial rate. 

Harvard University has implemented a successful, well-known revolving loan fund to 
support green retrofits of campus facilities.  The fund has already doubled in size twice to 
its current value of $12 million.  This represents roughly $0.50 per square foot of facility 
space, appropriate for retro-commissioning, but not for more extensive retrofits.  Although 
successful as a model for private institutions, regulations governing public institutions may 
need to be modified in order to allow them to emulate this example. 

2.8.8 On-Bill Financing Will Continue to Be a Good Option for Small Business 

On-bill financing is being used to expand opportunities for the private sector, especially 
small businesses, to take on energy efficiency projects.  This type of financing can reduce 
the upfront costs for energy-efficiency investments to zero by financing all costs 
not covered through other rebate programs.  The business simply makes its payments as 
part of the monthly utility bill.  Most importantly, the approach stretches out the 
financing costs over a long enough period of time and uses low enough interest rates that 
the project can actually lead to positive cash flow.  Businesses can see lower utility bills 
right from the start. 

On-bill financed efficiency programs are operational in some U.S. states, including 
Arkansas, California, Connecticut, Hawaii, Kansas, Massachusetts, New Jersey, and 
Rhode Island.  In addition, such programs were under development in other states. 

2.8.9 Use of Energy-Efficient Mortgages May Expand, but Not a Lot 

Energy-efficient mortgages (EEMs) were designed to help home buyers and homeowners 
add or retrofit energy-efficient features to their homes and finance them as part of 
a mortgage.  Compared to typical consumer credit, an EEM would enable a homeowner 
to finance energy efficiency improvements over a longer period of time at a lower 
interest rate. 

Normally, a home energy auditor identifies items that can improve energy efficiency.  In 
order to qualify for an EEM, these improvements must generate energy savings that are 
equal to or greater than the cost of the improvements over the useful life of the 
improvement.  There are some challenges related to past EEM programs.  Through ARRA, 
the federal government aims to improve the use of EEMs by: 

 Developing new procedures for appraisals to better reflect energy efficiency measures 

 Working with the home performance industry, home raters, and state and local 
governments to improve the energy rating process 

 Lowering transaction costs to rate home energy performance 

 Improving education about energy efficiency among appraisers, consumers, and lenders 
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In general, though, Pike Research does not believe the mortgage industry is too 
enthusiastic about EEMs.  An EEM introduces yet another factor that would need to be 
considered in the deal, and not one that lenders are used to handling.  Until the mortgage 
market becomes significantly more competitive, it is likely that only some specialized 
lenders will use an EEM program. 

2.9 PACE Is a Financing Option Struggling to Overcome a Roadblock of Its Own 

The proceeds of a Property Assessed Clean Energy (PACE) bond are provided to 
commercial and residential property owners to finance energy retrofits (efficiency 
measures and small renewable energy systems).  The owners then repay the financing 
over 20 years through an annual assessment on their property tax bill.  The key phrase to 
remember is that PACE financing creates a “tax lien.” 

Twenty-three states have passed legislation enabling PACE financing.  Two others 
allow PACE through pre-existing authority.  There is legislation proposed in eight 
additional states. 

Plans for PACE programs have been building for a few years.  California has been a 
leader, with a few programs in operation and some very large ones about ready to kick off.  
In the summer of 2010, San Diego and Los Angeles County were scheduled to launch 
local PACE programs, and CaliforniaFIRST was to launch a statewide program in more 
than 140 locations. 

Moreover, the Department of Energy included $150 million in ARRA funds for local 
governments to support PACE projects.  Subsequently, though, a couple of key issues that 
had been simmering for a while boiled over, as discussed below. 

2.9.1 Difficulties with the FHFA Will Be Resolved… Eventually 

The Federal Housing Finance Agency (FHFA) regulates the private mortgage giants 
Fannie Mae and Freddie Mac.  During the summer of 2010, the FHFA raised “significant 
safety and soundness concerns” regarding PACE financing.  At the core of these concerns 
is the fact that PACE tax liens claim a higher priority on homeowner assets than the 
mortgage notes.  According to the FHFA, “Mortgage holders should not be forced to 
absorb new credit risks after they have already purchased or guaranteed a mortgage.” 

Fannie Mae and Freddie Mac declared that homeowner participants in the PACE program 
were in default on their mortgages.  In addition, they issued a statement that homeowners 
in PACE programs would be required to pay off their energy improvement debts before 
they are able to refinance their mortgages.  Effectively, they are forcing the improvements 
to be paid in full, negating the PACE program benefit for anyone wishing to refinance. 

As such, for the past few months, PACE programs for financing residential energy 
efficiency improvements have been at a standstill.  One option for resolving the situation is 
corrective legislation from Congress, but this will not come to pass any time soon.  A bill in 
the House of Representatives was assigned to committee in July 2010, but there has not 
been any activity since. 

A quick look at the politics of the situation is also discouraging for those hoping for a 
legislative solution.  PACE touches on at least two issues that could be too hot for many of 
the current members of Congress to associate with in the near term.  First, a conservative-
leaning Republican majority in the House of Representatives is not going to place much of 
a priority on energy efficiency.  (In fact, some of the House leadership may look to roll back 
the phase-out of incandescent light bulbs that was part of the Energy Independence and 
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Security Act of 2007.)  Second, given the feeling that the freewheeling culture around 
mortgages led to the recent financial market meltdown and then the recession, few 
legislators will be interested in opening up the mortgage market to additional risk – 
regardless of whether the abovementioned concerns are justified.  At the same time, many 
companies in the utility and coal industries have not been supporters of PACE programs 
and can be expected to continue lobbying against any legislation. 

Despite the FHFA walking away from a negotiated solution in August 2010, a more likely 
scenario for resolution will be an arrangement agreed to by the FHFA.  This would 
probably happen under pressure from some key legislators who would like to see the issue 
handled, but do not want to fight for it on the floor.  Under such an arrangement, the FHFA 
and its agencies, Fannie Mae and Freddie Mac, would agree that PACE financing as a 
whole does not pose such a dire threat.  In exchange, PACE supporters would work to 
incorporate some carefully constructed language into either state-wide enabling legislation 
or the loan agreements for specific projects to provide the mortgage holders an additional 
degree of security.  However, it could take time to work these modifications through the 
system for all of the enabling legislation in the many states and municipalities. 

Thus, while Pike Research believes that this situation will eventually be resolved, the re-
launch and rollout of PACE financing for residential energy efficiency improvements will be 
slow in coming. 

2.9.2 PACE for Commercial Is Still a Go 

PACE financing has generated a great deal of excitement in many parts of the energy 
efficiency industry over the last couple of years due to its ability to overcome several well-
known barriers to the adoption of energy efficiency improvements.  Among these are the 
following: 

 Since the loan is attached to the property, not the borrower, it transfers with ownership, 
enabling owners to take on longer payback projects with deeper energy savings. 

 Tying payment to the property solves credit and collateral issues that have been a 
challenge in commercial real estate. 

 PACE also helps with the owner/tenant split incentive problem.  In a net lease 
arrangement, owners are allowed to pass property taxes (and therefore, through 
PACE, the retrofit costs) to the tenants, who are the ones that benefit from the reduced 
energy costs. 

Although most early PACE programs concentrated on residential retrofits, there have 
already been a few pilots in commercial buildings.  Commercial programs have been used 
in San Francisco and Sonoma County, California.  Sonoma County has completed 
$3 million in commercial PACE projects and has approved projects for an additional 
$11 million.  Boulder, Colorado accepted applications in the spring of 2010 for its 
commercial PACE pilot of $12 million. 

Unlike the situation in the residential market, commercial PACE programs are still able to 
move ahead.  Commercial mortgage lenders have generally been supportive of PACE.  
The energy efficiency and renewable energy improvements increase the value of the 
property.  In addition, the mortgage lenders see the opportunity to provide the 
PACE financing, too. 
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Initial applications will probably include buildings of less than 200,000 square feet, such as 
office buildings less than six stories, select service hotels, small malls with central HVAC, 
and grocery stores.  Until now, private buildings such as these have had minimal access to 
financing for energy retrofits. 

Pike Research anticipates that the PACE-financed energy retrofit market in commercial 
buildings will expand slowly.  Even as enabling legislation is passed in additional locations, 
progress could be constrained more by a shortage of interested clients than by a lack of 
funding.  Most of the potential clients for PACE-financed energy retrofits are unaware that 
they need any work and such issues are generally not on management’s radar.  This 
situation requires innovative approaches to marketing and sales, such as amortizing 
projects for net positive cash flow and empowering contractors to offer one-stop shopping 
with financing included. 

As PACE programs are established in more locations, though, those building owners who 
are interested in PACE financing (and that have primary mortgage holders who will accept 
it) will probably have sufficient access to it. 

Chart 2.5 show Pike Research’s baseline forecast for commercial PACE financing. 

Chart 2.5 PACE Financing for Commercial Buildings, Baseline Scenario:  2010-2015 

 
(Source: Pike Research) 

2.10 Systemic Conditions, Policy Choices, and Practical Considerations Will 
Continue to Present Barriers to Achieving Energy Efficiency, but 
Investments in Training, Information Access, and Technology Will 
Gradually Overcome Many of Them 

There are many barriers to implementing the approaches that would achieve the significant 
savings available through energy efficiency.  A number of them have been mentioned over 
the course of discussing the previous nine building efficiency trends. 

Due to the need to overcome the upfront costs of improvements, the barriers that get by far 
the most attention are the financial ones: availability of capital and ROI requirements.  
There are all sorts of programs that are trying to address these issues, from grants to loans 
to tax credits and so on. 

However, to apply a basic concept of logic, funding is necessary but not sufficient.  Even 
the availability of funding to help pay for a project that is projected to produce an attractive 
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ROI will not necessarily lead to a project kickoff.  There are many other barriers that may 
need to be overcome. 

Fortunately, there are organizations working to help overcome these barriers, too.  
Examples include: 

 Industry associations are publishing guides and conducting training programs. 

 Nonprofits, especially, are investing in market transformation programs that seek to help 
change long-standing business and consumer behaviors. 

 Companies are investing in technology focused not just on improving performance, 
such as lumens per watt, but also on easing design and implementation.  New 
approaches can require less highly specialized installers and involve less disruption to 
the end user’s operations. 

Table 2.1 cites a number of examples of significant non-financial barriers and some of the 
approaches that are being taken to help the industry work through them. 

Table 2.1 Addressing Non-Financial Barriers to Energy Efficiency 

Barrier Approach 
Decision makers lack information regarding 
available alternatives – Energy efficiency is not 
the primary responsibility of most business 
managers, or even facility managers.  They need to 
rely on information provided by others in their 
organizations who don’t necessarily have complete 
information or by suppliers who only have certain 
solutions to sell. 

Industry associations are investing in campaigns to 
make sure there is understandable and credible 
information readily available to potential customers.  
The U.S. DOE is providing significant funding 
toward testing and piloting SSL products and then 
making that information available.  Also, a number 
of nonprofits have extensive information resources 
and communication campaigns to help potential 
end customers through their decision processes. 

Shortage of qualified implementers – Some 
systems, such as lighting controls, must be 
carefully designed and then properly installed and 
commissioned in order to achieve the potential 
savings.  In many cases, there are simply not 
enough people with the right skills available to 
implement available solutions.  This problem is 
exacerbated by the frequent lack of standardized 
installation and startup processes. 

This difficulty is being attacked on multiple fronts.  
Professional organizations, governmental bodies, 
and nonprofits are investing in training to build the 
number of qualified installers.  Industry 
associations are promoting the development of 
standardized design processes.  Companies are 
investing in technology to simplify installation and 
commissioning, such as system components that 
communicate with each other and automatically 
configure themselves. 

Split incentive problem – Leases are often written 
so that tenants pay for utilities.  Therefore, property 
owners don’t have an incentive to invest in energy 
efficiency improvements. 

This is partially being addressed by Mandatory 
Disclosure Rules.  There are also some real estate 
specialists working to develop and encourage the 
adoption of more progressive and flexible lease 
language, though with limited success to date. 

Disruption of normal activity during retrofits –
Organizations cannot afford major disruptions of 
ongoing business activities that might be required 
by major system retrofits. 

Potential solutions to this barrier are primarily 
technological.  An example would be increasing the 
availability of wireless communications between 
sensors and controls in lighting control systems.  
Such wireless installations can be implemented 
with far less disruption. 
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Barrier Approach 
Codes and regulations are geared toward old 
paradigms – Building codes have been developed 
over a long time to take into account well-
understood best practices.  It is often a difficult and 
lengthy process to bring about changes in codes to 
allow for alternate approaches.  This could be due 
to either perceived or actual problems that need to 
be studied.  (The prohibition of waterless urinals in 
many jurisdictions is an example of this challenge.)  
Also, even when energy codes are updated, 
enforcement may be lax due to limited code official 
knowledge or nonexistent because this is the 
chosen policy. 

Nonprofits such as the Building Codes Assistance 
Project work with state and local legislators and 
regulators to advise them on the adoption of model 
energy codes.  They also provide assistance with 
training for code rollout and compliance. 

(Source: Pike Research) 

Unfortunately, there are a number of other barriers that are more difficult to address on a 
market-wide basis.  These may always require individual vendors or customers to work 
through the specific issues related to a potential project.  Examples include: 

 Perceived risk – Even if a solution has existed for a long time, if it has not been 
implemented in the exact same conditions, there is often perceived risk that it will not 
work.  Decision makers may also find themselves weighing risk, sometimes to their 
personal status, against potential benefits that may accrue to others. 

 Inefficient distribution channels – Existing distribution channels were often designed to 
support products that were introduced long ago and they may make it difficult for other 
solutions to find their way to end users on a large scale. 

 Facility developers and owners with short investment horizons – Developers may 
not see the benefit of implementing more efficient, though more expensive, approaches 
that will increase the price of the property when they are ready to sell it.  In addition, 
many owners of commercial property have not planned to keep the property long enough 
to benefit from the long-term payback of an investment in energy efficiency.  (One reason 
for requiring short payback periods.) 
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Section 3 
ADDITIONAL READING 

Energy Efficient Retrofits for Commercial and Public Buildings 
Energy Savings Potential, Retrofit Business Cases, Financing Structures, Policy and Regulatory Factors, 
Demand Drivers by Segment, and Market Forecasts 
http://www.pikeresearch.com/research/energy-efficiency-retrofits-for-commercial-and-public-buildings 
 
Energy Management Systems for Commercial Buildings 
Energy Efficiency, Commercial Demand Response, and Advanced Building Management Systems 
http://www.pikeresearch.com/research/energy-management-systems-for-commercial-buildings 
(update scheduled for 1Q 2011) 
 
Energy Efficiency Buildings: Asia Pacific 
ESCO Market Dynamics, Performance Contracting, Energy Efficiency Retrofits, Green Building 
Certifications, Financing Structures, Market Analysis and Forecasts 
http://www.pikeresearch.com/research/energy-efficient-buildings-asia-pacific 
 
The U.S. Energy Service Company Market 
Energy Performance Contracts, Energy Savings Guarantees, and Energy Efficiency Measures for 
Commercial Buildings 
http://www.pikeresearch.com/research/the-u-s-energy-service-company-market 
 
Green Building Certification Programs 
Global Certification Programs for New and Existing Buildings in the Commercial and Residential Sectors: 
Market Analysis and Forecasts 
http://www.pikeresearch.com/research/green-building-certification-programs 
 
Energy Efficiency Lighting for Commercial Markets 
LED Solid State Lighting and Other High Efficiency Lighting Technologies for Commercial, Industrial, and 
Outdoor Stationary Applications 
http://www.pikeresearch.com/research/energy-efficient-lighting-for-commercial-markets 
 
PACE Financing for Commercial Buildings 
Property Assessed Clean Energy Financing for Energy Efficiency Retrofits and Renewable Energy: 
Market Opportunity, GHG Reduction, and Job Creation 
http://www.pikeresearch.com/research/pace-financing-for-commercial-buildings 
 
Energy Efficient Homes 
Residential Energy Efficiency Retrofits, Green Building Techniques and Certification, Home Energy 
Audits, Utility and Government Energy Efficiency Programs, and Efficient Appliances and Systems 
http://www.pikeresearch.com/research/energy-efficient-homes 
 
Smart Grid Technologies 
Networking and Communications, Energy Management, Grid Automation, and  
Advanced Metering Infrastructure 
http://www.pikeresearch.com/research/smart-grid-technologies 
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Section 4 
ACRONYM AND ABBREVIATION LIST 

American Recovery and Reinvestment Act ARRA 

American Society of Heating, Refrigeration and Air Conditioning Engineers ASHRAE 

Association of Energy Services Professionals AESP 

BRE Environmental Assessment Method BREEAM 

Building Codes Assistance Project BCAP 

Building Energy Efficiency Certificate BEEC 

Building Energy Management System BEMS 

Building Management System BMS 

Building Research Establishment BRE 

Bureau of Energy Efficiency BEE 

Carbon Dioxide CO2 

Chief Executive Officer CEO 

China Energy Conservation Association Energy Service Industry Committee EMCA 

Commercially Available LED Product Evaluation and Reporting Program CALiPER 

Compound Annual Growth Rate CAGR 

Comprehensive Assessment System for Built Environment CASBEE 

Curtailment Service Provider CSP 

Demand Response DR 

Energy Efficient Mortgage EEM 

Energy Management Company EMCO 

Energy Performance of Buildings Directive EPBD 

Energy Policy Act of 2005 EPACT 

Energy Service Company ESCO 

Energy Service Performance Contracts ESPC 

European Union EU 
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Federal Energy Regulatory Commission FERC 

Federal Housing Finance Agency FHFA 

Gross Domestic Product GDP 

Heating, Ventilation, and Air Conditioning HVAC 

High-Intensity Discharge HID 

International Codes Council ICC 

International Energy Conservation Code IECC 

Japan Association of Energy Service Companies JAESCO 

Leadership in Energy & Environmental Design LEED 

Light-Emitting Diode LED 

Midwest Energy Efficiency Alliance MEEA 

Municipal, University, School, and Healthcare MUSH 

National Association of Energy Service Companies NAESCO 

National Australian Built Environment Rating System NABERS 

Non-Governmental Organization NGO 

Property Assessed Clean Energy PACE 

Return on Investment ROI 

Small and Mid-Size Enterprise SME 

Solid-State Lighting SSL 

Square Feet SF 

State Energy Program SEP 

U.S. Department of Energy DOE 

U.S. Green Building Council USGBC 

United Kingdom U.K. 

United States U.S. 
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Section 7 
SOURCES AND METHODOLOGY 

Pike Research’s industry analysts utilize a variety of research sources in preparing Research Reports.  
The key component of Pike Research’s analysis is primary research gained from phone and in-person 
interviews with industry leaders, including executives, engineers, and marketing professionals.  Analysts 
are diligent in ensuring that they speak with representatives from every part of the value chain, including 
but not limited to technology companies, utilities and other service providers, industry associations, 
government agencies, and the investment community. 

Additional analysis includes secondary research conducted by Pike Research’s analysts and the firm’s 
staff of research assistants.  Where applicable, all secondary research sources are appropriately cited 
within this report.    

These primary and secondary research sources, combined with the analyst’s industry expertise, are 
synthesized into the qualitative and quantitative analysis presented in Pike Research’s reports.  Great 
care is taken in making sure that all analysis is well supported by facts, but where the facts are unknown 
and assumptions must be made, analysts document their assumptions and are prepared to explain their 
methodology, both within the body of a report and in direct conversations with clients. 

Pike Research is an independent market research firm whose goal is to present an objective, unbiased 
view of market opportunities within its coverage areas.  The firm is not beholden to any special interests 
and is thus able to offer clear, actionable advice to help clients succeed in the industry, unfettered by 
technology hype, political agendas, or emotional factors that are inherent in cleantech markets. 

NOTES 

CAGR refers to compound average annual growth rate, using the formula: 

CAGR = (End Year Value ÷ Start Year Value)(1/steps) – 1. 

CAGRs presented in the tables are for the entire timeframe in the title.  Where data for fewer years are 
given, the CAGR is for the range presented.  Where relevant, CAGRs for shorter timeframes may be 
given as well.   

Figures are based on the best estimates available at the time of calculation.  Annual revenues, 
shipments, and sales are based on end-of-year figures unless otherwise noted.  All values are expressed 
in year 2010 U.S. dollars unless otherwise noted.  Percentages may not add up to 100 due to rounding. 
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