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Foreword  
 
Metropolis Strategies is pleased to sponsor this report on the Chicago RegionΩǎ DǊŜŜƴ 9ŎƻƴƻƳȅΦ  It 
ǎŜǊǾŜǎ ǘǿƻ ƻŦ aŜǘǊƻǇƻƭƛǎ {ǘǊŀǘŜƎƛŜǎΩ ŎǳǊǊŜƴǘ ƛƴǘŜǊŜǎǘǎΥ ƎǊƻǿƛƴƎ ǘƘŜ /ƘƛŎŀƎƻ ǊŜƎƛƻƴŀƭ ŜŎƻƴƻƳȅ ŀƴŘ 
promoting sustainable practices in the region. 
 
CƻǊ ǘƘŜ Ǉŀǎǘ ǎŜǾŜǊŀƭ ȅŜŀǊǎΣ ǘƘŜǊŜ Ƙŀǎ ōŜŜƴ ŎƻƴǎƛŘŜǊŀōƭŜ ǘŀƭƪ ŀōƻǳǘ ǘƘŜ άƎǊŜŜƴ ŜŎƻƴƻƳȅΦέ  It is driven 
in part by those who are working to limit greenhouse gas emissions or respond to ever higher 
energy costs by promoting clean energy sources and improved energy conservation practices. It is 
also of interest to those who are looking for new opportunities to grow the economy in the Chicago 
region by identifying and nurturing new market opportunities driven by increasing demand for 
energy and resource efficiency. 
 
This report offers a disciplined way to analyze the green economy opportunities best suited to the 
Chicago region. It uses economic analysis to see where we might have a competitive advantage 
over other metropolitan regions in growing new firms or expanding markets for existing firms. The 
report identifies 12 sectors that look promising for Chicago and delves more deeply into one 
promising opportunity for growth -- energy efficient lighting. 
 
The report is a first step for the Chicago region.  It provides a road map for how to identify green 
economic opportunities, and ways to grow them.  Developing these clusters of businesses requires 
considerably more work and a coordinated effort on the part of the leadership in the field.  The 
authors found relatively few formal or informal industry associations or business networks in this 
sector of the economy. This suggests a need for more institutional capacity to identify and seize the 
opportunities in Chicago.  This report can serve as a catalyst for discussion and action, including 
bringing together the disparate people and organizations working on environmental and economic 
development issues in the region. Several organizations have already expressed interest in following 
up on the action steps described in this report. We look forward to working with them, and others, 
ǘƻ ƎǊƻǿ ƻǳǊ ǊŜƎƛƻƴΩǎ ƎǊŜŜƴ ŜŎƻƴƻƳȅΦ 
 
Thank you to the authors, John Cleveland of Innovation Network for Communities and Robert 
Weissbourd and Sophie Cohen of RW Ventures, for their dedication to this project.  Thank you also 
to the ArcelorMittal  Foundation, the Grand Victoria Foundation and the Joyce Foundation for 
funding and advising this important endeavor.  We hope that those already working in the field, 
from businesses to investors to non-profits and governments, will find the report useful, and that 
the leaders in the field will join in taking the next steps in our continuing effort to move the green 
economy from idea to reality.  
 
 
 
Adele Simmons 
 
Vice Chair and Senior Executive   
Metropolis Strategies 
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Project Purpose and Summary  
 

High energy costs, along with concerns about climate change and energy security, are driving rapid 
global growth in demand for energy efficient products and services.  ¢Ƙƛǎ ƭŀǊƎŜ ŜƳŜǊƎƛƴƎ άƎǊŜŜƴέ 
market presents major economic opportunities for the production side of the economy (including 
for companies that would not themselves be considered green, such as ball bearing manufacturers 
in the wind power supply chain).  This project focuses on uncovering some of these opportunities in 
Chicago:1 ƛǘ ŀǇǇǊƻŀŎƘŜǎ ǘƘŜ άƎǊŜŜƴ ŜŎƻƴƻƳȅέ ǿƛǘƘ ǘƘŜ ǇǊƛƳŀǊȅ ƭŜƴǎ ŀƴŘ ǇǳǊǇƻǎŜ ƻŦ ŜŎƻƴƻƳƛŎ 
development (not environmental improvement, though the two often align).   
 

The particular economic approach applied in this project is cluster analysis.  Cluster based 
interventions offer a particularly effective and powerful way of identifying and developing 
strategies to build from concentrations of competitive assets in an economy, specifically of mutually 
reinforcing firms and related institutions and inputs (enhancing the productivity of participating 
firms, attracting firms and inputs, and creating new firms).  ¢ƘŜ ǇǊƻƧŜŎǘ ŀƴŀƭȅȊŜǎ /ƘƛŎŀƎƻΩǎ ŜŎƻƴƻƳƛŎ 
base to identify opportunities for cluster development (as distinct from opportunities for individual 
firm or entrepreneurial opportunities) to meet the emerging green market demand.   
 

The project was divided into two phases.  ¢ƘŜ ŦƛǊǎǘ ǇƘŀǎŜ ǎŜǘ ƻǳǘ ǘƻ ǳƴŘŜǊǎǘŀƴŘ /ƘƛŎŀƎƻΩǎ ƎǊŜŜƴ 
economic landscape, identify promising sectors2 for regional economic growth and select one 
among them for deeper analysis in the second phase.  The goal of Phase II was to become more 
deeply acquainted with the chosen cluster and to recommend strategies for its growth regionally.  It 
should be noted that the project was designed to be illustrative, and highly limited in scope: it did 
ƴƻǘ ǎŜŜƪ ǘƻ Ŧǳƭƭȅ ŀƴŀƭȅȊŜ ŜǾŜǊȅ ƻǇǇƻǊǘǳƴƛǘȅ ƛƴ ǘƘŜ ǊŜƎƛƻƴΩǎ ƎǊŜŜƴ ŜŎƻƴƻƳȅΣ ōǳǘ ǊŀǘƘŜǊ ǘƻ ƛƭƭǳǎǘǊŀǘŜ 
how to identify and design tailored cluster strategies.  Thus, while numerous sectors were identified 
in Phase I that would benefit from a cluster development strategy, only Energy Efficient Lighting 
was investigated in depth in Phase II.  Applying the same process, cluster development strategies 
could be developed for the other sectors in subsequent projects. 
  
The economic opportunities for responding to expanding green market demand were divided into 
39 different sectors.3 Of these, 12 appeared to be especially promising avenues for economic 
development in Chicago: Biofuels/Biomass; Green Chemicals; Organic Farms & Food Production; 
Recycled Content Products; Smart Grid; Solar Thermal Energy; Vehicle Electrification; Water 
Purification and Treatment; Wind Energy; Green Building; Building Energy Management; and Energy 
Efficient Lighting.  As mentioned earlier, Energy Efficient Lighting was eventually chosen as the 
άŘŜŜǇ ŘƛǾŜέ ǎŜŎǘƻǊ.  Given the limited scope of this project, choosing only one sector necessarily 

                                                        
1
 ά/ƘƛŎŀƎƻέ ǿƛƭƭ ōŜ ǳǎŜŘ ƛƴǘŜǊŎƘŀƴƎŜŀōƭȅ ǿƛǘƘ άǊŜƎƛƻƴέ ŀƴŘ άƳŜǘǊƻέ ǘƘǊƻǳƎƘƻǳǘ ǘƘƛǎ ǊŜǇƻǊǘ ǘƻ ƳŜŀƴ ǘƘŜ ŦƻǳǊǘŜŜƴ-

county Chicago metropolitan region.  If the City or any other geography is intended, that will be specified. 
2
 The terms sector and cluster are usŜŘ ǊŜǇŜŀǘŜŘƭȅ ǘƘǊƻǳƎƘƻǳǘ ǘƘƛǎ ǊŜǇƻǊǘ ŀƴŘ ǎƘƻǳƭŘ ƴƻǘ ōŜ ŎƻƴŦǳǎŜŘΦ  ά{ŜŎǘƻǊέ 
ƎŜƴŜǊŀƭƭȅ ǊŜŦŜǊǎ ǘƻ ŀƭƭ ƻǊ ǇŀǊǘ ƻŦ ŀƴ ƛƴŘǳǎǘǊȅΣ ƎŜƴŜǊŀƭƭȅ ŀǎ ŘŜŦƛƴŜŘ ōȅ Řŀǘŀ ǎƻǳǊŎŜǎ όǎǳŎƘ ŀǎ b!L/ǎ ŎƻŘŜǎύΦ  ά/ƭǳǎǘŜǊέ 
is defined in depth in Part I, Section 1, and generally consists of firms in one or more sectors, along with related 
institutions, that are economically connected.  The two can empirically coincide, but often do not.  Sector is more 
often a categorization of firms by what they make or do, whereas cluster is a grouping based on the economic co-
dependency and benefits of agglomeration.   
3
 The project adopted the sectors introduced by Brookings and Battelle in Sizing the Clean Economy.   
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leaves out many others; key findings related to each of these other sectors are summarized in 
Section 2 of Part I and may serve as a useful starting point for future cluster development work.   
 
As the project delved into the Energy Efficient Lighting sector (discussed in Part II), it became clear 
that the cluster development opportunity was likely different than expected.  Rather than narrowly 
focused on EE Lighting, the analysis revealed that a promising cluster appears to be emerging in 
άIntegrated Lighting and Building Energy Systemsέ (ILBES).  The lighting industry is in a state of 
turbulence, spurred by the arrival of disruptive LED technology.  As LEDs make up an ever greater 
share of the lighting market, lighting production is becoming increasingly integrated with lighting 
design, controls and management and with other energy efficiency products and services.  The 
distribution process is changing, giving energy management integrators, designers, utilities and 
building managers a greater role.   
 
Given these changes, Chicago has an opportunity to build on its unique assets in the commercial 
building sector ς a large network of existing manufacturers, designers, architects and engineers, 
energy management companies and others ς to support the development of the ILBES cluster.  
Chicago could develop an applied R&D network that would: provide manufacturers with an 
opportunity to prove their quality in demonstration sites; develop relationships with emerging and 
increasingly important distribution channels such as lighting/building designers, ESCOs, utilities and 
commercial building managers; and use these relationships to build trust and gain market 
acceptance.  It would also provide an opportunity for manufacturers of related products to 
integrate with one another.  This system would benefit the customers and distributors by allowing 
them to easily compare products and work with the manufacturer to get the desired customization.  
Overall, this strategy would use close-knit relationships between building designers, owners and 
managers, and providers of energy efficiency products and services, to shorten the time between 
innovation development and iǘǎ ǇŜƴŜǘǊŀǘƛƻƴ ƛƴǘƻ ǘƘŜ ƳŀǊƪŜǘΦ  [ŜǾŜǊŀƎƛƴƎ /ƘƛŎŀƎƻΩǎ ǳƴƛǉǳŜ ŀǎǎŜǘǎ ƛƴ 
the commercial building sector, such a system could make Chicago the place to go to do real world 
applied R&D and accelerate commercial viability of energy efficient building technologies. 
 
In order to make the vision of an applied R&D network for Integrated Lighting and Building Energy 
systems a reality, Chicago needs to improve its institutional infrastructure in green economic 
development.  Unlike in other sectors of the economy, such as information technology, few 
business and market-driven networks exist of firms, institutional partners and investors in the green 
economy.  Even considering the emergent nature of the green economy, and with one or two 
significant exceptions, /ƘƛŎŀƎƻΩǎ ƎǊŜŜƴ ŜŎƻƴƻƳƛŎ institutional infrastructure is less developed than 
that of many other cities.  To get to the on-the-ground, firm-level knowledge and relationships 
necessary to do cluster development, an ongoing dedicated staff capacity that works directly with 
business leaders in specific sectors should be developed.  Over time, this capacity would build 
knowledge and relationships that could enable practical business development strategies, allowing 
for ongoing cluster development in multiple sectors of opportunity. 
 
Structure of the Report 
 
This report is divided into two parts, reflecting the projecǘΩǎ ǘǿƻ ǇƘŀǎŜǎ.  The first part describes the 
ǇǊƻƧŜŎǘΩǎ ŎƭǳǎǘŜǊ ŀǇǇǊƻŀŎƘΣ ƻǳǘƭƛƴƛƴƎ ǘƘŜ ǘƘŜƻǊȅ ōŜƘƛƴŘ ŎƭǳǎǘŜǊ-driven economic growth and 
identifying the particular criteria used to select promising clusters for the project.  Using these 
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criteria, the report narrows from many green sectors of opportunity to the oneτenergy efficient 
lightingτultimately chosen to illustrate green cluster development.   
 

The second part of the report digs deeper into the energy efficient (EE) lighting sector, providing an 
overview of the industry and its current trends and dynamics, based on further data, research and 
extensive interviews with lighting experts.  The report ends with recommendations for 
ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ /ƘƛŎŀƎƻΩǎ EE Lighting sector as well as strategies for regional green economic 
development more broadly. 
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Part I: Cluster Development Opportunities  
 

1. The Cluster Development Approach  
 

1.1. What are Clusters and how do they Drive Economic Growth?4 
 
A cluster is a group of firms and related economic actors and institutions that are located near each 
other5 ŀƴŘ άŘǊŀǿ ǇǊƻŘǳŎǘƛǾŜ ŀŘǾŀƴǘŀƎŜ ŦǊƻƳ ǘƘŜƛǊ Ƴǳǘǳŀƭ ǇǊƻȄƛƳƛǘȅ ŀƴŘ ŎƻƴƴŜŎǘƛƻƴǎΦέ6  A cluster 
can consist of hundreds, and even thousands, of firms of various types and sizesτfrom Fortune 500 
corporations and large professional service firms (advertising and accounting businesses, for 
instance) to highly specialized R&D operations and small supplier businessesτalong with related 
entities such as business associations, research universities, community colleges, worker training 
providers and professional development entities that support and connect firms to each other.  To 
constitute a cluster, these firms and institutions must be interdependent actors linked 
economically, socially and technologically within a regionτŀ ǎƻǊǘ ƻŦ ǇǊƻŘǳŎǘƛƻƴ άŜŎƻǎȅǎǘŜƳΦέ7 
 
Clusters drive regional economic growth by enhancing firm productivity, which they do by: 
Á wŜŘǳŎƛƴƎ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ Ŏƻǎǘǎ ŘǳŜ ǘƻ ŦƛǊƳǎΩ ŎƭƻǎŜ ǇǊƻȄƛƳƛǘȅ ǘƻ ƻƴŜ ŀƴƻǘƘŜǊΤ 
Á Enabling the development and sharing of specialized labor pools and other inputs common 

across the cluster firms; 
Á Providing cluster firms more efficient access to customers, who may also be geographically 

concentrated (either as a cause or effect of firm clustering); and 
Á CŀŎƛƭƛǘŀǘƛƴƎ ƛƴƴƻǾŀǘƛƻƴ ǘƘǊƻǳƎƘ άƪƴƻǿƭŜŘƎŜ ǎǇƛƭƭƻǾŜǊǎέ ς the informal learning and knowledge 

exchange that results from in-person interactions among employees of clustered firms and the 
movement of employees from one firm to another. 

                                                        
4
 This section draws significantly on two papers: Kosarko, Gretchen and Robert WeisǎōƻǳǊŘΣ ά9ŎƻƴƻƳƛŎ LƳǇŀŎǘǎ ƻŦ 
Dh ¢h нлплΣέ ǇǊŜǇŀǊŜŘ ŦƻǊ ǘƘŜ /ƘƛŎŀƎƻ /ƻƳƳǳƴƛǘȅ ¢ǊǳǎǘΣ WŀƴǳŀǊȅ нлмм όǎŜŜ /ƘŀǇǘŜǊ L±Υ 9ƴƘŀƴŎƛƴƎ tŜǊŦƻǊƳŀƴŎŜ ƻŦ 
9ȄƛǎǘƛƴƎ ŀƴŘ 9ƳŜǊƎƛƴƎ /ƭǳǎǘŜǊǎύΤ ŀƴŘ ²ƻƭƳŀƴΣ Iŀƭ ŀƴŘ 5ƛŀƴŀ IƛƴŎŀǇƛŜΣ ά/ƭǳǎǘŜǊǎ ŀƴŘ /ƭǳǎǘŜǊ-.ŀǎŜŘ 5ŜǾŜƭƻǇƳŜƴǘΣέ 
working paper produced for the Surdna Foundation, 2011 (forthcoming).   
5
 The degree of geographic proximity exhibited by firms in clusters varies widely from one cluster to another, 
ǊŀƴƎƛƴƎ ŦǊƻƳ ŀ ŦŜǿ ōƭƻŎƪǎ όŜΦƎΦΣ aŀƴƘŀǘǘŀƴΩǎ ƎŀǊƳŜƴǘ ŘƛǎǘǊƛŎǘύ ǘƻ ǎŜǾŜǊŀƭ ǎǘŀǘŜǎ όŜΦƎΦΣ ǘƘŜ DǊŜŀǘ [ŀƪŜǎΩ ŀǳǘƻ ƛƴŘǳǎǘǊȅ 
cluster).  For the purposes of this paper, the primary unit of geographic reference is the metropolitan area, though 
the question is an empirical one: any given cluster will have a specific geography of its members, which will often 
be sub-regional in scale.  WƻǎŜǇƘ /ƻǊǘǊƛƎƘǘΣ άaŀƪƛƴƎ {ŜƴǎŜ ƻŦ /ƭǳǎǘŜǊǎΥ wŜƎƛƻƴŀƭ /ƻƳǇŜǘƛǘƛǾŜƴŜǎǎ ŀƴŘ 9ŎƻƴƻƳƛŎ 
5ŜǾŜƭƻǇƳŜƴǘΣέ The Brookings Institution, March 2006, 6. 
6
 /ƻǊǘǊƛƎƘǘΣ άaŀƪƛƴƎ {ŜƴǎŜ ƻŦ /ƭǳǎǘŜǊǎΣέ 1.  For further definition and discussion of the literature on clusters, see 
9ŘǿŀǊŘ .ŜǊƎƳŀƴ ŀƴŘ 9ŘǿŀǊŘ CŜǎŜǊΣ άLƴŘǳǎǘǊƛŀƭ ŀƴŘ wŜƎƛƻƴŀƭ /ƭǳǎǘŜǊǎΥ /ƻƴŎŜǇǘǎ ŀƴŘ /ƻƳǇŀǊŀǘƛǾŜ !ǇǇƭƛŎŀǘƛƻƴǎΣέ ƛƴ 
Web Book of Regional Science, Regional Research Institute, West Virginia University, available at 
www.rri.wvu.edu/WebBook/Bergman-Feser/contents.htm. 
7
 Note that a cluster ecosystem is not the same as a membership organization or trade association ς the cluster is 

defined by the economic interactions of its members, not their formal association (or not).  ά¢ƘŜ ƻǊƎŀƴƛȊŀǘƛƻƴǎ ǘƘŀǘ 
represent members and indƛǾƛŘǳŀƭǎ ŀǊŜΧƻƴŜ ƻŦ ǘƘŜ ƪŜȅ ƻǊƎŀƴƛȊŀǘƛƻƴǎ ƛƴ ŀ ŎƭǳǎǘŜǊ ōǳǘ ǘƘŜƛǊ ƳŜƳōŜǊǎƘƛǇ ŘƻŜǎ ƴƻǘ 
ŎƻƴǎǘƛǘǳǘŜ ŀ ŎƭǳǎǘŜǊΦέ  {ǘǳŀǊǘ wƻǎŜƴŦŜƭŘΣ άLƴŘǳǎǘǊȅ /ƭǳǎǘŜǊǎΥ .ǳǎƛƴŜǎǎ /ƘƻƛŎŜΣ tƻƭƛŎȅ hǳǘŎƻƳŜΣ ƻǊ .ǊŀƴŘƛƴƎ 
{ǘǊŀǘŜƎȅΚέ  Journal of New Business Trends and Ideas 3(2) (November 2005): 5-6. 

http://www.rri.wvu.edu/WebBook/Bergman-Feser/contents.htm
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In addition to making existing firms more productive, clusters grow the local economy by attracting 
firms and workers from outside the region that are seeking greater opportunities, in the form of 
profits and growth, or a wage premium, respectively.  Clusters also foster the creation of new firms, 
as existing employees split off from one company to form another or entrepreneurs recognize an 
opportunity to fill an unmet need of the cluster. 
 

Recent evidence suggests that the emergence of a global and knowledge-based economy is 
affecting what economic activities most benefit from clustering.  As transportation costs for goods 
have declined and the importance of interactions between the human capital embedded in firms 
ŀƴŘ ƛƴǎǘƛǘǳǘƛƻƴǎ Ƙŀǎ ƛƴŎǊŜŀǎŜŘΣ ǊŜƎƛƻƴǎ ŀǊŜ ŜȄǇŜǊƛŜƴŎƛƴƎ ǘƘŜ ŜƳŜǊƎŜƴŎŜ ƻŦ ƴŜǿ άŦǳƴŎǘƛƻƴŀƭέ ŎƭǳǎǘŜǊǎ 
that specialize in different parts of production processes.8  Functional concentrations, such as 
corporate headquarters, back-office or R&D capacities are thus becoming more important.  In 
effect, functional clusters arise from the proximity of facilities that perform the same functions for 
different firms, rather than from the proximity of firms that operate in the same or related 
industries.9  As a result, firms previously organized as a single unit or vertically clustered within an 
industry (or set of related industries) may now tend to organize themselves as multi-unit 
organizations or benefit more from the co-location of horizontal functions.  Units performing 
different functions then tend to locate in places where those functions are best supported (in terms 
of cost efficiencies and productivity factors).10 
 

Though the benefits and behaviors of clusters are nothing newτagglomeration economies and 
άƛƴŘǳǎǘǊƛŀƭ ŘƛǎǘǊƛŎǘǎέ ƘŀǾŜ ōŜŜƴ ŀ ǇŀǊǘ ƻŦ ŜŎƻƴƻƳƛŎ ƭƛǘŜǊŀǘǳǊŜ ŦƻǊ ƻǾŜǊ ŀ ŎŜƴǘǳǊȅτǘƘŜ ǘŜǊƳ άŎƭǳǎǘŜǊέ 
was first popularized in mainstream business literature by Michael Porter in his 1990 book The 
Competitive Advantage of Nations.  Since then, an explosion of cluster studies and a multitude of 
ŎƭǳǎǘŜǊ ŘŜŦƛƴƛǘƛƻƴǎ ƘŀǾŜ ǎǇŀǊƪŜŘ ǎƻƳŜ ǎŎƘƻƭŀǊǎ ǘƻ ƭŀƳŜƴǘ ǘƘŀǘ άƛǘ ƛǎ ƻƴŜ ƻf those rare terms that has 
ƎƻƴŜ ŦǊƻƳ ƻōǎŎǳǊƛǘȅ ǘƻ ƳŜŀƴƛƴƎƭŜǎǎƴŜǎǎ ǿƛǘƘƻǳǘ ŀƴȅ ƛƴǘŜǊǾŜƴƛƴƎ ǇŜǊƛƻŘ ƻŦ ŎƻƘŜǊŜƴŎŜΦέ11  Despite 
the sometimes messy definition, clusters are a useful framework for thinking about regional 
economies.  More than that, clusters are a real phenomenon that exist in the production side of the 
economy and can be identified and strengthened with the right tools.12   
 

Part of what makes clusters a messy concept is that each one manifests differently and draws its 
advantages from different sƘŀǊŜŘ ōŜƴŜŦƛǘǎ ŀƴŘ ŎƛǊŎǳƳǎǘŀƴŎŜǎΦ  CƻǊ ǘƘƛǎ ǊŜŀǎƻƴΣ ǘƘŜ ōŀǎƛŎ άŎƭǳǎǘŜǊ 

                                                        
8
 {ŜŜΣ ŜΦƎΦΣ wƻǎŜƴŦŜƭŘΣ άLƴŘǳǎǘǊȅ /ƭǳǎǘŜǊǎΥ .ǳǎƛƴŜǎǎ /ƘƻƛŎŜΣ tƻƭƛŎȅ hǳǘŎƻƳŜΣ ƻǊ .ǊŀƴŘƛƴƎ {ǘǊŀǘŜƎȅΚέ мм-12. 

9
 At the same time, the information technology innovations associated with the knowledge economy reduce the 

cost of sharing, managing and communicating certain types of information across disparate geographies, allowing 
firms to separate functions that previously needed to be located in the same place. 
10

 Specifically, Duranton and Puga maintain that firms tend to locate their headquarters in places that offer a wide 
array of business services, while production plants are moved to more sector-specialized cities.  An example of this 
trend is provided by the decision of the Boeing Company to move its corporate headquarters to Chicago, while its 
primary production facilities remain in Seattle.  5ǳǊŀƴǘƻƴΣ DƛƭƭŜǎ ŀƴŘ 5ƛŜƎƻ tǳƎŀΣ άCǊƻƳ {ŜŎǘƻǊŀƭ ǘƻ CǳƴŎǘƛƻƴŀƭ 
¦Ǌōŀƴ {ǇŜŎƛŀƭƛǎŀǘƛƻƴΣέ Journal of Urban Economics 57(2) (2005), 343-370. 
11

 /ƻǊǘǊƛƎƘǘΣ άaŀƪƛƴƎ {ŜƴǎŜ ƻŦ /ƭǳǎǘŜǊǎΣέ ŎƛǘƛƴƎ aŀǎƪŜƭƭ ŀƴŘ YŜōƛǊ нллрΤ ǎŜŜ ŀƭǎƻ wƻǎŜƴŦŜƭŘΣ ά.ŜȅƻƴŘ /ƭǳǎǘŜǊǎΣέ 
ŎƛǘƛƴƎ  όƛƴ ǎƭƛƎƘǘƭȅ ŘƛŦŦŜǊŜƴǘ ŦƻǊƳύ wƻōŜǊǘ wŜƛŎƘΩǎ мффн ǊŜƳŀǊƪǎ ƻƴ ŎƻƳǇŜǘƛǘƛǾŜƴŜǎǎΦ 
12

 9ȄŀƳǇƭŜǎ ƻŦ ǎǳŎŎŜǎǎŦǳƭ ŎƭǳǎǘŜǊǎ ƛƴŎƭǳŘŜ tƻǊǘƭŀƴŘΩǎ !ǘƘƭŜǘƛŎ ŀƴŘ hǳǘŜǊǿŜŀǊ /ƭǳǎǘŜǊΣ bƻǊǘƘ /ŀǊƻƭƛƴŀΩǎ 
Biotechnology Cluster, aƴŘ aƛƭǿŀǳƪŜŜΩǎ ²ŀǘŜǊ /ƭǳǎǘŜǊΦ 
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ŀƴŀƭȅǎƛǎέ ǘƘŀǘ ƳŜǊŜƭȅ ŜȄŀƳƛƴŜǎ ǉǳŀƴǘƛǘŀǘƛǾŜ Řŀǘŀ ǘƻ ƛŘŜƴǘƛŦȅ ǘƘŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ŀƴŘ ƎǊƻǿǘƘ 
patterns of industries in a region relative to the nation is insufficient.  Such an analysis often fails to 
properly identify what firms are in fact clustering, or to capture the nuances of why a particular 
cluster has formed, what characteristics and circumstances particular to its members and location 
drive its performance, and how intervention might further increase its productivity.  For this reason, 
after conducting basic research on several sectors, the project engaged stakeholders in one cluster, 
in order to better understand the mechanics of the cluster, whether it is likely to be a regional 
economic growth driver, and what types of interventions will help the cluster prosper. 
 

1.2. Cluster Selection Criteria 
 
Clusters are difficult to define and identify in general, and the challenge becomes much greater 
when examining emerging firms and sectors whose economic inter-relationships are less clear, and 
often do not yet show up in the data (or even the categories of data) available.  As anticipated, 
typical cluster analysis and categorization techniques shed some light on potentially promising 
emergent green clusters, but also have serious limitations, requiring additional investigation. 
 

²ƘŜƴ ŀƴŀƭȅȊƛƴƎ /ƘƛŎŀƎƻΩǎ άƎǊŜŜƴέ ŜŎƻƴƻƳƛŎ ŎƭǳǎǘŜǊǎΣ ǘƘŜ ǇǊƻƧŜŎǘ ǘŜŀƳ ŎƻƴǎƛŘŜǊŜŘ ǘǿƻ ŘƛǎǘƛƴŎǘ 
questions ς what is clustering? And is it a promising cluster? Table 1 describes the characteristics to 
look for to first understand if a cluster exists, and then to determine its potential for regional 
growth in the context of this project.  A group of firms need not demonstrate every characteristic in 
order to be considered a cluster, nor must a cluster exhibit every criteria to be a worthy 
development enterprise.  However, the more criteria met, the more likely it is that the sector will 
be a good choice for the project.  More importantly, the specific characteristics of the cluster will 
influence the appropriate tools to use for its development. 
 
Table 1.  Identifying clusters. 

Characteristics of a Cluster Criteria for a Promising Cluster for this Project 
Is geographically concentrated Is expected to grow regionally, nationally or globally  
Shares suppliers Exhibits a large employment and firm base 
Shares markets and customers Has above average concentration of employment and/or gross 

product compared to the nation(and is not already dominated by 
another region) 

Exhibits relationships between 
competitive firms 

Builds from strong, underlying regional assets 

Has related, supporting institutions Exhibits export potential 
{ƘŀǊŜǎ άŎƻƳƳƻƴǎ ŀǎǎŜǘǎέ ǎǳŎƘ ŀǎ wϧ5 
institutes and specialized 
infrastructure, technologies, labor 
pools or financing sources. 

Exhibits existing organization and leadership 

 
 
 

Industry structure is well balanced between large and small firms 
Provides quality jobs for all skill levels 
Will derive added value from intervention (in other words, the 
cluster is not already the focus of other efforts or market dynamics 
that would make intervention by this project redundant) 
Contributes to reducing greenhouse gas emissions, or otherwise 
benefits the environment 
Is supported by policy and local institutional environment  
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Chart 1.  Chicago Green Economy Bubble Chart 

In a perfect world, one would first determine what clusters exist in the region and then analyze 
them based on potential to impact economic growth.  In the real world (with data constraints), the 
process is iterative, usually starting with a list of sectors or industries (which may or may not be 
clusters), then evaluating the growth potential of those, and then through interviews determining 
whether the sector does in fact demonstrate characteristics of a cluster.13  
 
The characteristics and criteria outlined here were used to guide the selection of a growing green 
sector that would illustrate the process of cluster development. 
 

1.3. Cluster Selection Process 
 
An extensive, separate Phase I Memo describes in detail the methodology and data used in the 
ŎƭǳǎǘŜǊ ǎŜƭŜŎǘƛƻƴ ǇǊƻŎŜǎǎΦ  ¢Ƙƛǎ ƛƴŎƭǳŘŜǎ ǎǘŀƴŘŀǊŘ ŀƴŀƭȅǎƛǎ ƻŦ b!L/{ Řŀǘŀ ŀƴŘ άŎƭŜŀƴ ŜŎƻƴƻƳȅέ-
specific data from Brookings & Battelle,14 industry research, review of proprietary firm level data 
and interviews with experts.  Some key data conclusions are summarized below.  For a detailed 
description of methodology, see Appendix A, and for a fuller discussion of the findings, see the 
Phase I Memo.     

 
The universe of 
potential clusters for 
this project began 
with Brookings and 
.ŀǘǘŜƭƭŜΩǎ ƭƛǎǘ ƻŦ оф 
sectors from their 
Sizing the Clean 
Economy report (see 
Appendix B).  The 
bubble chart to the 
right illustrates the 
absolute size, the 
relative concentration 
and the regional 
growth of the sectors.  
¢ƘŜ ǎǳōǎŜǉǳŜƴǘ άƘŜŀǘ 
ƳŀǇέ ǇǊŜǎŜƴǘǎ ǘƘŜ 
same and additional 
information in another 
way, grouping the sectors into five categories based on commonalities in the data.15   

                                                        
13

 This process is further confounded by the fact that some measures, such as location quotient, can be used both 
to suggest that a cluster exists and that it is a promising cluster. 
14

 Note that the data used in this process (and reflected in Charts 1 and 2) was preliminary, and may not perfectly 
match the version of data released by Brookings and Battelle in July 2011. The overall trends remain accurate. 
15

 Though the heat map looks complex, it is actually relatively straightforward to interpret.  Sectors are presented 
in rows, while the indicators are in columns.  Appendix A describes the indicators and how they were calculated. 
Each cell is shaded according to its relative value compared across sectors, where pink indicates a low relative 
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value and green represents a high relative value.  The actual values of the indicators for each sector are written in 
orange text.   The visual nature of the heat-map is useful for analyses like this one, in which the exact values of the 
data are not as important or reliable as the general relationships between data.  The heat map automatically 
groups data that score similarly across indicators, exposing commonalities that may not have been obvious 
otherwise.  Based on these commonalities, the sectors are broken down into five identifiable groups and given a 
label according to the characteristics observed in the data.  

Chart 2.  Chicago Green Economy Heat Map 



The Chicago RegionȭÓ Ȱ'ÒÅÅÎȱ %ÃÏÎÏÍÉÃ /ÐÐÏÒÔÕÎÉÔÉÅÓ ȿ Part I: Cluster Development Opportunities 11 

 

A few sectors included in the Brookings-Battelle data do not show up in these charts either because 
there were no Chicago firms listed or because the data were judged misleading or inaccurate.16  
 
From this quantitative analysis, which is described in more detail in Appendix A and in the previous 
άtƘŀǎŜ I aŜƳƻΣέ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŎƭǳǎǘŜǊǎ ŜƳŜǊƎŜŘ ŀǎ ǇƻǘŜƴǘƛŀƭ ƎǊƻǿǘƘ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ŦƻǊ /ƘƛŎŀƎƻΥ 
 

- Green Architecture 
- Biofuels/Biomass 
- Energy Efficient HVAC 
- Energy Efficient Lighting 
- Green Chemicals 
- Recycling & Reuse 
- Recycled Content Products 
- Organic Farms & Food Production 
- Wind Energy 

 

- Air and Water Purification 
- Solar Thermal Energy 
- Energy Efficient Building Products 
- Other Greenhouse Gas Reduction 
- Conservation & Management 
- Environmental Research 
- Other Green Products 
- Energy Efficient Research 

 

Of these, a few were removed from consideration for this project based on unique project criteria 
(which, recall, seek not only high potential areas of green economic activity, but ones likely to lend 
themselves to and illustrate well cluster approaches).  άhǘƘŜǊ DǊŜŜƴƘƻǳǎŜ Dŀǎ wŜŘǳŎǘƛƻƴέ ŀƴŘ 
άhǘƘŜǊ DǊŜŜƴ tǊƻŘǳŎǘǎέ ǿŜǊŜ ǘƻƻ ƎŜƴŜǊŀƭ ǘƻ ŎƻƴǎǘƛǘǳǘŜ ŀ ƳŜŀƴƛƴƎŦǳƭ ŎƭǳǎǘŜǊ.  ά9ƴŜǊƎȅ 9ŦŦƛŎƛŜƴǘ 
wŜǎŜŀǊŎƘέ ŀƴŘ ά9ƴǾƛǊƻƴƳŜƴǘŀƭ wŜǎŜŀǊŎƘέ Ƴŀȅ ƛƴŎƭǳŘŜ ŦƛǊƳǎ ǘƘŀǘ ŀǊŜ ǇŀǊǘ ƻŦ ƻǘƘŜǊ ŎƭǳǎǘŜǊǎΣ ōǳǘ ǘhey 
do not themselves make interesting clusters as defined here.  ά/ƻƴǎŜǊǾŀǘƛƻƴ ϧ aŀƴŀƎŜƳŜƴǘέ ŀƴŘ 
άwŜŎȅŎƭƛƴƎ ϧ wŜǳǎŜέ ǿŜǊŜ ōƻǘƘ ŘƻƳƛƴŀǘŜŘ ōȅ ǘƘŜ ǇǳōƭƛŎ ǎŜŎǘƻǊ.   
 
Two promising clustersτsmart grid and vehicle electrificationτdid not show up well (or at all) in 
the data, most likely due to their highly emergent nature, but were added for consideration 
because the interviews revealed potential that the data had not yet captured.  Information from the 
interviews also caused the adjustment/combination of some sectors.  For example, Air & Water 
Purification was changed to Water Purification and Treatment, and Green Building emerged as a 
broad mega-cluster that encompasses Energy Efficient Appliances, Energy Efficient Building 
Products & Materials, Energy Efficient HVAC & Building Control Systems, Energy Efficient Lighting, 
Green Architecture, Building Design, & Construction, and Other Energy Efficient Products.  While 
most people interviewed did not distinguish between the subparts of the Green Building cluster, 
research for this project suggests that these subparts may represent multiple, overlapping 
clusters.17  Within the Green Building mega-cluster, Energy Efficient Lighting and Energy Efficient 
HVAC & Building Control Systems (relabeled Building Energy Management) stood out as having 
stand-alone potential worth researching further. 
 
 
 

                                                        
16

 For example, Public Mass Transit included only the employment associated with Amtrak, and none with CTA, 
Metra, PACE, etc.   
17

 This subject is discussed in Part II. 
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2. Cluster Opportunities  
 
After considering the data and the interviews, but before looking deeply at additional research, the 
list of promising sectors for cluster development stood at 12: 

- Biofuels/Biomass 
- Green Chemicals 
- Organic Farms & Food Production 
- Recycled Content Products 
- Smart Grid 
- Solar Thermal Energy 
- Vehicle Electrification 
- Water Purification and Treatment 
- Wind Energy 
- Green Building 

o Building Energy Management 
o Energy Efficient Lighting 

 
A brief description of each of these, including employment data from Brookings and Battelle and 
insights gained from interviews and industry research, is included below.  This review serves both to 
highlight the potential that each of these sectors has to grow the regional economy, and to describe 
why it was or was not selected for further analysis in Phase II. 
 
Biofuels/Biomass 
The Biofuels/Biomass sector includes those firms engaged in the production of energy from 
biological material such as plants, trees, and even waste.  A variety of firms make up the sector, 
from farmers to forest trimmers to corn and cellulosic ethanol producers.  This sector is still 
relatively small in Chicago (approximately 760 employees), although it has a higher than average 
concentration in the region.  In addition, biomass was one of the four main sectors that a 2008 
Bain/WBC study identified as promising, although a lack of Chicago-based R&D and funding 
hampered its potential. There is some biofuels research taking place at Argonne National Labs, as 
well as at (mostly downstate) Illinois universities. One potential concern regarding biofuels is the 
uncertain environmental benefits of corn-based ethanol, although next generation advanced 
biofuels show far greater promise environmentally and economically.  This potential cluster 
demonstrates potential and deserves further attention outside this project. 
 
Green Chemicals 
The Green Chemicals sector includes companies making a wide variety of chemicals ς from paint to 
machine lubricants to cleaning products to food and beverage chemicals.  One of the only sectors 
that stood firmly in the top-ǊƛƎƘǘ άǿƛƴƴƛƴƎ ǉǳŀŘǊŀƴǘέ ƻŦ ǘƘŜ ōǳōōƭŜ ŎƘŀǊǘΣ DǊŜŜƴ /ƘŜƳƛŎŀƭǎ Ƙŀǎ ōƻǘƘ 
an above average LQ and positive growth trends in the region.  Still, the distinct inputs and markets 
of the many different types of chemicals makes it less likely that a unified cluster strategy could 
readily be developed, especially in the limited timeframe of this project.  The green chemicals 
sector undoubtedly merits additional analysis outside the scope of this project in order to reach a 
deeper understanding of its cluster development potential.   
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Organic Farms & Food Production 
Organic Farms & Food Production companies are engaged in the growing, processing or selling of 
organic food ς Chicago area firms tend to manufacture or sell food, with only a few farmers.  This 
sector overlaps with, but is distinct from, the local foods movement.  While some organic food is 
sourced or sold locally, other firms may participate in a broader market.  Chicago has the fourth 
highest number of employees in this sector (2,800), but its employment growth and comparative 
ŎƻƴŎŜƴǘǊŀǘƛƻƴ Ǌŀƴƪ ƳǳŎƘ ƭƻǿŜǊΦ  ²ƘƛƭŜ /ƘƛŎŀƎƻΩǎ ƭƻƴƎǎǘŀƴŘƛƴƎ ǎǘǊŜƴƎǘƘǎ ƛƴ ŦƻƻŘ ǇǊƻŘǳŎǘƛƻƴ Ƴŀƪe 
this sector a natural fit, its transition to organics has been slower than competitors on the West 
Coast, preventing the region from fully capturing the opportunity.18 Regional growth in this sector is 
likely to be driven by existing firms recognizing the market opportunity in organics and 
adding/converting some of their production capacity accordingly.  A comprehensive industry 
strategy could be developed outside of this project to accelerate that process. 
 
Recycled Products 
Companies in the Recycled Products sector are those that use recycled materials (paper, metal, 
glass) to create new products and materials.  Though its location quotient is low, Chicago has the 
fifth ƭŀǊƎŜǎǘ ŜƳǇƭƻȅƳŜƴǘ ōŀǎŜ ƛƴ ǘƘƛǎ ŦƛŜƭŘΦ  Lƴ ŀŘŘƛǘƛƻƴΣ /ƘƛŎŀƎƻΩǎ ²ŀǎǘŜ ǘƻ tǊƻŦƛǘ bŜǘǿƻǊƪ is a 
ƴŀǘƛƻƴŀƭ ƳƻŘŜƭ ƻŦ άōȅǇǊƻŘǳŎǘ ǎȅƴŜǊƎȅΣέ ƘŜƭǇƛƴƎ ōǳǎƛƴŜǎǎŜǎ ǎŀǾŜ ƳƻƴŜȅ ōȅ ǘǳǊƴƛƴƎ ƻƴŜ ŎƻƳǇŀƴȅΩǎ 
ǘǊŀǎƘ ƛƴǘƻ ŀƴƻǘƘŜǊΩǎ ǇǊƻŘǳŎǘǎΦ  ¢Ƙƛǎ ƛǎ ŀ ƎǊƻǿƛƴƎ ǎŜŎǘƻǊ ς recycled materials used in packaging went 
from around 150 million pounds in 2002 to over 400 millƛƻƴ ƛƴ нллфΦ  /ƘƛŎŀƎƻΩǎ ƭŀǊƎŜ ƳŀƴǳŦŀŎǘǳǊƛƴƎ 
base in recyclable materials provides the region with an opportunity to lead innovation in recycled 
products, which should be investigated further outside the scope of this project. 
 
Smart Grid 
The Smart Grid sector refers to those companies engaged in the improvement of the electrical grid, 
bringing it into the 21st century through two-way, real-time communication technologies.  A robust 
smart grid will enable many other green sectors by providing opportunities for building energy 
efficiency, facilitating the integration of renewable energies into the power supply, and making it 
easier and cheaper to recharge electric vehicles and maintain reliability.  Smart Grid technologies 
are so new that many companies have not yet been picked up by the data.  Thus, while Brookings-
Battelle found only 3 companies and around 100 jobs in the industry, it is clear from other work 
that this sector is far more active in the region than the numbers suggest.  Indeed, the Illinois 
Institute of Technology (IIT) is managing a $600,000 grant from SBA to develop a Smart Grid 
Regional Innovation Cluster (SGRIC).  As of several months ago, this cluster already had over 100 
participants, including non-profits, utilities, midsize firms, and small IT and software companies.  IIT 
and its partners (Clean Energy Trust, Illinois Science and Technology Coalition and O-H Community 
Partners) will help firms grow by identifying financing tools, pursuing advanced research, and 
creating new market opportunities.  Due to recently passed state legislation, elements of a smart 
ƎǊƛŘ ǿƛƭƭ ǎƻƻƴ ōŜƎƛƴ ǘƻ ōŜ ŘŜǇƭƻȅŜŘ ƛƴ LƭƭƛƴƻƛǎΦ  ¢Ƙƛǎ ƭŜƎƛǎƭŀǘƛƻƴ ŀƭǎƻ ǇǊƻǾƛŘŜǎ ŦƻǊ ŀ άǎƳŀǊǘ ƎǊƛŘ ǘŜǎǘ 
ōŜŘΣέ ŀ ǳƴƛǉǳŜ ǇǊƻǾƛǎƛƻƴ ǿƛǘƘ ǇƻǘŜƴǘƛŀƭ ǘƻ ǎǇǳǊ ƛƴƴƻǾŀǘƛƻƴ ƛƴ ƘŀǊŘǿŀǊŜΣ ǎƻŦǘǿŀǊŜΣ and applications. 
With help from SGRIC, Illinois could become a national leader in this sector.  Given the cluster work 
already being done by the SGRIC partners, it did not make sense for this project to also focus on the 
smart grid sector. 
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Solar Thermal Energy 
Solar Thermal Energy companies, distinct from Solar Photovoltaic companies, are those that 
capture and distribute heat from the sun for energy consumption. Solar Thermal systems typically 
work by harnessing the sun to heat water either for direct use or to turn it into steam that drives an 
electricity generator.  Solar Thermal Energy is still very small in Chicago, but has grown significantly 
over the last seven years, a trend that is expected to continue.  Most support for a potential solar 
thermal cluster in Chicago is due to the location here of the company Solargenix.  While possible 
that Solargenix will jumpstart a solar thermal cluster here, Chicago is competing with regions that 
already have a strong base of solar companies, more sunlight, and greater local demand.   
 
Vehicle Electrification 
The Vehicle Electrification sector, as considered for this project, primarily concerns activities related 
to the electrification or hybridization of traditional vehicles, particularly heavy-duty trucks and 
machinery and other fleet vehicles.  This includes the firms related to the creation of high capacity 
ōŀǘǘŜǊƛŜǎ ǘƘŀǘ ƳŀƪŜ ƘȅōǊƛŘ ŀƴŘ ŜƭŜŎǘǊƛŎ ǾŜƘƛŎƭŜǎ ǇƻǎǎƛōƭŜΦ  ¢ƘƻǳƎƘ /ƘƛŎŀƎƻΩǎ ƻǇǇƻǊǘǳƴƛǘȅ ƛƴ ǘƘƛǎ 
sector is not apparent from the Brookings-Battelle data, Chicago has research and manufacturing 
assets that make a Vehicle Electrification cluster possible here.  The presence, in particular, of 
bŀǾƛǎǘŀǊ όŀƴŘ ǘƻ ŀ ƭŜǎǎŜǊ ŜȄǘŜƴǘ /ŀǘŜǊǇƛƭƭŀǊ ŀƴŘ 5ŜŜǊŜύ ŎƻǳƭŘ ōŜ ŀƴ ƛƴŘǳǎǘǊȅ ŘǊƛǾŜǊΣ ƎƛǾŜƴ bŀǾƛǎǘŀǊΩǎ 
status as a leader in the field of hybrid trucks.  While several companies in this field have 
headquarters in Chicago, fewer locate their manufacturing plants here; many more manufacturing 
facilities related to electric vehicles are in nearby states Michigan and Indiana.  That being said, 
some Chicago companies may have an opportunity to supply the larger clusters in these 
neighboring states.  In addition, if, as planned, Chicago invests in the proper infrastructure, it would 
make a very attractive early test site for electric vehicles.  Consequently, there may be an 
opportunity related to the infrastructure and services for charging and maintaining fleet and 
passenger electric vehicles. 
 
Water Purification & Treatment 
The Water Purification and Treatment sector includes firms that are researching, manufacturing, 
and distributing water-related technologies, as well as firms that provide related services.  Water 
technologies initially showed up well in the dataτindeed, in the final release of the Brookings and 
Battelle dŀǘŀΣ /ƘƛŎŀƎƻ ǊŀƴƪŜŘ Ім ƛƴ ŜƳǇƭƻȅƳŜƴǘ ƛƴ ά!ƛǊ ŀƴŘ ²ŀǘŜǊ tǳǊƛŦƛŎŀǘƛƻƴ ¢ŜŎƘƴƻƭƻƎƛŜǎΦέ 
However, when looked at more carefully, the picture gets murkierτBrookings and Battelle found 
only a handful of air and water purification firms and one of them dominated the total employment 
and job growth.19 Still, research for this project revealed many more water technology companies 
than appeared in the data.  While clear that Chicago has many important assets for a water cluster 
(an existing firm base, research institutions, companies with large purification needs, and access to 
ŎƭŜŀƴ ǿŀǘŜǊύΣ ǘƘŜǊŜ ƛǎ ǎƻƳŜ ŎƻƴŎŜǊƴ ǘƘŀǘ aƛƭǿŀǳƪŜŜ ƛǎ ŀƭǊŜŀŘȅ ǿŜƭƭ ƪƴƻǿƴ ŀǎ ǘƘŜ άǇƭŀŎŜ ǘƻ ōŜέ ŦƻǊ 
ǿŀǘŜǊ ŦƛǊƳǎΦ  hǾŜǊ ǘƘŜ ƭŀǎǘ ŦŜǿ ȅŜŀǊǎΣ aƛƭǿŀǳƪŜŜΩǎ ²ŀǘŜǊ /ƭǳǎǘŜǊΣ ǿƘƛŎƘ ŦƻǊƳŜŘ ƛƴ ǇŀǊǘ ƻǳǘ ƻŦ ǘƘŜƛr 
historical strength in breweries, has become a leading example of the possibility of cluster 
development, leading to questions of whether there is room for another major Water Cluster so 
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 Based on initial Brookings and Battelle data, in which sector as a whole had around 1300 jobs; more recent data 
released shows around 2000 local jobs in the sector.  These may be concentrated in one or a few companies, or 
they may reflect more distributed employment. 
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close to Milwaukee.  The jury is still out, with some of the belief that the short distance between 
here and Milwaukee could be an asset to development of another water cluster in Chicago.  At the 
ǾŜǊȅ ƭŜŀǎǘΣ aƛƭǿŀǳƪŜŜΩǎ ǇǊƻȄƛƳƛǘȅ ǇǊŜǎŜƴǘǎ ŀƴ ƻǇǇƻǊǘǳƴƛǘȅ ŦƻǊ /ƘƛŎŀƎƻ ŎƻƳǇŀƴƛŜǎ ǘƻ ƎǊƻǿ ŀǎ part of 
ǘƘŜƛǊ ƴƻǊǘƘŜǊƴ ƴŜƛƎƘōƻǊΩǎ Ŏluster.   
 
Wind Energy 
At the core of the Wind Energy sector are wind turbine OEMs, wind farms, and suppliers of 
thousands of different parts.  In the Brookings-Battelle data, Wind Energy stood out for its trends, 
but not for its existing size or concentration in the area.  Interviews and industry research revealed 
that Chicago is home to many wind energy headquarters, which benefit from the same array of 
ōǳǎƛƴŜǎǎ ŀƴŘ ŦƛƴŀƴŎƛŀƭ ǎŜǊǾƛŎŜǎ ŀǎ ƻǘƘŜǊ ƘŜŀŘǉǳŀǊǘŜǊǎΦ  [ƛƪŜǿƛǎŜΣ /ƘƛŎŀƎƻΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ōŀǎŜ 
includes many companies that are already supplying wind companies and even more that may be 
able to transition to the wind market supply chain.  The Chicago Manufacturing Renaissance 
Council, in partnership with the Great Lakes Wind Network, is leading efforts to help interested 
ŎƻƳǇŀƴƛŜǎ ƳŀƪŜ ǘƘƛǎ ǘǊŀƴǎƛǘƛƻƴΦ  /ƘƛŎŀƎƻΩǎ ǇǊƻȄƛƳƛǘȅ ǘƻ ǘƘŜ tƭŀƛƴǎ ǎǘŀǘŜǎΣ ǘƘŜ ǿƛƴŘƛŜǎǘ ǇŀǊǘǎ ƻŦ ǘƘŜ 
country, makes it an especially attractive location for wind companies to locate their headquarters 
and their manufacturing facilities.  Market forces, state renewable energy mandates, and actions by 
other organizations are already turning the Windy City into the Wind-Energy City, leading this 
project to focus on a sector receiving less attention.   
 
Green Building 
The Green Building sector encompasses a wide array of economic activityτgreen architect and 
construction firms, energy efficiency appliances, lighting and HVAC manufacturers, green material 
producers, etc.τthat may actually constitute several distinct clusters or sub-clusters.  An increasing 
ƴǳƳōŜǊ ƻŦ ƴŜǿ ōǳƛƭŘƛƴƎǎ ƴƻǿ ƘŀǾŜ άƎǊŜŜƴέ ŜƭŜƳŜƴǘǎ ƛƴ ǘƘŜƛǊ ŘŜǎƛƎƴΣ ŜǎǇŜŎƛŀƭƭȅ ƛƴ Chicago, which 
leads the country in the number of LEED certified buildings.20  Energy efficient retrofits of existing 
buildings are also growing in popularity, aided by efforts like Energy Impact Illinois, a DOE-funded 
and CMAP-led initiative in support of more efficient buildings.  However, this aspect of the Green 
.ǳƛƭŘƛƴƎ ǎŜŎǘƻǊ ƛǎ ǇǊƛƳŀǊƛƭȅ ƭƻŎŀƭΣ όƛΦŜΦ  ƴƻǘ ŀ άǘǊŀŘŜŘέ ǎŜŎǘƻǊ ǘƘŀǘ ŜȄǇƻǊǘǎ ƛǘǎ ƎƻƻŘǎ ŀƴŘ ǎŜǊǾƛŎŜǎ 
beyond the metro), and thus offers a less appealing economic growth opportunity.  For the 
purposes of this project then, the sectors that provide the energy efficient materials, systems and 
products for green buildings to companies located both here and elsewhere are more interesting 
and are receiving less attention from other actors.  Especially promising opportunities are those 
that link the local market for green buildings with the traded market for efficient products.  Two 
traded sectorsτ building energy management systems and energy efficient lightingτshow 
particular promise to do that in Chicago and are discussed in more detail below.  As Part II 
illustrates, the manner in which the subsectors of Green Building will emerge and operate as one or 
several related clusters is actively at play in the marketplace, and as yet an open question.   
  
Building Energy Management 
Building Energy Management companies reside at the intersection of information technology and 
building management, and make products like heating, cooling and lighting controls systems and 
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 YŀƳƛƴΣ .ƭŀƛǊΣ ά/ƘƛŎŀƎƻ Ǌŀƴƪǎ ŦƛǊǎǘ ƛƴ [995-certified buildings, but Washington and New York are gaining fastΣέ 
Chicago Tribune, February 16, 2011. 
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energy monitoring software.  Chicago already has an above average concentration of jobs in this 
field (LQ=1.2) and also has the R&D capacity, entrepreneurs, software talent, and other assets 
required to build a competitive cluster in this area.  Indeed, Chicago is already home to several 
major companies in this field, including Enablon, SAP, IHS, Johnson Controls, Siemens Building 
Technologies, Schneider Electric and Honeywell International.  Demand for Building Energy 
Management is on the rise, presenting a real growth opportunity for Chicago.  However, other 
regions, notably Seattle and Philadelphia, already have sophisticated plans in place to develop next 
generation technologies and compete globally in this market.  To compete, Chicago will need to 
ŘŜǾŜƭƻǇ ǎƻƳŜǘƘƛƴƎ ǎƛƳƛƭŀǊƭȅ ǎƻǇƘƛǎǘƛŎŀǘŜŘ ǘƘŀǘ ǊŜƭƛŜǎ ƻƴ ǘƘŜ ǊŜƎƛƻƴΩǎ ǳƴique strengths.  Capturing 
this opportunity may require a sophisticated, in-ŘŜǇǘƘ ŀǇǇǊƻŀŎƘ ǎƛƳƛƭŀǊ ǘƻ {ŜŀǘǘƭŜΩǎ .ǳƛƭŘƛƴƎ 
Efficiency Testing and Integration (BETI) Center.21  
 
Energy Efficient Lighting 
Energy Efficient Lighting refers primarily to LED and fluorescent lighting (the most well-known being 
compact fluorescent lamps), although many lighting companies work with several different types of 
lighting, including those not considered efficient.  Chicago consistently has a very high location 
quotient for Energy Efficient Lighting (2.4 in Brookings-Battelle data) and related industries (Michael 
tƻǊǘŜǊΩǎ [ƛƎƘǘƛƴƎ ŀƴŘ 9ƭŜŎǘǊƛŎŀƭ 9ǉǳƛǇƳŜƴǘ ŎƭǳǎǘŜǊ Ƙŀǎ ŀ нΦр [v ƛƴ ǘƘŜ /ƘƛŎŀƎƻ ǊŜƎƛƻƴΤ 9Ř CŜǎŜǊΩǎ 
Lighting Fixture Manufacturing sector has an LQ of 1.7).  Industry trends support a rapid transition 
to more efficient lighting technologies across the board, spurred in part by federal regulations.  
/ƘƛŎŀƎƻΩǎ ŜȄƛǎǘƛƴƎ ōŀǎŜ ƛƴ ƭƛƎƘǘƛƴƎ ŦƛǊƳǎ ŀƴŘ ǘƘŜ ŜȄǇŜŎǘŜŘ ƎǊƻǿǘƘ ƻŦ ǘƘƛǎ ǎŜŎǘƻǊ ƳŀƪŜ ƛǘ ŀ ǇǊƻƳƛǎƛƴƎ 
avenue for cluster development.  For this reason, it was chosen for deeper analysis.   
 

3. Conclusion 
 

Each sector described in Section 2 represents a promising economic opportunity for Chicago.  
Unfortunately, the limited nature of this project precludes the additional analysis required to 
deeply understand and develop growth strategies for every opportunity.  Instead, the project 
selected Energy Efficient Lighting as an illustrative sector to explore below the surface, in a way that 
could be emulated with other sectors in future projects.  Through numerous interviews and 
ŜȄǘŜƴǎƛǾŜ ƛƴŘǳǎǘǊȅ ǊŜǎŜŀǊŎƘΣ ǘƘŜ ǇǊƻƧŜŎǘ ŜȄǇƭƻǊŜŘ ǘƘŜ ǎŜŎǘƻǊΩǎ ŘȅƴŀƳƛŎǎ Ǝƭƻōŀƭƭȅ ŀƴŘ ƛƴ /ƘƛŎŀƎƻ.  
Part II describes these findings and their economic development implications. 
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 See http://psrc.org/assets/5590/BETIBusinessPlan.pdf for more information on BETI.   
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Part II : Opportunities for Green Cl uster Development in the 

Energy Efficient Lighting Sector  
 
The second half of this report examines the Energy Efficient (EE) Lighting sector and explores 
possibilities for a cluster development strategy aimed at accelerating the growth of this cluster in 
the Chicago region.  Examination of the EE Lighting sector proceeded through review of existing 
industry analysis and reports22 and interviews with Chicago area firms and industry leaders, 
including manufacturers, designers, investors and distributors.23   
 
The information learned from this analysis is presented in four sections.  The first summarizes the 
ǇǊƻƧŜŎǘΩǎ ƪŜȅ ŦƛƴŘƛƴƎǎ ŀƴŘ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ.  Following that is an analysis of the EE Lighting 
industry, which describes the basic structure of the sector ς the core technologies; products and 
services; customer segments; and the primary industry value chains and types of firms that 
participate in those value chains.  This analysis is fundamental to understanding what might actually 
constitute the cluster (and whether there is one).  The third section examines the primary market 
dynamics and their implications concerning the opportunities for cluster development.  The fourth 
section then applies the industry research to Chicago, analyzes the local cluster characteristics and 
identifies growth strategies and next steps.  In addition to recommending strategies specific to the 
EE Lighting sector (or, as it turns out, the emerging Integrated Lighting and Building Energy Systems 
cluster of which it is a part), the report also suggests steps to strengthen the Chicago ǊŜƎƛƻƴΩǎ 
institutional infrastructure around green economic development.   
 

1. Summary of Findings and Recommendations  
 
Key Findings about the EE Lighting Sector 
 

 Historically conservative sector undergoing transformation.  The lighting sector has been a 
traditional and conservative sector that is undergoing significant transformation. 

 

 High growth.  The EE Lighting sector (especially in LEDs) is a growth sector with many new 
business opportunities. 

 

 Growth burst in the next five years.  The large burst in LED growth will come in the next 2-5 
years as costs continue to fall and performance and quality continue to rise.  By 2020, LED lights 
are expected to account for up to 60% of the overall lighting market. 

 

 New entrants.  Many new players will enter the market, throwing industry leadership up for 
grabs. 
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 A list of primary industry reference sources is included in Appendix E. 
23

 A list of the interviewees is included in Appendix D. 
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 More integrated technology.  Unlike incandescent light bulbs and other traditional lighting 
sources, which are sold separate from the fixture, LEDs are often integrated into the design of 
the fixture and sold as one product.   

 

 Distribution changes.  EE Lighting technology will drive changes in distribution, including 
distributors with more technical and design knowledge; more direct distribution; and a larger 
role for energy management companies and integrators of energy efficiency products and 
technologies. 

 

 Niche opportunities.  There will be many new opportunities for players with customized niche 
applications. 

 

 Growth in non-manufacturing markets.  The market for lighting design, controls and energy 
management will grow substantially, with much of it driven by regional players. 

 

 Opportunities for US manufacturing.  While most commodity manufacturing will be done 
overseas, the economics of domestic production are favorable for niche products with smaller 
lot sizes and shorter lead times. 

 

 Strong regional presence of firms.  The Chicago region has a large concentration of lighting 
firms that cover a broad range of technologies, products, services and markets.  The sector has 
a strong location quotient.  Many of these companies are actively transforming their business 
models to adapt to new market realities. 

 

 This is the right time for leadership.  Because this is an industry undergoing fundamental 
transformation, if the Chicago region wants to take a leadership position in the sector, this is 
the right time to do it.   
 

Based on these findings, the project makes the following summary recommendations:  
 

1. CƻŎǳǎ ƻƴ ǘƘŜ ōǊƻŀŘŜǊ άIntegrated Lighting and Building 9ƴŜǊƎȅ {ȅǎǘŜƳǎέ ŎƭǳǎǘŜǊ.  Given the 
ǎǘŀǘŜ ƻŦ ǘǳǊōǳƭŜƴŎŜ ƛƴ ǘƘŜ 99 [ƛƎƘǘƛƴƎ ǎŜŎǘƻǊΣ ƛǘ ƳŀƪŜǎ ǎŜƴǎŜ ǘƻ ǘŀƪŜ ²ŀȅƴŜ DǊŜǘȊƪȅΩǎ ŀŘǾƛŎŜ 
ŀƴŘ άǎƪŀǘŜ ǘƻ ǿƘŜǊŜ ǘƘŜ ǇǳŎƪ ƛǎ ƎƻƛƴƎ ǘƻ ōŜΦέ  Lƴ ǘƘƛǎ ǊŜǎǇŜŎǘΣ ǘƘŜ ǘǿƻ ƪŜȅ ǘǊŜƴŘǎ ǘƻ Ǉŀȅ 
attention to are: 1) the increased integration of lighting design, controls and management in 
the EE Lighting sector; and 2) a greater integration of lighting with other energy efficiency 
products and sŜǊǾƛŎŜǎ ŀƴŘ ŀƴ ƛƴŎǊŜŀǎƛƴƎ ǊƻƭŜ ƻŦ άŜƴŜǊƎȅ ƳŀƴŀƎŜƳŜƴǘ ƛƴǘŜƎǊŀǘƻǊǎέ ƛƴ ǘƘŜ 
lighting distribution process.  These trends argue for focusing cluster development in 
Chicago not on the EE Lighting niche by itself, but on the larger commercial and institutional 
building energy efficiency market.  This expanded focus would encompass a broader range 
of firms in the sector, including architecture/design; building engineering; property 
management; energy efficiency management; building controls/management systems; and 
Smart Grid integration. 

 
2. Make Chicago the easiest place in the world to do real world applied R&D on building energy 

efficiency technologies.  An applied R&D network would provide manufacturers with an 
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opportunity to prove their quality in demonstration sites; develop relationships with 
new/more important distribution players such as lighting/building designers, ESCOs, utilities 
and commercial building managers; and use these relationships to build trust that allows 
them to gain market acceptance without going through the cumbersome efficiency 
verification process.  It would also provide an opportunity for manufacturers of related 
products to integrate with one another.  This system would benefit the 
customers/distributors by allowing them to easily compare products and work with the 
manufacturer to get the desired customization.  Overall, this strategy would use close-knit 
relationships between building designers, owners and managers, and providers of energy 
efficiency products and services, to shorten the time between innovation development and 
its penetration ƛƴǘƻ ǘƘŜ ƳŀǊƪŜǘΦ  [ŜǾŜǊŀƎƛƴƎ /ƘƛŎŀƎƻΩǎ ǳƴƛǉǳŜ ŀǎǎŜǘǎ ƛƴ ǘƘŜ ŎƻƳƳŜǊŎƛŀƭ 
building sector, such a system could make Chicago the place to go to do real world applied 
R&D and accelerate commercialization of energy efficient building technologies. 

 

2. Energy Efficient Lighting Sector Overview  
 

2.1. Introduction to the Energy Efficient Lighting Sector 
 
¢ƘŜǊŜ ƛǎ ƴƻ ǇǊŜŎƛǎŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ǿƘŀǘ ŎƻƴǎǘƛǘǳǘŜǎ άŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴǘέ ƭƛƎƘǘƛƴƎΣ ōǳǘ ƛǘ ƛǎ ƎŜƴŜǊŀƭƭȅ ǳǎŜŘ 
to denote lighting systems that are significantly more efficient over their life cycle than traditional 
incandescent and less efficient fluorescent lighting systems.  The two most common types of EE 
Lighting are compact fluorescent lights (CFLs) and light emitting diodes (LEDs).  The more efficient 
T5 and T8 fluorescent bulbs are also sometimes included in this category.  Energy efficient lighting is 
a subset of the overall lighting industry, and thus shares its market dynamics (which are changing as 
the energy efficient subset becomes more popular).   
 
Lighting is a major source of electricity use in the US.  The Energy Information Administration (EIA) 
estimates that in 2010, about 507 billion kilowatt-hours (kWh) of electricity were used for lighting 
by the residential and commercial sectors.  This was equal to about 18% of the total electricity 
consumed by both of those sectors and 13.5% of total U.S. electricity consumption. 
 

 Residential lighting consumption was about 207 billion kWh, equal to about 14% of all 
residential electricity consumption.   

 About 300 billion kWh was consumed for lighting by the commercial sector, which includes 
commercial and institutional buildings and public street and highway lighting, equal to 
about 22% of commercial sector electricity consumption. 

 
Higher energy costs and interest in protecting the environment from climate change are causing 
consumers to demand lighting products that use less energy.  Companies big and small have risen 
to the challenge, and now new lighting technologies have the potential to significantly reduce the 
electricity used for lighting.  A recent Navigant Consulting report for USDOE projects that LED 
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market penetration could reduce lighting electrical consumption by 25% below 2010 levels by 
2030.24 
 
Compared to many other market segments, the lighting industry is very complex and highly 
fragmented.25 To understand the industry, it is useful to look at it from several different 
perspectives.  Three of these are summarized in Table 2. 
 
Table 2.  Lighting Segmentations. 

Lighting Technology Application Environments Types of Industry Players 

 Incandescent 

 High intensity discharge 
(HID) 

 Fluorescent 

 Light Emitting Diodes 
(LEDs) 

 General lighting 
o Residential lighting fixtures 
o Commercial and industrial 

lighting fixtures 
o Outdoor lighting fixtures 

 Portable electric lamps 

 Vehicle lighting fixtures 

 Backlighting for electronics 

 Manufacturers 

 Material & Component 
Suppliers 

 Architects, Engineers, 
Designers 

 Software and Controls 

 Distributors and Installers 

 Energy Management 
Integrators 

 Utilities 

 Federal Government R&D 

 
Each of these aspects of the EE Lighting industry is discussed in more detail below. 
 

2.2. Different Types of Lighting Technology 
 
Table 3 provides some basic information on the four primary types of light source. 
 
The level of lighting efficiency is measured by a combination of the lumens (a measurement of light 
intensity) produced per watt of electricity, and the life expectancy of the light source.  These two 
factors add up to the overall life-cycle costs of the lighting source. 

                                                        
24

 Navigant Consulting, "Energy Savings Potential of Solid-State Lighting in General Illumination Applications 2010-
2030," February 2010, p.  42, 
http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/ssl_energy-savings-report_10-30.pdf.  
25

 ! ǊŜŎŜƴǘ aŎYƛƴǎŜȅ ǊŜǇƻǊǘ ƴƻǘŜǎΥ άLƴ ŎƻƴǘǊŀǎǘ ǘƻ ǘȅǇƛŎŀƭ ŜƭŜŎǘǊƻƴƛŎǎ ǇǊƻŘǳŎǘǎΣ ǘƘŜ ƭƛƎƘǘƛng industry is very 
ŦǊŀƎƳŜƴǘŜŘ ŀƴŘ ŎƻƳǇƭŜȄΣ ŀǎ ƭƛƎƘǘƛƴƎ ƛǎ ǳǎŜŘ ƛƴ ǎƻ Ƴŀƴȅ ŘƛŦŦŜǊŜƴǘ ǿŀȅǎΦέ aŎYƛƴǎŜȅ ϧ /ƻƳǇŀƴȅΣ ά[ƛƎƘǘƛƴƎ ǘƘŜ ²ŀȅΥ 
tŜǊǎǇŜŎǘƛǾŜǎ ƻƴ ǘƘŜ Dƭƻōŀƭ [ƛƎƘǘƛƴƎ aŀǊƪŜǘΣέ aŎYƛƴǎŜȅ ϧ /ƻƳǇŀƴȅΣ LƴŎΦΣ нлммΣ ǇΦ мтΣ 
http://img.ledsmagazine.com/pdf/LightingtheWay.pdf. 

http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/ssl_energy-savings-report_10-30.pdf
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Table 3.  Primary light sources. 

Light Source Description 
Incandescent  
 

 

 The incandescent light bulb makes light by heating a metal filament wire to a high 
temperature until it glows.  The hot filament is protected from air by a glass bulb 
that is filled with inert gas or evacuated.   

 In a halogen lamp, a chemical process returns metal to the filament, extending its 
life.  The light bulb is supplied with electrical current by feed-through terminals or 
wires embedded in the glass.   

 Most bulbs are used in a socket which supports the bulb mechanically and connects 
the current supply to the bulb's electrical terminals. 

High Intensity 
Discharge 

 
 

 HID lamps are a type of electrical lamp which produces light by means of an electric 
arc between tungsten electrodes housed inside a translucent or transparent fused 
quartz or fused alumina arc tube.  This tube is filled with both gas and metal salts. 

 Mercury vapor lamps and metal halide lamps are two common variations of the HID 
technology. 

 HID lamps are typically used when high levels of light over large areas are required, 
and when energy efficiency and/or light intensity are desired.  These areas 
include gymnasiums, large public areas, warehouses, movie theaters, football 
stadiums, outdoor activity areas, roadways, parking lots, and pathways. 

Fluorescent  

 

 A fluorescent lamp or fluorescent tube is a gas-discharge lamp that 
uses electricity to excite mercury vapor.  The excited mercury atoms produce short-
wave ultraviolet light that then causes a phosphor to fluoresce, producing visible 
light. 

 A fluorescent lamp converts electrical power into useful light more efficiently than 
an incandescent lamp.  Lower energy costs typically offset the higher initial cost of 
the lamp.  The lamp fixture is more costly because it requires a ballast to regulate 
the current through the lamp. 

Compact 
Fluorescent Bulbs 

 

 A compact fluorescent lamp (CFL) is a fluorescent lamp designed to replace 
an incandescent lamp; most types fit into light fixtures formerly used for 
incandescent lamps. 

 Compared to general-service incandescent lamps giving the same amount of visible 
light, CFLs use less power (typically one fifth) and have a longer rated life (six to ten 
times average).  Despite a higher purchase price than an incandescent lamp, they 
can save over five times its purchase price in electricity costs over the lamp's 
lifetime.   

 Like all fluorescent lamps, CFLs contain mercury, which complicates their disposal.   

Light Emitting 
Diodes 
 

 
 

 Light-emitting diodes (LEDs) are semiconductor devices that convert electricity to 
light.  LED lighting is also ŎŀƭƭŜŘ άǎƻƭƛŘ ǎǘŀǘŜ ƭƛƎƘǘƛƴƎέ ōŜŎŀǳǎŜ ǘƘŜ ƭƛƎƘǘ ƛǎ ŜƳƛǘǘŜŘ 
from a solid objectτ a block of semiconductor materialτrather than from a 
vacuum or gas tube, as in traditional incandescent or fluorescent lights. 

 Unlike incandescent or fluorescent lights, LEDs aǊŜ ƴƻǘ ƛƴƘŜǊŜƴǘƭȅ ǿƘƛǘŜΦ  ά²ƘƛǘŜέ 
light is actually a mix of wavelengths in the visible spectrum, whereas LEDs emit 
light in a very narrow range of wavelengths, and so are ideal for producing colored 
light. 

 An organic light-emitting diode (OLED) is an LED that uses a layer of organic 
compounds which emit light in response to an electric current.  The advantages of 
OLEDs are that they can be printed on inexpensive flexible plastic substrates; they 
have better power efficiency; and faster response times.  Currently, however, they 
suffer from very high production costs; short life spans; poor efficiency under some 
circumstances; and lack of robustness in outdoor environments.  They are not 
expected to be a significant technology in general illumination for some time. 
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Table 4 compares different features of LEDs, CFLs and incandescents.26  
 
Table 4.  Comparison of Common Light Sources. 

 Aspect LEDs CFLs Incandescents 

Frequent On/Off Cycling no effect shortens lifespan some effect 

Turns on instantly Yes slight delay yes 

Durability Durable fragile fragile 

Heat Emitted low (3 BTUs/hr) medium (30 BTUs/hr) high (85 BTUs/hr) 

Sensitivity to temperature No yes some 

Sensitivity to humidity No yes some 

Hazardous Materials None 5 mg mercury/bulb none 

Replacement frequency  
(over 50k hours) 

1 5 40+ 

 
Chart 3, from USDOE, provides a graphic display of the performance variations of different lighting 
technologies.27 
 
Chart 3.  Performance variations of different lighting technologies. 

 
 

2.3. Application Environments 
 
The lighting market is typically segmented into three categories of product application ς general 
lighting; automotive lighting and backlighting. 

                                                        
26

 9ŀǊǘƘŜŀǎȅΣ ά[95 [ƛƎƘǘ .ǳƭōǎΥ /ƻƳǇŀǊƛǎƻƴ /ƘŀǊǘǎΣέ http://eartheasy.com/live_led_bulbs_comparison.html#d.  
27

 ¦Φ{Φ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ƴŜǊƎȅ .ǳƛƭŘƛƴƎ ¢ŜŎƘƴƻƭƻƎƛŜǎ tǊƻƎǊŀƳΣ ά/ƻƳǇŀǊƛƴƎ ²ƘƛǘŜ [ƛƎƘǘ [95ǎ ǘƻ /ƻƴǾŜƴǘƛƻƴŀƭ [ƛƎƘǘ 
{ƻǳǊŎŜǎΣέ hŎǘƻōŜǊ нллуΦ http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/comparing_white_leds.pdf.  

http://eartheasy.com/live_led_bulbs_comparison.html#d
http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/comparing_white_leds.pdf
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 General Lighting covers the use of lighting products in homes, office buildings, factories, 
streets and other common uses.  It is the largest lighting market segment (75% of total 
global sales) and is heavily driven by trends in the real estate sector.  It includes several sub-
categories of application: 
o Residential  
o Commercial 
o Outdoor (streets, stadiums, parking lots, etc.) 
o Portable Lamps (flashlights, etc.) 

 

 Automotive Lighting covers the use of lighting products in the car, truck and off road 
vehicle markets.  It constitutes less than 20% of the total global market. 
 

 Backlighting is the use of lighting for computers, appliances, hand held devices and other 
electronics.  It is the smallest portion of the lighting market. 

 
The technologies, products and sales and distribution channels for these application segments are 
very different.  Some of these variations are described in Table 5 below. 
 
Table 5.  Lighting application environments. 

Application 
Segment 

Dominant 
Technology 

Typical Customers Distribution Channels 

Residential Incandescent  Homeowners 

 Builders 

 Home stores (Home Depot, Lowes) 

 Electrical contractors 

Commercial Fluorescent  A& E firms 

 Contractors 

 Building owners 

 Property management companies 

 Lighting designers 

 Electrical contractors 

 Supply houses 

 Manufacturers reps 

 Energy management companies 

Outdoor HID, 
Fluorescent 

 Municipalities 

 Utilities 

 Retailers 

 Manufacturer reps 

 Public bid 

 Contractors 
Automotive Incandescent, 

Halogen, LED 
 Auto manufacturers 

 Tier 1 suppliers 

 B2B  

Backlighting LED  Device & appliance 
manufacturers 

 B2B 

 
This report and analysis focuses on the general lighting segment and does not address the 
automotive and backlighting markets, which have a smaller opportunity and distinct value chains 
and market dynamics.  In particular, it centers on commercial and residential lighting,28 which can 
be thought of as a part of the larger building sector, with energy efficient general lighting part of the 
green building sector.  Green building is the practice of creating structures and using processes that 

                                                        
28

 While energy efficient Outdoor Lighting is a growing market, a cluster opportunity around Outdoor Lighting was 
less obvious, given the market dynamics and nature of the existing firms in Chicago (to be described more in 
sections 3 and 4).   
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are environmentally responsible and resource-efficient throughout a building's life-cycle from siting 
to design, construction, operation, maintenance, renovation and deconstruction.29  
 
While there is no formal definition of the elements of the building sector, it can be broken down 
into three basic categories, with several sub-categories (see Table 6).  Of these categories and 
subcategories, the lighting sector interacts most with the building services category and the building 
controls subcategory.   
 
Table 6.  Building Sector Categories.

30
 

Building Services Building Products Building Materials 

 Architecture, engineering and design 
services 

 Construction and Construction 
Management 

 Building Services 
o Property management 
o Energy management 
o Janitorial services 
o Landscaping services 
o Waste management 

 Cleaning products 

 Furnishings 

 Windows 

 Doors 

 Flooring 

 Insulation 

 Roofing 

 HVAC 

 Lighting 

 Plumbing 

 Building controls 

 Asphalt 

 Concrete 

 Metals 

 Paint and coatings 

 Plastics 

 Textiles 

 Wood 
 

 
The building sector can be further segmented by building type.  The major categories of building 
types are single family residential; multi-family; commercial/institutional and industrial.31  Segment 
differentiations are important for many aspects of the building sector, since product configuration, 
sales and distribution, and pricing vary significantly by segment.  The commercial building sector is 
especially relevant to the energy efficient lighting sector, as these building managers are more likely 
to be willing to make the upfront capital investment necessary to convert traditional lights to LED. 
 

2.4. Types of Industry Players 
 
There are many different kinds of companies that participate in the lighting sector.  Some of the 
major types of players are summarized below. 
 
Manufacturers 
 
Three companies dominate the global lighting manufacturing sector ς Philips, GE and OSRAM 
Sylvania (a subsidiary of Siemens).  These companies together have constituted 60-70% of the total 

                                                        
29

 http://www.epa.gov/greenbuilding/ 
30

 Partly based on the taxonomy in Green Building Alliance, άDǊŜŜƴ .ǳƛƭŘƛƴƎ tǊƻŘǳŎǘǎ ŀƴŘ {ŜǊǾƛŎŜǎ ς Market 
Analysis for Pennsylvania and Benchmark States,έ aŀǊŎƘ нллфΦ 
31

 For a more complete segmentation of the building sector, see the recent reports on the Building Retrofit 
Industry and Market (BRIM) initiatives, posted on the Rockefeller Foundation web site at: 
http://www.rockefellerfoundation.org/news/publications/building-retrofit -industry-market-brim 

http://www.epa.gov/greenbuilding/
http://www.rockefellerfoundation.org/news/publications/building-retrofit-industry-market-brim
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market for several decades.32 The large integrated producers manufacture, distribute and service 
every type of light source for all end use environments. 

 
The remainder of the market is occupied by a very wide variety of smaller niche manufacturers.  
Most specialize in one lighting technology or another, but many are also expanding their product 
line to include new technologies like LEDs.  Examples of US based companies include Acuity Brands, 
Cooper Lighting, Hubbell Lighting, Juno Lighting, and Leviton. 
 
Material and Component Suppliers 
 
The material and component suppliers vary widely by type of lighting technology.  For incandescent 
and fluorescent bulbs, the primary components are the glass bulb; filaments; metal base; gases 
(argon and mercury); ballasts; starters; and metal and plastic fixtures.  For LEDs, there is a more 
complex supply chain.  The most important component is the LED chip itself.  Other components 
include connectors, diodes, drivers, substrate, lenses, wires, and circuit boards. 
 
Architects, Engineers and Designers 
 
The architecture and engineering industry plays an important role in influencing lighting choices, 
primarily in the commercial building sector.  Architectural firms frequently have a lighting designer 
on staff.  In addition, a sub-industry of lighting designers typically works in small practices and 
specializes in the design of lighting systems for large building contractors and owners. 
 
Software and Controls 
 
As energy efficiency becomes more important, and as LED technologies offer a wider range of 
dimming options, lighting control systems are becoming a more important part of the lighting 
industry.  Controls are typically sold through three different kinds of venues: 
 

 Some controls are integrated into the lighting fixture and sold by the lighting 
manufacturer. 

 A separate set of firms sells independent controls products for the lighting sector. 

 Some lighting controls are designed into integrated building management systems that 
control overall building systems. 
 

Distributors and Installers 
 
Many different kinds of firms distribute and install lighting products, including: 
 

 Big box retail stores like Home Depot, Lowes and Walmart.  (Home Depot is the largest 
single buyer of light bulbs in the world.)  These retailers typically serve residential 
customers and residential contractors. 

 aŀƴǳŦŀŎǘǳǊŜǊǎΩ ǊŜǇǎ ŀǊŜ ǳǎŜŘ Ŧƻr sales in the commercial and industrial sectors. 

                                                        
32

 McKinsey, 2011.   
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 Electrical contractor and electric supply houses are a key distribution source.  Some of 
these are large national players like Grainger; in addition, there is a robust network of 
independent regional and national electric supply houses. 

 
Energy Management Integrators 
 
Energy management companies are playing an increasingly important role in the lighting market.  
This is driven by two primary factors: 
 

 An increased interest in opportunities for comprehensive energy efficiency strategies as 
a cost saving and greenhouse gas reduction strategy. 

 New lighting technologies like LEDs have high up-front costs that can be a barrier to 
customer acquisition.  Energy Performance Contracting (EPC), where a third party 
Energy Services Company (ESCO) covers the capital cost of installation in return for 
compensation through savings, can be an effective way of overcoming this barrier. 

 
¢Ƙƛǎ ƴƛŎƘŜ ƛƴŎƭǳŘŜǎ ǘǊŀŘƛǘƛƻƴŀƭ άǎǳǇŜǊ 9{/hǎέ ǎǳŎƘ ŀǎ {ƛŜƳŜƴǎΣ !ƳŜǊŜǎŎƻΣ WƻƘƴǎƻƴ /ƻƴǘǊƻƭǎ ŀƴd 
Honeywell (many of whom also sell their equipment as part of the EPC deals), as well as specialized 
energy management companies (e.g. Lime Energy), and companies that are focused only on lighting 
management (such as Sylvania Lighting Services).  All of the Big Three lighting producers offer 
lighting services products to their customers. 
 
Utilities 
 
Utilities are increasingly important players in this sector as Energy Efficiency Portfolio Standards 
(EEPS) generate capital to subsidize energy efficient lighting technology installation.  EEPS programs 
use ratepayer funds to pay for part of the cost of energy efficiency measures for residential and 
commercial customers.  In the top five states alone, these expenditures exceeded $2.2 billion in 
2009 and are expected to increase in the future.   
 
A recent report of the American Council for an Energy Efficient Economy (ACEEE) noted how 
important lighting technology was to the success of these programs: 
 

ά9ƭŜŎǘǊƛŎ ǳǘƛƭƛǘƛŜǎ ǎŜŜ ǘƘŜ ǊƻƭƭƛƴƎ ƛƳǇǊƻǾŜƳŜƴǘ ƻŦ ŜŦŦƛŎƛŜƴǘ lighting technologies as creating 
substantial energy savings opportunities.  One utility called the opportunities almost 
ŜƴŘƭŜǎǎΩΦ  ²ƛǘƘ ǘƘŜ ŜǾƻƭǳǘƛƻƴ ƻŦ ǇǊƻƎǊŀƳ ƳŀƴŀƎŜƳŜƴǘ ŀƴŘ ŘŜƭƛǾŜǊȅΣ /ƻƴƴŜŎǘƛŎǳǘΩǎ United 
Illuminating could meet their savings goals with ƭƛƎƘǘƛƴƎ ŀƭƻƴŜΦέ33 

 

 
 
 

                                                        
33

 Nowak, Seth, Martin Kushler, Michael Sciortino, Dan York and Patti White, ά9ƴŜǊƎȅ 9ŦŦƛŎƛŜƴŎȅ wŜǎƻǳǊŎŜ 
Standards: State and Utility Strategies for Higher Energy Savings,έ !ƳŜǊƛŎŀƴ /ƻǳƴŎƛƭ for an Energy Efficient 
Economy, June 2011, p. 10, http://aceee.org/research-report/u113.  

http://aceee.org/research-report/u113
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Government 
 

Many countries, including the US, are investing in R&D to advance their lighting industries.  In 
addition to the US, Japan, South Korea, Taiwan and China have made significant national 
investments in LED R&D.   
 

The US DeǇŀǊǘƳŜƴǘ ƻŦ 9ƴŜǊƎȅΩǎ .ǳƛƭŘƛƴƎ ¢ŜŎƘƴƻƭƻƎȅ tǊƻƎǊŀƳ ǎǇƻƴǎƻǊǎ ŀ {ƻƭƛŘ {ǘŀǘŜ [ƛƎƘǘƛƴƎ ό{{[ύ 
initiative34 that was established by the Energy Policy Act of 2005.  The goal of this program is to: 
 

ά.ȅ нлнрΣ ŘŜǾŜƭƻǇ ŀŘǾŀƴŎŜŘ ǎƻƭƛŘ-state lighting technologies that, compared to conventional 
lighting technologies, are much more energy efficient, longer lasting, and cost-competitive 
by targeting a product system efficiency of 50 percent with lighting that closely reproduces 
ǘƘŜ ǾƛǎƛōƭŜ ǇƻǊǘƛƻƴǎ ƻŦ ǘƘŜ ǎǳƴƭƛƎƘǘ ǎǇŜŎǘǊǳƳΦέ35 

 
The SSL initiative supports a broad range of strategies to advance the SSL sector, including: 
 

 Basic energy science research that supports SSL 

 Core technology research 

 tǊƻŘǳŎǘ ŘŜǾŜƭƻǇƳŜƴǘ ǊŜǎŜŀǊŎƘΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ƛƴŘǳǎǘǊȅ άǘŜŎƘƴƻƭƻƎȅ 
ǊƻŀŘƳŀǇǎέ 

 Manufacturing R&D to improve the efficiency of US SSL manufacturing 

 Support for technology commercialization, including product testing, design 
competitions, and technical information 

 Development of standards for the industry 

 Strategic partnerships, including: 
o Next Generation Lighting Industry Alliance 

(NGLIA) 
o Partnership with the Illuminating 

Engineering Society (IES) 
o Partnership with the International 

Association of Lighting Designers (IALD) 
 
In addition to R&D investments, governments also act as a 
major customer for EE Lighting.   
 
 

                                                        
34

 U.S. Department of EnergyΣ ά{ƻƭƛŘ-State Lighting,έ ƘǘǘǇΥκκǿǿǿмΦŜŜǊŜΦŜƴŜǊƎȅΦƎƻǾκōǳƛƭŘƛƴƎǎκǎǎƭκŀōƻǳǘΦƘǘƳƭΦ 
35

 Bardsley Consulting, Navigant Consulting, Inc., Radcliffe Advisors, Inc., SB Consulting, and Solid State Lighting 
{ŜǊǾƛŎŜǎΣ LƴŎΦΣ ά{ƻƭƛŘ-{ǘŀǘŜ [ƛƎƘǘƛƴƎ wŜǎŜŀǊŎƘ ŀƴŘ 5ŜǾŜƭƻǇƳŜƴǘΥ aǳƭǘƛȅŜŀǊ tǊƻƎǊŀƳ tƭŀƴΣέ aŀȅ нлммΣ 
http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/ssl_mypp2011_web.pdf. 

ά/ǳǊǊŜƴǘ [95 ƳŀǊƪŜǘ ǎƘŀǊŜ ƛƴ ƻǳǘŘƻƻǊ 
lighting is estimated at around 5 percent.  
It is expected to be close to 40 percent in 
2016, rising to around 70 percent in 2020.  

Government initiatives are key to 
adoption.  Governments are the chief 

owners of most outdoor lighting and are 
therefore the prime decision makers on 

LED installations.  The current pressure on 
governments to reduce CO2 emissions will 
push LED market share ƛƴ ǘƘƛǎ ǎŜƎƳŜƴǘΦέ 

 
(McKinsey, 2011) 
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3. Energy Efficient Lighting Trends and Industry Dynamics  
 
The lighting industry has historically been a mature, conservative industry with relatively few 
dramatic changes in structure and technology.  The first light bulb was invented in the 1870s, and 
anotƘŜǊ ǘŜŎƘƴƻƭƻƎƛŎŀƭ ƛƴƴƻǾŀǘƛƻƴ ŘƛŘƴΩǘ ŜƳŜǊƎŜ ǳƴǘƛƭ ǘƘŜ ƛƴǾŜƴǘƛƻƴ ƻŦ ǘƘŜ ŦƭǳƻǊŜǎŎŜƴǘ ƭƛƎƘǘ ōǳƭō ƛƴ 
the 1920s.  The industry has operated without any fundamental technology changes until the 
introduction of commercial scale LEDs in the latter decades of the last century. 
 
The most important dynamic in this market will be the increased market share of LEDs.  While LEDs 
now have a relatively small share of the general lighting market (7% in 2010), they are expected to 
grow to dominate the market over the next decade, potentially achieving a 60%+ market share by 
2020.36 In the process, they will drive a radical restructuring of the lighting sector and its value 
chain, creating many opportunities for new value creation and growth. 
 
The advantages of LED lighting that will drive this market growth include: 
 

 Life span.  LEDs can last up to 10 times as long as CFLs, and 50-100 times longer than 
incandescent bulbs. 

 Efficiency.  LEDs are three to four times more efficient than incandescent and halogen 
sources. 

 Durability.  Without a filament, LEDs are more durable and less prone to damage than 
traditional lighting sources. 

 No Mercury.  Mercury disposal is a major issue for fluorescents of all types. 

 Less Heat.  LEDs produce 3.4 BTUs per hour, compared to 85 for incandescent bulbs, 
therefore avoiding heat buildup in living and working spaces. 

 
See Table 7 for a comparison of the costs over time for LED, CFL and incandescent light sources in a 
residential setting.37 
 
Table 7.  Comparison of light source lifetime costs. 
  LED CFL Incandescent 
Light bulb projected lifespan 50,000 hours 10,000 hours 1,200 hours 
Watts per bulb (equiv.  60 watts) 6 14 60 
Cost per bulb $35.95 $3.95 $1.25 
KWh of electricity used over  
50,000 hours 

300 700 3000 

Cost of electricity (@ 0.20per KWh) $60 $140 $600 
Bulbs needed for 50k hours of use 1 5 42 
Equivalent 50k hours bulb expense $35.95 $19.75 $52.50 
Total cost for 50k hours $95.95 $159.75 $652.50 
COST SAVINGS OVER 50,000 HOURS, IN A HOUSEHOLD WITH 25 BULBS 
Total cost of bulbs and energy $2398.75 $3993.75 $16,312.50 
Savings to household by switching  
from incandescents 

$13,913.75 $12,318.75 0 

                                                        
36

 McKinsey, 2011, p. 17. 
37

 Eartheasy, ά[95 Light Bulbs: Comparison Charts,έ http://eartheasy.com/live_led_bulbs_comparison.html#d.  

http://eartheasy.com/live_led_bulbs_comparison.html#d
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3.1. Dramatic Market Share Gains Forecast for LEDs 
 
McKinsey and Company forecasts a fundamental shift in market share for different light 
technologies over the next nine years.  Chart 4, below, shows expected global shares for both units 
(number of lights installed), and value (dollar value of the light units in Euros). 

 
The level of disruption this kind of shift can produce should not be underestimated.  It projects 
the value of the LED market will more than quadruple in the next five years. 
 
/ƘŀǊǘ р ǎƘƻǿǎ Ƙƻǿ άǘǊŀŘƛǘƛƻƴŀƭέ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴǘ ǎƻǳǊŎŜǎ ǎǳŎƘ ŀǎ /C[ǎ ŀƴŘ ƘƛƎƘ ŜŦŦƛŎƛŜƴŎȅ 
fluorescents (e.g.  T8 and T5 lamps) will play a transitional role in this market shift. 
 

Chart 4. 
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Several interviewees emphasized that the large-scale shift to LED lighting technology will not 
happen until additional improvements in the cost/performance ratio are achieved, but they see its 
eventual ascendance as inevitable.  Representative quotes include the following:38 
 

ά[95 Ŏƻǎǘǎ ƴŜŜŘ ǘƻ ŎƻƳŜ Řƻǿƴ у-1л ŦƻƭŘ ǘƻ ōŜ ŎƻƳǇŜǘƛǘƛǾŜΦέ  
 
ά.ȅ ŀƴŘ ƭŀǊƎŜ ƛƴ ƎŜƴŜǊŀƭ ƛƭƭǳƳƛƴŀǘƛƻƴΣ [95 ƛǎ ǎǘƛƭƭ ǘƻƻ ŜȄǇŜƴǎƛǾŜ ŀƴŘ ŘƻŜǎƴΩǘ Ǉǳǘ ƻǳǘ ǘƘŜ ǾŀƭǳŜ 
of light required on a cost effective basis.  Frankly, T-5 and T-8 fluorescents still offer efficient 
high quality of light and are ǉǳƛǘŜ ƛƴŜȄǇŜƴǎƛǾŜΦέ   
 
ά[95 ƛǎ ƴƻǘ ȅŜǘ ǊŜŀŘȅ ŦƻǊ ǇǊƛƳŜ ǘƛƳŜ.  The real market for LEDs in the short term is the 
commercial/institutional sector.  There the lights get used for more hours, so the payback is 
ŦŀǎǘŜǊΦέ   
 
άwƛƎƘǘ ƴƻǿ ǘƘŜǊŜ ƛǎ ŀ ǇǊƛŎŜ ƛǎǎǳŜ with LEDs.  They are selling for 2-3 times traditional lighting 
costs.  But the LED performance is improving rapidly.  Right now we only have 5% LED 
market penetration.  .ǳǘ ƛƴ н ȅŜŀǊǎ ƻǊ ƳƻǊŜ ƛǘ ǿƛƭƭ ǊŜŀƭƭȅ ǘŀƪŜ ƻŦŦΦέ 

                                                        
38

 All quotations are from interviews with individuals in the energy efficient lighting sector.  Attribution is not 
included because interviewees were assured confidentiality. 

Chart 5. 
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ά[95ǎ ŀǊŜ ƎƻƛƴƎ ǘƻ ǉǳƛŎƪƭȅ ǘŀƪŜ ƻǾŜǊ the lighting world.  The offices of the future will be lit 
with LEDs.  Pretty soon, we will have $20 LED replacement bulbs.  In 2-4 years the 
ǇǊƛŎŜκǇŜǊŦƻǊƳŀƴŎŜ ŎǳǊǾŜ ǿƛƭƭ ŎǊƻǎǎ ŀƴŘ ǘƘŜ ƳŀǊƪŜǘ ǿƛƭƭ ǊŜŀƭƭȅ ƳƻǾŜΦέ  
 
άhƴŜ ƻŦ ǘƘŜ ōŜǎǘ ƳŀǊƪŜǘǎ ŦƻǊ [95ǎ ƛǎ ƻǳǘŘƻƻr lighting.  The economics there already make 
sense.  There are 56 million cobra-head lights in the US.  At $400 a fixture, that is a $20+ 
billion market.  The indoor market, however, is 2-4 years off.  Bulbs still cost $30-ϷплΦέ   
 
ά[95 Ƙŀǎ ōŜŜƴ ƎŜǘǘƛƴƎ Ƴuch more efficient and cost effective, even in the last 18 months.  
The price of chips has dropped from $2.40 to $1.20.  L ǘƘƛƴƪ ƛǘ ǿƛƭƭ ŜǾŜƴǘǳŀƭƭȅ Ǝƻ ǘƻ ϷлΦлрΦέ 
 
ά[95 ŘŜǾŜƭƻǇƳŜƴǘ ƛǎ ŀ ōƛǘ ŀƭƭ ƻǾŜǊ ǘƘŜ ǇƭŀŎŜ.  ¢ƘŜǊŜ ƛǎƴΩǘ ȅŜǘ ōǊƻŀŘ ŀŎŎŜǇǘŀƴŎŜ ƻŦ ǘƘŜ [95 
platform ς so I agree that ǿŜΩǊŜ still a few years away before new installations are majority 
LED.  .ǳǘ ǘƘŜǊŜ ƛǎ ƴƻ ǉǳŜǎǘƛƻƴ ǘƘŀǘ ǘƘŀǘ ƛǎ ǿƘŜǊŜ ǘƘƛƴƎǎ ŀǊŜ ƘŜŀŘƛƴƎΦέ   
 
άL ǎŜŜ ǘƘŜ [95 ƳŀǊƪŜǘ ŎƘŀƴƎƛƴƎ ŘǊŀƳŀǘƛŎŀƭƭȅ.  It is happening a lot faster than I ever 
imagined.  Quality is improving and price is coming down.  I think within the next 3-4 years, 
ǘƘŜ ƳŀǊƪŜǘ ǿƛƭƭ ōŜ ол҈ ƻǊ ƳƻǊŜ [95Φέ   

 
These market changes will be accelerated by federal regulations.  The Energy Independence and 
Security Act (EISA) of 2007 sets minimum standards of performance for light bulbs beginning in 
2012.  These standards are high enough that the incandescent bulbs commonly used by consumers 
will not meet these standards.  The EISA will essentially eliminate 40W, 60W, 75W and 100W 
medium screw base incandescent bulbs by 2014.39  These regulations are expected to accelerate 
the replacement of traditional bulbs by CFLs, halogens and LEDs. 
 

3.2. Barriers to LED Market Growth 
 
Although there appears to be a very strong consensus that the LED lighting market will eventually 
grow rapidly and eclipse other forms of lighting, there also are a number of factors that represent 
potential barriers to that growth.  These help to explain why the market has not already reached its 
projected height: 
 

 Cost to Performance Curve.  As noted above, LEDs are still considered to have high upfront 
costs relative to lighting performance.  Costs are rapidly dropping, however, and quick 
improvement in the cost to performance curve is expected. 
 

                                                        
39

 As this report nears completion, these standards face uncertainty in Congress.  The omnibus spending bill passed 
ōȅ /ƻƴƎǊŜǎǎ ƻƴ 5ŜŎŜƳōŜǊ мсΣ нлмм ƛƴŎƭǳŘŜǎ ƛƴ ƛǘ άa provision that prevents the Department of Energy from 
spending any money to implement or enforce the energy efficiency standards for light bulbsέ ŦƻǊ ƴƛƴŜ ƳƻƴǘƘǎΦ  Lǘ ƛǎ 
not yet clear exactly what effect this will have on the lighting industry, which supported the standards, but it will 
not change the underlying economics that make more efficient lighting, and particularly LED lighting, the 
technology of the future.  See http://www.chicagotribune.com/business/breaking/chi-incandescent-light-bulb-
ban-put-on-hold-20111216,0,805622.story 

http://www.chicagotribune.com/business/breaking/chi-incandescent-light-bulb-ban-put-on-hold-20111216,0,805622.story
http://www.chicagotribune.com/business/breaking/chi-incandescent-light-bulb-ban-put-on-hold-20111216,0,805622.story
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 Product Quality.  Several interviewees noted that in the early stages of the LED market, 
ǎǳōǎǘŀƴŘŀǊŘ ǇǊƻŘǳŎǘǎ άǇƻƭƭǳǘŜŘέ ǘƘŜ ƳŀǊƪŜǘ ŀƴŘ ǎƭƻǿŜŘ ŎƻƴǎǳƳŜǊ ŀŎŎŜǇǘŀƴŎŜ.  As quality 
standards become more rigorous; customers become more sophisticated; and producers 
improve their manufacturing quality, some of this concern is diminishing.   

 

 Distribution Barriers.  Many of the existing lighting distribution channels are ill-equipped to 
sell a technically more complex product that requires higher levels of customized design and 
a more sophisticated ROI analysis.  ²ƘƛƭŜ ǘƘŜ άǊŜ-ŜƴƎƛƴŜŜǊƛƴƎέ ƻŦ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ƴŜǘǿƻǊƪ 
appears to be in full swing, it still requires time to build this capacity at scale. 
 

 Speed of Commercial Viability.  Changing standards for efficiency verification in lighting 
(e.g.  EnergyStar) make it difficult for firms to quickly change their technologies and then 
ƻōǘŀƛƴ ǘƘŜ άŜŦŦƛŎƛŜƴǘέ ƭŀōŜƭΣ ǿƘƛŎƘ ƛǎ ƻŦǘŜƴ ŎǊƛǘƛŎŀƭ ǘƻ ƳŀǊƪŜǘ ŀŎŎŜǇǘŀƴŎŜΦ 

 

3.3. Changes in Market Share Will Drive Industry Restructuring 
 
These shifts in market share will drive a fundamental restructuring of the lighting industry over the 
next decade.  It is important to understand that the future shape of this industry is not yet clear, 
and many aspects of the sector are undergoing transformation in real time.  However, several 
general trends in this restructuring were emphasized both in industry reports and in interviews.  
These include the following: 
 

 Entrance of many new players into the 
market. 
 

 More versatile and integrated technologies. 
 

 Changes in distribution, including an 
increased role for energy services companies. 

 

 Growth opportunities for players with niche 
applications. 

 

 An increased share of the industry profit pool going to players other than lamp and bulb 
producers. 

 

 Primary manufacturing done overseas, but many opportunities for US-based 
production, especially in custom and niche products. 

 
Each of these key trends is discussed in more detail below. 
 
New Players Will Disrupt the Industry Structure 
 
¢ƘŜ ŘƛǎǊǳǇǘƛǾŜ ƴŀǘǳǊŜ ƻŦ ǘƘŜ ƴŜǿ ƭƛƎƘǘƛƴƎ ǘŜŎƘƴƻƭƻƎȅ ƛǎ ǎǳŎŎƛƴŎǘƭȅ ǎǳƳƳŀǊƛȊŜŘ ƛƴ {ŀƴŘŜǊǎƻƴ Ŝǘ ŀƭΩǎ 
report on the structure of the Solid State Lighting industry: 

ñThe penetration of LED technology is 
driving a far-reaching change to the 

industryôs structure.  This 
transformation is affecting every stage 

of the value chain, from upstream, 
where altered production methods are 
driving new capabilities and entrants, 

to downstream, where the fixtures 
market is expanding in multiple 

directions.ò 
 

(McKinsey, 2011, P. 22) 
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ά{ƻƭƛŘ ǎǘŀǘŜ ƭƛƎƘǘƛƴƎ ƛǎ ŎƘŀƭƭŜƴƎƛƴƎ ƛƴŎǳƳōŜƴǘǎ ŀƴŘ ǘƘǊƻǿƛƴƎ ƭŜŀŘŜǊǎƘƛǇ ƛƴ ǘƘŜ ŦǳǘǳǊŜ ƛƴŘǳǎǘǊȅ 
ǳǇ ŦƻǊ ƎǊŀōǎΧ. Which firms will successfully ride this new wave of innovation and what 
impacts these changes will have on incumbents is not yet determined.  Although the first 
wave of lighting innovation in the early 20th century spawned the development of global 
companies like GE, OSRAM and Philips, these 21st century innovations will create challenges 
for incumbents.  New firms are emerging at all levels of the value chain to address the 
opportunities presented by solid-ǎǘŀǘŜ ƭƛƎƘǘƛƴƎ ǘŜŎƘƴƻƭƻƎƛŜǎΦέ40 
 

This view was reinforced by interviewees, many of whom represent some of these new value chain 
players. 
 

New technology challenges traditional players: 
άThe Big Three (Philips, OSRAM, GE) are trying to find their way in this market and exploit it 
without cannibalizing their traditional market.  They are all making moves in the LED 
market.  I think what they really fear is a foreign competitor (LG, Toshiba, Samsung) coming 
ŀŦǘŜǊ ǘƘŜ ¦{ ƳŀǊƪŜǘ ƛƴ ŀ ōƛƎ ǿŀȅΦέ   
 
ά¢ƘŜ [95 ŀƴŘ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴŎȅ ƳŀǊƪŜǘǎ ŀǊŜ ŀ ōƛƎ ŎƘŀƭƭŜƴƎŜ ŦƻǊ ǘǊŀŘƛǘƛƻƴŀƭ ƭƛƎƘǘƛƴƎ 
businesses.  ¢ƘŜȅ ŀǊŜ ǳǎŜŘ ǘƻ ōŜƛƴƎ άƻǊŘŜǊ ǘŀƪŜǊǎέ ǿƛǘƘ ǊŜǇŜŀǘ ōǳǎƛƴŜǎǎ ŜǾŜǊȅ с ƳƻƴǘƘǎ 
based on how many light bulbs they know are going to burn out.  If they embrace LED, there 
ǿƛƭƭ ōŜ ƴƻ ōǳƭō ǘǳǊƴƻǾŜǊΣ ƴƻ ǇǊŜŘƛŎǘŀōƭŜ ǊŜǇŜŀǘ ǎŀƭŜǎΦέ   
 
Many new entrants, followed by consolidation: 
άLΩǾŜ ƴŜǾŜǊ ǎŜŜƴ ǎƻ Ƴŀƴȅ ƴŜǿ ŎƻƳǇŀƴƛŜǎ ǇƻǇ ǳǇ ƛƴ ǎƻ ǎƘƻǊǘ ŀ ǘƛƳŜ.  Our customer base has 
almost tripled in number.  The pattern seems to be that these small companies are acquired 
ōȅ ǘƘŜ ƭŀǊƎŜǊ ǇƭŀȅŜǊǎΦέ   
 
ά[ŀǎǘ ȅŜŀǊ L ǘƘƛƴƪ ǘƘŜǊŜ ǿŜǊŜ ŎƭƻǎŜ ǘƻ нлл ƴŜǿ [95 ŦƛǊƳǎ ǘƘŀǘ ǇƻǇǇŜŘ ǳǇ.  I think the big 
players depend on the small ones to duke it out and figure out where the successful new 
innovations are.  ¢ƘŜƴ ǘƘŜȅ Ǝƻ ōǳȅ ǘƘŜƳΦέ   
 
 άLED companies are very capital intensive.  There are at least 200 VC-backed startups in this 
space.  Like the early PC players, they are all just a bit different.  I believe we will see lots of 
consolidation in the future.  The VCs are really struggling to make many of these deals 
ǿƻǊƪΦέ 
   

New players are not expected to take over any of the traditional high volume bulb manufacturing 
business, which is a highly cost sensitive business, with high capital intensity.  However, there is no 
guarantee that the traditional Big Three will retain the commodity component position in the LED 
market, which is a fundamentally different manufacturing value chain, especially considering the 

                                                        
40

 Sanderson, Susan Walsh, Kenneth L. Simons, Judith L. Walls, and Yin-Yi Lai, ά[ƛƎƘǘƛƴƎ LƴŘǳǎǘǊȅΥ {ǘǊǳŎǘǳǊŜ ŀƴŘ 
Technology iƴ ǘƘŜ ¢Ǌŀƴǎƛǘƛƻƴ ǘƻ {ƻƭƛŘ {ǘŀǘŜΣέ {ƭƻŀƴ CƻǳƴŘŀǘƛƻƴΣ !ǇǊƛƭ нллуΣ 
http://web.mit.edu/is08/pdf/Lighting%20to%20distribute%2010Apr2008.pdf 
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tension between their existing business model (e.g. lots of repeat orders to replace conventional 
bulbs) and an LED model.  Kodak developed the first digital camera in 1975, but failed to 
successfully promote it and capture the digital market (perhaps because it competed with their 
existing products and business model).  Of course, as the new technology gained market share, 
YƻŘŀƪΩǎ ǘǊŀŘƛǘƛƻƴŀƭ ŦƛƭƳ ƳŀǊƪŜǘ ŀƴŘ ōǳǎƛƴŜǎǎ ŜǊƻŘŜŘΦ  ²ƘŜǘƘŜǊ ǘƘŜ .ƛƎ ¢ƘǊŜŜ ǿƛƭƭ ǊŜƳŀƛƴ ƻƴ ǘƻǇ ƻŦ 
the lighting industry, or go the way of Kodak, is still to be seen.  While all of the large players are 
participating in this market, the traditional electronics firms are expected to have a leg up on LED 
chip production and eventually LED bulb production.  Given the uncertainty of the major 
commodity lighting market, the greatest opportunity for new firms is likely to be in customized 
products and niche applications. 
 
More Versatile and Integrated Technologies 
 
LED technology differs from its predecessors not only in its level of efficiency but in its versatility.  
Though each LED is very small, they can be combined in any shape or size to create the desired 
amount of light, including for applications that require only a tiny light source.  LED light sources are 
easily dimmable due to their ability to use all or only a portion of the individual LEDs in the fixture.  
Producing a virtually unlimited number of colors (without any filters), LED light sources also make 
color changing effects possible by relying on LEDs of multiple colors in the same fixture.  These 
possibilities, as well as the capacity for point source lighting, backlighting and similar features 
provide opportunities for design innovation unimaginable with traditional lighting. 
 
In order to take advantage of features such as dimming and color changing, LED fixtures often have 
built in controls.  Not only is the control integrated into the technology, but the light source and the 
fixture are often integrated.  While there are LED replacement bulbs that will fit into traditional 
ƛƴŎŀƴŘŜǎŎŜƴǘ ǎƻŎƪŜǘǎΣ [95ǎΩ ƻǇǘƛƳŀƭ ǇŜǊŦƻǊƳŀƴŎŜ ƛǎ ŀŎƘƛŜǾŜŘ ǿƘŜƴ ƛƴǘŜƎǊŀǘŜŘ ǿƛǘƘ ǘƘŜ ŦƛȄǘǳǊŜ ŀƴŘ 
a power supply designed to last as long as the light source itself.  Indeed, a major nexus of future 
activity and innovation in the lighting market will be around LED-based fixtures, rather than simply 
the LED chips.41 
 
The emphasis on integration of controls, fixtures and LEDs represents a model very different from 
the traditional bulb replacement paradigm.   
 
Restructuring and New Players in Distribution 
 
Distribution systems in the lighting industry have been configured for a high volume, commodity 
pricing business with little customization and low engineering content.  The greater integration of 
LED technology with controls and fixtures fundamentally changes this equation. The economic 
equation is more complicated ς upfront costs are higher, but life-cycle costs are lower, requiring a 
more sophisticated ROI analysis. 
 

                                                        
41

 Kanellos, Michael, "The Hidden Story in Solid State Lighting," Greentech Media, May 13, 2011, 
http://www.greentechmedia.com/articles/read/the-hidden-story-in-solid-state-lighting/. 
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!ƭƭ ƻŦ ǘƘƛǎ ƳŜŀƴǎ ǘƘŜ ǎŀƭŜǎ ǇǊƻŎŜǎǎ ƴŜŜŘǎ ǘƻ ōŜ ƳƻǊŜ ƻŦ ŀƴ άŜƴƎƛƴŜŜǊŜŘ ǎŀƭŜǎέ ǘǊŀƴǎŀŎǘƛƻƴ ŀƴŘ ƭŜǎǎ 
of a commodity sell ς which means different distribution channels and different sales strategies.  
Interviewees predict that this will drive several kinds of changes in distribution, including: 
 

 More direct distribution 

 Less role for commodity distributors like electric supply houses due to need for more 
technical knowledge 

 More of a role for energy services companies and other energy management 
άƛƴǘŜƎǊŀǘƻǊǎέ 

 An increased role for utilities in promoting EE Lighting 

 A stronger role for design firms 
 
These trends are reflected in the following interview quotes: 
 

More direct distribution: 
άaȅ Ǉƭŀƴ ƛǎ ǘƻ ǎŜƭƭ ƳƻǊŜ ƻŦ Ƴȅ ǇǊƻŘǳŎǘ ŘƛǊŜŎǘ ƛƴ ƻǊŘŜǊ ǘƻ ǘŀƪŜ Ŏƻǎǘǎ ƻǳǘ ƻŦ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ 
ŎƘŀƴƴŜƭΦέ   
 
ά[95ǎ ǿƛƭƭ ŘǊƛǾŜ ŎƘŀƴƎŜ ƛƴ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ Ƴodel.  Traditional distributors are avoiding the 
LED market because it is too technical.  L ǘƘƛƴƪ ȅƻǳ ǿƛƭƭ ǎŜŜ ƳƻǊŜ ŘƛǊŜŎǘ ŘƛǎǘǊƛōǳǘƛƻƴΦέ  
 
More technical knowledge required:  
ά¢ƘŜ [95 ƭƛƎƘǘƛƴƎ ǎŜŎǘƻǊ ǊŜǉǳƛǊŜǎ ŀ ƴŜǿ ǎŜƭƭƛƴƎ ǇŀǊŀŘƛƎƳ.  It is much more of a technical sell.  
Sales used to be based just on cost because all the products were commodities and there 
was very little performance difference between them.  Now there are big differences in 
performance and many of those are driven by how you design the lighting systems.  This 
requires a different selling and buying process.  Customers need to be smarter and sales staff 
ƴŜŜŘ ƘƛƎƘ ƭŜǾŜƭǎ ƻŦ ǘŜŎƘƴƛŎŀƭ ƪƴƻǿƭŜŘƎŜΦέ 
 
ά¢ƘŜ ŜȄƛǎǘƛƴƎ Ǉƻƛƴǘǎ ƻŦ ŘƛǎǘǊƛōǳǘƛƻƴ ƛƴ ǘƘŜ ǘǊŀŘƛǘƛƻƴŀƭ ƭƛƎƘǘƛƴƎ ƛƴŘǳǎǘǊȅ ŀǊŜ ƴƻǘ ǿŜƭƭ positioned 
to sell these new lighting technologies.  They are used to high volumes of commodity 
products ς ǎƘƛǇǇƛƴƎ άǇŀƭƭŜǘǎ ƻŦ ǇǊƻŘǳŎǘǎέ ōŀǎŜŘ ƻƴ ƭƻǿ Ŏƻǎǘ.  The channels that can sell these 
ƳƻǊŜ ǎƻǇƘƛǎǘƛŎŀǘŜŘ ǎƻƭǳǘƛƻƴǎ ǿƛƭƭ ƘŀǾŜ ƳƻǊŜ ǾŀƭǳŜΦέ 

 
Increased ESCO role:  
ά¸ƻǳ ǿƛƭƭ ŀƭǎƻ ǎŜŜ 9{/hǎ ǇƭŀȅƛƴƎ ŀ ƭŀǊƎŜǊ ǊƻƭŜ ƛƴ ǘƘŜ ƳŀǊƪŜǘ.  The big sales opportunity is in 
replacements and retrofits.  There are tens of billions of dollars of lights that need to be 
ǳǇƎǊŀŘŜŘΦέ   
 
ά! ōƛƎ ŎƘŀƭƭŜƴƎŜ ǿƛǘƘ ǘƘƛǎ ƳŀǊƪŜǘ ƛǎ ƛǘǎ archaic distribution system.  You need to make same 
sale several times, to the architect, to the engineer, to the building owner.  There needs to be 
a new model.  I think more and more distribution will get taken up by ESCO players.  Lighting 
reps go the way of real-estate agents ŀƴŘ ƎŜǘ ǇǊŜǘǘȅ ǎǉǳŜŜȊŜŘΦέ 

 






































