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ExEcutivE Summary

In early 2011, Lawrence Berkeley National Lab (“LBNL” or “the Lab”) announced its intention to build a second campus, 
setting off a wave of excitement in the San Francisco Bay Area.  The Lab, home to prominent scientists and researchers 
including 13 Nobel Prize Laureates in its 75 year history, had outgrown its facilities in the hills above the University of 
California, Berkeley campus.  After public meetings and careful evaluation, the Lab has chosen six site finalists. Each of 
the sites are located within the East Bay, within 25 minutes of the Lab.  The public anxiously awaits the final selection, 
scheduled for 2012. The Second Campus – as it has become known – is expected to open in 2016.

The development of the Second Campus comes at a pivotal moment in the world of science, especially in the areas of 
energy and natural resources. Concerns about the eventual depletion of the planet’s fossil fuels and the environmen-
tal impact of their consumption have heightened the search for alternative energy sources.  As the oldest of the U.S. 
Department of Energy’s National Labs, LBNL is at the forefront of energy innovation. Efforts to commercialize scientific 
discoveries from LBNL produced spinoff companies that have emerged as industry leaders. These firms, in turn, give rise 
to a network of supporting industries.

Our report offers an analysis of the economic impacts of this innovation ecosystem. Our study was conducted as part 
of a sustainable economic development studio course by Masters candidates from the Department of City & Regional 
Planning at UC Berkeley, led by Professors Karen Chapple and Cecilia Estolano.  The material synthesized in this report is 
the culmination of an investigative process that included review of existing literature and reports, site visits, cluster case 
studies, economic and workforce models, and interviews with key stakeholders and experts from LBNL, city govern-
ment, the bioscience industry, real estate, and trade and advocacy groups.
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Key Elements

This report is organized according to major areas of analy-
sis and recommendation. We begin by analyzing the bio-
sciences industry, which provides a framework for under-
standing the industry’s development needs and economic 
impacts. We then offer a review of LBNL’s effects on the East 
Bay regional economy to date, which lays the foundation 
for projecting the likely impact of the Second Campus. On 
the basis of these findings, we recommend strategies for 
cities and the region, with the aim of maximizing the eco-
nomic development potential of the Second Campus by 
actively fostering a regional bioscience cluster.

Bioscience: A New Field, an Emerging Economy

The Second Campus offers an enormous opportunity to 
drive regional economic expansion and job creation in 
the East Bay. The LBNL institutes that will be housed on 
the Second Campus—the Joint BioEnergy Institute, the 
Joint Genome Institutes and the Life Sciences Division—
produce cutting-edge research and development (R&D) 
focused on biofuels and industrial biotechnology. This 
sub-sector of bioscience is therefore the focus of our in-
vestigation. Biofuels production involves the use of mi-
crobes to deconstruct organic material to produce a given 
substance, which then is synthesized into usable fuels. 
While much of the R&D is conducted in pursuit of new 
fuel sources, advances in the industry have demonstrated 
that this process can also be used to produce plant-based 
chemicals, fuels and plastics. 

The path to commercialization involves distinct phases, 
with differing functions, spatial and locational character-
istics and employment needs. The Department of Energy 
provides funding for scientific research and breakthrough 
discoveries are taken up by startups, backed with consid-
erable risk by venture capital. We found that the East Bay 
is home to many firms at this stage, with the potential for 
further growth. Taking these firms to scale involves the 
refinement of biomatter in large quantities. At this stage, 
the East Bay shows less promise for pilot refineries that 
prioritize proximity to cheap agricultural land and specific 
transport infrastructure, which are in scarce supply in the 
region. 

There is wide variation in the numbers of employees per 
firm, largely dictated by the stage of commercialization. 
Pilot plants are typically small with low staffing needs. The 
next phase involves scaled production, which our research 
indicates is capital intensive and light on labor. Feedstock 
is usually produced by partner companies with an exist-
ing labor supply, which generate industrial feedstock as 
a byproduct of their own processes. We found that most 

biofuel companies do not produce the end product but 
instead work with larger fuel companies to create blends 
that meet national standards. Biofuels thus share the ex-
isting distribution and employment networks as result 
of the fuel industry. For this reason, indirect employment 
effects in the end markets are likely, but expectations for 
additional jobs should be limited. Our analysis concludes 
that there is a significant opportunity for industrial biotech 
development in the East Bay, but the region will face chal-
lenges in keeping firms local as they scale up.

Impact of LBNL’s Second Campus: Institutional 
and Economic Analysis

To understand the potential of the Lab to catalyze the de-
velopment of a regional bioscience cluster, we investigat-
ed the Lab’s funding, employment practices, purchasing 
patterns, community programs and technology transfer 
activities. Our findings lead us to make a measured assess-
ment of LBNL’s capacity to play an active role in regional 
economic development. While the development of the 
Second Campus will undoubtedly produce economic 
benefits for the region, historically the Lab’s impacts have 
been largely incidental rather than intentional. The Lab is a 
major employer that recruits locally for support staff posi-
tions; however, scientists are recruited internationally. The 
proposed Second Campus divisions spend approximately 
$80 million on procurement annually, but only 10% of 
this spending went to East Bay firms in 2010. In terms of 
community programs, the Lab has placed an emphasis 
on science education, but no tracking exists to measure 
the long-term benefits to the East Bay workforce. Finally, 
although the Lab does license technology to spin-off com-
panies, the rate of spin-off generation from the Lab alone 
is not high enough to support a cluster, nor does the Lab 
seem to be a factor in the locational decisions of spin-offs. 
The Lab currently lacks the capacity to nurture spin-offs 
through close working relationships and access to re-
sources. In general, we found the Lab’s ability to promote 
regional economic development to be limited by two fac-
tors: as a federally-funded entity, the Lab is restricted in 
how it may use its funds, and as a world-class research in-
stitution with a national mission, the Lab is less inclined to 
consider its influence in a regional context. 

To quantify the economic impacts of the Second Campus 
and potential cluster development, we used the IMPLAN 
regional input/output model to run an analysis for the 
East Bay, which we define as Alameda and Contra Costa 
Counties. 

In the short term, the Second Campus will generate a sig-
nificant number of full-time and part-time jobs in the con-
struction of facilities. In the longer term, the wages paid to 
employees will make their way into the economy through 
consumption of everyday items and services, producing 
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induced employment and spending impacts. The Lab will 
also act as a consumer through its procurement of goods 
and services, producing indirect impacts through the Lab’s 
supply chain. We considered both the Second Campus it-
self and scenarios of how technology transfer from the lab 
could help form an innovation cluster in the region. Our 
analysis projected the following economic impacts:

Second Campus
•	 Phase I construction of 450,000 sq. ft. will result in 

2,719 direct, indirect and induced jobs.
•	 Each job will result in 0.4 indirect or induced jobs. 
•	 By 2015, Phase I purchasing and payroll will result in 

approximately 1,000 direct jobs, 428 indirect and in-
duced jobs and $105 million in direct and indirect pur-
chasing per year. 

•	 By 2030, purchasing and payroll will result in approxi-
mately 1,500 direct jobs, 576 indirect and induced jobs 
and $188 million in direct and indirect purchasing per 
year. 

Cluster Development (co-location of related and comple-
mentary businesses)
•	 Construction of 800,000 sq. ft. for new lab and office 

space would result in 3,540 direct, indirect and in-
duced jobs. 

•	 Each job will result in one indrect or induced job. 
•	 A “modest cluster” scenario with 20 firms and 1,900 

employees would result in 1,850 indirect and induced 
jobs and a total output of $879 million. 

•	 Complementary businesses produce a much higher 
multiplier effect in the economy than direct jobs at 
LBNL alone.

The Lab’s activities alone will not necessarily stimulate 
significant inter-industry regional economic activity; we 
project the greatest impacts among household-serving 
businesses.

City Strategies: Building a Cluster

Based on our research, we identified key strategies for cit-
ies to consider as a means to encourage biotech cluster 
development in the region. First, cities can adjust zoning 
policies that accommodate the needs of biotechnology 
firms. Developers and firms value certainty and clarity 
when considering space and building needs. However, 
they can be deterred if existing zoning might not allow for 
the necessary uses, or do not clearly state where biosci-
ence activity is permitted. Furthermore, the nature of the 
industry requires that supporting uses be in close proxim-
ity to research labs, since the industry relies on collabora-
tion across administration, lab research, and production. 
It is therefore crucial that these various uses be allowed 
within one area or in close proximity. We also found that 
the industry workforce values proximity to amenities. 

Typically, employees don’t want to feel sequestered in a 
purely industrial area; a mix of uses including retail, restau-
rants and recreation, in proximity to bioscience areas will 
help to foster an attractive environment for industry firms. 
Other recommendations address the following issues: 

The role of developers Interviews with firms and developers 
revealed that developers play a highly active role in the 
bioscience industry, acting as primary investors in space 
that is often very expensive to build. It is rare that start-ups 
have sufficient capital to build their own space. Bioscience 
facility developers have become extremely knowledge-
able about the industry and function as key partners in at-
tracting and maintaining bioscience firms. 

Infrastructure demand The bioscience industry also has 
intensive infrastructure needs that include transporta-
tion networks for obtaining inputs and a high demand for 
water and power to operate labs. Cities that hope to at-
tract bioscience development should therefore commit to 
maintaining and improving existing infrastructure. 

Community involvement Bioscience is an emerging and 
dynamic industry, and communities might have concerns 
based on serious issues or common misconceptions. In or-
der to facilitate development, cities can help educate their 
communities on the nature of bioscience work and the 
goals of the industry. This can help develop community 
support and reduce obstacles to development. Cities can 
also help developers understand community concerns 
and plan accordingly.

Assessing city strengths Each city can play a role in the East 
Bay’s “cradle-to-scale” cluster by conducting realistic as-
sessments of its strengths to strategically attract firms and 
bioscience activities that align with existing assets.

Additionally, we evaluated zoning and fiscal impacts for 
two areas that have Second Campus site proposals - the 
Southern Gateway of Richmond and West Berkeley. For 
the zoning analysis, we assessed the potential for two par-
ticular bioscience building types - “a science hotel” and an 
“R&D lab” - to be constructed in Berkeley and Richmond. 
In Berkeley, the zoning code imposes maximums on build-
ing height and floor area ratio that make it difficult to de-
velop bioscience lab space. The Master Use Permit would 
offer a way to get around these restrictions. We found that 
Richmond’s planned update to their General Plan accom-
modates an R&D lab that presents only a slight concern 
about parking requirements. 

In the fiscal analysis, we examined the tax revenue that 
Berkeley and Richmond currently receive from key op-
portunity sites in the area around the proposed Second 
Campus. We then evaluated tax impacts of a future sce-
nario in which opportunity sites had been built out with 
the ideal bioscience buildings from our zoning analysis. 
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Regional Workforce: Understanding East Bay 
Assets and Needs

As a new industry, jobs are expected to increase over 
the long term in the biotechnology sector, requir-
ing highly skilled and highly educated individuals with 
Science, Technology, Engineering, and Math (STEM) skills. 
Additionally, technically proficient individuals will be 
needed to fill research assistant-type roles but minimal 
administrative capacity will be required. There is a broad 
array of types of so-called Professional, Scientific, and 
Technical Service (PSTS) jobs, which includes anything 
from lawyers and accountants to designers and printers. 
For the cluster to continue to mature and develop effec-
tively, an educated workforce is critical. As it stands, the 
baby boomers are in the process of retiring, taking their 
lifetime of accumulated skills with them. The key concern 
will be to see if those roles can be backfilled by the upcom-
ing generations, with STEM and PSTS jobs the major areas 
for growth. 

In this light, we found that workforce development sys-
tems will be crucial to the East Bay and the nascent bio-
technology cluster. Some are already in place throughout 
Alameda and Contra Costa Counties, but impediments 
and gaps need to be addressed, especially as they relate 
to high drop out rates, and a lack of STEM and PSTS skills. 
Fortunately, the East Bay has several pipeline initiatives 
that target high school and community college students. 
Many of these are created in partnership with industry 
leaders that help shape curricula and the learning pro-
cess. Courses and biotech certificates are often coupled 
with mentoring and other hands-on opportunities to 
develop the highly valued work experience required by 
employers. Key partnerships exist between industry and 
schools, forming an active bridge from the classroom to 
the workplace, with some emphasis on biotechnology and 
advanced manufacturing. 

While these programs are beneficial, their effectiveness 
would be increased through better coordination and plan-
ning. Furthermore, the mechanisms for tracking the rela-
tionship between educational programs and actual work-
force outcomes are missing. As a result, there is a dearth of 
data on the workforce pipeline, possibly causing duplica-
tive efforts, the promotion of silos, and the inefficient use 
of increasingly limited resources.

Regional Leadership: A Crucial Element

Proactive, consistent, and dynamic regional leadership is 
likely to be the most important component in fostering a 
vibrant biotechnology cluster and business ecosystem. As 
a result, we identified five leadership needs or responsibili-
ties that must be fulfilled by one of the various entities in 

the field, such as LBNL, the East Bay Green Corridor, or po-
tentially new organizations. These recommendations are 
based on research into other bioscience clusters, success-
ful research parks, and current East Bay biotech dynamics. 

First, the region needs a leader who can rally stakeholders 
and orchestrate a broad-based inclusive strategy. The way 
forward must involve teamwork, but someone must also 
be the conductor. Second, the region needs a robust and 
organized local supply chain, including workforce, goods, 
and services, that can support bioscience companies. 
Third, the region needs denser networks across the broad 
array of stakeholders working in and benefiting from the 
R&D and business ecosystem: scientists, VCs, developers, 
industry experts, students, and local officials. There is an 
abundance of expertise related to the complicated path 
that takes science from breakthrough to commercializa-
tion. Efforts should focus on extracting and propagating 
that knowledge to the cluster. Fourth, the region needs to 
bridge the knowledge gap around local and state regula-
tions. Conducting this research and building these kinds 
of companies is extraordinarily complicated, and involves 
various levels of regulation. Making these regulations 
transparent is the first step to helping companies navigate 
them and finding areas of potential reform. Finally, pro-
moting and marketing the region will be crucial toward 
the development of an East Bay brand that will be widely 
known as a business ecosystem for biofuels and industrial 
biotech. 

Already, the East Bay has an advantage in its world-class 
institutions, industry leaders, a prepared workforce, and 
contributing factors such as culture, amenities, and rela-
tive affordability. All the pieces for this cluster are already in 
place, and the region doesn’t need to wait for the Second 
Campus. However, the region does need a vision that can 
capture the imagination and interests of all stakeholders; 
this will be the cornerstone of a stable and thriving biosci-
ence innovation cluster.

Conclusion

Development of the Second Campus is a once-in-a-life-
time event for the East Bay. It has great potential to act as a 
catalyst for the region, driving the growth of a bioscience 
cluster. The Second Campus alone, however, will not lead 
to sustained economic development. The East Bay needs 
strong leadership and a unifying vision around the biosci-
ence industry in order to capture its full economic poten-
tial regionally. The strategies identified in this report pro-
vide a starting point for cities, institutions, private industry 
and additional stakeholders to build momentum around 
the siting of the Second Campus.
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Introduction and Methodology

The Lawrence Berkeley National Lab (“LBNL,” “the Lab,” “Berkeley Lab”) is one the nation’s preeminent scientific research 
institutions. Based in Berkeley, LBNL is planning to locate a new campus in the East Bay (defined as Alameda County 
and Contra Costa County) at one of six proposed sites. The development of the Second Campus, regardless of the site 
selected, has the potential to strengthen the regional bioscience cluster and act as a catalyst for regional economic 
development. This report investigates how East Bay cities can maximize the economic development potential of the 
Second Campus by strengthening connections between LBNL and the existing innovation ecosystem and localizing the 
benefits of LBNL’s innovative research. 

While we initially set out to examine the Lab’s economic impact based on a specific site, our research revealed that the 
full economic development potential would occur at the regional scale and require collaboration among the cities of 
the East Bay. The final siting of the Second Campus will certainly be significant for the selected city, but we believe that 
the Lab’s location will not be the most important factor in determining how the cities and the region realize economic 
benefits. This report will demonstrate that steps taken at the city and regional level will be necessary for the formation 
of a regional cluster. Each city can take advantage of purchasing patterns from LBNL and cultivate a balanced cluster of 
co-locating and complementary businesses to amplify economic value. Most importantly, regional collaboration will be 
necessary for the East Bay to foster a thriving innovation cluster.

The clients for this report are the City of Berkeley, the City of Richmond, and the East Bay Green Corridor Partnership, a 
collaboration between UC Berkeley, California State University East Bay, Peralta Community College District, LBNL, and 
the cities of Berkeley, Oakland, Richmond, Emeryville, Alameda, Albany, El Cerrito and San Leandro. Our assignment was 
to assess the regional economic impacts of LBNL’s Second Campus. 

This assessment involved a number of core research questions:

•	What	regional	economic	impacts	will	the	Second	Campus	research	centers	generate?

•	Does	the	Second	Campus	have	the	potential	to	serve	as	an	anchor	for	an	innovation	cluster	in	the	East	Bay?

•	What	can	be	done	at	both	the	city	and	the	regional	level	to	facilitate	technology	transfer	and	spin-offs	from	LBNL’s	
research?

The research process was orchestrated in the spirit of a student studio course: highly collaborative, driven by students 
with guidance from instructors, and pursued through multiple, simultaneous research projects. We were responsible 
for refining the research questions and coordinating the research process, based on our sense of the clients’ interests.

We used a variety of tools and methods to explore our research questions. Interviews helped us understand the technol-
ogy applications of Second Campus bioscience research, the workforce need of the bioscience sector and the existing 
regional workforce development ecosystem. Case studies of existing research parks gave us insights into how innova-
tion clusters form. Quantitative analysis of LBNL purchasing data illustrated direct, indirect, and induced spending gen-
erated by the lab. IMPLAN – an economic modeling software – allowed us to project county-level economic impacts of 
the existing Lab and the proposed Second Campus development. Finally, GIS provided spatial insights into zoning, land 
values, local supply chain for the lab, and development impacts. 

 This array of qualitative and quantitative methods allowed us to consider these complex issues from a variety of per-
spectives. The results of our analysis are summarized in this report. 
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The Science of the Second Campus
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Introduction
The Second Campus – and the cutting-edge bioscience 
R&D it will produce – offers new opportunities for eco-
nomic development in the East Bay. For this reason, we 
sought to understand the actual science and research that 
will take place in the Second Campus to better understand 
the commercialization potential. Our analysis and subse-
quent research suggested that spin-offs and clustering ef-
fects must be considered at the regional scale, and that 
the actual location of the second campus within the East 
Bay is not the most important factor in cluster develop-
ment. Moreover, cluster development will also depend 
on technologies from other major research institutions in 
the East Bay, including the Energy Biosciences Institute, 
Lawrence Livermore National Lab, and various depart-
ments at UC Berkeley. A comprehensive analysis of the 
East Bay’s R&D and innovation portfolio was beyond the 
scope of this class. The East Bay Economic Development 
Alliance conducted a regional analysis of the East Bay’s in-
novation economy, which provides a useful overview of 
the region’s strengths in biotech, medicine, information, 
and design, among others. Our research should help situ-
ate the Second Campus within this broader landscape. 

The three institutions that will be consolidated in the sec-
ond campus focus on biofuel research, specifically biofu-
els derived from plant material. We sought to understand 
how this biofuel technology could make its way to mar-
ket - which markets, through what vehicles, and with what 
impact. To understand these sectors, we interviewed sci-
entific experts, VCs, industry analysts, student researchers, 
and leaders in different companies. 

This section is not an analysis of the entire bioscience sec-
tor, nor does it cover all the research conducted at either 
LBNL broadly or the Second Campus specifically. LBNL it-
self has research divisions across the scientific spectrum, 
which includes other forms of clean energy technology 
such as solar. It also conducts life sciences research be-
yond biofuels. However, we focused on biofuels because 
the three institutes of the Second Campus predominantly 
focus on biofuel research and because it is the least un-
derstood in terms of cluster development. The predomi-
nant conception is that life science spin-offs are medical or 
pharmaceutical, but the research underpinning biofuels is 
of a different nature. While there are major overlaps, the 
fields do differ on important points, and identifying these 
differences is key to understanding commercialization and 
tech transfer from the second campus. Figure 1 illustrates 
“bioscience” and the various subsectors that fall within 
and relate closely to it, and situates the biofuels-oriented 
research of the Second Campus within this landscape. 

First, we will elaborate on the relationship between the sci-
ence of the labs, the sector in which it is commercialized, 

The Second Campus will consolidate three research in-
stitutions. To understand the relationship between sci-
ence, tech transfer, and cluster development, we inves-
tigated the scientific research happening at these three 
institutions.

The Joint BioEnergy Institute (JBEI) has a Department 
of Energy (DOE) mandate to focus on second-genera-
tion cellulosic biofuels. The lab itself is organized around 
the process of developing these fuels, with a Feedstock 
division, a Deconstruction Division, and a Fuel Synthesis 
Division. JBEI is one of three DOE Bioenergy Research 
Centers (BRC) in the nation; the other two BRCs are lo-
cated in Tennessee and Wisconsin.

The Joint Genome Institute (JGI) is a facility for DNA 
sequencing, and most projects map microbes and 
plants that are part of the bioenergy process. JGI typi-
cally receives DNA in a test tube, and then researchers 
will reassemble that sequence, annotate it and ulti-
mately make the information available on the web. We 
learned that JGI’s largest “customers” are JBEI and the 
two other BRCs. 

Life Sciences has a Bioenergy division that develops 
very specialized imaging technologies for studying 
gene form and function. These tools support the ge-
netic work done at both JGI and JBEI. This division is in-
volved in a wide range of research, however, with many 
other projects oriented to medical applications.

LBNL’s Second Campus

Chemicals 
Industry

Plastics 
Industry

Biosciences

LBNL Research Portfolio

Second-campus Research

Industrial 
Biotechnology

Our focus: 
Biofuels, 

bioplastics, 
biochemicals

Agriculture

Medicine

Energy 
Industry

FIGURE 1.  Shape and Relationship of Sectors and Research
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The Science and Industry

and briefly, how that relates to the larger umbrella of “bio-
science.” Second, we will look at the path to commercial-
ization for a technological breakthrough in this type of 
research, examining the employment and spatial needs 
at each stage of the path. Finally, we will assess the im-
plications for the East Bay as a region. The majority of the 
research for this section was conducted in a series of inter-
views of scientists and leaders at existing companies, as 
well as industry experts. 

NAICS Code Industry Description Companies 

324199 All Other Petroleum and Coal Products 
Manufacturing KiOR

325110 Petrochemical Manufacturing Sapphire Energy

325120 Industrial Gas Manufacturing Amyris, BlueFire Energy, Range Fuels, 
Pacific Ethanol

325193 Ethyl Alcohol Manufacturing KL Energy, POET Energy, BlueFire 
Energy, Enerkem

325199 All Other Basic Organic Chemical 
Manufacturing

Albengoa, PetroAlgae, KiOR, Dupont 
Danisco, Verenium

325311 Nitrogenous Fertilizer Manufacturing Rentech

325414 Other Biological Prod Manufacturing Novozyme, Coskata, Fulcrum 
BioEnergy

325998 Other Misc Chemical Prod Manufacturing Gevo, Solazyme, Codexis, Amyris

424720 Petroleum and Petroleum Products Merchant 
Wholesalers Aurora Algae

425720 Other Petroleum Merchant Wholesalers LS9

541330 Engineering Services Ineos Bio, ZeaChem

541690 Other Scientific and Technical Consulting Tools Terrabon

541711 Research and Development in Biotechnology OriginOil, Cobalt Technologies, Amyris, 
Codexis, Synthetic Genomics

541712
Research and development in the physi-
cal, engineering, and life sciences (except 
biotechnology)

Qteros, Joule Unlimited

TABLE 1.  Biofuels Related NAICS codes

Biofuels lie in the category of “industrial biotechnology,” 
also known as “white biotechnology,” which is defined by 
the European Association for Bioindustries as:

“[T]he modern use and application of biotechnology for 
the sustainable processing and production of chemicals, 
materials and fuels. Biotechnological processing uses en-
zymes and micro-organisms to make products in a wide 
range of industrial sectors including chemicals, pharma-
ceuticals, food and feed, detergents, paper and pulp, tex-
tiles, energy, materials and polymers.”

Historically, biotechnology has developed in three gen-
eral “waves” of research. The first commercial application 
of biotech was primarily agricultural, producing modified 
seeds and fertilizers to enhance productivity. The second 
wave was medical biotechnology, in which bioscience was 
used to produce pharmaceuticals and conduct stem cell 
research. While these areas continue to advance, industrial 
products such as chemicals, fuels, and plastics are emerg-
ing as the “third wave” of biotech. Biofuels are a part of the 
third wave of biotechnology research.

The biofuel industry is somewhat difficult to classify, using 
common industry classification systems. This is particularly 
true for the second-generation biofuels. First-generation 
biofuels – including ethanol plants – are more easily and 
clearly classified. Their NAICS codes are generally either 
Ethyl Alcohol Manufacturing (325193) or Industrial Gas 
Manufacturing (325120). Table 1 illustrates the wide range 
of NAICS codes that represent biofuel and industrial bio-
tech companies. All of these companies have a focus on 
biofuels, and a large portion fall into the categories of ba-
sic chemical manufacturing (3251), other chemical prod-
uct and preparation manufacturing (325998), and scien-
tific research and development services (5417). Yet some 
companies self-report NAICS codes that are seemingly 
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Biofuels 101
Biofuels are solid, liquid and gas fuels produced from 
organic materials. At its simplest, the production of bio-
fuels is a process wherein an organic material is eaten, 
digested, or broken down by a microbe in a controlled 
environment to produce a certain substance, which is 
then synthesized into usable fuels. 

First-generation biofuels rely on starchy plant materials 
as inputs. Corn ethanol production, which constitutes 
the vast majority of first generation biofuels produced 
in the US, totaled 13 billion gallons in 2010, with total 
industry spending at $23.9 billion. In a report prepared 
for the Renewable Fuels Association in 2010, the total 
impact (direct, indirect, and induced) of the ethanol in-
dustry was calculated at more than 400,000 jobs, $36 bil-
lion in income, and a contribution of $53.6 billion to the 
GDP.1

The widespread production of first generation biofuels 
came in response to renewable fuel volume mandates es-
tablished by the Energy Policy Act (EPAct) of 2005. EPAct 
created standards for blending biofuels into gasoline, 
requiring by 2012 that 7.5 billion gallons be integrated 
into gasoline sold in the US. This mandate guaranteed a 
market for biofuels, and the industry subsequently drew 
significant federal, state, and private funding.

1 Urbanchuk 2010.

In 2007, federal mandates for renewable fuels were ex-
panded by the Energy Independence and Security Act 
(EISA) with the goal of driving the expansion of the US 
biofuels industry, decreasing greenhouse gas emissions, 
and reducing the country’s reliance on imported petro-
leum. The present target is 36 billion gallons by 2022, 
and of this 21 billion gallons must come from second 
generation, or cellulosic, biofuels.

JBEI, JGI and the Life Sciences Division are involved in 
different aspects of second generation biofuels re-
search, which derives fuels from fibrous, non-food plant 
materials (see Figure 2). Cellulosic biofuels is a nascent 
industry compared to first generation. Best practices are 
still being defined, and production is generally in pilot 
testing stages.

Second generation biofuels research tends to focus 
on one of three interrelated elements of the process: 
feedstock, deconstruction, or synthesis (see Figure 3). 
Feedstock development is concerned with engineer-
ing plant cell wall structures that are more easily broken 
down into component sugars. Deconstruction research 
focuses on the pretreatment processing of plant materi-
als, as well as the microbes and enzymes used to break 
down feedstocks. Synthesis refers to the process by 
which the plant sugars are fermented or otherwise con-
verted into different biofuels. At each stage of this pro-
cess, significant advances are made that have impacts 
beyond biofuel development. 

FIGURE 2.  First, Second and Third Generation Biofuels Pathways

FIGURE 3.  Second Generation Biofuel 
Production 

Source: Joint Genome Institute
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far removed from biofuels, such as petroleum products 
merchant wholesalers (424720) and nitrogenous fertilizer 
manufacturing (325311).

The majority of funding in industrial biotech is going 
to biofuels, but there is significant potential for growth 
among other industry subcategories. Venture capital is 
readily available, although most goes to early R&D rather 
than to the later stages of commercialization and produc-
tion. Our interviews suggest that there are approximately 
400 to 500 firms currently working in industrial biotech. 
While production has slowed in light of the recession, re-
cent reports suggest that industrial biotech is faring better 
than other industries, due in part to the growing demand 
for “green” products . Many US companies that currently 
work on biofuels are also producing other bioproducts, or 
are planning to do so in the future. In contrast to biofuels, 
which offer low profit margins, these other non-fuel bio-
products are attractive investments because they can be 
sold in smaller quantities at more competitive prices. This 
lets biofuel companies travel down the cost curve to mass 
produce biofuels. 

Given that we would like to examine spin-offs and tech 
transfer as key pieces to the economic development strat-
egy related to the Second Campus, we wanted to under-
stand the path to commercialization for biotech. Figure 
4 illustrates a pathway to growing a vertically integrated 
company from a particular turnkey technology or set of 
technologies, and also shows ways that companies can di-
verge from this path. This section will examine each piece 
of the path in turn, focusing on function, employment, 
and spatial and locational characteristics. 

Start-Up Phase: R&D and Headquarters

The first phase of the commercialization of technology, of 
course, is in the research and development. Given that most 
research occurs in large research institutes (see R&D box), 
the first step towards commercialization is drawing that 
technology out into a start-up company. A science-savvy 

Commercialization Path: Concep-
tual and Geographical

The primary financial drivers of biofuels R&D are the 
DOE and US Department of Agriculture (USDA), though 
the DOE provides the lion’s share. They funnel money to 
research institutions and to small outfits; the former pri-
marily focus on foundational science while the latter fo-
cus on process innovation and demonstration projects. 
The DOE has a fairly comprehensive strategy of develop-
ing this industry, from basic scientific breakthroughs to 
cost-effective demonstration biorefineries. Their fund-
ing focus has currently been on second-generation bio-
fuels. First-generation biofuel is a more mature science 
and industry, and most experts agree that ethanol can 
now survive without subsidies.

R&D numbers are difficult to define given that so many 
funded initiatives might be scientific, but a report esti-
mated that in 2009, $1.5 billion was spent on R&D.1 At 
least $600 million of that came from American Recovery 
and Reinvestment Act (ARRA) funding. 

JBEI is one of three flagship research institutes funded by 
DOE; in 2007, they were guaranteed $135 million over 5 
years. The other two Bioenergy Research Centers are lo-
cated in Oakridge, Tennessee and Madison, Wisconsin. 
Breakthrough research will likely remain in these insti-
tutes, because it requires world-class expertise in biolo-
gy, chemistry, engineering, botany, and other disciplines 
that are difficult to gather under one roof. 

Interviews suggested that the basic science is not the 
primary barrier right now, but that there’s a need to inte-
grate scientific discovery with engineering components 
of production, distribution, and consumption – in other 
words, the barrier is further down the market process. 
Additionally, more funding needs to come from the pri-
vate sector, especially if budget cuts at the federal and 
state levels hit this basic research. It is likely that energy 
companies will start to invest more in biofuels, likely tak-
ing the form of public-private partnerships such as the 
BP Institute. The Energy Biosciences Institute (EBI) at UC 
Berkeley was established by BP in partnership with LBNL 
in 2007. EBI was guaranteed $500 million over 10 years, 
giving it a larger research budget than JBEI. This will like-
ly have implications for commercialization of science.

1 Urbanchuk 2010.

Government Role in R&D

Research & 
Development

Headquarters Pilot Plant
Scaled 

Production

Potential Exit: 
Liscensing

Potential Exit: 
Get acquired

Potential Exit: 
Production partnership

FIGURE 4.  Commercialization Path for a Technology or Industrial Biotech Company
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venture capital (VC) community, led by companies such as 
Khosla Ventures and Vantage Point, has been very strate-
gic in getting inventions out of the labs and into spinoff 
companies. Some companies, like Amyris, have grown 
organically from laboratory to company, guided by entre-
preneurial scientists. Thus far, most technologies seem to 
be pushed by small companies, and the large dominant 
players in energy, agriculture, and chemicals are waiting 
for entrepreneurs to prove the concept before they begin 
aggressive licensing. 

A couple of years ago, this process was the bottleneck 
for cellulosic biofuels, and the risk was seen as too high 
and too uncertain to attract enough private capital. US 
government funding, including American Recovery and 
Reinvestment Act (ARRA) funding, has helped push the 
sector through this process. Now the spin-off and start-
up process is highly dynamic, with specialized VCs, de-
velopers, scientists, and entrepreneurs engaged. The re-
cent bankruptcy of Solyndra has thrown the sector into 
uncertainty, and the future of this research is unclear, but 
interviews suggested that this sector was just beginning 
to outgrow dependence on federal funding. Nonetheless, 
the major research institutions have backlogs of scientific 
research that is currently being spun onto the market.

The more established companies have grown to the stage 
of having headquarters, which help with business devel-
opment, partnership formation, and strategy. In general, 
company headquarters seem to be fairly closely tied to 
the R&D piece of the company, and most often these are 
geographically co-located. These are generally not located 
near the refineries or the feedstocks – in fact, one inter-
viewee said that locating in the middle of nowhere to be 
next to feedstocks was “the biggest mistake” a company 
could make. 

Instead, we found that companies tend to locate their R&D 
labs and headquarters based on other factors, and that the 
East Bay could indeed be a good place for these compa-
nies to locate: 

Where original technology was developed. Technology is of-
ten developed at University research centers, which is why 
many clusters have formed around universities. 

The right talent pool. For industrial biotechnology and bio-
fuels, this includes expertise in biology, botany, chemis-
try, engineering, and energy. In addition, spinoffs require 
management, marketing, and venture capital familiar with 
the sector.

Cooperative local government and community. One inter-
viewee noted that when a start-up company is running on 
venture capital, they don’t want to waste their funding try-
ing to navigate bureaucratic mazes. 

Available flex lab-office space. Start-ups will locate where 
the appropriate physical building space already exists. 
They need particular lab space, and often they need a 
small space initially with the potential to expand. 

Livability. Interviewees noted that they like to be in a liv-
able area that has restaurants nearby, is transit accessible, 
safe, and close to the home residences of senior staff. This 
kind of biotechnological research does not need industrial 
warehousing. 

Proximity to other biotech firms. Interviews revealed that 
venture capitalists may have some influence on company 
location, given that they often sit on the boards of com-
panies and nudge them in the direction of a cluster or to 
where there are already other companies that the VC has 
funded. 

Pilot Stage 

On the path towards actual commercialization, the next 
phase is to pilot the production process. With a pilot plant, 
companies can prove that they have developed or li-
censed technology that works through all parts of the pro-
cess from plant matter to end product. A successful pilot 
is crucial in order to demonstrate that technology can be 
scaled, in order to provide confidence to be able to secure 
funding for construction of a refinery. Generally, these 
pilot plants are not large, and are an extension of R&D. 

Amyris Pilot Plant in Emeryville.  Source: Wired.com

They are not a production facility for marketable products. 
Because of this small scale, companies often prefer to lo-
cate them near their R&D/headquarters if possible. Amyris 
has done this in Emeryville. Cities that enable the co-lo-
cation of these somewhat atypical facilities with lab and 
office space through flexible zoning are likely to be able to 
attract biofuels companies.
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Scaled Production

Scaled production is the stage at which companies refine 
biomass (their feedstocks) in large quantities to produce 
their preferred end-product. This is considered the current 
“Valley of Death” for second-generation biofuels. The US 
is vastly under its mandated targets for 2011 for cellulosic 
biofuels, due in part to the extremely high cost of build-
ing a refinery, which can range from $500 million to $1 bil-
lion. Given the variety in technologies being developed for 
second-generation fuels, each plant needs to be custom-
designed and built. 

It is unlikely that the East Bay will be able to capture these 
refineries, primarily because refineries generally need to 
be adjacent to their feedstocks. Given that California’s ag-
ricultural land is used for high value food crops, it’s unlikely 
that these would be replaced with bioenergy crops. Baybio, 
a Bay Area biotechology industry association, conducted a 
survey of California industrial biotech companies, which 
showed that many companies intended to build produc-
tion facilities outside the state. California thus far has mo-
mentum in biogas and energy produced from used veg-
etable and cooking oils, but the connections between this 
technology and research at the Second Campus is not as 
direct as with cellulosic biofuels. Currently, nearly all bio-
fuel in the U.S. is coming from cornfields, but second gen-
eration biofuel feedstocks have the potential to be more 
diverse. Amyris currently uses sugarcane as their primary 
feedstock and thus have their refining facilities located in 
Brazil, adjacent to the sugarcane fields. Other companies 
have plans to locate refineries near paper-yards or lumber 
mills, so they can use the waste products from those mills 
as feedstocks. 

A second important consideration in refinery location is  
the distribution infrastructure, whether rail, barge, train, or 
major pipelines. The output from the refinery would rarely 
go directly to market; rather it gets sold to major chemical, 
energy, and product companies to be incorporated into 
their production processes. One second generation bio-
fuel company located in Texas that we interviewed noted 
that they have an advantage because of the wealth of in-
frastructure that currently exists in Texas for liquid fuels 
due to the oil industry. 

Finally, companies locate their refineries in states or re-
gions that can provide incentives – either in the form of 
tax breaks or fast-tracked permitting processes. 

Given the difficulty with scaling production facilities for 
second generation fuels, one emerging strategy is to 
first enter the chemicals market, which is a higher-value, 
lower-quantity product that requires a much cheaper 
biorefinery. This can attract more capital earlier and lets a 
company travel down the cost curve of their technology in 
preparation for biofuel production.

Locational Dispersion of the Industry

The biofuels industry in the US is widely distributed across 
the county, with many firms located in the Midwest and on 
both coasts. Distinct spatial patterns emerged when we 
examined different fuel types and stages of production, 
such as biorefineries.

The figures below illustrate the distribution of biorefin-
eries across the United States. Figure 5 shows first- and 
second-generation biorefineries with existing facilities in 
green and planned facilities in yellow. There is an unsur-
prising concentration of biorefineries in the “Corn Belt” of 
the Midwest, underlining the country’s focus on produc-
tion of first generation corn ethanol. Taking advantage 
of tax breaks and other incentives, many corn producers 
jumped on the ethanol bandwagon after federal renew-
able fuel standards were set in 2005. There are exceptions 
to the rule, however: Pacific Ethanol, for example, operates 
four first generation biorefineries on the west coast, rely-
ing on corn shipments from the Midwest.

Figure 6 shows the locations of existing and planned sec-
ond-generation, or cellulosic, pilot plants and biorefineries 
as of 2008. Red indicates existing facilities, blue and teal 

Source: Renewable Fuels Association, 2011

Source: Biotechnology Industry Association, 2008

FIGURE 5.  Existing First and Second Generation Refineries

FIGURE 6.  Existing and Planned Second Generation 
Refineries
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indicate planned facilities. There are few second-genera-
tion biorefineries in existence, and those are pilot or dem-
onstration-scale plants. The majority  located in California 
are pilot plants, such as Amyris. No commercial-scale cellu-
losic biorefineries currently exist in the United States, but 
a few are in the works. In September 2011, the DOE award-
ed POET, one of the largest corn ethanol producers in the 
country, $105 million to develop the first commercial-scale 
cellulosic biorefinery. Project LIBERTY, as POET has dubbed 
this biorefinery, will rely on cellulosic corn waste products 
like corncobs, husks and leaves. In general, however, sec-
ond-generation pilot plants are more dispersed than first-
generation due to the variety of feedstock inputs. For ex-
ample, Fulcrum Bioenergy uses municipal solid waste in its 
Sierra Biofuels plant outside Reno, Nevada. Citrus Energy 
converts citrus waste to ethanol in its refinery outside 
Boca Raton, Florida.

We also examined how different facilities and establish-
ments within a single bioenergy firm are related spatially, 
with examples of four bioenergy companies shown in 
Figure 7. As mentioned above, metropolitan areas are at-
tractive to startups on account of proximity to research 
universities and a highly-skilled labor pool. As firms grow, 
these areas continue to be fertile ground for headquarters 
and research operations. 

Other Strategies

As shown in Figure 4 this particular pathway is not the 
only way for a particular technology to come to market. 
Some scientific breakthroughs, while important, may not 
be enough to build a company on their own. Also, it can be 

HQ

HQ

HQ
HQ

HQ

Amyris

Rentech

Koscata
Mascoma

Demonstration or 
production facility

HQ Company 
Headquarters

FIGURE 7.  Existing Second-Generation Cellulosic Biofuels Company Example Locations

difficult to move the discoveries from large academically-
oriented institutes into commercialization. JBEI has mod-
eled a unique form of institutional research with entre-
preneurial leadership, a culture of goal-driven innovation, 
and a focus on technology transfer, which has resulted in 
higher rates of commercialization. JBEI has staff members 
devoted to pushing technological developments out into 
the market, and they use several methods to facilitate this 
process. One way they do this is through licensing tech-
nology to companies that will commercialize it. Another 
way is through their “start-up track,” where JBEI helps to 
collect a portfolio of Intellectual Property (IP), connects 
with entrepreneurs, and then brings them together with 
venture capital. Finally, JBEI works with various existing 
private companies through  Cooperative Research and 
Development Agreements (CRADAs). CRADAs enable gov-
ernment-funded research institutes to work with private 
companies in the development of technology and allow 
them to share patents and licenses. 

In addition to various licensing arrangements, there are 
other ways that technologies and companies can veer 
from this path. One possibility is that companies are ac-
quired before they reach scaled production. Dupont, BP, 
and other energy and chemical companies already have 
shown interest and have sought to acquire promising 
technologies. It is likely that this trend will increase as the 
demand for bio-products increases and as the technolo-
gies become more developed and cost effective. Other 
partnerships are likely to occur increasingly in produc-
tion and distribution, given that most fuels are blends of 
biofuel and fossil fuels. Amyris and Total, a global energy 
and chemicals company primarily focused on fossil fuels, 
recently announced a partnership in which they would 
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jointly work to develop Amyris’ bio-based fuels and incor-
porate them into Total’s distribution infrastructure and the 
global market. 

Employment Patterns of the In-
dustry

Just as different stages of production have different space 
requirements, they also have different employment pat-
terns. This section will review the staffing needs as the sci-
ences makes its way to market.

Since R&D and headquarters tend to co-locate, we will 
evaluate these two pieces together. There is currently a 
wide range in terms of number of employees per company 
in second-generation biofuels, given the different stages 
of companies in terms of development, and the fact that 
none are yet at scale with second- or third--generation 
biofuels in the U.S. Amyris is one example of a well-estab-
lished company that currently employs over 300 people in 
their facilities in Emeryville. However, Amyris is one of the 
most established and successful companies in this indus-
try, and this size is much larger than the average company 
currently. 

Many more of the companies that are innovating in this 
space have only a handful of staff, the scientists, working 
in R&D. As the company headquarters develops, they may 
begin to hire business development and support staff, but 
these levels of employment tend to remain fairly small, at 
least so far. One example company, established in 1995, 
which is innovating at the forefront of second generation 
fuels from municipal solid waste, currently employs about 
20-25 people between their research lab and company 
headquarters. A report written for the Renewable Fuels 
Association estimates the total direct employment in R&D 
in the “ethanol” industry at this stage at 9,517 jobs nation-
wide. However, this number is likely inflated due to ARRA 
funds that went into the market in the year of this analysis.1 

While pilot plants are an important part of the process, 
they are generally small, and typically do not have sig-
nificant staffing needs. It is important to understand, that 
these pilot plants are intended to further refine, test, and 
prove technology, not produce marketable quantities of 
end products. 

In the next phase—scaled production—companies em-
ploy people to staff the actual refineries. They require 
skilled labor, generally people with two-year associates de-
grees, and these jobs tend to pay living wages. Currently, 
however, most companies in second-generation biofuels 
do not yet have refineries. Though many are planned, as 
mentioned earlier, it is very difficult to secure the funding 

1 Urbanchuk 2010.

to build a refinery. Thus, in order to assess the number of 
jobs that a refinery would create, we again looked to first-
generation ethanol production. There are hundreds of 
ethanol refineries in the US, producing 13-14 billion gal-
lons of corn ethanol per year. Even so, ethanol production 
is capital intensive and light on labor. The Renewable Fuels 
Association report estimates the average number of work-
ers per plant at 43, with the total direct employment in 
ethanol currently at 8,320 jobs. As one interviewee said, “It 
hasn’t been the job-creator everyone hoped it would be.”

We found that the majority of employment impacts from 
biofuels production occur in the cultivation of the feed-
stocks. In first-generation ethanol, refineries will purchase 
corn directly from farmers, or farmers will form coopera-
tives or entities that own the refineries. The economic im-
pacts on the agricultural sector are very high, especially 
with first-generation biofuels, given that approximately 
40 percent of the US corn production goes to ethanol. The 
Renewable Fuels Association report estimates the em-
ployment impact in agriculture at over 43,400 direct jobs 
with another 230,000 indirect and induced. For second-
generation biofuels, we surmise that these impacts may 
be similar, or may actually go down, since second gen-
eration companies are pursuing feedstocks that are more 
efficient or are potentially current waste streams, such as 
woodchips or municipal solid waste.

As a caveat, the economic impact numbers from the RFA 
report are for ethanol, which is too narrow for an analysis 

TABLE 2.  Economic Impact of the Ethanol Industry: 2010

Source: John Urbanchuck “Contribution of the Ethanol Industry 
to the Economy of the United States.” 2010. Renewable Fuels 

Association.
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of second-generation biofuels, especially for industrial 
biotech. However, the employment numbers do give an 
idea of where the impacts occur, and those are likely to 
hold true in research and refineries. Another impact that 
isn’t noted here is in the construction sector as the refin-
eries are built. These are temporary jobs, but were signif-
icant in 2010 at just over 7,000. This is likely to grow as 
more second-generation refineries are constructed and/
or first-generation plants are modified to be able to pro-
cess second generation feedstocks. 

Our analysis of the biofuels and industrial biotech industry 
suggests that there is significant opportunity for contin-
ued R&D activities and the development of a knowledge 
cluster in the East Bay. Proximity to world-class institutions, 
a strong labor pool, and the presence of VCs and develop-
ers make the Bay Area an attractive location for new firms. 
Table 3 shows the location quotients of various sectors in 
the East Bay. The higher the location quotient number, the 
more concentrated that industry is in the area. The high 
concentration of biological product manufacturing and 
chemical manufacturing suggests an existing specialized 
labor force and industry networks. Industrial biotechnol-
ogy companies can benefit from this existing expertise. 
According to the data, the region has less of a concentra-
tion in R&D in biotechnology than California as a whole, 
suggesting more effort could be placed in promoting this 
sort of activity in the East Bay.

There seems to be limited potential, however, for signifi-
cant economic development associated with industrial 

biotech based on cellulosic pathways, the focus on the 
Second Campus. Bear in mind that manufacturing these 
products is a fundamentally different process from the 
kinds of manufacturing currently seen in medical biotech 
and chemicals. This process focuses on plants and veg-
etation, large-scale agricultural inputs, and enzymes and 
bacteria. Scale-up in cellulosic second-generation biofuels 
is still facing challenges, but even as scale-up takes place, 
the Bay Area faces disadvantages: production will be lo-
cated near feedstocks, which are not generally grown in 
California, and biorefineries might also be deterred by 
California’s air quality and development regulations. 

However, the East Bay can still stand to benefit from the 
development of technology at LBNL’s second campus. The 
following chapters of this report will offer more of a focus 
on the East Bay specifically - its strengths and opportuni-
ties, detailed potential economic impacts of the second 
campus and this sector, and recommendations. Some spe-
cific points merit mention here, however. 

The East Bay has a robust advanced manufacturing sector, 
and it currently has ties to the existing biotechnology sec-
tor, focused on medicine. While actual cellulosic biorefiner-
ies seem unlikely, the core technology is a platform for bio-
logical production, and the industry is still taking shape. 
Smaller, leaner, more versatile forms of industrial biotech 
manufacturing may emerge, and if they do, the East Bay’s 
history in manufacturing, chemicals, and biotechnology 
could make it a good location for this type of firm. 

Biofuels is only a small piece of the research being done at 
the several prominent research institutions in the East Bay, 
and in thinking about regional economic development, it’s 

Implications for the East Bay

NAICS 
Code Industry 

East Bay 
Employment

(2009)

% Change 
Local 

Employment 
(2004-2009)

Location 
Quotient 

compared to CA
(2009)

325120 Industrial Gas Manufacturing 377 75.3% 2.40

325199 All Other Basic Organic Chemical 
Manufacturing 375 -8.5% 2.76

325414 Other Biological Prod Manufacturing 2,443 122.9% 3.45

325998 Other Misc Chemical Prod 
Manufacturing 575 63.4% 2.02

541690 Other Scientific and Technical 
Consulting Tools 2,183 100.5% 0.69

541711 Research and Development in 
Biotechnology 2,350

66.8%

0.65

541712
Research and Development in 
the physical, engineering, and life 
sciences (except biotech)

12,900 1.18

TABLE 3.  East Bay’s Strengths & Growth in Bioscience-Related Industries

Source: US Census County Business Patterns
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important to also consider additional research and inno-
vation that these institutions are driving. For example, the 
Lab’s research could also be used to support the biomedi-
cal and biopharmaceutical sectors. These sectors tend to 
place more of a premium on proximity to the source of 
primary research, access to an education labor force, and 
quality of lide amentities. Also, high value added produc-
tion and advanced manufacturing is less likely to relocate 
to low cost and low skill areas outside of the region. Thus, 
the East Bay may be better positioned to attract these 
types of firms. With this more holistic view, we can see that 
biofuels-related companies spinning off of LBNL’s Second 
Campus can be drivers in fostering and creating a larger 
and diverse innovation cluster in the East Bay that includes 
an array of innovation-oriented industries, some of which 
are closely tied to manufacturing. 

This innovation cluster, and industrial biotechnology as 
part of that cluster, can attract other kinds of companies 
as well. First, major existing biotechnology or energy 
companies may locate branches here to be part of the 
growing concentration of knowledge and qualified tal-
ent in this field. Additionally, complementary businesses 
may support a bioscience cluster, such as lab and techni-
cal equipment suppliers, legal services, and business ser-
vices. Interestingly, Table 3 shows that the East Bay is rap-
idly growing in scientific and technical consulting - which 
is an industry that is likely to have high levels of synergy 
with a growing cluster of innovation-based companies. 
Finally, a cluster that has great companies, working space, 
and is well designed, reputable, and well-located, will at-
tract other co-locating companies that aren’t necessarily 
related to bioscience. This occurred in Mission Bay —San 
Francisco’s medical biotech cluster—when Salesforce 
chose this area as a great place to locate their headquar-
ters with 3,000 employees. See the text box on pg. 43 for 
more information.

The bottom line for the East Bay is that a cluster exclusively 
focused on biofuel innovation driven by LBNL may not it-
self be a major job creator, aside from adding high-level 
jobs for science PhDs which are drawn from a global pool. 
A more diverse cluster of complementary and co-locating 
businesses, including a variety of innovation companies, 
along with parts of their supply chain and other support-
ing businesses will provide broader and deeper economic 
benefits to the East Bay, including a larger variety of jobs 
and a larger economic multiplier. This conclusion is sup-
ported by our work with IMPLAN—input-output econom-
ic modeling software. The next chapter details the results 
of this work. 
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Part 1: The Lab’s Programs and Policies

Ever since Lawrence Berkeley National Lab announced its 
intention to build a Second Campus, there has been con-
siderable excitement over the notion of the Lab as the 
anchor institution for an East Bay bioscience cluster. The 
Lab’s role as an economic engine for the region has been 
promoted by the Lab itself, which touts on its website that 
its activities generate 5,600 jobs and $700 million in eco-
nomic activity in the nine-county Bay Area. 

To investigate the Lab’s impact on employment and eco-
nomic activity in the East Bay, we interviewed Lab staff in a 
variety of departments and conducted a regional econom-
ic impact analysis for Alameda and Contra Costa Counties. 
In this chapter, we describe the Lab’s employment, pur-
chasing, community outreach and technology transfer 
activities, focusing on how these policies and programs 
shape economic benefits to East Bay cities and counties. 

Generally, we found that while LBNL has had a demon-
strable positive impact on the East Bay economy, this has 
been largely incidental rather than intentional. As a presti-
gious science research institution, the Lab’s focus is often 
national or even international in scope; local economic 
development has not been a primary goal of the lab. The 
Lab has made efforts to foster relationships with the lo-
cal community; however, its position as a federally-funded 
lab is often at odds with regional economic development 
goals. For example, there is a lack of flexibility in how the 
Lab can use research funding or even lease its space. There 

are federal mandates against favoring local companies in 
procurement decisions or local investors in licensing de-
cisions. In terms of spin-off effects, we have found that 
LBNL’s relationship with spin-offs has historically not been 
active enough to make the Lab itself a significant draw for 
start-ups to the region. 

LBNL’s Hill Campus in Berkeley

Lawrence Berkeley National Lab is a member of the US 
Department of Energy (DOE) National Laboratory system. 
The Lab is operated by the University of California for the 
DOE Office of Science. As a national research center, the 
Lab has historically been dependent on federal funding 
which tends to fluctuate based on political conditions. 
The Senate recently approved $4.8 billion for DOE Office 
of Science in FY2012, which is comparable to funding for 
FY2011 but significantly less than the $5.4 billion request-
ed by President Obama earlier this year. Federal funding 
also imposes certain restrictions; for example, DOE prohib-
its preference to local vendors in purchasing decisions.

Total DOE funding for FY2010 at LBNL was $847 million 
(Figure 8). This amount is 7 percent less than FY2009 fund-
ing, which reflects a ramp down of American Recovery and 
Reinvestment Act (ARRA) funding. 

The Lab’s funding from DOE comes primarily out of the 
Office of Science and the Energy Efficiency and Renewable 
Energy (EERE) program. In FY2010, 64 percent of the Lab’s 
total funding came from the Office of Science and 14 
percent came from the Energy Efficiency and Renewable 
Energy program.1 Office of Science funding decreased 
from FY2009 to FY2010, reflecting the aforementioned 
ramp down of ARRA funding. EERE program funding in-
creased by $63.3 million, with a sizable portion going to 
the Joint Center for Artificial Photosynthesis (JCAP) and the 
Advanced Biofuels Process Development Unit (ABPDU). 
ABPDU works closely with the Joint Bioenergy Institute 
(JBEI) and other national Bioenergy Research Centers to 
scale up biofuels production.

After factoring inflation, LBNL’s annual operating costs 
have increased an average of 2.3 percent each year for 
the past 30 years. Additionally, the LBNL workforce grew 
just shy of 1 percent each year, and the amount of facil-
ity space grew an average of about 1.2 percent.2 As LBNL’s 
growth has outstripped the capacity of its hillside campus 
in Berkeley, the Lab has resorted to leasing space else-
where in the East Bay to house several divisions. As scarcity 

1 Office of the Chief Financial Officer 2011.
2 Robinson, personal interview. 2011. 

Funding

Source:  Roy Kaltschmidt, Lawrence Berkeley National Lab
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of working space becomes a more prevalent issue on the 
original LBNL campus, the Operations division has stressed 
a need for greater communication from all department 
heads, particularly if a department is seeking additional 
grant funding. That way, the Operations division can plan 
ahead, and not have to resort to openly discouraging 
grant application submissions made by LBNL science di-
visions. The fact that the Lab leases spaces in places like 
Emeryville and West Berkeley is a commitment toward ac-
commodating expanding scientific research. However, the 
cumulative leasing costs are consuming an increasing por-
tion of the Lab’s operating costs and there lies the inherent 
need for a Second Campus.

The uncertainty of DOE funding forces LBNL to be cau-
tious in its growth projections and expansion plans. LBNL 
has also relied on grants for performing work for other 
agencies such as the National Institute of Health (NIH), 
Environmental Protection Agency (EPA) and Department 
of Homeland Security (DHS). Additional funding has been 
available via Cooperative Research and Development 
Agreements (CRADAs) with non-federal institutions such as 
Stanford University and the California Energy Commission. 
Non-DOE funding totaled 16 percent of LBNL’s funding in 
FY2010. To counter the uncertainty regarding DOE fund-
ing, the Second Campus facility will be owned by the UC 
Office of the President, not DOE. According to our con-
versations with Second Campus Project Director Kem 
Robinson, this will minimize the financial risk to the UC 
system by maintaining the ability to lease out space if DOE 
funding decreases in the future. 

FIGURE 9.  Breakdown of employees by different career 
tracks at Second Campus divisions. 
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FIGURE 8.  LBNL funding from DOE and non-DOE funding 
sources for FY2006 through FY2010.

Source: Office of the CFO, LBNL Annual Report 2010

Jobs and Hiring

Employment is one of the major direct economic impacts 
of the Lab. On its web site, the Lab reports that it has 4,200 
employees. According to information we received from 
the Lab, approximately 800 of these employees work for 
the three divisions slated to move to the Second Campus 
during Phase I. These employees represent a range of po-
sitions, including faculty, scientists, research associates, 
engineers, technicians, program managers, procurement, 
administrators, postdoctoral fellows and students. Figure 
9 shows the distribution of employees among different 
career paths. 

To account for the presence of part-time employees, the 
Lab’s Annual Report provides data on employment in Full-
Time Equivalent (FTE) units. A post-doc student who works 
10 hours per week and is paid by the Lab would be count-
ed as 0.25 FTE. Figure 10 shows the FTE employment at the 
Lab as a whole and at the three Second Campus Phase I di-
visions for financial years 2005 through 2010. According to 
this data, the Second Campus divisions currently account 
for 22 percent of total employment at the Lab. 

These FTE numbers do not include a large number of 
“guests” who are at the Lab on a daily basis but are not 
on the Lab’s payroll. This includes on-site contractors 
and visiting scientists who come from around the world 
to use the Lab’s facilities such as the Molecular Foundry, 
Advanced Light Source and the Joint Genome Institute. 
These guests in the latter category are known as “users” 
and are supported by their home institution. The Lab hosts 
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Purdue Research Park Case Study: Institutional Leadership

Located in a metropolitan area of 
roughly 180,000 people, the Purdue 
Research Park may not immediately 
come to mind as a case study suit-
able for the East Bay. The rural loca-
tion, 120 miles southeast of Chicago, 
has created a new hometown for 
private enterprises in an uncertain 
economy. However, this 725 acre 
park, managed by the non-profit 
development entity known as the 
Purdue Research Foundation (PRF), 
offers a uniquely comprehensive ap-
proach to business incubation in all 
of its stages.1 This approach, used 
in conjunction with government 
incentives, spatial proximity, and 

1 Thomas P. Miller & Associates 2011. 

regular communication, bridges the 
gap between the two worlds of aca-
demic research and private indus-
try. Boasting over 3,200 employees 
working in life sciences, information 
technology, and defense research, 
Purdue Research Park should be 
taken very seriously as an example 
what an institution can accomplish 
for a region. 

The Purdue Research Park, located 
one and a half miles north of the 
main Purdue University (PU) cam-
pus, was opened by PRF in 1961. 
PRF originally utilized the park as a 
mechanism to raise University rev-
enue through real estate, which 
modestly grew in size over time. It 
would take three decades before the 
PRF began aggressively prioritizing 
the commercialization of research, 
but in 1993, the first companies 
moved into a business incubation 
space on the Park campus. The City 
of West Lafayette set up a tax incre-
ment finance district for the Purdue 
Research Park; revenues went 
straight toward expanding roads, 
sewers, lighting, and trails. The State 
of Indiana and Tippecanoe County, 

on the other hand, actively recruited 
companies to the region, even offer-
ing to cover their relocation costs. 

The strong government assistance 
and pro-incubation philosophy cer-
tainly got Purdue Research Park off 
the ground, but the success of the 
Park may actually be in the atten-
tion and accommodation given to 
the full process of a company’s gen-
esis, growth, and relationship with 
PU. The first meeting between a 
company and the PRF development 
team will usually be up to two years 
before the company actually moves 
into the Purdue Research Park. The 
PRF development staff is crucial in 
facilitating the company’s access to 
Purdue’s eclectic research faculty. 
Every company entering the Park 
must have a relationship with PU, 
whether it is contracted research or 
a commitment to hire graduates. 
Milestones for growth and employ-
ment have to be set. Working with 
the PU Office of Technology and 
Commercialization (OTC has its 
main office on the campus of the 
Purdue Research Park), the PRF de-
velopment team and legal team will 

up to 4,000 guests per year total, including users, contrac-
tors, and research faculty exclusively paid by UC Berkeley.

As Figure 10 illustrates, there was a decrease in FTE num-
bers from FY2005 to FY2007, and since then the number 
of FTE employees has been increasing. The decrease in FTE 
numbers from FY2005 to FY2007 can be attributed to a few 
divisional changes. First, the Computational Research divi-
sions and the NERSC Center were consolidated under the 
umbrella of the Computing Sciences division in FY2006. 
Additionally, there were substantial reductions in the Lab’s 
administrative divisions, namely the Lab Directorate and 
Operations divisions in FY2006, as well as the Facilities di-
vision in FY2007. The rise in jobs since FY2008 is partially 
attributable to funding through ARRA. The federal stimu-
lus dollars primarily funded post-doctorates on a term-
limited basis. 

The hiring practices of LBNL are aligned with the institu-
tion’s objective of utilizing government funding towards 
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Another Subheading

conducting the most elite scientific research in the world, 
while maintaining an efficient operation. 

Roughly 2,000, or two-thirds of the FTE employees at LBNL 
are career staff. This category includes scientists, support 
staff, maintenance workers, analysts, assistants, and tech-
nicians. Non-scientist positions are recruited primarily 
from the East Bay, and generally experience less turnover 
because they are permanent positions, as opposed to a 
term-limited positions contingent on a grant. Over 800 of 
these employees are represented by a union, primarily in 
the maintenance trades. The Lab attends about two dozen 
annual job fairs in the Bay Area to recruit for the positions 
that are planned to be locally hired. 

Meanwhile, LBNL will usually conduct a worldwide search 
for scientists. When a grant comes in for a new project, 
the Human Resources division will collaborate with the 

arrange the specific terms of intel-
lectual property discovered in con-
junction with Purdue researchers. 

In the meantime, companies gain 
support for seed funding, through 
connections leveraged by PRF. 
One prominent investor has been 
Biocrossroads, an organization of 
business leaders and researchers, 
that manage a private fund, which 
in turn, provides the critical capital 
for life-science startups in Indiana.2

Since 1999, 56 companies have 
graduated from business incuba-
tion (7). Many of them have gone 
on to lease space on the Purdue 
Research Park campus, some of 
which eventually expanded or got 
bought out by the company, thus in-
creasing revenue for PRF. According 
to the PRF, roughly half of the 50 
buildings on the Park’s campus are 
owned by the private business op-
erating there. Even upon achieving 
success, however defined, the PRF 
team will advocate for their tenants. 
When SSCI, a local molecular re-
search firm, was acquired by Aptuit, 
the PRF successfully lobbied for 
2 Ibid.

SSCI to remain on the campus and 
not move to Connecticut. When the 
Indianapolis-based subsidiary Dow 
Agrosciences wanted to expand 
their operation, the PRF worked with 
the State Economic Development 
Fund to construct a 11,300 square 
foot greenhouse exclusively for 
Dow and PU researchers.3

The value of a company keeping 
roots in a place like West Lafayette 
goes hand in hand with the impor-
tance of keeping business relation-
ships close. The director of econom-
ic development for the PRF values 
her time spent in meetings on the 
PU campus and City Hall, as she 
makes sure that all parties are in the 
loop about the PRF’s plans. On any 
university campus, it is hard for re-
search faculty to necessarily know 
about business opportunities in 
the context of their own seemingly 
narrow focus. Thus, the PRF Office 
of Economic Development, the PU 
Vice President for Research, and 
OTC must not only be in communi-
cation, but they must also frequent 
these laboratories and pockets of 
research activity.
3 Purdue Research Foundation 2010.

The extent to which the East Bay can 
learn from Purdue’s example is in 
the centralized institutional leader-
ship provided by the PRF. Although 
PU controls more land, employs 
more people, and commands more 
national attention, PRF is more ver-
satile and responsive to the needs 
of the public and private sectors. 
They are the intermediaries be-
tween government, business, and 
research. In doing so, the PRF has 
their finger on the pulse of the re-
gion’s economy. Another important 
takeaway for the East Bay is the stra-
tegic location of a tech transfer and 
commercialization apparatus. Both 
administrators from PRF and PU 
stressed how important it was that 
OTC was located on the Research 
Park Campus. For Purdue, proactive 
networking, physical proximity, and 
hometown roots still have currency 
in this modern global age. 

grantee (usually a manager or a science division head) 
to search for employees. The grantee will usually have a 
worldwide network of scientists and experts to recruit 
from; in some cases, the job position may not even be 
publicly posted. 

Essentially, the amount of time it takes to hire an individ-
ual at LBNL is a function of the geographic scope for that 
position’s recruitment. From the time that a job opening 
for a support staffer is posted, it will take approximately 
60 to 90 days until the hire is completed. For a position 
akin to a technical supervisor, it will take up to 120 days. 
For the senior scientists, it will usually take about 200 days 
to complete a hire. These varying timespans for hiring in-
dicate the range of the Lab’s workforce, from local hires to 
internationally-recruited scientists. 
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As a grantee of the United States Department of Energy, 
the Lab is prohibited from giving preference to local ven-
dors under the US Constitution’s commerce clause. In spite 
of this, LBNL strives to purchase goods and services locally 
to the extent possible. It is important to note, however, 
that the Lab’s definition of “local” is the entire nine-coun-
ty Bay Area, which means that East Bay suppliers are not 
treated differently than other Bay Area suppliers. 

Findings

Construction costs, property leases and fabrication con-
tracts make up the bulk of the Lab’s purchasing expen-
ditures. While construction labor is inherently local and 
Alameda County construction trade unions have benefit-
ted from the Lab’s considerable spending, goods and ser-
vices can easily be purchased outside of the region. Using 
raw data on the LBNL as a whole, as well as the specific 
divisions on the Second Campus, we were able to compre-
hensively analyze the Lab’s relative influences on the sup-
ply chains at multiple geographic scales. Our analysis for 
fiscal years 2007 to 2010 reveals considerable leakage of 
goods and services procurement from the East Bay region. 
At the same time, the Second Campus divisions’ overall ag-
gregate spending appears to be on the decline from a high 
of 15 percent in 2008 to just 9 percent in 2010. While were 

unable to determine the reason for the decline in Second 
Campus divisions’ spending (a figure disproportionately 
lower than the Second Campus divisions’ percentage of 
total employees), these data suggest that local economic 
benefits due to household consumption may be greater 
than economic benefits due to Second Campus supply 
chain purchasing. 

Figure 11 maps the location of suppliers to the three 
Second Campus divisions in 2008 and 2009. The size of 
dots reflect the amount of spending in each city. As the 
map illustrates, LBNL’s supply chain is spread throughout 
the United states and Canada. 

The Lab reports purchasing 46 percent of all goods and 
services within the nine-county Bay Area. Looking at 
spending for the Second Campus divisions specifically, we 
found that the percentage of Bay Area purchasing is signif-
icantly lower than 46 percent. Figure 12 and Table 4 com-
pare purchasing amounts in East Bay Green Corridor cit-
ies (San Leandro, Alameda, Oakland, Emeryville, Berkeley, 
Albany, El Cerrito, and Richmond), the East Bay as a whole 
(Alameda and Contra Costa Counties), and the nine-coun-
ty Bay Area from 2007 to 2010. The percentage of local 
purchasing in the East Bay and the Bay Area as a whole 
appears to have had a recent peak in 2008, at 19 percent 
and 29 percent respectively. In 2010, the East Bay captured 
only 10 percent of these divisions’ total purchasing.

FIGURE 11.  Location of LBNL suppliers in the United States and Canada. Dot size represents amount spent in each location.  

Purchasing

Source: Author’s calculations based on raw LBNL procurement data
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2007 2008 2009 2010
  $M % $M % $M % $M %

EBGC 3.9 10 2.5 3 5.2 7 3.9 4
East 
Bay 5.0 13 16.8 19 11 14 7.8 10

Bay 
Area 9.5 25 26.2 29 17.3 22 13.5 18

Total 38 100 89 100 77 100 75.9 100

Figure 13 shows the average purchasing totals for 2007 to 
2010 for Bay Area counties. San Mateo and Alameda cap-
tured the highest proportion of spending in the Bay Area, 
followed by Contra Costa and Santa Clara. 

Interviews with the Deputy Director of the Lab’s 
Procurement and Property Management Division and the 
Office of Small Business and Supplier Management re-
vealed that they believe a significant number of firms with 
local addresses are sales outposts of firms headquartered 
beyond the Bay Area. This is particularly relevant for East 
Bay cities vying to secure LBNL’s proposed Second Campus 
and benefit from its spending behaviors. 

FIGURE 12.  Trends in Second Campus divisions’ purchasing for 
various regions compared to total 
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Internal and external promotion

The Lab actively pursues local firms through several formal 
systems and programs. All Lab divisions have their own 
buyers familiar with the unique needs of their scientists. 
Division buyers are required to inform the Office of Small 
Business and Supplier Management of upcoming con-
tract opportunities so that they can match buyers’ needs 
with local firms. Each division also has procurement liai-
sons who, like division buyers, understand the needs of 
their scientists but who are more involved in managing 
relationships with small and local vendors ensuring that 
transactions are smooth and customer satisfaction is high. 
When contractors provide unsatisfactory service, liaisons 
work with them to improve in the trouble areas. The Office 
of Small Business and Supplier Management also presents 
at internal division meetings to educate division buyers, 
purchasing liaisons and users on their services and solicit 
ways to assist them in their scientific pursuits. 

The Procurement Division also conducts regular outreach. 
On a monthly basis, they hold events to inform potential 
local vendors of opportunities and educate them on the 
process of becoming lab contractors. Also on a monthly 
basis, the lab meets with local trade organizations to try 
and match lab needs with potential suppliers. Lab rep-
resentatives also attend the DOE national small business 
conference to build relationships with vendors. A key com-
ponent of this outreach includes firm prequalification to 

TABLE 4.  Second Campus divisions’ purchasing totals and 
percentages for various regions

FIGURE 13.  Second Campus divisions’ average pur-
chasing totals by county, 2006-2010

Source: Author’s calculations based on raw LBNL procurement data

Source: Author’s calculations based on raw LBNL procurement data
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expedite the bidding process when the time comes, and 
as a means to increase a firm’s competitiveness. Firms 
can self-certify to become federal contractors, but the lab 
helps facilitate the process for those that have not. 

The Office of Small Business and Supplier Management 
maintains “vendor tables” where they track all small and 
local firms they have done business with in the past. The 
current table contains 1,600 firms. An estimated 50 per-
cent are local. They also maintain a website where they 
post upcoming contract opportunities and announce 
events tailored for local and small firms.

Challenges

Small firms often charge more because they are less able to 
leverage economies of scale, thus reducing their competi-
tiveness. This in turn creates a more volatile small business 
climate as firms go out of business and new firms emerge. 
This flux impacts the Lab’s capacity to develop long-term 
relationships with small local contractors and maximize lo-
cal purchasing.

As previously mentioned, the nature of federal contracting 
encourages savvy firms to establish what appear as small 
and/or local firms near the Lab which are, in fact, sales of-
fices of larger, non-local firms. Anecdotally, the number of 
these firms and contract dollars they capture is significant. 

Recommendations 

In spite of legal prohibitions against local purchasing, 
LBNL strives to support local, small businesses and their 
programs and staffing attest to this. Competitive and qual-
ity assurance parameters play into their procurement de-
cisions and yet there is an emerging field that focuses on 
supply chain analysis for the purpose of identifying oppor-
tunities to maximize various characteristics from sustain-
ability to local purchasing. 

Given the Lab’s demonstrated commitment, cities in the 
East Bay would be wise to develop closer relationships 
with the Lab’s purchasing department. Models exist of 
communities partnering with anchor institutions to shift 
supply chain procurement more locally.3 For the Lab and 
local cities, there may be opportunities to source goods 
locally that are currently coming from outside the region, 
while assuring quality and price competitiveness. 

3 See Alperovitz et. al. 2010.

LBNL’s education programs were designed to increase lo-
cal support for and awareness of the sciences. The Lab has 
also made efforts to be a good neighbor in the community 
by establishing a Community Advisory Group. In addition, 
the Lab participates in local and statewide groups and 
committees.

Educational Programs. LBNL operates 17 different edu-
cational programs, reaching students from kindergar-
ten through high school, as well as community college 
students, undergraduates, and teachers. In the last five 
years, 4,500 high school students and 4,000 grade school 
students have participated in at least one of these pro-
grams. Nearly 80 high school students, community col-
lege students, and science teachers have participated in 
the internships that the Lab hosts every summer. These 
programs provide important educational opportunities 
for Bay Area youth. Without extensive participant track-
ing, however, it is unclear how effective these programs 
are in encouraging participants to pursue a career in the 
sciences.

Community Advisory Group (CAG). Established in 2010, the 
CAG consists of 18 community residents and leaders. They 
meet bi-monthly with LBNL staff in meetings open to the 
public to discuss issues of common concern to the com-
munity, from environmental concerns over capital projects 
to the Second Campus. So far, the CAG has led to improved 
communications between LBNL and the community, but 
has had limited direct impact, according to interviews.

Local partnerships. LBNL is a member of the Berkeley 
Chamber of Commerce, the East Bay Green Corridor, the 

Community Impacts

Oakland Tech high school students visiting LBNL facilities. 
Source:  Roy Kaltschmidt, Lawrence Berkeley National Lab
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Silicon Valley Leadership Group, and the Bay Area Council’s 
Bay Area Science and Innovation Consortium. 

State partnerships. LBNL also participates in several state-
wide commissions, particularly around renewable energy 
and energy efficiency initiatives in a technical advisory 
capacity.

Challenges in commercialization

There are high expectations for LBNL to serve as an anchor 
for an East Bay biotech cluster. Yet, if the Lab continues 
producing spin-offs at a similar rate as it has historically, 
it is not realistic to expect that the cluster will be populat-
ed entirely by LBNL-related firms. As a point of reference, 
Mission Bay is currently home to 37 biotech firms.5 We 
interviewed LBNL Tech Transfer staff to understand some 
of the challenges on the path from science to commer-
cialization. We found that there is a tension between the 
core mission of the Lab—to perform academic research—
and the goal of getting discoveries into the marketplace. 
We also learned that DOE funding hinders the ability of 
researchers to pursue ideas to the point of commercial 
viability. 

Cultural gap

At a research institution like LBNL, scientists are primarily 
focused on getting their discoveries recognized through 
academic publication. The effort required to record and 
patent their inventions involves additional tasks that fall 
lower on researchers’ priorities, and may also seem coun-
ter to the academic paradigm of sharing knowledge freely 
with peers. The Tech Transfer staff are in the position of 
promoting the idea that commercialization is also an im-
portant means by which inventions can benefit society. 
Additionally they believe that patenting an invention, 
rather than sharing it freely, may be the only way to har-
ness the financial resources to take the idea to reality. 
The Technology Transfer Department asks researchers to 
submit Records of Invention for review and action prior to 
publication. They ask researchers not to make written or 
oral public disclosures of inventions before a patent ap-
plication is filed. 

The Lab does provide practical incentives for scientists to 
encourage commercialization. When intellectual property 
is licensed, the inventor receives 35 percent of the royalty 
fees. Employees are also encouraged to list inventions on 
their annual self-assessments so that their work on tech-
nology transfer can be recognized alongside their papers 
during their performance appraisal. 

Scientists’ motivation to help society address important 
issues such as climate change may be a key factor in in-
creasing the market-orientation of LBNL technology. The 
science emerging from LBNL is very relevant to the chal-
lenge of climate change, and scientists are recognizing 
that their findings need to be made available. 
5 Reilly, personal interview. 2011. 

Technology Transfer

Overview

In 1989, the Lab created a Technology Transfer Department 
to encourage commercialization of Lab technologies. 
Technology transfer activities include: encouraging scien-
tists to report their inventions, assessing reported inven-
tions, obtaining patents, licensing patented technology to 
start-ups or established companies, and establishing re-
search partnerships with industry. Prior to the passage of 
the Bayh-Dole Act in 1980, institutions such as LBNL were 
not able to grant exclusive licenses of government-fund-
ed inventions to other parties for the purpose of further 
development and commercialization. Although the Lab’s 
primary mission is academic scientific research, recently, 
there has been a greater emphasis at the Lab on commer-
cialization as an alternate means of getting discoveries 
into society for the public benefit.

In the past 20 years since the establishment of the 
Technology Transfer program, Lab technology has led to 
the formation of 30 start-up companies, in a variety of 
fields including renewable energy, health, information 
technology and advanced materials. The number of spin-
offs has ranged from one to four per year. Due to the 
variety of factors that influence the formation of start-ups, 
the Technology Transfer Department at LBNL does not set 
a target for a number of spin-offs per year, but they do 
track the number of Records of Invention per year, which 
they interpret as a sign of scientists’ engagement with the 
process of technology transfer. In FY2010, the Lab had 127 
inventions disclosed and 27 US patents issued.4 The Lab 
also licenses technologies to more established companies. 
In FY2010, the Lab issued 6 new license agreements and 
had a total of 60 active licenses. 

4 University of California 2010.
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Funding Gap
As mentioned earlier, research at LBNL is funded by feder-
al grants. The scope of these grants is specified such that, 
even if a researcher encounters a promising idea in the 
course of her research, she may be unable to pursue the 
idea because it is outside the scope of her grant. 

In September 2011, the Lab invited scientists to submit 
applications for the first-ever round of “Innovation Grants,” 
a program which acknowledges and aims to rectify this 
funding gap. As the Call for Proposals states: “Lab research 
produces promising inventions, however, many are too 
nascent to attract the investment of companies and in-
vestors…These inventions have arrived at the first ‘valley 
of death’ where they may languish, as there is no funding 
available to advance them.” The Innovation Grants are in-
tended to support further development of inventions with 
strong commercial promise. 

LBNL’s Relationship with Spin-Offs

In case studies of other R&D clusters, we found that a 
strong relationship between the anchor institution and 
co-locating companies was often an important factor 
in success. For example, in Indiana, the Purdue Research 
Foundation goes out of its way to find companies that 
want to co-locate, like HP and Dow AgroScience, by offer-
ing them incentives, space at a competitive price, and an 
exclusive arrangement with the University’s research and 
commercialization apparatus. Our findings about LBNL’s 
relationships with spin-off companies do not indicate 
that LBNL currently has the resources to actively support 
cluster collaboration in the way that other anchor institu-
tions have. Nevertheless, LBNL Technology Transfer staff 
expressed an interest in greater collaboration through the 
development of a cluster in close proximity to the campus. 

Spin-off Interview: Polyplus Battery Company
two-thirds of which is lab space, 
one-third of which is office. 

On staying in Berkeley: A major 
reason the company has stayed in 
the City of Berkeley is that key staff 
are still associated with LBNL (Dr.  
Visco held a 50/50 appointment at 
PolyPlus and LBNL until five years 
ago). Additionally, the company rec-
ognizes plenty of other advantages 
including the availability of intel-
lectual capital, Berkeley’s instant 
name recognition, and the supply 
of high quality machine shops and 
electronic device consultants to 
meet the company’s R&D needs.  
Although housing and office space 
is cheaper elsewhere in the East Bay, 
PolyPlus is commited to keeping its 
intellectual center in Berkeley. They 
even plan to start pilot manufactur-
ing in Berkeley. When they scale-up 
manufacturing, they may have to 
find space elsewhere. The company 
reports that all their interactions 
with the City for obtaining permits 
have gone very smoothly. 

On its relationship with LBNL: 
Initially, LBNL helped connect 
PolyPlus with resources such as 

PolyPlus was one of the first real 
spin-offs from LBNL. The company 
recently made a breakthrough in 
battery technology by using or-
dinary seawater or air to interact 
with lithium, resulting in a high en-
ergy, non-toxic and environmentally 
friendly battery. Their battery could 
provide electric vehicles with up to 
500 miles of range, and made Time 
Magazine’s list of “50 Best Inventions 
of 2011.” We spoke to PolyPlus CEO, 
CTO and Founder Dr. Steven Visco. 

Their space: PolyPlus has been lo-
cated in Berkeley since its found-
ing. Its current space is 10,000 sq.ft, 

Year founded: 1990
Location: Berkeley
Employees: 27

corporate attorneys and other 
services. Now, there is not a lot of 
interaction other than an annual 
progress report on how PolyPlus is 
developing the licensed technol-
ogy. PolyPlus is interested in taking 
advantage of LBNL’s user facilities, 
such as the Molecular Foundry, but 
would need to follow the same 
process as other prospective us-
ers. Because IP is so important to 
PolyPlus, the company would have 
to have a proprietary agreement, 
which would mean paying for use.

On hiring: About 50% of the com-
pany’s employees are educated at 
the high school level and received 
on-the-job training in material han-
dling and SEM (scanning electron 
microscope) operation. The other 
half of the employees have college 
degrees, master’s degrees or PhD’s. 
The company has had to recruit staff 
from Asia, because American gradu-
ate schools tend to not focus on in-
dustries which are not particularly 
strong  domestically—including 
battery technology. 

Lithium seawater batteries
Source:  Martin LaMonica, CNET News



31

Spin-off Interview: Second Genome

The Technology Transfer Department at LBNL does not 
have the staff or the funding to maintain an active, for-
mal relationship with spin-off companies. As companies 
are getting off the ground, the Tech Transfer Department 
helps to connect them with resources such as investors, 
attorneys and cities that may have suitable lab space. 
Once the spin-off has left the Lab and the licensing agree-
ments are taken care of, the relationship between the Lab 
and spin-offs is ad hoc and informal. Interactions are more 
likely to be based on personal relationships between indi-
viduals than on structured programs. 

One issue of particular concern to East Bay cities is the 
“brain drain” of start-up companies to San Francisco or 
the Silicon Valley. According to an assessment of Lab 
spin-offs by CBRE, 5 of the 25 identified companies that 
have spun-out of the Lab are currently located in the East 
Bay. 11 of these firms are based in San Francisco or the 
Silicon Valley, and an additional 4 firms are elsewhere in 
the State of California.6 Because LBNL considers the entire 
San Francisco Bay Area to be “local,” the decision of spin-
offs to locate outside the East Bay is not perceived to be a 
negative. 

6 CB Richard Ellis 2010.

space; instead, it uses contract labs 
in Massachusetts and North Carolina 
and visits these spaces twice a year. 
This allows them to have low leasing 
costs. 

On locating in San Bruno: When 
the company was initially founded, 
the core employees were working 
virtually and meeting one to two 
times a week. The company’s seven 
employees commute from locations 
as distant and disparate as Santa 
Cruz, Livermore, Los Altos and San 
Francisco. With decent highway ser-
vice, San Bruno is reasonably acces-
sible from all these locations. The 
cost per square foot in San Bruno 
was lower than in locations farther 
down on the Peninsula, south of 
Highway 92. The location also pro-
vides proximity to the life sciences 
industry, including investors, board 
members, vendors, other CEOs, and 
consultants. In the life sciences sec-
tor, there are a lot of consulting re-
sources to help with HR and finance 

Microbiomes are the trillions of bac-
teria in our bodies that contribute to 
both disease and wellness. Second 
Genome identifies microbiome-
based signatures to provide person-
alized diagnosis and treatment for 
patients with gut health disorders. 
We spoke to Second Genome CEO 
Peter DiLaura. 

Their space: Second Genome oc-
cupies a small office space of only 
1800 sq. ft. The company has no lab 

functions, making small firms more 
capital efficient. 

On their relationship with LBNL: 
Second Genome does not have an 
active, working relationship with 
the Lab. They do interact with the 
Technology Transfer Department 
simply to maintain technology li-
cense, and there is some ongoing 
dialogue. One of the founders used 
to be on a partial appointment with 
Second Genome, but is now a full-
time employee. 

On hiring: People with the right skill-
set for Second Genome come from 
the human health field. This means 
finding “alumni” from Genentech 
or other firms in the South San 
Francisco biotech cluster. 

Year founded: 2010
Location: San Bruno
Employees: 7

Highly magnifed bacteria
Source:  Second Genome
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Part 2: Second Campus Economic Impact Analysis
The Second Campus has the potential to benefit the East 
Bay region in five major ways:

•	 Construction. Building the Second Campus will be a 
major project in itself, resulting in jobs and regional 
spending. 

•	 Employment. The Lab hires full-time and part-time 
employees in a range of occupations, ranging from 
technicians to faculty. 

•	 Wages. The Lab pays its employees, who then spend a 
portion of their income within the East Bay. 

•	 Purchasing. The Lab buys a wide variety of goods 
and services including lab equipment, office supplies, 
computing infrastructure and contract labor. 

•	 Catalyzing cluster formation. Spin-offs and co-locat-
ing start-up companies will generate additional eco-
nomic activity through their own construction, em-
ployment, wages and purchasing. 

As workers spend wages within the region, and as sup-
pliers make purchases and hire more workers within the 
region, the dollars spent by the Lab cycle through the re-
gional economy. Household consumption results in what 
are termed “induced impacts,” while spending by lab sup-
pliers are termed “indirect impacts.”  A “multiplier” is a mea-
sure of the number of times that a dollar spent by the Lab 
cycles through the region. When dollars are spent outside 
the region, they cease to benefit the regional economy 
and constitute leakage. Thus, the degree to which Lab ac-
tivities benefit the region depends on the local spending 
on the part of the Lab and its workers. 

In March 2010, the Lab published a CBRE study of the 
economic benefits provided by the Lab. The report, while 
serving as an important baseline for our study, is limited 
in its applicability to our project in two major ways. First, 
the CBRE report focuses on the Lab as a whole, whereas 
the Second Campus will be comprised of a subset of divi-
sions within the Lab. Secondly, the CBRE report calculates 
the economic impact for the following geographic regions 
only: the Cities of Berkeley, Emeryville and Walnut Creek; 
the Bay Area; the state of California and the United States. 
In this report, we are interested specifically in the impact 
with respect to the East Bay, which we have defined to in-
clude all of Alameda and Contra Costa Counties.  

To develop our own understanding of the Second Campus 
impacts within the East Bay we used IMPLAN, the same 
economic impact analysis tool used by CBRE in their study. 

IMPLAN is an input-output model that measures eco-
nomic impact within a given study area using purchasing 
patterns between industries and information on the dis-
tribution of jobs and wages by industry. IMPLAN defines 
440 different sectors which correspond to North American 
Industry Classification System (NAICS) sectors in most 
cases. 

The impact of a given stimulus to the economy can be 
modeled in terms of added jobs or spending within a giv-
en industry. Leakage is modeled through the use of local 
purchasing percentages which determine how much of 
the spending will occur within the study area. 

For our analysis, we defined our study area as Alameda 
and Contra Costa Counties and defined multiple scenarios 
for LBNL Second Campus development and a more gen-
eral bioscience cluster development. For each scenario, we 
modeled construction, payroll and purchasing impacts. 

Construction impacts were modeled as a given amount 
of spending in the non-residential construction industry 
(IMPLAN sector 36, NAICS 2362).

Payroll impacts of the Lab were modeled as additional 
labor income in the Scientific Research and Development 
Services sector (IMPLAN sector 376, NAICS 5417).  Labor 
income translates into household spending, resulting in 
induced impacts.

Purchasing impacts were modeled as a given amount 
of spending in the Scientific Research and Development 
Services sector.  Industry spending results in both indirect 
and induced impacts.

Industry purchasing patterns

Rather than using default IMPLAN assumptions about 
purchasing patterns for the Scientific Research and 
Development Services sector, we used actual purchasing 
records from FY2008 to FY2009 to indicate how lab spend-
ing would be distributed across various industries. 

We first converted LBNL’s internal purchasing categories 
to IMPLAN sectors. We then calculated the distribution 
of LBNL’s purchases across IMPLAN sectors, and replaced 
the default purchasing coefficients with LBNL purchasing 
coefficients. Next, we adjusted local purchasing percent-
ages (LPP) to reflect the lab’s actual purchasing patterns. In 

IMPLAN Tool and Methodology
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adjusting the IMPLAN’s default LPP values we found sev-
eral notable discrepancies, shown in Table 5. The unique 
character of the Lab may explain why spending patterns 
diverge from typical behaviors in the sector. 

While we felt it was important to change the sector’s pur-
chasing pattern to reflect LBNL’s actual spending activity, 
this had the side effect of imposing LBNL’s spending pat-
terns on other firms in the same sector. In reality, we might 
expect a local supplier to have a different purchasing pat-
tern and a greater percentage of local purchases than a 
national research lab such as LBNL.

IMPLAN 

Sector

IMPLAN 
Default LPP 

LBNL 

Actual LPP 

LBNL 

Actual Spending

LBNL  

Percent of Total Spending
Wholesale Trade 88% 28% $15,636,100 11%

Software 12% 1% $44,900 0.03%

Scientific Research 88% 10% $2,002,200 1.4%
Other Support Services 22% 6% $129,300 0.09%

TABLE 5.  Comparison of IMPLAN assumptions and LBNL actual local purchasing percentages (LPP)

Source:  Author’s own calculations based on 2008-2009 purchasing data from LBNL

Second Campus Scenarios

Year Employees Gross sq. ft. Sq. ft. / employee

Phase I Operations 2015 1000 total
810 residing in the East Bay

450,000 450

Phase II Operations 2030 1500
1215 residing in the East Bay

800,000 533

This section describes the scenarios we created to model 
Phases I and II of the Second Campus and three different 
spin-off scenarios. Table 6 summarizes the Phase I and II 
scenarios we constructed for the model. 

Year

We assumed that Phase I construction would begin in 2013 
and take two years to complete, with occupancy starting 
in 2015. 

In our communications with the Second Campus Project 
Director Kem Robinson, we learned that the Second 
Campus will likely reach full build-out approximately 50 
years from now, in 2060. Although we originally intended 
to evaluate the impact of the Second Campus at full build-
out in 2060, the IMPLAN tool only performs analysis up to 
2030. Thus, our Phase II impacts are based on an interme-
diate stage of build-out in 2030. 

Square footage

Phase I We assumed Phase I would be roughly 450,000 sq. 
ft. based on LBNL’s RFQ as well as conversations with LBNL 
staff. 

Phase II The campus is expected to be 2 million sq. ft. at 
full build-out 50 years from now. Given the steady, slow 
nature of the Lab’s growth, we estimated that in 20 years, 
the Second Campus will be 40 percent of the way to full 
build-out, which translates to 800,000 gross square feet. 
This amount would require 350,000 sq. ft. to be added be-
tween 2015 and 2030. 

Number of employees

Phase I. Currently, there are approximately 800 employees 
within the three Second Campus divisions. The employee 
growth rate of these divisions averaged 43 employees per 
year from FY2007 to FY2010; however, this growth can be 
partly attributed to ARRA funds and to the early growth 
of JBEI. We assumed that growth would continue at this 
rate over the next four years, such that the total number of 
Second Campus employees by 2015 will be approximately 
1,000. This number is compatible with our estimated gross 
area of 450,000 sq. ft., resulting in an employee density of 
450 sq. ft. per employee. 

Phase II. We determined the number of employees for 
Phase II based on our assumption of the gross square 
footage of 800,000 by 2030. Subtracting 125,000 sq ft 
for a large computing facility that is slated to be built on 
the Second Campus, we calculated that there would be 
675,000 sq. ft. of lab and office space. Assuming 450 sq. ft. 
per employee, this works out to 1,500 employees in 2030, 
an increase of 500 from Phase I in 2015. 

TABLE 6.  Summary of Second Campus scenarios
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Second Campus Impacts

Construction

Because construction activity is likely to span several years, 
it is important to realize that not all jobs will be created 
simultaneously. 

According to our analysis, construction of Phase I of the 
Second Campus will generate 1,560 jobs. In this case, we 
estimate that construction will take approximately two 
years, so there will be roughly 780 construction jobs cre-
ated per year. According to the Bureau of Labor Statistics, 
nearly 20 percent of construction jobs are part-time (be-
tween 1 and 34 hours per week), so roughly 310 jobs over 
the two years of construction will be part-time.

Another 512 jobs will be created by construction contrac-
tors purchasing materials and services from other compa-
nies; these are “indirect impacts” of the construction. 650 
jobs will be created by the personal spending of construc-
tion workers on items such as food, beverages, health ser-
vices, entertainment, housing and the like. The impact of 
all this activity will lead to a total of 2,719 jobs created over 
a two year period.

Table 7 lists the top ten sectors where jobs will be created 
by construction activity. In addition to the expected job 
creation in the fields of construction, architecture and en-
gineering, other prominent sectors on this list are related 
to household needs such healthcare, food and general 
merchandise. 

Sector Jobs
Construction of nonresidential structures 1,558

Architectural, engineering, and related services 154

Food services and drinking places 76

Real estate establishments 58

Wholesale trade businesses 54

Employment services 41

Offices of physicians, dentists, other health 
practitioners

33

Private hospitals 30

Retail Stores - Food and beverage 27

Retail Stores - General merchandise 25

TABLE 7.  Top 10 sectors for employment, 
Second Campus Phase 1 Construction

Sector Phase I jobs
Food services and drinking places 32

Wholesale trade businesses 22

Employment services 22

Real estate establishments 21

Offices of physicians, dentists, and other health 
practitioners

16

Private hospitals 14

Architectural, engineering, related services 11

Scientific research and development services 11

Private household operations 10

Retail Stores - Food and beverage 10

TABLE 8.  Top 10 sectors for employment, 
Second Campus Phase I operations

We did not include Lab guests in our analysis because 
these individuals are not on the Lab’s payroll.

Household spending within the region

Currently, 19 percent of LBNL employees in the three pro-
posed Second Campus divisions live outside of Alameda 
and Contra Costa Counties. We assumed that this rate of 
in-commuting would remain in both the Phase I and Phase 
II scenarios. To simplify our analysis, we assumed that em-
ployees who lived outside the Study Area would not spend 
any money within the Study Area. This is a conservative 
estimate becuase we would expect these employees to 
purchase lunch and make other trips for goods and ser-
vices while in the East Bay. This would slightly increase the 
induced impacts estimated in our model. 

Annual purchasing

Phase I We assumed $76 million in annual purchasing, 
equal to the FY2010 purchasing total for the three Second 
Campus divisions. 

Phase II We assumed that spending would increase rough-
ly proportionally with the number of employees, so we 
multiplied the Phase I spending amount by 1.5, resulting 
in $114 million in annual purchasing for 2030. 
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Direct jobs Purchasing ($M) Induced jobs Indirect jobs Total jobs Job multiplier

Phase I 1000 76 308 120 1428 1.43

Phase II 1500 114 462 181 2143 1.43

TABLE 9.  Employment impacts from Second Campus payroll and purchasing

Purchasing ($M) Indirect & induced 
spending ($M)

Total spending ($M) Multiplier

Phase I 76 29 105 1.38

Phase II 114 74 188 1.65

TABLE 10.  Spending impacts from Second Campus purchasing

Cluster Scenarios

Year Firms Employees in 
Scientific R&D

Employees in 
Management of 

Enterprises

Employees in 
Wholesale Trade

Employees in 
Biological Product 

Manufacturing
Scattered Spinoffs 2020 5 70 70 0 0
Modest Cluster 2020 20 700 700 500 0
Major Regional Cluster 2020 50 1750 3000 1000 1750

TABLE 11.  Cluster scenarios

Regardless of where the Second Campus is eventually lo-
cated, the fact that the Lab is exanding in the East Bay will 
develop the East Bay’s reputation as the center of biosci-
ence innovation, which will attract both top researchers 
and new firms. Below, we look at what some of the eco-
nomic impacts from this cluster might be. 

To analyze the potential economic impacts of tech trans-
fer from the Lab, we created three clusters scenarios as-
suming different levels of cluster development by the 
year 2020. We imagined that a cluster would consist of not 
only spin-offs from the Lab, but other bioscience start-up 
companies, complementary sectors and co-locating firms. 
There is already a substantial bioscience cluster in the 
East Bay—notably in Berkeley and Emeryville—which we 
believe puts the area at an advantage in attracting new 
emerging businesses as the industry continues to grow. In 
this sense, the inpacts of the Second Campus will be addi-
tative to the existing regional strengths in bioscience. 

We assumed that these firms would primarily come 
from four sectors: Scientific Research and Development 
Services, Management of Enterprises, Wholesale Trades 
and Biological Product Manufacturing. We reasoned that, 

Operations: payroll and purchasing impacts 

Table 9 summarizes employment impacts of LBNL’s payroll 
and purchasing activities in Phase I and Phase II. The job 
multiplier is quite similar for both phases, with each job 
at LBNL resulting in roughly 0.4 additional jobs through 
induced or indirect impacts. Interestingly, the number of 
induced jobs is more than 2.5 times greater than the num-
ber of indirect jobs. This suggests that the Lab’s activities 
will not necessarily result in a lot of inter-industry regional 
economic activity; instead, the greatest impacts are in the 
businesses that serve households. 

These results are likely due to the low local purchasing 
percentages specified in our model. The number of indi-
rect jobs would increase if LBNL were to increase its pur-
chasing within the region.

Table 8 shows the top 10 sectors for induced and indirect 
jobs due to Phase I operations. The top sectors for Phase 
II would be the same. As expected from the number of in-
duced jobs relative to indirect jobs, many of these sectors 
are those which benefit from the spending of households, 
such as food and beverage, real estate establishments and 
healthcare. There are also firms which benefit from indi-
rect impacts of the Lab’s spending, such as employment 
services and scientific research and development services.

Table 10 summarizes the impacts of Phase I and Phase II 
purchasing in total dollars of spending in the East Bay. The 
multiplier increases significantly from 1.38 for Phase I to 

1.65 for Phase II. We speculate that this reflects increasing 
synergies in the regional economy as regional purchasing 
amounts reach a certain threshold.
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Cluster Impacts

Construction 

Based on typical industry values, we assumed construc-
tion costs to be $230/sq. ft. for office buildings, $800/sq. 
ft. for lab buildings, and $1,100/sq.ft. for pilot plant space.

Table 12 presents the economic impacts of construction 
activity for the three scenarios. 

For the scattered spin-offs in Scenario 1, we reasoned that 
existing lab and office space would be able to accommo-
date the small number of bioscience firms expected to lo-
cate in the East Bay between now and 2020. Thus, no new 
construction will need to occur under this scenario. 

For more robust cluster development in Scenario 2, there 
would be over half a billion dollars in construction activity 
to build 630,000 sq. ft. of lab space and 165,000 sq.ft. of 
office space. This activity would create a total of 3,540 jobs. 

In Scenario 3, 3 million sq. ft. of lab, office and pilot plant 
space would be built, costing a total of $1.8 billion and cre-
ating 14,300 jobs.

New lab 
space (sf)

New office 
space (sf)

New pilot plant 
space (sf) 

Construction 
cost ($M)

Direct 
jobs

Indirect & 
inducedjobs

Total 

jobs
Scattered Spin-offs 0 0 0 0 0 0 0

Modest Cluster 630,000 165,000 0 542 2,000 1,540 3,540

Major Regional Cluster 1,500,000 1,300,000 200,000 1,800 8,200 6,100 14,300

Direct jobs Indirect & induced jobs Total jobs Job multiplier
Scattered Spin-offs 140 144 284 2.03

Modest Cluster 1,900 1,850 3,750 1.97

Major Regional Cluster 7,500 7,997 15,497 2.07

Direct output ($M) Indirect & induced 
output ($M)

Total output ($M) Output multiplier

Scattered Spin-offs 41 28 69 1.68

Modest Cluster 525 354 879 1.67

Major Regional Cluster 2,429 1,544 3,973 1.64

TABLE 12.  Employment impacts from cluster construction

TABLE 13.  Employment impacts from cluster activity

TABLE 14.  Economic output from cluster activity

given the research-based nature of biofuels and biologi-
cal firms, most headquarters of firms in the biofuels space 
are focused on R&D rather than manufacturing. Significant 
portions of these firms will also be occupied with corpo-
rate functions such as marketing, human resources, and 
executive management.  We also assumed that cluster de-
velopment would include co-locating firms in the LOHAS 
(Lifestyles of Health and Sustainability) sector. A number 
of such firms, such as Clif Bar and Mountain Hardware, 
already have headquarters in the East Bay. In IMPLAN, 
we modeled these firms as belonging to the Wholesale 
Trade sector. Table 11 summarizes the parameters of each 
scenario. 

Scenario 1: Scattered Spin-offs Five spinoffs, with a small 
research outfit, a couple small labs, and a couple medium-
sized firms.

Scenario 2: Modest Cluster 20 firms, including a couple bou-
tique firms, some medium-sized firms, one Amyris-level 
bioscience success, and two co-locating offices.

Scenario 3: Major Regional Cluster Mix of research centers, 
start-ups, successful companies, major player relocations, 
co-locating firms, and retail and entertainment.
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Cluster employment and spending

All cluster scenarios result in a job multiplier of ap-
proximately 2.0. That is, for every job in the cluster, an-
other job is created through spending by cluster sup-
pliers or cluster employees. Table 13 summarizes the 
direct, indirect and induced jobs created in each scenario. 
Each dollar of output by a firm in the cluster results in ap-
proximately $0.65 of output by other firms in the region 
due to indirect and induced impacts, as shown in Table 14. 

Table 15 shows the top ten industries for employment in 
our medium spinoffs scenario, based on a total of direct, 
indirect and induced jobs in each sector. (These top ten 
sectors are the same for both the high and low scenarios, 
though the order is slightly changed, and of course the 
employment numbers are different.) As expected, the top 
three sectors are the same sectors which we specified for 
direct employment. Food services and drinking places, as 
well as real estate establishments have the next highest 
employment, with a total of 140 and 136 jobs respectively. 
These are sectors that likely receive business from both 
firms and households. 

These scenarios reflect the assumption that any signifi-
cant amount of cluster development will provide more 
employment than possible from the Lab alone. A recent 
report on the Lab also notes that the economic impacts 
of the Lab’s spin-off companies “exceed the impacts of the 
Lab itself” due to the greater number of aggregate jobs.1 
The IMPLAN results provide us with a new insight about 
the importance of balanced cluster development. 

Figure 14 compares the job impacts of the two Second 
Campus scenarios with that of various scales of cluster 
development. By comparing the impacts for the LBNL 
Second Campus to the Modest Cluster (Scenario 2), it is 
clear that the induced and indirect employment impacts 
are proportionally greater for the Modest Cluster than 
for the Second Campus scenarios. In other words, the job 
multiplier is higher for the cluster scenarios—with 1 in-
duced or indirect job created for each direct job—than for 
the Lab, which results in only 0.4 induced or indirect jobs 
created for each direct job. Thus, the IMPLAN results sug-
gest that a cluster with a mix of sectors provide more eco-
nomic benefits for a given amount of spending than the 
Lab alone. This underscores the importance of fostering a 
cluster ecosystem. 

In terms of the bioscience firms that will populate the clus-
ter, our analysis of LBNL’s history of technology transfer 
suggests that the cluster will need to attract a significant 
number of companies in addition to LBNL spin-offs. 

1 CB richard Ellis 2010.

Comparison of Impacts
Sector Jobs

Management of companies and enterprises 720

Scientific research and development services 713

Wholesale trade businesses 565

Food services and drinking places 140

Real estate establishments 136

Employment services 80

Services to buildings and dwellings 62

Offices of physicians, dentists, and other health 
practitioners

55

Private hospitals 49

Management, scientific, and technical consulting 
services

45

Direct	  jobs Indirect	  and	  induced	  jobs
Second	  Campus	  Phase	  1 1,000	  	  	  	  	  	  	  	  	  	  	   428	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Second	  Campus	  Phase	  2 1,500	  	  	  	  	  	  	  	  	  	  	   643	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Scattered	  	  	  	  	  	  	  Spin-‐offs 140	  	  	  	  	  	  	  	  	  	  	  	  	  	   144	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Modest	  	  	  	  	  	  Cluster 1,900	  	  	  	  	  	  	  	  	  	  	   1,850	  	  	  	  	  	  	  	  	  	  	  	  	  
Major	  Regional	  Cluster 7,500	  	  	  	  	  	  	  	  	  	  	   7,997	  	  	  	  	  	  	  	  	  	  	  	  	  
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TABLE 15.  Top 10 sectors for employment, modest 
cluster scenario

FIGURE 14.  Comparison of employment impacts for 
Second Campus and cluster scenarios.
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A regional strategy for cluster development will be crucial 
for the East Bay to realize the economic development po-
tential of the LBNL Second Campus. Within the regional 
collaboration, there are a number of strategies that cities 
can use to maximize their potential as part of the East Bay’s 
“cradle-to-scale” cluster. 

This set of strategies was formulated on the basis of an 
analysis of the regulatory framework and opportunity ar-
eas for the cities of Alameda, Albany, Berkeley, Emeryville, 
Oakland and Richmond. These analyses are presented in 
Appendix A. While we selected these cities based on the 
final six sites under consideration for the Second Campus, 
our research suggests that all cities have the opportunity 
to be a part of an East Bay bioscience cluster regardless of 
the Lab’s location.  

Zoning for the Core

Bioscience is a new industry and some industrial activities 
don’t conform to definitions offered in the existing zon-
ing code. In some cases, existing uses might not allow for 
bioscience activities, while in others, the zoning code lacks 
clear indication of where bioscience activity is permitted. 
Developers and firms value certainty and clarity, in some 
cases more than the low cost of land. Cities can indicate 
that they understand the requirements of the industry 
and welcome bioscience firms by clearly indicating where 
bioscience uses are permitted in the zoning code, and un-
der which conditions.  Bioscience uses do not necessarily 
need to be singled out within the code itself; another op-
tion is to provide an industry-specific “guide to local zon-
ing designations” that explains to developers and firms 
which zones permit bioscience uses. 

Zoning for Support 

The bioscience industry relies on collaboration across ad-
ministration, lab research and production. Whether these 
activities are housed within a single firm or distributed 
over many, these uses must be in close proximity to one 
another. Cities can create an attractive environment for 
the bioscience industry by creating zoning that allows for 
a variety of uses in close proximity, under a single zoning 
category or adjacent classifications.  

FIGURE 15.  Land use map for Mission Bay

Source: SF Redevelopment Agency

Part 1: Strategies for Cities

The bioscience industry encompasses a range of activi-
ties from lab research to production and warehousing. In 
order to attract bioscience firms, cities should consider 
three imperatives that arise from the industry’s unique 
characteristics. 

Strategy 1: Zone for an Ecosystem
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Mission Bay is an excellent example of zoning 
for bioscience uses, support activities and 
amenities. The Commercial Industrial and 
Commercial Industrial/Retail zoning desig-
nations explicitly allow chemical and medi-
cal research, biotech research facilities and 
experimental laboratories. Supporting uses 
such as light manufacturing, office space 
and wholesaling are permitted in the same 
zone. The Mission Bay South Redevelopment 
Plan also allows for urban amenities. To facili-
tate an attractive environment for bioscience 
firms, Land Use Objective 1 in the Mission 
Bay South Redevelopment Plan is to create 
an urban neighborhood that “incorporates 
a variety of uses” including retail, entertain-
ment, hotel, education, housing, recreation 
and open space. 

Example: Mission Bay
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Strategy 2: Developers are Inves-
tors

Zoning for Amenities

The industry workforce values proximity to amenities. 
While many bioscience activities fall under “industrial” use 
codes, employees don’t want to be sequestered in a pure-
ly industrial area.  Mixed uses, including retail, restaurants 
and recreation, should be encouraged in proximity to bio-
science areas to make development attractive to firms and 
their employees. 

The kind of space required by bioscience firms is highly 
specialized and technologically complex, resulting in con-
struction costs that are typically two to three times that of 
regular office space. As a result, small firms and start-ups 
generally can’t afford to build their own space. Developers 
play a highly active role in forming bioscience cluster, in-
vesting in both cities and firms. Developers are thus key 
partners in supporting industry growth. 

By nurturing their bioscience clients, developers can bet-
ter secure their investments.  Their relationship toward 
tenants often seems more like that of an investor rather 
than of a landlord. Firms we interviewed reported hiring 

In the West Berkeley/Emeryville Bioscience Cluster, developer involvement in the planning process has been particu-
larly important.  Representatives of Wareham Development have worked closely with both Berkeley and Emeryville 
to create an ideal environment for bioscience. Between the two cities, Wareham has developed 2.5 million sq. ft. of 
flex-lab space, some focused specifically on bioscience, that has attracted both startups and large firms. 

The QB3 East Bay Innovation Center demonstrates the power of public-private-partnerships. QB3, also known as the 
California Institute for Quantitative Biosciences, is a multi-campus institute associated with UC Berkeley, UC Santa 
Cruz and UCSF. With the help of private partners, QB3 has created two incubators to provide small, low cost, spaces 
for UC spin-offs looking for a place to progress their research and test their concepts. Wareham Development oper-
ates the QB3 East Bay Innovation Center, which offers 9,300 sq. ft. of wet labs, private offices and conference rooms. 

Example: West Berkeley / Emeryville Bioscience Cluster

Strategy 3: Leverage Existing 
Infrastructure

The bioscience industry has intensive infrastructure needs. 
Firms depend on well-maintained and abundant transpor-
tation for the procurement of inputs and the distribution 
of final products. Lab operations require large quantities 
of water and power. The cost of building new infrastruc-
ture is high, so cities should be strategic about where to 
focus cluster development. Cities that hope to attract bio-
science development should commit to maintaining and 
improving existing infrastructure. 

Oakland is well-positioned with regards to transportation  
infrastructure. This advantage was a factor in the decision 
to site a biodiesel facility in West Oakland, adjacent to 
EBMUD’s water treatment plant, in close proximity to the 
rail line and to end customers such as the Port of Oakland. 
The plant will be developed by Oakland-based Viridis Fuels 
and is expected to produce 20 million gallons of biodiesel 
per year. 

scientific experts to help determine the likely success of 
potential tenants, asking for equity share in high risk ten-
ants and even introducing tenants to venture capitalists.

QB3 East Bay Innovation Center
Source: QB3
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Strategy 5: Play to Your Strengths

Albany residents engaged in a community visioning process
Source:  City of Albany

Strategy 4: Bring the Community 
Along

Bioscience is an emerging and dynamic industry. 
Communities often have concerns based on serious issues 
or common misconceptions regarding bioscience work. 
Communities might have valid questions about the local 
environmental impact of bioscience development. There 
may also be concerns over broader questions including 
the production of genetically modified organisms, the 
sustainability of biofuels, and the implications of corpo-
rate partnerships. In order to facilitate development, cit-
ies can help educate their communities on the nature of 
bioscience work and the goals of the industry. This can 
help develop community support and reduce obstacles to 
development.

Cities can also help developers understand these com-
munity concerns. With clear communication about com-
munity priorities, developers and firms can improve their 
proposals to better accommodate community needs. One 
tool available in negotiating community concerns is the 
community benefits agreement (CBA), a project-specific, 
negotiated agreement between a developer and a com-
munity coalition. CBAs ensure that development remains 
an inclusive process and enforces accountability for its 
partners. Cities can also play a role in addressing commu-
nity concerns by soliciting input and representing com-
munity needs and concerns in a development agreement 
with the project developer. By improving communication 
between communities and developers, cities can help en-
sure that development reflects the community’s priorities 
and enforces accountability, while facilitating quick ap-
proval of developers’ proposals. 

Since Albany voters passed Measure C in 1990, all 
changes to the city’s waterfront require voter ap-
proval. As a result, developers face uncertainty about 
proposed projects and risk of defeat is high. In order 
to foster a more supportive and collaborative process, 
in 2008, the City of Albany initiated “Voices2Vision,” a 
two-year visioning process for community members 
to put forth recommendations for an ideal waterfront 
development. Clearly articulated community input 
helps developers plan in ways that are likely to have 
community approval.

Each city can play a role in the East Bay’s “cradle-to-scale” 
cluster. While cities have the potential to accommodate a 
wide range of bioscience activities and cluster develop-
ment, no individual city is best suited for the entire range 
of uses associated with the bioscience industry. Realistic 
assessment of assets can help cities plan strategically to 
attract firms and bioscience activities that play on their 
strengths, while also supporting bioscience development 
in other cities within the East Bay.

Richmond’s advantages include land at low rents, 
workforce training programs and an available work-
force.  The city would be attractive to large firms 
looking for affordable land, lots of space and a lo-
cal workforce. Richmond has also been proactive in 
defining itself as a player in the green economy. The 
City’s updated General Plan, anticipated to be ad-
opted in early 2012, includes policies and programs 
that reflect the City’s commitment to economic de-
velopment based on bioscience and green tech re-
search and development. Their voluntary Energy 
and Climate Change Element includes strategies to 
transition city vehicles and public transportation to 
climate-friendly fuels and to develop regional part-
nerships to retrofit and replace polluting cars, trucks, 
rails, ships and equipment. The General Plan also in-
cludes a green business strategic plan and a business 
incentives program linked to their model workforce 
development system.

Example: Voices2Vision in Albany

Example: Richmond looks to the future
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Mission Bay Case Study: The Role of the Public Sector
The creation of Mission Bay as the 
biotech hub of San Francisco was no 
accident.  Catellus originally owned 
the land, got entitlements from the 
Redevelopment Agency, and then 
spun-off Mission Bay Development 
Group (MBDG) with some of its key 
staff to manage it. Because of his 
connections with the company, 
Mayor Willie Brown was able to push 
Catellus to give UC San Francisco 
40 acres for free, laying the ground-
work for the future biotech clus-
ter and preventing the major San 
Francisco-based institution from 
building a new campus across the 
bay in Alameda. Infrastructure up-
grades and affordable housing were 
financed with both Redevelopment 
and a bonded Mello Roos district 
that was created for the area.

Developers want certainty, and 
no doubt that was the mission of 
Catellus in this project. Catellus did a 
long and intensive amount of com-
munity outreach prior to starting the 
development, which provided the 
community with amenities like chil-
dren’s parks and dog parks. After all 
contentious issues were discussed, 
Catellus entered a Disposition and 
Development Agreement with the 
Redevelopment Agency, which set 
into place the conditions which 
would allow them to proceed with 
the project.  

A strong vision from UCSF’s real es-
tate arm also pushed the second 
campus to an undeveloped site and 
encouraged future development. 
MBDG sold parcels to other devel-
opers like Alexandria who were 
knowledgeable about the industry 
and experienced at developing lab 
space, including the “science hotel” 
for startups. Other developers built 
housing, retail, and office space. ARE 
has created the “science hotel” mod-
el where small companies can rent 
lab space but not have to buy their 
own equipment, such as glass wash, 
sterilizer, and vivarium, which can be 
prohibitively expensive for start-ups. 
Through ARE’s model, it is possible 
to have a more complete ecosystem 
of biotech companies in Mission 
Bay because it is affordable. An ag-
gressive and successful role by QB3, 
a collaboration between UCSF, UC 
Berkeley, and UC Santa Cruz, helped 
to shape the integration of the uni-
versity and hospital with surround-
ing private businesses. These uses 
helped to create a functioning bio-
tech ecosystem to support a range 
of startups and established firms.

What followed was continued suc-
cess. Catellus’ use of Design for 
Development brought about a very 
generous public benefits package 
that included parks,  infrastructure, 
shuttle services, and police. The 

inclusion of affordable and market-
rate housing allowed for residents 
not affiliated with UCSF or the bio-
medical institutions to move in and 
create an interesting mix of people 
and an exciting place to live. The 
purposeful flexibility of land uses 
accommodated a variety of users, 
allowing Mission Bay to adjust to 
current market conditions and for 
the available parcels to continue to 
sell. Not only has Mission Bay be-
come a vibrant place to live and 
work, but the continued success of 
the biotech industry has hinged on 
a healthy community of researchers, 
venture capitalists (VCs), and private 
companies.

Lab tenants have an incentive to lo-
cate near UCSF because of the op-
portunity to build relationships with 
scientists from similar and larger 
companies, as well as the University. 
VCs coming from the peninsula 
eventually started leasing offices in 
the ARE buildings out of an inter-
est to be closer to the labs. VCs also 
keep a close relationship with the 
landlord (ARE), which is in some in-
stances playing a similar role in nur-
turing smaller companies. The CEO 
of ARE has relationships with VCs 
that span 10 years, no doubt a key 
role to their success in the industry.

Mixed use development
Source: Author

Lab space at 1700 Owens St.
Source:  Alexandria Real Estate Equities

Street furniture and bike racks
Source:  Author
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Part 2: Zoning and Fiscal Analysis
Regardless of where the Second Campus is ultimately lo-
cated, the creation of a biotech cluster could have sizeable 
impacts on all East Bay cities. In this section, we look at two 
different building types that might be built in a biotech 
cluster. The first type of building is a “science hotel” incuba-
tor; the second is a research and development lab. We then 
attempt to locate these building types in Berkeley and 
Richmond, respectively, and measure how well local zon-
ing allows for them. Finally, we calculate an approximation 
of the potential city general fund revenue that could be 
generated from the build-out of opportunity sites in both 
West Berkeley and Richmond’s Southern Gateway area.

The Science Hotel

Incubator space is an important component of the cluster 
ecosystem, particularly in the bioscience industry where 
even small start-ups have a need for specialized lab space, 
but do not have the means to build such facilities them-
selves. The “science hotel” is a model in which developers 
build, own and operate laboratory buildings with rentable 
suites of a large range of sizes, along with shared ameni-
ties such as lab space, equipment and conference rooms. 
The concept enables smaller companies to save costs by 
sharing resources, while offering a collaboration-friendly 
environment, access to VCs, and the flexibility to expand 
into more space as needed.

Laboratory buildings are typically over 100,000 square 
feet due to the high capital costs of various components, 
including the seismic system, oversized utility supplies 
and drainage systems, internal mechanical, electrical, and 
plumbing systems, and lab interiors. Floor-to-floor heights 
are tall, ranging from 15 to 18 feet to accommodate HVAC 
systems, exhaust ducting for chemical fume hoods, gas 

piping and electrical conduits. Combining the minimum 
floor area with typical floor heights and a minimum floor 
plate of 25,000 square feet leads to a four-story science ho-
tel building of 72 feet in height.

The science hotel fits well in the fabric of a walkable, semi-
urban environment, and may even integrate retail uses on 
the ground floor. To promote a dense and walkable envi-
ronment, parking should be below-grade, and parking ra-
tios should be no more than 1.5 spaces per 1,000 square 
feet. Table 15 summarizes the specifications for a proto-
typical science hotel that might be appropriate for West 
Berkeley. 

Large-scale Research and Development Lab

A large-scale research and development lab will have 
some features similar to the science hotel, but is often a 
lower density development with larger suite spaces to 

Bioscience Buildings

Number of stories 4

Floor-to-floor height 18 ft

Total height 72+ ft

Flex lab/office space 120,000 sq. ft.

Rentable suite size Divisible from 500 to 30,000 sq. ft.

Parking 1 per 1000 sq.ft., underground

Amenities Shared lab facilities, proximity to VCs

Mixed use Ground floor restaurants and services

TABLE 16.  Specifications for a science hotel 

1500 Owens St., Mission Bay is six stories and 160,000 sq. ft. 
Source:  Alexandria Real Estate Equities 

Alexandria Center for Life Science is 15 stories and 310,000 sq. ft. 
Source:  Alexandria Real Estate Equities
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Zoning for Bioscience

After we identified the parameters of these two building 
types, we next assessed two East Bay neighborhoods—
West Berkeley and Richmond’s Southern Gateway—to de-
termine if the cities’ zoning regulations would allow these 
types of buildings. In particular, we assess the potential for 
a science hotel to locate in Berkeley and a research lab in 
Richmond.

Locating a Science Hotel in West Berkeley

The first development scenario we analyzed was locating 
a science hotel in West Berkeley. West Berkeley is already 
rich with amenities, including restaurants and shops along 
Fourth Street and good access to many transportation op-
tions such as the 80/580 freeway, Amtrak, BART, several bus 
lines, and the Bay Trail. West Berkeley has two zoning des-
ignations that a science hotel would potentially fit with-
in: Mixed Manufacturing and Mixed Use Light Industrial. 
However, as Table 17 illustrates, a science hotel would 
have to overcome several hurdles in the zoning regula-
tions before actual development could occur. Regulations 
presenting major barriers are colored red; regulations pre-
senting some hurdles are colored orange, and regulations 
presenting no issues are colored green. The largest barri-
ers are the height and floor area ratio maximums.

The City of Berkeley could allow developments of the 
height and FAR of the proposed science hotel through the 
use of a Master Use Permit (MUP). The MUP would create 
a special approval process for sites that are over five acres 
and would allow for heights up to 75 feet. However, only 
six MUPs are allowed in West Berkeley over a 10-year pe-
riod, and the large site requirements limits its applicability 
to only a handful of locations. Meeting the development 
needs of a medium-scenario bioscience cluster would re-
strict the City’s ability to allow for other uses in the area.

Locating a Research and Development Lab in 
Richmond’s Southern Gateway

Next, we analyzed the potential to locate a new research 
and development lab in Richmond’s Southern Gateway, 
using the land use designations outlined in the draft 
General Plan, expected to be adopted in 2012. The light in-
dustrial area of the Southern Gateway is bound by the wa-
terfront to the south and the 580 freeway to the north and 
east, which provide useful buffers separating the light in-
dustrial uses from the residential areas to the north. Table 
18 illustrates that overall, a research and development lab 
would fit well in a light industrial land use district.

Number of stories 3

Floor-to-floor height 18 ft 

Total height 54 ft

Flex lab/office space 280,000 sq. ft.

Possible suite size 5,000 to 70,000 sq. ft.

Open space 40,000 sq. ft.

Parking 2-3 spaces/1,000 sq. ft.

Amenities Trails, park space

Mixed use No

Adjacent uses Restaurants and services

TABLE 17.  Specifications for a large R&D lab

accommodate larger tenants. This type of lab is often lo-
cated in light industrial areas, away from residential and 
commercial spaces, in order to accommodate potentially 
noxious activity in the labs. Table 16 summarizes the speci-
fications for a large R&D lab. 

1681 Gateway Blvd, South SF is 4 stories and 130,000 sq. ft. 
Source:  Alexandria Real Estate Equities 

The Science Center in South SF is 3 stories, and 200,000 sq.ft.
Source:  BioMed Realty
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TABLE 18.  West Berkeley Zoning Regulations as applied to a Science Hotel Development. 

“Light industrial” land use designation

Permits office space? Yes

Permits	lab	space? Yes

Permits	storage? Yes

Permits	manufacturing? Yes

Maximum height 55 feet

Max FAR 3.0

Parking 1.5 to 3 spaces/1000 SF

Mixed Manufacturing Mixed Use Light Industrial

Permits lab space? Use Permit after Public Hearing  Use Permit after Public Hearing

Permits office 
space?

Above 1st floor, with Zoning Certificate if less than 
20,000 SF or Admin Use Permit* if between 20,000 
- 40,000 SF

Use Permit after Public Hearing

Permits storage? Admin Use Permit if 20,000-40,000 SF Admin Use Permit if 20,000-40,000 SF 

Maximum height 45 feet 45 feet

Maximum FAR 2.0 2.0

Permits retail? No No

Parking 0.67 / 1,000 SF 1.5 spaces / 1000 sq. ft. sp

Restrictions Special provisions protecting existing uses such as manufacturing, wholesale trade and 
warehouses.

TABLE 19.  Richmond General Plan land use designations 
as applied to a large-scale R&D Lab development

Source: Berkeley Zoning Code

Source: Richmond Draft General Plan

Regulations presenting major barriers are colored red; 
regulations presenting some hurdles are colored orange; 
and regulations presenting no issues are colored green.
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We assessed the amount of general revenues for each 
city that might be generated from this new development. 
There are two steps to this process. First, we reviewed 
property tax bills of comparable properties in the area and 
determined the amount that went to the city’s general 
fund. Next, we calculated the approximate value of new 
development on currently underutilized or vacant parcels. 
We used these findings to then determine an approximate 
value for new general revenues for the city.

West Berkeley Assessment

In the West Berkeley area, approximately 53 percent of a 
property’s tax bill is the Prop 13 one percent ad valorem 
property tax, of which the City of Berkeley receives 33 per-
cent. Another 33 percent of the property’s tax bill goes 
towards special assessments and fixed charges. Finally, 14 
percent is for other ad valorem taxes, including three per-
cent for a city ad valorem tax. 

In order to calculate how much the city receives for its gen-
eral revenues, we added the amount of the city ad valorem 
tax together with the amount of the Prop 13 one percent 
ad valorem property tax that the city receives. These two 
amounts are illustrated in red in the pie charts in Figure 
175. 

For our assessment of West Berkeley, we limited the scope 

Fiscal Impact of a Bioscience 
Cluster: Potential General Rev-
enues from New Development

Total	  Tax	  Assessed	  on	  Properties Breakdown	  of	  Prop	  13	  Property	  Tax
City	  of	  Berkeley	  Ad	  Valorem 3%
Other	  Ad	  Valorem 11%
Fixed	  Charges	  and	  Special	  Assessments33%
City	  Portion 17%
Schools 23%
County 8%
Special	  Districts 5%

Source:	  Author	  calculations	  from	  county	  assessor	  data

City of Berkeley Ad 
Valorem, 3% 

Other Ad 
Valorem, 11% 

Fixed Charges 
and Special 

Assessments, 
33% City Portion, 

17% 

Schools, 23% 

County, 
8% 

Special Districts, 5% 

Prop 13 Property 
Tax, 53% 

Source: Author calculations from county assessor data

FIGURE 16.  Berkeley Property Tax Structure

of potential development sites to those that are already 
under consideration for the proposed Aquatic Park Second 
Campus, which includes a group of parcels right next to 
Aquatic Park on Bancroft for the Lab buildlings, and a set 
of parcels four blocks to the north for support facilities 
at Third and Cedar. The current tax revenues from these 
parcels are shown in Table 1920. If the Aquatic Park site is 
chosen for the LBNL second campus, the city could lose 
roughly $80,000 a year in general revenues because the 
Second Campus would not pay property taxes.

However, if LBNL does not choose the Aquatic Park site 
for their second campus, there is the possibility that other 
biotech firms could locate on those parcels. To illustrate 
the potential impact of this kind of development on the 
city’s general revenues, we calculated the potential value 
of these improvements, illustrated in Table 201.

In this scenario, we assume the new improvements would 
cost $140 per square foot and have an average FAR of 1.5. 
These are based on comparable developments in the area, 
as well as the development assumptions for a science ho-
tel previously outlined in this report. Because the Bancroft 
lots adjacent to Aquatic Park already had improvements 
that exceeded the land value, we only calculated the po-
tential value of developing the Third and Cedar lots that are 
allocated to support facilities in the proposal. According to 
the above scenario, the four parcels in the Third and Cedar 
area, if developed, could generate an additional roughly 
$125,000 a year in general revenues, as shown in Table 21.

Richmond Southern Gateway Assessment

In the Southern Gateway area, approximately 59 percent of 
a property’s tax bill is the Prop 13 one percent ad valorem 
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property tax, of which the City of Richmond receives ap-
proximately 21 percent. Another 21 percent of the prop-
erty’s tax bill goes towards special assessments and fixed 
charges. Finally, 28 percent is for other ad valorem taxes, 
including 10 percent for a city ad valorem tax.

In order to calculate how much the city receives for its gen-
eral revenues, we added the amount of the city ad valorem 
tax together with the amount of the Prop 13 one percent 
ad valorem property tax that the city receives. These two 
amounts are illustrated in red in Figure 186.

For our assessment of Richmond, we looked at the 
Richmond Field Station, currently owned by the UC 
Regents and one of the proposed sites for the second cam-
pus, as well as four other nearby potential sites for devel-
opment. The current tax revenues from these parcels are 
shown in Table 212.

Acres Land Value Improvements 
Value

Total Value Total Tax 
Assessed

Approximate 
City Revenue 

Aquatic Park Lab Sites
620 Bancroft Way 8.18 $1,644,672 $1,838,009 $3,482,681 $70,216 $12,956 
600 Bancroft Way 1.5 $1,729,274 $1,581,476 $3,310,750 $68,106 $12,316 
91 Bolivar Dr 1.36 $939,161 $4,248,161 $5,187,322 $110,697 $19,297 
747 Bancroft Way 0.99 $127,918 $481,348 $609,266 $52,189 $2,266 
701 Bancroft Way 0.85 $863,568 $497,913 $1,361,481 $43,521 $5,064 
2220 4th St 0.35 $88,296 $1,029,619 $1,117,915 $29,820 $4,159 
2200 4th St 0.6 $676,580 $676,580 $1,353,160 $53,232 $5,034 
Aquatic Park Total 13.83 $6,069,469 $10,353,106 $16,422,575 $427,781 $61,092

Aquatic Park Support Facilities Site
Folsom St Lot 0.97 $1,370,000 - $1,370,000 $18,046 $5,096 
Third St Lot 1.22 $2,060,000 - $2,060,000 $30,920 $7,663 
Cedar St Lot 0.59 $910,000 - $910,000 $11,624 $3,385 
Cedar St Lot 0.52 $690,000 - $690,000 $8,832 $2,567 
Support Facilities Total 3.3 $5,030,000 $0 $5,030,000 $69,422 $18,711

Total  current general revenue: $79,803 

Source: Alameda County Assessor’s Office

The city does not receive any general revenues from the 
Richmond Field Station, and so would not lose any reve-
nues if the second campus locates there. However, there is 
the potential for the city to see an increase in general rev-
enues if new development occurs on the other currently 
underutilized sites, as illustrated in Table 223. 

In this scenario, we assumed the new improvements 
would cost $60 per square foot and have an average FAR 
of 1.5. These assumptions are based on comparable de-
velopments in the area, as well as the development as-
sumptions for a research and development lab outlined 
previously in this report. According to the above scenario, 
these four parcels, if developed, could generate an addi-
tional $1,178,000 a year in general revenues for the City of 
Richmond.

Acres Description Land Value Improvements 
Value

Total Value Approximate 
City Revenue

Support Facilities Parcels 3.7  Science Hotel $5,030,000 $33,810,000 $38,840,000 $144,484 
Aquatic Park Parcels 13.83 No Change $6,069,469 $10,353,106 $16,422,575 $61,091 

Potential tax revenue: $205,575 

NET DIFFERENCE: $125,772

TABLE 20.  Current General Revenues from Various West Berkeley Parcels

TABLE 21.  Potential revenues from a science hotel development in Berkeley
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  Acres Land Value Improvements 
Value

Total Value Total Tax 
Assessed

Approximate 
City Revenue

Del Monte/Safeway 38.2 $13,396,802 $31,832,486 $46,524,930 $865,449 $162,837
Zeneca 49.5 $28,639,690 $531,319 $29,171,009 $411,137 $102,099
49th St Lot 0.7 $318,653 $0 $318,653 $6,185 $1,115
51 St Lot 0.1 $36,272 $0 $36,272 $1,084 $127
Richmond Field Station 371.5 $19,039,482 $30,342,611 $49,382,093 $133,682 $0

Total current general revenue: $266,178 

  Acres Description Land Value Improvements 
Value

Total Value Approximate 
City Revenue

Del Monte/ Safeway 38.2 R&D Lab $13,396,802 $159,948,192 $173,344,994 $606,707
Zeneca 49.5 R&D Lab $28,639,690 $206,800,608 $235,440,298 $824,041
49th St Lot 0.7 R&D Lab $318,653 $3,120,000 $3,438,653 $12,035
51 St Lot 0.1 R&D Lab $36,272 $480,000 $516,272 $1,807
LBNL Site 371.5 R&D Lab $19,039,482 $1,553,620,128 $1,572,659,610 $0

Potential Tax Revenue: $1,444,590

NET DIFFERENCE: $1,178,412

Figure	  4(b).2:	  Richmond	  Property	  Tax	  Structure
City	  of	  Richmond	  Ad	  Valorem10%
Other	  Ad	  Valorem 18%
Fixed	  Charges	  and	  Special	  Assessments21%
City	  Portion 12%
Schools 27%
County 16%
Special	  Districts 4%

Source:	  Author	  calculations	  from	  county	  assessor	  data
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FIGURE 17.  Richmond Property Tax Structure

Source:  Contra Costa County Assessor’s Office

TABLE 22.  Current General Revenues from Various Richmond Parcels

TABLE 23.  Potential revenues from R&D lab development in Richmond
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Opportunities and Challenges
Advanced biofuels is a nascent industry and specific 
growth subsectors remain unclear, but in the East Bay 
jobs are expected to increase along the innovation and 
production chain, which will likely intersect with biofuel 
and industrial biotech activity (Table 234). Research and 
development facilities will require highly educated scien-
tists and technically skilled research assistants with limited 
administrative staffing. Production facilities, including 
advanced manufacturers, will employ skilled production 
technicians, engineers, machinists, and some manage-
ment and administrative staffing. The professional, scien-
tific, and technical service (PSTS) spectrum is broad, inclu-
sive of designers and printers, lawyers and accountants 
and specialized scientific services such as DNA processing 
and specialty refrigeration. Jobs across these fields require 
post-secondary education and in many cases advanced 
degrees. Current job outlooks highlight researchers, re-
search assistants, and laboratory, production, quality as-
surance and manufacturing technicians.

An educated local workforce is critical in ensuring a com-
petitive local labor pool. The East Bay boasts among its 
primary assets a highly educated, highly skilled workforce. 
But as the baby boom generation phases into retirement, 
opening up job opportunities for incoming workers, there 
are concerns that they will not be qualified to fill them.1 
1 California Council on Science and Technology 2009.

See Appendix C for a full detail of biotech occupations by 
educational requirements and growth trends 

Over the next 10 years, seven out of every ten projected 
jobs will be replacement jobs, yet employers are already 
reporting difficulty finding qualified workers for higher 
skill-level technical positions, and projecting shortages to 
fill middle-skilled positions.2 These are positions that re-
quire some post-graduate education but not a four-year 
degree. For the East Bay’s advanced biofuels sector this is 
particularly relevant because STEM (science, technology, 
engineering and math) and PSTS jobs are slotted to propel 
the region’s future economic growth. Jobs at all skill lev-
els require specialized technical education—75 percent of 
STEM job openings through 2016 will require some post-
secondary education, with 50 percent requiring bachelor’s 
degrees.3 A recent assessment of the East Bay economy 
found STEM job growth outpacing other job-types, PSTS 
jobs projected to grow 3 percent annually, and advanced 
manufacturing expanding relative to the sector as a 
whole.4 

Effective, well-coordinated regional workforce develop-
ment systems are instrumental in providing pathways to 
good paying jobs in the growing advanced biofuels sec-
tor, but there are impediments compromising the region’s 
2 East Bay Economic Development Alliance 2011.
3  Ibid.
4  Ibid.

TABLE 24.  East Bay Annual Projected Job Openings though 2018

Occupational Category
 Job 

Growth  Replacement 
% Growth 

from 
Replacement

Service Occupations  3,512  6,199 63.8%

Professional and Related  2,073  4,520 68.6%

Management, Business and Financial  932  2,984 76.2%

Office and Administrative Support 
Occupations

 728  3,640 83.3%

Sales and Related Occupations  515  3,320 86.6%

Construction and Extraction Occupations  354  1,112 75.9%

Installation, Maintenance, and Repair 
Occupations

 131  755 85.2%

Transportation and Material Moving 
Occupations

 95  1,692 94.7%

Farming, Fishing, and Forestry Occupations  15  45 75.0%

Production Occupations -646  1,251 100.0%

Total Jobs  7,709  25,518 76.8%

Source: California Employment Development Department
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Existing Workforce Development 
Ecology

competitiveness that require more attention. In both 
Alameda and Contra Costa Counties, high school gradua-
tion rates are declining and over half of graduates do not 
qualify for UC or CSU admissions, considerably higher than 
the state average.5 California is also not producing enough 
STEM college graduates. Over the past six years, the state 
has gone from 14th in science and engineering bachelors 
degrees awarded to 45th, nationally.6 Decreased state 
funding for education at all levels threatens the state’s 
capacity to educate the future workforce. Increased costs 
and reduced post-secondary offerings also raise barri-
ers for lower-income students, who in the East Bay, tend 
to come from communities disproportionately burdened 
with unemployment, poorer quality schools and troubling 
educational outcomes. In particular, African-American and 
Latino students, the fastest growing demographic in the 
region and the state have particularly low educational out-
comes in high school graduation, college admissions, and 
post-secondary matriculation at all levels.7 Limited access 
to higher skilled, higher wage jobs in the biotech sector 
because of low academic achievement will deepen exist-
ing economic disparities in the region. Emerging scholar-
ship acknowledges that regional economic disparities ulti-
mately hamper regional economic competitiveness.8 

5 Ibid.
6 Ibid.
7 Ibid.
8 Pastor 2006.

STEM skills gaps and projected worker shortages have 
garnered federal and state attention and funding will sup-
port a variety of career pipeline initiatives targeting high 
school and community college students. The recently re-
leased “Federal Science, Technology, Engineering, and 
Mathematics (STEM) Portfolio” found that federal invest-
ments in STEM education totaled $3.4 billion for 2010.9 For 
this report, we focus on these programs because they are 
tailored in partnership with industry to meet employers’ 
needs and address the particular barriers to education and 
employment facing the East Bay’s emerging workforce. 
Shared components of these programs include “linked 
learning” career pipelines that bridge high school and 
community college career training programs with key in-
volvement from education and industry leaders to shape 
the curriculum and create workplace linkages. Linked 
learning is an educational model that provides academic 
and career-themed technical training with work-based 
learning and support services for student, designed to 
facilitate successful attainment of post-secondary educa-
tion and entry into the workforce. Instrumental to these 
educational models is hands-on, experiential learning 
both in the classroom and through industry internships. 
Employers value potential employees who have experi-
ence with industry specific processes and equipment, and 
9  National Science and Technology Council 2011.

Construction and Local Workforce

This report focuses on the biotech sector 
and related workforce ecology.  It does not 
cover expected construction industry im-
pacts, strengths or opportunities. The scope 
of the proposed campus facilities and po-
tential complementary development in the 
host city and across the region will undoubt-
edly generate significant construction jobs.  
As discussed in Chapter 2 of this report, the 
Second Campus is expected to generate 
1,550 construction jobs for Phase 1 develop-
ment.  However, the long term impacts of this 
campus and ensuing bioscience cluster de-
velopment on the construction industry are 
less clear.  Projects like the “science hotel” will 
require specialized training tailored to the in-
dustry’s specific space needs. 

The Cities of Richmond and Berkeley both 
have local hire ordinances that will likely cover some aspect of these projects.  Negotiating opportunities early in 
the development process with the developers, cities and LBNL will ensure that local job benefits are maximized 
and administrative burdens over the course of the project are minimized.  Additionally, Richmond’s nationally rec-
ognized construction trade training program, RichmondBUILD, would be well-suited to support the project’s work-
force needs while creating access to well-paying construction careers for local residents. 

RichmondBUILD students constructing a new home. Source: RichmondBUILD
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workers benefit from industry exposure enabling them 
to make informed choices about career pathways. In the 
past, several of the region’s community college-based ca-
reer technical training programs focused on retraining dis-
placed and incumbent workers. More recently, these pro-
grams have shifted focus to the emerging workforce at the 
high school level. See Appendix B for a list of Bioscience 
Workforce Development Programs.

In California, Contra Costa County ranks first and Alameda 
County fourth in the number of linked learning programs 
offered to high school and community college students.10 
The California Department of Education supports these 
programs through the California Partnership Academies 
initiative, which has been shown to increase high school 
graduation rates. In the East Bay, STEM related programs 
exist at Berkeley High School, several Oakland high 
schools, and El Cerrito, Kennedy, Richmond and Pinole 
high schools.

Each program is developed with industry and maintains 
connections to nearby community college programs. The 
Contra Costa Economic Partnership has been very active 
in supporting Contra Costa County programs, serving as 
a bridge between industry partners, the high schools and 
Contra Costa College. They sponsor industry dialogue 
events and biotech career fairs and they run summer bio-
tech science camps for high school students and teachers 
hosted on the Contra Costa College campus.

The California Community Colleges Chancellor’s Office 
Economic and Workforce Development Program oper-
ates multiple sectoral initiatives, including programs in 
biotechnology and advanced manufacturing. At the state 
level, programs are strategically located according to ex-
isting industry concentration. Each program has an advi-
sory board comprised of educators, industry leaders and 
technicians who assist in curriculum development, direct 

10  California Department of Education 2010.

instruction and linkages to internship opportunities. The 
aim of these programs is to open up multiple career path-
ways for students who can opt to complete two-year 
Associates of Science (AS) degrees and transfer to four-
year institutions, or acquire technical certificates and se-
cure entry-level positions with the option of returning to 
complete their AS degree and transferring to a four-year 
university at a later date. 

The Northern California Biotechnology Center is one of four 
centers in the state supported by this initiative. Housed at 
Ohlone College in the City of Fremont, it coordinates pro-
grams at 26 community colleges in the Greater Bay Area. 
For the purposes of this study, we highlight those offer-
ing specialized biotech training programs in Alameda and 
Contra Costa Counties. Programs offer 2-year AS degrees 
and specialized biotechnology certificates for a variety of 
job tracks.

Ohlone College is home to the largest and most com-
prehensive program in this system serving the cities of 
Fremont, Newark, Union City, and Hayward. They offer 5 
technical certificates all focused on industrial biotechnolo-
gy and biofuel production—biotechnology, bio-manufac-
turing, bio-statistics, cell production/fermentation, quality 
control/research assistant and computer applications in 
biotechnology. 

The program works with feeder high schools to develop 
and articulate courses for their biotechnology career path-
way programs. The program targets students from groups 
underrepresented in the sciences and many graduates 
continue their studies in the college’s biotech learning 
community after high school graduation. Ohlone College 
offers over 25 biotechnology and related courses on the 
most current industry techniques and processes, using 
cutting-edge equipment. Nearly 350 students have en-
rolled in these courses, including many industry employ-
ees taking courses to hone skills. 

Biotechnology Lab at Ohlone College.  Source:  Ohlone College Engineering Program Lab at Richmond High.  Source: Chevron
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An informal network of advisory board firms, local scien-
tific staffing agencies, area start-ups and an on-campus 
Workforce Investment Board One Stop Center internship 
keeps program leadership and participants aware of in-
ternship and job opportunities. The program places grad-
uates in a variety of positions that fall generally under the 
“research assistant” classification at local firms including: 
Bayer, Novartis, Genentech, Amgen and a number of start-
ups. Start-ups come to the college looking for interns and 
employees, much more so than the larger companies who 
work through staffing agencies, like Kelly Scientific. The 
emerging trend, not unlike other parts of the workforce, is 
for businesses to contract new employees through staffing 
agencies for six-month probationary periods. Successful 
candidates are often hired full-time. The Director of the 
Ohlone program said that prior work experience is one 
of the most important qualifications employers are look-
ing for and that her students, because of their internship 
experiences, often secure positions over university gradu-
ates with less experience. 

Biotech Partners is a linked learning program that sup-
ports high school and community college students from 
Berkeley and Oakland. The program targets youth from 
populations that are traditionally under-represented in 

the sciences. The program partners with Berkeley and 
Oakland Technical high schools, as well as the Peralta 
Community Colleges. The high school Biotech Academies 
provide bioscience-based education and training, and 
give students the opportunity to earn college credits 
while in high school. These Academies are directly linked 
to the Bioscience Career Institute at Berkeley City College, 
where students can earn a Certificate of Achievement in 
Biotechnology or a 2-year Associates of Science degree in 
Biotechnology. 

The other Peralta Community Colleges offer addition-
al bioscience-related programs. Laney College in the 
City of Oakland partners with the Regional Technical 
Training Center (RTTC), the Rubicon Programs, and the 
Oakland Metropolitan Chamber of Commerce to offer 
a Biomanufacturing program. Students in this program 
can earn a Certificate of Proficiency in Biomanufacturing 
from a fast-tracked, one-semester course of study, or a 
Certificate of Achievement in Biomanufacturing over 
the course of two semesters. The program has no pre-
requisites—students may come from any educational 
background. Merritt College, also in Oakland, has a spe-
cialized Microscopy Program in which students can earn 
a Certificate in Bioscience Microscopy or a two-year 

Biotechnology Department at Ohlone College

Ohlone College in Fremont offers the largest and most comprehensive biotechnology program in the East Bay.  They 
offer a two-year Associates of Science degree in biotechnology and five different technical certificates focused on 
industrial biotechnology and biofuel production:
•		Bio-manufacturing	Certificate	of	Achievement
•		Bio-statistics	Certificate	of	Achievement
•		Cell	Production	/	Fermentation	Certificate	of	Achievement
•		Quality	Control	/	Research	Assistant	Certificate	of	Achievement
•		Computer	Applications	in	Biotechnology	Certificate	of				
   Accomplishment

Ohlone College serves the Cities of Fremont, Newark, Union City, and 
Hayward.  The program works with area high schools to develop and 
articulate courses. Unique among regional programs, the Ohlone pro-
gram also hosts a Workforce Investment Board One Stop Center of-
fering internship and job placement support services.  Ohlone also hosts the Learning Alliance for Bioscience (LAB) 
Program, a career pathway program for high school students, and the Biotechnology Summer Institute, an intensive 
summer course that prepares students for an internship in the biosciences.

Industry Partners
Abgenix, Allergan, Amgen, Applied Biosciences, Bayer, Biolmagene, Boston Scientific, Cell Genesys, Corium Novartis, 
Diagnostic Biosystems, DiscoveRx, Genencor, Genentech, Impax, Lab Vision, Inamed, Lynx Therapeutics, Kelly Scientific, 
Mendel Biotechnology, Metabolex, Spring Biosceince, Tethys, ViOptix, and Xoma.

Institutional Partners
Ohlone College is home to the Northern California Bay Area Biotechnology Center (NCBC) for the California Community 
Colleges Biological Technologies Initiative.   The NCBC promotes collaboration across all sectors of the bioscience in-
dustry, and works with Economic Development Agencies in Fremont, Newark, and Hayward, the East Bay Economic 
Development Alliance, and the Alameda County Workforce Investment Board.

Students in Biotechnology Lab in Ohlone.  
Source:  Ohlone College
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Associate of Science degree. The Microscopy Program 
provides students with extensive hands-on training with 
cutting-edge microscopes, preparing them for internships 
and jobs in a wide range of life sciences firms. The fourth 
Peralta college, College of Alameda, offers all biology and 
mathematics courses required for an AS degree, but does 
not offer any specialized bioscience or biotechnology 
courses at this time.

Contra Costa College, in the City of San Pablo, offers tech-
nical certificates in biotechnology, bio-manufacturing and 
applied biotechnology. Their advisory board includes sci-
entists and managers from Bio-Rad, Genentech, Novartis, 
UCSF and the CA Department of Health.

The program serves 10–15 students per cohort drawn from 
partner California Partnership Health and Engineering 
Academies at Richmond, Kennedy and Hercules High 
Schools. Hercules has a special partnership with Bio-Rad 
as well. Partner high school students are able to dual en-
roll, accelerating their movement through the pipeline 
and enabling them to gain access to internships with in-
dustry partners. Due to budget cuts, their job center staff 

was recently cut. The program maintains relationships 
with regional staffing agencies, like Kelly Scientific, who fill 
this gap.

Contra Costa College also hosts Middle College, a small 
charter high school for students who demonstrate strong 
academic potential. Their curriculum is not focused on 
technology careers, but students can dual enroll in biotech 
courses at the college, pursue internships and participate 
in college life activities, providing exposure and support 
for continued education.

The Center for Science Excellence (CSE), also at Contra 
Costa College, is not a part of the CA Biotech initiative 
and they do not partner with high schools. Funded by the 
National Science Foundation, the Department of Energy 
and the University of California- Math, Engineering Science 
Achievement Program (UCOP-MESA), their objective is to 
provide financial and academic support to disadvantaged 
STEM majors for non-remediated transfer to four-year uni-
versities. They provide academic support and summer in-
ternship opportunities at UC facilities, national labs across 
the country, private sector firms and the US Department 

Biotech Partners Program

The non-profit organization Biotech Partners provides linked learning biotechnology training programs that sup-
port high school and community college students from populations that are traditionally underrepresented in the 
sciences. The high school Biotech Academy program offers students the opportunity to earn college credits while in 
high school, and students can continue their studies at the Bioscience Career Institute at Berkeley City College. Here, 
they can earn a:

•	Certificate	of	Proficiency	in	Biotechnology	after	a	fast-tracked	one-semester	course	of	study
•	Certificate	of	Achievement	in	Biotechnology	after	a	two-semester	intensive	course	of	study
•	Associate	of	Science	degree	after	a	two-year	course	of	study

The education and training provided through the Bioscience Career Institute prepares students for different entry-
level positions as bioscience technicians. The program supports 120-150 students annually, and graduates of the 
program have gone on to work at Bayer, Novartis, LBNL, and the California Department of Health and Human Services 
among others.

Industry partners:
Established in 1993 as part of a development agreement between 
Bayer HealthCare and the City of Berkeley, the program now has over 
35 other corporate and industry partners including Novartis, Amgen 
Inc, Genentech, Xoma, Kaiser Permanente, and Tethys Bioscience.

Institutional partners:
Primary educational partners include Berkeley High School, Oakland 
Technical High School, and Peralta Community College District, which 
includes Berkeley City College, College of Alameda, Laney College, and 
Merritt College. The US Department of Agriculture, the Department 
of Energy’s Joint Genome Institute (JGI), LBNL, the Joint Bioenergy 
Institute (JBEI), East Bay Municipal Utility District (EBMUD), and others 
have provided internships to students and jobs to graduates of the 
Biotech Partners program.

Intern explaining research at Bayer 
Healthcare.  Source: Biotech Partners
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of Agriculture. They routinely place students in nationally 
competitive internships. 

Since Fall 2010, over 800 students have participated in CSE 
with over 90 percent transferring to four-year universi-
ties.11 Since they are so focused on continued educational 
attainment, they do not track job-related outcomes.

There are also some notable initiatives that fall outside 
of the systems already mentioned. The Introduction to 
College Level Experimental Microbiology (iCLEM) is an 
intensive biotech-centered program targeting disadvan-
taged high school juniors and seniors, as well as teachers 
from Oakland, Berkeley and El Cerrito. The program is oper-
ated by SynBERC (Synthetic Biology Engineering Research 
Center) and is a partnership between UC Berkeley, QB3 
and the National Science Foundation. Their goals are to in-
crease college attendance and the pursuit of science and 
engineering careers.

The program hosts eight-week summer biotech intern-
ships at the JBEI facility in Emeryville, focused on biofu-
els. They have served 26 students over the past four years, 
nearly all of whom graduated in four years and gone on 
to attend UC institutions or community colleges. They 
have also served 8 teachers who have gone on to teach 
180 students per academic year. The program pays stu-
dent stipends, funds their transportation, feeds them and 
provides health insurance. Because it is so resource inten-
sive, the program serves only a handful of students each 
year, but the Joint Genomic Institute (JGI) is interested in 
expanding the program.   

California State University East Bay (CSUEB) has recently 
unveiled an ambitious cradle to career education and 
workforce partnership modeled off of the Strive program 
in Cincinnati, Ohio and Northern Kentucky. Strive has been 
successful at increasing kindergarten readiness, 4th grade 
reading and 8th grade reading outcomes through link-
ing targeted academic and social services and the use of 

11  Contra Costa College 2011.

an extensive data collection.12 The CSUEB program is one 
of four national demonstration sites now in their second 
year of development. The program identifies key literacy 
and numeracy benchmarks along the educational road-
map and builds on existing networks and programs across 
K-12 and community college school districts, corporate 
partners, community based organizations and four-year 
universities to support student success from early child-
hood education through completion of post-secondary 
education. 

As outlined above, the state, local school districts, com-
munity college districts and universities are striving to 
meet the workforce needs of the emerging biotech and 
advanced biofuels sector.  It is important to note the in-
creasing importance of industry-based funding to lever-
age increasingly limited public sector dollars. Many of the 
programs listed above work closely with industry to pro-
vide the resources necessary to run these programs. 

There are strong bioscience training programs in Alameda 
and Contra Costa counties, but regionally there is a need 
to address gaps across programs and gaps between pro-
grams and the workplace. There is a general need for 
coordination and leadership. What role can cities play in 
supporting programs that serve their residents and local 
institutions?	What	roles	can	they	have	with	local	firms?	

Particularly troubling gaps lie in tracking educational out-
comes, internships and job placements. These are chal-
lenging requirements, but they are the ultimate measures 
of effectiveness. Educational leaders interviewed for this 
report relayed anecdotal success stories, but an effort 
of this scale and regional importance should be docu-
mented more comprehensively and if required, it could 
be accomplished. For example, after September 11, 2001, 
massive layoffs in the airline industry prompted a massive 
Workforce Investment Board funded program to retrain 
workers for the emerging biosciences. Ohlone College op-
erated a very successful program with high job placement 
rates. Unfortunately, funding ran out and the program 
ended. 

Recommendation: Fund a regional initiative to track 
educational and workforce outcomes across programs in 
the region. Include regional stakeholders such as the East 
Bay Green Corridor, the East Bay Economic Development 
Alliance, the Bay Area Workforce Funding Collaborative, 
Workforce Investment Boards and representatives from 
the private sector.

Bridging classrooms to careers is at the heart of these 
initiatives. Aside from gaps in tracking, there are gaps in 
information that weaken these career pipelines. Funding 
12  STRIVE Partnership 2011.

2010 Graduates of the Biotech Academies Program.  
Source:  Biotech Partners

Analysis and Recommendations
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for employment services has been cut and remains un-
der threat. Workforce Investment Boards and One Stop 
centers target a different demographic, for the most part. 
Many programs have relationships with the private sector 
through advisory boards and information flows on an ad-
hoc basis. There are few formal resources that link workers 
and employers; rather it tends to fall on already burdened 
administrative and teaching staff. Private staffing agencies 
are filling this gap in some cases, but without data it is im-
possible to understand how effective they are in this role 
and which populations they serve. There is room here for 
public sector actors to play a more significant role in filling 
this gap. In North Carolina, a public-private partnership 
between local firms and the community colleges imple-
mented a program in which industry partners who hire 
graduates agree to pay 8 cents per $100 of property value 
to a training fund.13 A model like this could be modified to 
fund job placement services, programs and staffing. 

Recommendation: Fund employment support services 
including staffing, a managed online internship and job 
clearinghouse and other online social media based servic-
es, coordination of job fairs, and provision of basic employ-
ment support services. 

There is also a lack of overarching coordination among pro-
grams and between programs and employers. Since each 
program has its own mandate, they tend to operate in si-
los. As the biotech industry matures, it will be important to 
understand how and if these programs are meeting indus-
try needs from a more comprehensive level to maximize 

13 Lowe  2007.

efficiency of resources and effectiveness of programming. 
For example, the East Bay is in the national spotlight on 
account of LBNL’s contribution to the advancement of 
biofuels research. This report focuses on LBNL’s place in 
this effort but it is not alone. In Southern Alameda, the 
planned Livermore Valley Open Campus (LVOC) proposes 
a new 110-acre research park adjacent to the Sandia and 
Livermore Laboratory facilities to increase public-private 
partnerships in the fields related to energy security. This 
facility adds an additional anchor institution to the East 
Bay. It is unclear how the two national labs’ work will over-
lap or complement each other. Alone and in tandem they 
will increase demand for technically skilled workers, mak-
ing clear coordination and tracking along regional work-
force development pipelines all the more essential.

Recommendation: Continue to support and encourage 
school to career training partnerships with strong industry 
involvement in order to keep pace with rapidly changing 
industry needs. Continue to engage local firms – both new 
and more well-established firms - in advanced bioscienc-
es curriculum development and provision of internship 
opportunities. 

Finally, leadership is a key missing ingredient. With so 
many institutions in the region working towards similar 
goals without strong cohesion or coordination, ineffi-
ciencies thrive. With limited, even diminishing resources, 
there is an incentive to rationalize efforts and maximize 
the efficiency of this rich network of programs. This will re-
quire a strong vision, strategic planning and coordination 
that do not exist within any existing programs or within 

Introduction to College Level Experimental Microbiology (iCLEM) Program

iCLEM is a biofuels-focused program targeting disadvantaged high school juniors, se-
niors and teachers from Oakland, Berkeley, and El Cerrito.  The highly selective summer 
program hosts six students and two teachers for eight weeks of bioenergy research in a 
microbiology laboratory.   The program pays students stipends, provides food and subsi-
dizes transit, health insurance and intensive training.

To be eligible for the program, students must attend a high school in Alameda, Contra 
Costa or San Francisco Counties.  In addition, their family’s household income must be no 
more than $60,000.  Over the four year history of the program, 85% of students are under-
represented minorities, 77% are the first generation in their family to go to college, and 
for 65% of students, English is not spoken at home or is not their primary home language.

The program is a multi-institutional partnership between UC Berkeley, QB3 and the 
National Science Foundation, and is operated by the Synthetic Biology Engineering 
Research Center (SynBERC) at the Joint Bioenergy Institute (JBEI) in Emeryville.  The Joint 
Genomic Institute (JGI) is interested in replicating the model and when the LBNL Second 
Campus is operational, they will look into scaling up the program.

Institutional partners: 
UC Berkeley, QB3, the National Science Foundation, SynBERC (Synthetic Biology 
Engineering Research Center), the  Joint Bioenergy Institute (JBEI)

iCLEM interns work 
with Post-docs at JBEI.                      
Source: Roy Kaltschmidt, 
Berkeley Lab Public Affairs



59

the private sector. Regional bodies already exist to sup-
port this work, such as the East Bay Green Corridor, the 
East Bay Economic Development Alliance, the Bay Area 
Workforce Funding Collaborative, etc. The bioscience sec-
tor is thriving throughout the Bay Area, in the South Bay, 
San Francisco and in multiple sites across the East Bay, 
and in these areas stronger leadership and coordination 
played a role in local success. Mission Bay in San Francisco, 
Emeryville and Stanford are prime examples. For the East 
Bay to capitalize on its competitive advantages and maxi-
mize the benefits of this growing sector, stronger leader-
ship will be essential. 

Recommendation: Regional coordination and leadership 
from workforce development agencies is needed to con-
nect cities, firms, and bioscience training programs; these 
agencies need to take a proactive role as “regional labor 
market developers” by directly supporting new or growing 
bioscience firms seeking to hire locally.14 

14  Ibid.
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Several entities and organizations are already playing key 
leadership roles in the region, some by virtue of their posi-
tion, others as a result of purposeful collaboration. LBNL is 
a world-renowned institution whose prodigious amount 
of scientific breakthroughs make it a natural and formi-
dable anchor for a bioscience cluster. Its expansion to a 
Second Campus has spurred discussions about enhancing 
its regional role and formalizing its business development 
program. LBNL, together with various East Bay cities, an-
ticipated the need for a collaborative vehicle and formed 
the East Bay Green Corridor (EBGC). As a non-government 
entity, the EBGC’s leadership role has been to foster col-
laborative relationships with regional institutions and co-
ordinate efforts across the disparate legislative contexts of 
the various cities. 

Other regional clusters are also working to develop their 
brand and coordinate business development to maximize 
potential. These models offer instructive techniques and 
leadership templates for the East Bay. In Massachusetts, 
for example, the biosciences and biomedicine industry 
has formed the oldest biotechnology trade association 
in the form of the Massachusetts Biotechnology Council, 
dubbed MassBio. As a nonprofit, it boasts high revenues 
($4.4M in 2009) and has a staff of over 25 individuals that 
includes fundraisers, communications staff, and in-house 
counsel, all working toward the objective of advocating 
on behalf of and providing services to its 600 member 
groups. Additionally, MassBio has an educational founda-
tion that works with colleges and high schools throughout 
the state to support science and biotechnology education 
through school programs and workforce development 
training.

MassBio performs all the functions identified, and it is an 
extreme example of a specialized, highly focused, and well-
resourced regional entity. Nonetheless, it should show 
that regional leadership is not a trivial matter. Regardless 
of how leadership roles develop and which structures 
evolve, there are multiple strategies where a regional-level 
intervention would be most productive for the East Bay’s 
growth into a hotbed of bioscience research and business. 

The region needs a leader who can push a multi-stakeholder 
vision.

The East Bay actors can rally behind a strong vision—and a 
strong leader who helps create and push it. Paradoxically, 
this leader must be able to make decisions independently 
but also have the full input, participation, and confidence 
of regional stakeholders.

Strategy 1: Leading the Way

Introduction

The competition among cities for the LBNL Second 
Campus is well documented, and much attention and re-
sources have been devoted to creating a localized campus 
of bioscience research, adjacent spinoffs and supplemen-
tal retail. However, when a site is finally selected by LBNL, 
the remaining five municipalities should not feel like they 
somehow lost their only chance to reap the benefits of a 
once-in-a-lifetime expansion. If the desired outcome is to 
leverage the expansion and consolidation of bioscience 
research into tangible regional economic development, 
the real winner is the entire East Bay sub-region.

A new bioscience cluster will not be realized in the same 
form of a typically centralized 20th century industrial park. 
Particular to the East Bay, such a bioscience research clus-
ter has the potential to be dynamic, local, and integrated 
within the established urban fabric of the region. After all, 
frameworks and components of a bioscience ecosystem in 
the East Bay already exist. This is a great opportunity for 
the region, and best of all, every stakeholder throughout 
the region stands to benefit even before LBNL makes their 
decision. The Second Campus may be a sign of continu-
ing growth in the general bioscience sector, but in order to 
capture this growth in the East Bay, there must be strong 
regional leadership exhibited along specific points of 
intervention. 

We identified five major needs in the region – five respon-
sibilities a regional entity could assume to encourage clus-
ter development. These were informed by our case study 
research into existing research parks, analysis of the indus-
try, and conversations with existing entities in the East Bay. 
These responsibilities at the regional level are:

1. Leading the way: the region needs a leader to help build 
a vision and orchestrate others to help realize it. 

2. Building the supply chain: a robust supply of regional 
workers, goods, and services can support new businesses 
and benefit from their growth.

3. Cultivating networks: helping convene different actors 
in the region can facilitate commercialization.

4. Making the rules clear: bioscience R&D and business 
is extraordinarily complicated, and help navigating the 
many local, regional, and state regulations can help busi-
nesses decide where to locate.

5. Branding and advertising: the world should know that 
the East Bay is growing an innovation cluster.

Regional Leadership Entities
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First, this requires a vision for the region that includes the 
interests and perspectives of all stakeholders. A regional 
entity is needed to initiate this process, bring everyone to 
the table, and facilitate a conversation in which all stake-
holders at the table voice their perspective and hear that 
of others. This process culminates in a vision that captures 
both the imagination and interests of the region and the 
individual goals of the stakeholders, and lays out a road-
map for realizing that vision.

Second, a leader must ensure this vision lives on and that 
regional actors follow the roadmap. Cluster development 
is a mixture of many dynamic processes—scientific re-
search, market development, policy incentives, etc.—and 
the key to success is having the widest range of tools pos-
sible: access to capital, real-estate and land use controls, 
lobbying power, local policies, public outreach, and more. 
Using these tools effectively requires coordination which 
will not happen spontaneously, and especially during un-
certain economic times, a leadership entity that can cut 
across disciplines and interests while advocating a central-
ized and consistent vision for the region’s growth will keep 
the cluster stable and strong.

For example, BioCrossroads helps guide the Purdue 
Research Park by listening to all stakeholders, identifying 
development needs, filling gaps where necessary, and 
constantly revisiting progress. As indicated, their board 
includes VCs, academic researchers, and foundations 

and business leaders who collectively know the science, 
the market, the spinoff process, and the effects of policy. 
This helped them identify crucial gaps for the research 
park: state regulations and incentives, lack of seed fund-
ing, and educational programs. They lobbied at the state 
level, formed several seed funds, and helped start some 
local educational and training programs. They periodical-
ly organize industry conferences that help them identify 
emerging needs. This also helps build confidence: even 
though there are many venture capitalists who aren’t af-
filiated with BioCrossroads, they can trust the expertise of 
BioCrossroads. 

This role involves long-term commitment, political tact, 
and resources. A regional entity that assumes this leader-
ship role can do the following:

•	Facilitate	a	visioning	process	that	helps	clarify	the	regions	
priorities and available resources, and puts forward a strat-
egy for developing the cluster.

•	Form	a	multi-stakeholder	body	that	 represents	the	var-
ied interests within the region, the research process, and 
industry.

•	 Ensure	 the	 following	perspectives	are	 sought	out:	 ven-
ture capital, scientific research, industry, local policy, real 
estate development, and the community.

Convene 
relevant 

stakeholders 

Identify 
resources 
and gaps

Use 
resources to 

fill gaps

Reassess

Board of Directors includes general 
corporations, VCs, academics, and 
existing tenants

Lobbying at the state level helped 
with regulation and incentives for 
companies to relocate

New real-estate, seed 
funding, and education 
programs help start-ups get 
off the ground

Indiana Life Sciences 
Collaboration Conferences 
help identify emerging issues

FIGURE 18.  BioCrossroads can course-correct and respond to changes in industry, policy, and science
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Strategy 2: Building the Re-
gional Supply Chain

site, complete with direct account manager contacts and 
discounts exclusively for MassBio members. 

The East Bay has a diverse range of complementary busi-
nesses that could replace business going elsewhere in Bay 
Area or out of the region. It will be particularly helpful to 
startup firms to know about these firms and know that 
they are trustworthy partners. Specifically, a regional en-
tity will need to:

•	Identify	and	contact	local	suppliers	that	can	conduct	bio-
science work in all stages of research or business.

•	Publicize	and	certify	these	local	suppliers	and	services.

•	Arrange	incentives	for	local	procurement	in	the	form	of	
discounted purchasing from certified suppliers.

The region needs to be mindful of the range of local people, 
goods, and services that bioscience firms can work with, and 
develop a system for certifying and sharing that information.

Regional leaders should not overlook the importance of 
the supply chain. Chapter 4 explored the region’s work-
force, and a regional entity should support these crucial 
pipelines that can support local residents and biotech 
businesses. Many businesses will follow talent, and hav-
ing a quality workforce available and accessible will help 
growth. 

In addition, local suppliers can support new businesses 
in biofuels and biotech. The purchasing data from LBNL, 
outlined in Chapter 2, is an invaluable resource in under-
standing the supply chain needs of R&D related to differ-
ent sectors of bioscience. Although LBNL is not mandated 
to procure locally, it has expressed interest in building lo-
cal relationships and it can help build a directory of trusted 
local suppliers. As the bioscience cluster emerges in the 
East Bay, there will be a growing need and opportunity to 
support both new and exisitng local suppliers.

First, local suppliers need to be identified and contact-
ed. These suppliers would obviously include laboratory 
equipment distributors (such as pipette specialist Rainin 
Industries in Oakland) and waste disposal specialists. 
However, any growing firm will have a need for basic ser-
vices. Firms that specialize in accounting, telecommunica-
tions, information technology, law, and human resources 
could all benefit from a growing bioscience company’s 
business. 

Additionally, these suppliers and firms need to be commu-
nicated to the market. A regional institution may want to 
objectively certify a firm for a specific purpose and com-
municate their selection to the region’s bioscience firms. 
The free publicity that comes from a regional brand affilia-
tion will induce more business and jobs to stay within the 
region. Local discounts or deals between suppliers could 
also incentivize local procurement.

For example, MassBio has established a “Purchasing 
Consortium” to handle diverse bioscience needs includ-
ing office supplies, packaged cylinder gases, lab recycling, 
chemical waste removal, and biomedical waste removal. 
In selecting “primary suppliers,” MassBio employs a “com-
petitive process to select the company that will offer our 
members the best combination of price and service in 
each category.”1 These suppliers are then contracted by 
MassBio to be prominently featured on the MassBio web 

1 http://www.massbio.org

Source: MassBio

FIGURE 19.  MassBio arranges deals with suppliers to serve 
various types and sizes of member companies

Regional leaders need to proactively arrange networking op-
portunities that cut across disciplines.

The necessary expertise for a successful bioscience 
businesses is abundant in the East Bay. Developers like 
Wareham have proven their development expertise in a 
struggling economy. UC Berkeley has some of the most 
elite scholars of business, law, policy, and planning in the 
world. JBEI employs some of the nation’s most brilliant pi-
oneers in cutting-edge bioenergy research. Nevertheless, 
the path from a scientific breakthrough to commercializa-
tion is complicated by the different motivations behind 
markets and research. For a company to successfully com-
mercialize a scientific discovery there must be communi-
cation and partnership among the essential, yet distinct, 
bodies of knowledge. 

Strategy 3: Cultivating Net-
works
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Stanford Research Park: Case Study
a variety of initiatives to foster relationships and knowl-
edge sharing among the University community and 
tenants. These include allowing tenants to sponsor re-
search projects and conduct seminars and workshops, 
connecting students with internship opportunities at 
tenant firms, and facilitating faculty participation on cor-
porate boards and as consultants. 

2. Shared resources: Stanford provides tenants with 
access to their Office of Technical Licensing and the 
University’s library system.

3. Programs: Stanford offers programs for tenant em-
ployee professional development through the Stanford 
Center for Professional Development and facilitates fac-
ulty consultation for tenant firms through its Affiliates 
Program. 

Technology Transfer

Stanford takes a proactive approach to technology trans-
fer through its Office of Technical Licensing (OTL). OTL 
operates by soliciting invention disclosures from faculty, 
hundred of which are submitted each year. The Bayh-
Dole Act entitles researchers and institutions to profit 
from inventions based on federally funded research, 
which has created an incentive for faculty disclosures 
and allowed Stanford to substantially increase its re-
search budget. The Office’s large staff of licensing associ-
ates evaluates the licensing potential of each disclosed 
invention, speaking with inventors and industry experts. 
Associates then work with inventors to develop and pur-
sue an appropriate licensing strategy. OTL files patents 
for approximately half of all submissions and works with 
researchers and licensees to support commercialization. 

OTL has found more success with life science licensing 
because of a longer lifecycle, and less with physical sci-
ences such as electronics and communication because 
of the rapid pace of developments and fierce competi-
tion, although some physical science licenses, such as 
technologies licensed to Google, have been extremely 
successful. The Office has also found that they do more 
licensing with small companies, as large companies of-
ten conduct in-house R&D. 

Through OTL, Stanford has licensed 3,000 technologies, 
850 of which are active, for a cumulative $1.33 billion in 
revenue, with a record annual earning of $65.5 million in 
FY09-10. The University has held an equity stake in 190 
companies, about half of which has been sold for a total 
of $365.5 million. 

The research park at Stanford University is the oldest 
university-affiliated research park in the world and re-
mains one of the most successful. It had a crucial role 
in supporting the emergence of Silicon Valley as the 
world’s leading region for technological innovation. By 
facilitating collaboration with students and faculty and 
offering access to the University’s resources, Stanford 
remains very attractive to growing and established re-
search, science, and technology firms. 

Origins

In 1951, Stanford was struggling with a limited budget 
and a powerful innovation drain. As students left the 
University for other areas, the West lost the benefit of 
new businesses and remained dependent on East Coast 
businesses for equipment and technologies. Inspired by 
the need for income, the vision of a dynamic innovation 
economy, and a certain amount of regional boosterism, 
Dean of Engineering Frederick Terman proposed that 
the University establish an industrial park on some of its 
land. The University established the Stanford Research 
Park (SRP) in 1951 with the goals of encouraging 
University-industry collaboration, raising funds for the 
University in rent, and increasing faculty pay through 
consulting opportunities.

The Research Park Today

Today the park is operated by the Stanford Management 
Company. SRP has been influenced by three develop-
ments that have affected research parks across the 
country: an increasing focus on research and develop-
ment and decreased manufacturing; the arrival of inter-
mediate services such as law, financial service, account-
ing; and a shift towards mixed-use development. 

Tenants are primarily science, technology, and research 
firms. There are limited manufacturing facilities, abun-
dant intermediate services, and amenities. Stanford’s re-
search park is much larger than typical American parks 
in acreage, square footage, and total employment.

University-Industry Collaboration

Many research parks offer technical assistance includ-
ing linking to or providing capital, business planning, 
marketing and sales strategizing, and providing tech-
nological or market analysis. Stanford takes a different 
approach, providing services that focus on fostering col-
laboration and knowledge-sharing. These services fall 
into three categories: 

1. University-industry relationships: Stanford supports 
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Easy ways to cultivate networks could be regularly sched-
uling mixers, conferences, and forums among local stake-
holders. Many such efforts already exist, even among en-
tities like JBEI, Wareham, and EBGC, but these networks 
themselves can be further integrated and fine-tuned. 
Regional leaders must also ensure all stakeholders are 
aware of the networks for them to join. To ensure that 
collaborations become more embedded in the culture, a 
regional leader with involvement and credence in these 
various industries can emerge as the trusted organizer 
and sponsor of such networks. 

BayBio, a life science association serving Northern 
California, is primarily committed to generating network-
ing activities that pertain to entrepreneurship, science 
education, or careers. In identifying networking needs in 
these areas, BayBio will either coordinate events, or spon-
sor relevant events coordinated by other entities (and of-
fer members discounts for registration). Entrepreneurship 
events focus on essential investor connections and tips 
for start-ups. Science education focuses on developing 
relations between the industry, K-12 schools, and com-
munity colleges to expand awareness of STEM educa-
tion and opportunities, and events related to careers deal 
with continuing education for professional development. 
However, BayBio’s membership is not all-inclusive of all 
potential stakeholders in the Bay Area, let alone the East 
Bay. JBEI and Amyris have held their own mixers related to 
similar needs. 

Strategy 4: Making the Rules 
Clear

To that end, a regional leader should:

•	Arrange	and	sponsor	relevant	networking	opportunities	
for all bioscience stakeholders, including governments, 
non-profits, developers, entrepreneurs, venture capital-
ists, and researchers.

•	Partner	with	existing	entities	and	ensure	all	stakeholders	
are aware of such networks. 

FIGURE 20.  Massachusetts municipalities ready for bioscience development

Source: MassBio

The region should establish a platform in which all necessary 
regulations, permitting processes, and incentives are made 
clear.

A major gap in knowledge for a bioscience start-up is the 
multitude of government regulations on laboratory spac-
es, the nature of research, and the ends of production, 
among other aspects. A bioscience firm may not be par-
ticularly knowledgeable about where regulations change 
from one municipality to another, and they may simply 
prefer to do business where it is easiest to do so. The same 
gap may also exist for certain business incentives, which 
would obviously affect a company’s decision-making pro-
cess for locating. Therefore, a need exists for a regional 
leader to make such rules clear to new and incoming firms. 
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Cities and developers also need to learn about what it 
takes to attract bioscience firms. A regional leader could 
be instrumental in identifying the facility requirements for 
lab space, the range of chemicals that are actually being 
used, and the extent to which small scale production may 
occur. If a certain zoning code has not been changed to re-
flect the specificities of bioscience work, misunderstand-
ings could aire. This transparency can have transformative 
power—in seeing what neighboring municipalities are 
doing in this space, cities can learn from each other.

Additionally, a regional entity can establish a standard of 
a city’s current conduciveness to bioscience. In addition to 
all the regulations a new business must navigate, they will 
also consider the availability of existing laboratory space, 
experienced developers, and wastewater treatment, for 
example. To simplify all these needs, a standardized rating 
system can clarify how relatively easy it will be for a biosci-
ence firm to work in a certain city.

With this purpose in mind, MassBio created a publicly ac-
cessible forum that not only profiles the numerous ben-
efits and incentives in each region, but also rates each 
town’s “readiness” for biotechnology on a scale ranging 
from Bronze to Platinum (Figure 20). This scale encourages 
simplification of the various regulations, incentives, and 
conditions for biotech companies to set up shop. 

To help make the rules clear to all stakeholders, an East Bay 
regional entity can:

•	Publish	information	about	what	it	takes	to	build	biosci-
ence space and do biotech R&D and business throughout 
the East Bay.

•	 Assess	 communities	 and	 identify	 areas	 of	 opportunity	
and areas of potential reform.

The West

Worcester/I‐495
Northeast

Boston‐Cambridge Core

128/Suburbs SouthCoast,
South Shore &Cape

180+ biotech 
companies, the top 5 
NIH‐funded hospitals 
in the U.S., and 48 

colleges.

100+ biotech companies,
2 million+ s.f. in lab space,
UMass‐Lowell and 11  other 

colleges 

60+ biotech companies,
WPI, UMass‐Worcester, 
and 16 other  colleges

Home of the
University of Massachusetts‐
Amherst and 21 other colleges.  
Area known as The Knowledge 

Corridor.

The immediate western 
suburbs include 70+ biotech 
companies, 15 colleges, 
3 million s.f. of lab space

Strong med device and 
biopharmamanufacturing 
capacity, with numerous 

BioReadyTM land sites and 10 
colleges..

Source: MassBio

FIGURE 21.  MassBio’s biotech brand has a compelling history, evidence of success, and a regional guide.
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The region needs a brand and advertising vehicle to commu-
nicate the strengths of the East Bay as a bioscience innova-
tion region.

Prominent branding of the East Bay as the home of to-
morrow’s bioscience discoveries and business is crucial. 
Collaborative marketing and promotion efforts would 
bring all leadership interventions and concepts full circle. 
Well coordinated, timely, and relevant campaigns would 
serve to elevate the East Bay as robust business ecosys-
tem, one that is available and welcoming to businesses 
seeking to expand, relocate or co-locate within or to the 
region. After all, the East Bay has a decided advantage as a 
region with many viable selling points. 

Already, the East Bay is a vibrant biotechnology hub. It 
is anchored by world-class research institutions and en-
tities like LBNL and other several leading universities. 
Savvy businesses and industry leaders across sectors have 
chosen to make the East Bay region their headquarters. 
Additionally, the East Bay sub-region lies in close proxim-
ity and has strong ties to other nearby technology and sci-
ence clusters, including Silicon Valley and San Francisco, 
elevating the entire San Francisco Bay Area to the status of 
a bona fide super-cluster. 

The East Bay has a high quality of life and an intellectual 
culture. Several universities and colleges produce leading 
professionals that strengthen the workforce for innova-
tion clusters. This intellectual character and urbane qual-
ity is also embodied in the many dynamic offerings of the 
various cities that include diverse retail, a premier dining 
scene, and celebrated built and natural attractions. All this, 
and yet the East Bay is more affordable than other clus-
ters including San Francisco, Los Angeles, New York City, 
or Boston. These businesses, the cities that host them, and 
the individuals and residents of the East Bay are ready for 
the economic activity generated by an increased presence 
of bioscience firms. 

This is another role MassBio has performed well. Though 
focused on Boston and its leading academic institutions, 
MassBio markets the entire state of Massachusetts as a “su-
percluster” including over 600 firms and services as mem-
bers. In addition to certifying and ranking how “bioready” 
the various cities might be, MassBio tracks the history of 
successful incubation and discoveries within the state, 
provides valuable data on the industry’s growth, and of-
fers guides and resources regarding local regulations on 
the organization’s web site. Like Massachusetts, the East 
Bay is the sum of many municipalities, each with different 
strengths for different stages of a company’s life cycle. 

The role of marketing and branding requires expert com-
munications capacity, an in-depth understanding of the 
institutional and scientific landscape, and the ability to 
marshal resources dedicated for this purpose. Specifically, 
the entity that assumes this role will need to:

•	Develop	and	manage	a	multi-faceted,	far-reaching,	and	
effective marketing and branding campaign that utilizes 
a variety of forums and technological vehicles and that 
disseminates the idea of a vibrant East Bay biotechnology 
cluster.

•	Facilitate	relationships	and	networks	within	and	outside	
the cluster to foster opportunities for growth.

•	Gather	key	facts,	statistics,	and	other	pertinent	business	
data to assist in the attraction and retention of biotechnol-
ogy businesses and complimentary ventures. 

The five regional needs listed above are most potent al-
together, but each one is powerful on its own. Different 
regional entities can play different roles, depending on 
resources and particular literacies. Each is a commitment. 
Above all, a regional actor should keep in mind three 
things. 

First, the East Bay can start today. The ingredients are al-
ready here. Wareham has built biotech and wet lab space 
for years. Amyris is growing up and has built a pilot plant. 
JBEI and LBNL are already churning out scientific break-
throughs. Many cities in the East Bay would already be 
certified Gold or Platinum in MassBio’s “bioreadiness” rank-
ing system. The Second Campus will help consolidate re-
search, but cluster development doesn’t need to wait.

Second, the East Bay is on the frontier of biotech eco-
nomic development. The playbook for an innovation clus-
ter anchored around biofuels and industrial biotechnol-
ogy hasn’t been written in the way it has for medical and 
pharmaceutical biotech. These two worlds require differ-
ent things, have different perceptions, and are subject to 
different regulations. The East Bay has an opportunity to 
figure out how they differ, conflict, and integrate, and this 
knowledge will be very valuable in the coming 10-20 years 
as industrial biotech further matures around the world.

Finally, above all, a bold vision and clear leadership are 
needed for maximum impact. Sustainable economic de-
velopment does not happen overnight. It requires the in-
volvement of many stakeholders and great minds to build, 
catalyze, and support the new bioscience economy. Such 
a vision will be the crucial piece of the puzzle that can suc-
cessfully coordinate this wealth of expertise and experi-
ence into something truly beneficial for the regional econ-
omy. The above strategies will add speed and momentum, 
but a unifying vision will be the wings that lift the East Bay 
off the runway. 

Strategy 5: Branding and 
Advertising



69

Conclusion

Throughout our research into LBNL, the bioscience industry and the economic impacts of clustering, it became increas-
ingly apparent to our team that the Second Campus will be one component of an ecosystem that will drive economic 
development . Complementary and co-locating firms will play an equal and possibly greater role than the Lab in creat-
ing jobs and revenue for the East Bay.  

Without a doubt, the opportunity presented by the expansion of a world-renowned research laboratory by as much 
as two million sq. ft. is a once-in-a-lifetime event for any of these six cities.  However, our analysis suggests that LBNL’s 
current economic impacts on the East Bay are more incidental than intentional.  Although LBNL has delayed its deci-
sion regarding the Second Campus location November 2011 to early 2012, the East Bay should not wait to prepare for 
economic growth.  All stakeholders in the area, including city officials, institutional leaders, developers, researchers, 
and venture capitalists will have to take an active and intentional role in making the East Bay the next great bioscience 
cluster.

The challenges are noteworthy.  Although the region prides itself on being a hotbed of advanced research, there are still 
deficiencies in the educational pipelines that are training the next generation of the East Bay workforce.  While institu-
tional efforts have been made to increase science education outreach in the community, there is a lack of shared infor-
mation about their outcomes and best practices.  Additionally, while institutions and businesses have voiced an interest 
in utilizing more regional suppliers and services for their operations, these efforts are hampered by a lack of information.  
Finally, many cities and developers are still working to fully understand the building uses and laboratory spaces required 
by bioscience firms for R&D, headquarters and scaled up production.  While these challenges are significant, they can be 
overcome with strategic planning and regional collaboration. 

In addition to sharing knowledge about the bioscience sector from an economic standpoint, we have identified strate-
gies specifically tailored to East Bay cities and regional leaders that can begin to address these obstacles and capture 
economic development potential.  It is our sincere hope that these strategies are acted upon and tracked throughout 
their implementation while the East Bay bioscience cluster grows. If all stakeholders can work together to form a strong 
regional vision and build momentum, the East Bay can race to the top. 
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