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IV. Recommendations for Action

Spokane and the Inland Northwest show considerable potential for economic development related to the biomedical sector.  A region’s biomedical economic development can be derived from three primary sources as shown in Figure 2.  Tripp Umbach’s research concludes that Spokane and the Inland Northwest are positioned to take advantage of development in all three of these areas (the ideal situation).

Figure 2
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The region currently benefits from several key assets:

· It has an existing academic biomedical and life sciences research base, centered at Washington State University (WSU) and the University of Idaho, but also comprising other institutions of note, such as Eastern Washington University and Pacific Northwest National Labs (PNNL).

· It is home to two significant tertiary healthcare systems, providing clinical care and diagnostics at a scale and sophistication that few other regions of this population density possess.  These systems have a super-regional, multi-state reach.

· It is home to a small, but growing, cluster of medical technology, instrumentation, device, and pharmaceutical and biotechnology companies.

While the region has more biomedical resources than would be expected given its size, these resources are far from realizing their full potential for regional economic transformation.  Realization of the region’s potential is being held back by several development barriers, which are discussed in more depth within this chapter and other chapters of the report.

Spokane’s Role in Regional Biomedical Development

The dispersed geography of the Inland Northwest’s biomedical assets is problematic.  When taken together, research and clinical assets in the region stack up reasonably well against many other areas of the country that are making strides in biomedical economic development.  The problem in the Inland Northwest is that research assets and clinical assets are not co-located.  The majority of biomedical-related research in the region is in the Pullman/Moscow academic community and within PNNL in the Tri-Cities.  Almost all of the high level clinical practice in the region is located in Spokane, as are the major biomedical commercial sector operations (although these are still comparatively small).

As outsiders, Tripp Umbach has the benefit of looking fairly impassively at the region and what it will take to bring about realization of the opportunities that clearly exist for further biomedical development.  An objective overview of the region can only lead to one conclusion – that the central focus on biomedical economic development, especially commercial development, should be centered on Spokane.  

· Spokane is the regional capital with a population base orders of magnitude larger than anywhere else in the region.  It has the population and infrastructure to support sustained development.

· Spokane is home to the region’s two largest health systems and the major tertiary hospitals and their affiliated MD specialists.  Clinical assets comprising hundreds of millions of dollars in hospital infrastructure, clinical labs and doctors’ offices are basically immobile assets.

· Spokane is home to the largest biomedical commercial company in the region (Hollister-Stier) and has infrastructure and workforce training programs in place to help the biomedical commercial sector grow.  The Spokane-Post Falls corridor has science and industrial parks, a commercial investment community, and the airport assets required to facilitate growth.

· Spokane has a growing campus with new health sciences infrastructure and is working to integrate and facilitate applied biomedical research between the academic and clinical communities.

There is, of course, tremendous locational inertia within the biomedical research community also – with most assets and intellectual capital located in Pullman, Moscow and the Tri-Cities.  It is unreasonable to expect that the core biomedical research-related assets in Pullman, Moscow and the Tri-Cities will uproot themselves and move to Spokane.  This is not going to happen, and it is not necessary.

What is necessary, however, is a shift in outlook within the region that removes entrenched beliefs that all faculty researchers and future infrastructure need to continuously develop at the main university campuses and at the federal lab complex.  Putting more and more scientific assets into Pullman and Moscow makes little sense from a regional development perspective (although it may from a pure science and scholarship perspective). These communities are too remote from the applied clinical cluster in Spokane that must be engaged to bring about better, more applied research results and commercial enterprise formation.  Tripp Umbach believes that the stimulation of researcher-to-clinician linkages, and commercial biomedical development from applied research, will require the growth of an applied health and biomedical sciences campus.  Hence our first recommendation

Recommendation 1:  Biomedical economic development in the Inland Northwest will benefit significantly from the development of an applied health and biomedical sciences campus in Spokane – serving to link the scientific research of the region’s universities to clinical and commercialization assets of Spokane.
There should be a concerted effort to grow a health and biomedical sciences campus in Spokane.  The goal here is not to duplicate the massive infrastructure and resources that exist in Pullman, Moscow and the Tri-Cities, but rather to focus efforts on developing the Spokane campus as a core applied/translational research-focused campus that works to progressively integrate the region’s basic research discoveries and projects into programs that are focused on bringing about specific applications in clinical care, diagnostics or commercial bio-ventures.   The vision is to achieve a structure for the region that is similar to that illustrated in Figure 3:

Figure 3
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The Spokane Health and Biomedical Campus would be developed with research faculty who have significant credentials in biomedical research in an applied setting.  Ideally these will be faculty who have experience working within an academic health center setting, in which clinicians and biomedical scientists work interactively on development and testing of new drugs, therapies, diagnostics, medical devices and instrumentation projects.  In some cases the recruited faculty may be MDs themselves, and affiliated positions should be arranged for these individuals within the two leading hospital systems.

It is likely that a core cluster of 20 or more research faculty will be required to develop a critical mass at the Spokane campus – the kind of critical mass that will encourage projects between the campus’ researchers and their colleagues in research on the main campuses and at PNNL.  Given the regional centers of excellence identified previously in this report, and Tripp Umbach’s recommendations for core focus areas, it is likely that applied research faculty will be needed in:

· Genetics, Genomics and Proteomics

· Pharmaceutical Sciences, Pharmacokinetics and Drug Delivery Systems

· Molecular Biology

· Biotechnology and Bioprocessing

· Biomedical Engineering

· Biostatistics

· Bioinformatics

· Medical Informatics

In the biological sciences above, the recruited faculty, wherever possible, should have research interests and resumes related to the core research and clinical practice crossover areas in the region: cardiovascular, diabetes, cancer, reproduction and neurosciences. 

Support staff will be required in many areas, especially in information systems, grants administration, biomedical technology transfer and partnership liaison services.

Teaching loads for the new faculty should be kept low, and the education courses they do teach should be specifically targeted new programs designed to help build local capabilities in applied biomedical sciences.  Tripp Umbach recommends that the majority of the faculty be new recruits, since it was made clear in interviews on campus in Pullman that departments there would frown upon dilution of their main campus personnel. 

For the Spokane campus vision to become a reality several priority actions must be pursued:

· Since it is most likely that the Health and Biomedical Sciences Campus will be an extension of the existing WSU Spokane campus, key changes must be sought in legislative and University policy towards WSU branch campuses.  Currently WSU Spokane is funded on a per FTE student basis and, as a result, the campus is primarily dedicated to teaching (not research).  Priority one, therefore, is to get policy changes in place that allow pure research faculty to be funded at the Spokane campus.

· Special arrangements will need to be put in place for the “positioning” of the new faculty.  The usual academic publishing imperative should be forgone in favor of an incentive structure that provides rewards (or tenure) for high quality applied science that moves ideas into trials and hopefully commercialization.  In some instances, the nature of the research and potential commercialization sensitivity issues may preclude publishing altogether.

· The specialized skills of the types of researchers envisioned for the campus may drive a clinical demand for their skills from the hospitals.  As the campus grows, it may be financially helped through partial support of the faculty salaries and infrastructure through services provided to the hospitals and clinical practice areas.

· Given the unusual nature of the proposed structure, the President of WSU (who is a known advocate for biotechnology and life science research) must be fully engaged in the process from the earliest stages.

Assuming the Spokane campus can develop along the lines recommended above, Tripp Umbach would envision longer-term biomedical development in Spokane comprising the following potential elements:

· Significant growth of the campus, its infrastructure and full-time faculty.

· Activities on the campus becoming an integral and important component in the education of undergraduate and graduate students in biological sciences, bioengineering, biotechnology and informatics (among others).  Providing these students with unique exposure to clinical and commercial settings for research and educational purposes.

· Specific degree programs having their home on the Spokane campus, most notably in Medical Informatics, Biotechnology, Pharmacy, Biostatistics and Bioinformatics.

· Specialized doctoral programs offered for clinician scientists in the community in areas of specialization such as biomedical imaging, post-genomic sciences and bioinformatics.

· A dedicated biomedical commercialization incubator and science park co-located with the health sciences campus to facilitate faculty/industry collaborations and faculty direct involvement in business spin-offs.

· A momentum built whereby faculty and scientists in Pullman, Moscow, Cheney and PNNL who have specific interest in applied science and commercialization will seek to relocate their operations to the Spokane location.

· Companies and research labs being attracted to set-up new operations in Spokane to facilitate interaction with a dedicated body of applied bioscience research experts and an affiliated clinical system for trials facilitation.

As the SWOT Analysis shows, the region has many biomedical assets in place or being developed, but many barriers and threats to realizing the opportunities presented.  In many of the strength areas there are assets that have low awareness of each other.  Some collaborations exist, but not enough to provide a united front for realizing potentials and removing development barriers.  Hence Tripp Umbach’s second recommendation: 

Recommendation 2:  The Inland Northwest economy has struggled.  Biomedical economic development has the potential to significantly diversify and strengthen the economy.  The opportunity is such that the efforts to realize this potential should, ideally, be driven by the region’s most senior leadership under a purpose formed organization.

Tripp Umbach recommends the formation of an umbrella organization to steer biomedical development for the region.  This organization should comprise the most senior executives and decision makers of core institutions operating in the three segments of Figure 2.  This means the direct participation of university presidents, of hospital system chief executives, of government agency/lab chiefs and of private company chief executives.  Such a “top tier” structure has been proven to work in economic development, with organizations such as the Cleveland Growth Alliance and the Allegheny Conference on Community Development.  Most recently, this format has been adopted in the creation of the Pittsburgh Life Sciences Greenhouse, a model for biomedical research and venture development.  For the purpose of discussion, Tripp Umbach uses the term Inland Northwest Bioenterprise Initiative (INBI) to describe the umbrella organization.

Tripp Umbach recognizes that the Inland Northwest region and Spokane have already formed numerous organizations and collaborations in pursuit of enhanced economic development.  It may be that the recommendations contained within this report may form a framework for biomedical development that may be subsumed by one of the existing regional bodies (or indeed multiple bodies).  Whatever organizational shape develops, Tripp Umbach wishes to emphasize that there are a substantial number of regions in the US that are concentrating high-level resources on biomedical economic development.  Spokane and the Inland Northwest must likewise concentrate high-level resources if they are to fully leverage the opportunities that exist.   Other recommendations contained in this chapter assume the formation of INBI, however, they could also be applied as components of a biomedical development framework that could be adopted by existing organizations if regional leadership decides that is the preferred route.

Figure 4 illustrates the proposed relationship of Recommendation 1’s “Spokane Health and Biomedical Sciences Campus” to the recommended regional biomedical development body (INBI).  Tripp Umbach envisions the Spokane campus and INBI to be, by necessity, separate organizations – but ones that work very closely together.  The role of the Spokane campus is to conduct and facilitate high quality applied biomedical research – generating a consistent volume of research projects flowing from basic scientists in the region to the applied researchers and clinical cluster.  The role of INBI is to facilitate the fundraising, lobbying and political maneuvering required to develop and grow the campus and to provide a comprehensive suite of support services for developing biomedical technology commercialization and regional biomedical economic development.  An existing example of such activity is the Medical Research Institute (MRI) initiative that is intended to provide a comprehensive suite of support services for the development of research programs in diabetes and cardiovascular sciences.

Figure 4
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Recommendation 3:  Collaborative consortia should be convened as sub-committees of the Inland Northwest Bioenterprise Initiative.  The purpose of these consortia would be to prioritize opportunities, promote inter/intra-institution collaborations and promote a united front in the removal and offsetting of developmental barriers.  The consortia would make recommendations to the leadership of INBI for actions required to support the consortia’s initiatives.

Underneath the direction of the INBI there should be six macro-level committees.  The role of these committees will be to drive the development and ongoing operation of collaborative consortia in six key areas.  These macro-level focus areas are recommended based on the detailed review of the biomedical assets in place or developing potential within the Inland Northwest region.

The recommended consortia are shown on Figure 5, and comprise: 1) Basic Science Research, 2) Disease Research, 3) Informatics, 4) Medical Devices, 5) Biomedical Production and 6) Clinical Service Exports.

Figure 5
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The consortia are structured to allow development efforts to be focused in distinct areas that will benefit from cross-institution collaborations.  Each of the six consortia also covers an area of biomedical development that is distinct.

1.  Basic Sciences Consortium
Areas of the United States that have the greatest concentration of biomedical development are those that have a commitment to basic level biomedical scientific research.  Basic sciences research stands on its own economic merit, due to its attraction of external funding dollars into the economy for research support.  However, beyond this there is strong evidence for the fact that basic science research has substantial and measurable effects on business formation and economic development.  Surveys of corporate research managers have found that university-based research is an important source of innovation for industry, especially for those industries in the biological sciences.
   Research performed at the Harvard University Department of Economics confirmed the relevance and importance of university-based research in the generation of spin-off businesses.
  The Harvard research, performed by Adam Jaffe, concluded that "university research causes industry R&D and not vice versa.  Thus, a state or region that improves its university research system will increase local innovation both by attracting industrial R&D and augmenting its productivity."  The findings were particularly strong in spin-off effects for the drug industry, and the researchers concluded that the spin-off effects "appear to be large."  The findings of Jaffe's research have been confirmed in independent research performed by Zoltan Acs, et al., at the Department of Economics and Finance at the University of Baltimore.
  In fact, this further research indicated that the strength of the university-to-business spin-off relationship is even stronger than Jaffe originally reported, and geographic proximity to the university performing the research is an important driver of the location of these business spin-offs. 

Investment in building basic sciences and translational research in the life science and biomedical fields is not just an investment in research for the good of mankind.  Evidence suggests that the research investment will be rewarded through the generation of local business enterprises in related fields.  There is direct empirical evidence for this in Spokane, Pullman and other university communities in the Inland Northwest, where spin-off biomedical companies have already been generated.  Within the State of Washington, the Puget Sound region has clearly already succeeded in growing a substantive business base from technologies and ideas generated at area academic and research institutions.

This then is the rationale for one of the five consortia being dedicated to further expansion of scientific research within the Inland Northwest.  Tripp Umbach recommends that one of the first tasks of the consortium be to assist in building a basic science research base in Spokane.  The current basic sciences research base is heavily concentrated in Pullman and Moscow, two communities that lack the infrastructure and resources to maintain growth in spin-off businesses.  Spokane, as the larger community has interstate access, a modern airport, a financial community and other business-building assets and it is also proving to be a sound location for biomedical businesses such as Hollister-Stier.  Spokane lacks, however, a concentration of life-science researchers while Pullman and Moscow are too distant to foster active research collaborations with the clinical community in Spokane.

The basic sciences consortium should comprise representatives from the major higher education institutions in the region, combined with researchers from PNNL, and research directors from the two leading clinical systems in Spokane.  Figure 6 details, for Washington State University, the volume of programs operating within basic science research and serves to illustrate the types of programs that should be engaged in the consortia from both WSU and other leading academic institutions in the Inland Northwest.

Figure 6
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2.  Disease Research Consortium
The Inland Northwest has developed areas of expertise already in certain disease states.  In Spokane, mostly on the clinical side, and Pullman in more basic/translational research, important work is being performed related to cardio-vascular disease and diabetes.

It is envisioned that the Disease Research Consortium would first work to:

1) Identify the specific diseases under study within the region

2) Prioritize the diseases according to which have, or are establishing, a critical mass of research talent and resources

3) Bring all parties involved in prioritized disease research and practice in the region together in order to facilitate collaborations and leverage scarce resources.

Tripp Umbach’s study of the Inland Northwest’s skills and research foci indicates that both cardiovascular disease and diabetes represent existing areas of focus for the consortium to concentrate its support.

The structure of the consortium should be similar to that for the basic sciences.  It must comprise senior physicians, academic department leaders and a representative from PNNL.  Tripp Umbach also recommends that scientific representatives from the commercial pharmaceutical and biotechnology sectors be members of the consortium also.

Figure 7 shows the diversity of programs within WSU that have the potential to be engaged in the disease consortium.  This may serve as a guide for identifying parties within the larger academic community who should be brought into the process.

      Figure 7


[image: image6.wmf]Washington State University

Biomedical Related Centers & Programs

Engineering

Agriculture

Pharmacy

Biological

Systems

Eng.

Materials

Eng.

Chemical

Eng.

Pharmacy

Sciences

Pharmacy

Practice

Electrical

Eng. &

Comp.S.

Bio

-

Eng.

Animal

Science

Plant

Pathology

Human

Nutrition

Plant

Physiology

Interdisciplinary

Centers

Institute of

Biological

Chemistry

WSU NIH

Biotech

Program

Cancer

Prevention

& Research

Institute

Center for

Reproductive

Biology

Sciences

Molecular

Bio

-

Sciences

Biological

Sciences

Basic

Medical

Sciences

Modeling & Simulation

Biomaterials

Biomedical Engineering

Biochemical Engineering

Bioprocessing

Biosensors

Neuromuscular

Ergonomics

Rehabilitation Engineering

Agricultural Biosystems

Environmental Remediation

Genetics & Cell Biology

Clinical Research

Cancer Research

Toxicology

Veterinary

Medicine

Clinical

Sciences

Anatomy

Pharmacol

.

& Physiology

Micro

-

Biology &

Pathology

Biotechnology

Molecular Biology

Blood & Vascular Physiology

Neurosciences

Endocrinology

Exercise Physiology

Pharmacology & Toxicology

Biochemistry & Biophysics

Genetics & Cell Biology

Microbiology

Evolution

Plant Biotechnology

Cancer Research

DISEASE

RESEARCH

CONSORTIUM


3.  Informatics Consortium

The application of computer technology to complex data-driven problems has revolutionized many fields.  Healthcare, pharmaceutical R&D and academic biomedical research are now coming to the forefront in the application of computing technology for advanced data-mining, simulation, and structural modeling applications.

The term “informatics” is often used to describe the application of computers to health and biomedical applications.  In actuality the broad field of informatics branches into two very distinct paths in biomedical applications.  Figure 8 illustrates these two paths, showing that “bioinformatics” incorporates the mining of largely biological datasets for research and development purposes, whereas “medical informatics” concerns itself with the application of computers and data analysis in optimizing healthcare delivery and improving medical outcomes.
Figure 8
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The Spokane region has much strength on both sides of the informatics equation.  Inland Northwest Health Services (INHS) is one of the leading adopters of information systems and health system data integration in the nation.  INHS serves as the test bed for leading medical informatics applications and has received national attention for its leadership position in the field.  On the other side of informatics, Pacific Northwest National Laboratory (PNNL) is home to biomedical supercomputing applications for post-genomic science data mining and three-dimensional investigational protein modeling.  In addition, universities such as Washington State and the University of Idaho are actively progressing their biomedical informatics capabilities.

Informatics provides opportunities for Spokane and the Inland Northwest in a number of ways.  First, the strengths of the region in bioinformatics may be a source of both increased external research funding attraction and a potential producer of commercializable discoveries and technologies.  Second, the early integrated adoption of medical informatics applications and solutions within Spokane health systems provides opportunities for the attraction of informatics company R&D to Spokane and for the potential for users of these informatics applications within the systems to spin-out their own informatics service and technology companies.  The outstanding quality of life in Spokane has proven to be a magnet for a growing information technology cluster in the region and, therefore, is likely to be similarly attractive for informatics technology workers.

Rather than creating two separate consortia for bioinformatics and medical informatics, Tripp Umbach recommends that a single informatics consortium be formed.  The consortium should comprise the senior technology director for INHS and the regional health systems, heads of informatics related academic programs at regional higher education institutions, the supercomputing and bioinformatics leadership of PNNL and representatives of the commercial informatics and information technology sector in Spokane and the region.

4.  Medical Device & Equipment Consortium

The Inland Northwest already possesses a small cluster of companies operating within the medical device and medical instrumentation sectors.  Companies such as Unicep and Percussionaire in Northern Idaho and Infinetix, Quantum Northwest and Lifestream Technologies in Eastern Washington are representative of opportunities in these sectors.

The presence of the existing company base is indicative of a regional business environment that can attract, retain and grow medical device and medical equipment businesses.  That said, a review of the characteristics of the individual businesses operating within these sectors shows a wide variety of business types with very little in the way of agglomeration (clustering) economies being achieved.  Companies appear to have grown in the region more by happenstance than concerted development design and the type of clustering seen in other parts of the country (such as orthopedic devices in Warsaw, Indiana, or invasive electronic implantable devices in Minneapolis, Minnesota) has not occurred.

Still, the presence of companies in the medical device and equipment markets indicates opportunity, as does the research and development work occurring within the region’s universities and at PNNL.  There is certainly enough activity and potential in related business enterprises and fields of academic research to justify one of the five consortia being dedicated to furthering opportunities for regional economic development based on medical devices and medical equipment.

Tripp Umbach’s research identified several areas of research specialization within PNNL and, more extensively, within WSU, the University of Idaho and other academic institutions in the region.  Key areas of expertise pertain to biosensors, neurological-related implants, rehabilitation-related assistive devices, biomaterials and drug delivery systems.

As with the Disease Research Consortium, the Medical Device & Equipment Consortium will have an initial task of prioritizing initiatives and research foci.  On the research side Tripp Umbach sees biosensors and biomaterials showing the most promise within the region (with significant and complementary programs occurring at WSU, the University of Idaho and PNNL).  On the commercialization front, however, the time-to-market of any implantable materials or devices is long (requiring full FDA approval and clinical trials processes).  Therefore, for commercialization Tripp Umbach would direct the consortium’s attention to medical instrumentation research and related business opportunities, together with non-invasive diagnostics devices.

Key participants in the consortium should come from academic-based engineering fields (including electrical engineering, mechanical engineering, materials engineering, bioengineering and chemical engineering), together with biomedical experts in pathology, orthopedics, cardiology and neurology (for diagnostics and implantable device skills).  Representatives of area biomedical instrumentation and device companies must also be included within the consortium. 

5.  Biomedical Production Consortium

The presence of Hollister-Stier is proof that Spokane can sustain a growing pharmaceutical production, packaging and fill operation.  Hollister-Stier operates a high-end, flexible aseptic facility and the community has been receptive to developing training courses and other support services to help the company and the sector grow.

The success of Hollister-Stier has led to plans for development of further contract manufacturing, packaging and fill operations for servicing the pharmaceutical and biotechnology industries.  BioMedex, in Spokane, is an active example of a start-up company, facilitated by the SIRTI incubator that is working to become a player in the contract industry.

A focus on the contract industry is sensible for several reasons:

· The region has proven itself as a suitable location for the industry and has a successful track record to point to.

· The region’s proximity to the Seattle area biotechnology industry and to other west coast biomedical R&D centers, in combination with its generally lower cost business climate, may make it an attractive contracting location.

· There is a significant shortfall in pharmaceutical and biotech production (especially protein production) capacity worldwide.  This comes at a time when there is a large volume of biologics in the clinical trials pipeline that will be in need of production volumes.

· As will be seen under “Recommendation 5” below, the biomedical production center, of all biomedical activities, can have the largest potential economic impact on the region in terms of business volume, employment and wages.

It should also be noted that a recent report produced by the University of Washington for the State’s Office of Trade and Economic Development specifically recommends that the State “support development of biotech manufacturing and related biotech/biomedical industry segments who may find the Spokane area a competitive site due to favorable wage rates, low land costs, existing workforce skills, support from Washington State University and SIRTI, and the base of existing companies in the area”.

Key participants in the consortium should come from existing biotechnology and pharmaceuticals related companies in the Inland Northwest, together with the leadership of the local Biotechnology Association.  Representation from the Seattle area’s commercial biotechnology sector should also be sought to promote dialogue on production, packaging and fill services required to service this market.  Academic representatives from the pharmacy, biotechnology and bioprocessing programs (among others) at WSU and Eastern Washington University should also be participants.
6.  Clinical Care Exports Consortium

Medical centers in some unlikely areas can grow to be among the most significant of economic engines.  Rochester, Minnesota is located in the rural southeast corner of the state, yet it is home to perhaps the most prestigious name in clinical healthcare and diagnostics, the Mayo Clinic.  

The Mayo Clinic is now the largest private employer in the State of Minnesota and has grown at the rate of 800 new employees per year over the past ten years. The Mayo Clinic has a $3.97 billion annual economic impact on Minnesota and accounts for more than 69,000 employees in the State.  In 2000, the Clinic directly and indirectly accounted for more than $300 million in revenue for the State of Minnesota, including $65.7 million in payroll taxes, making Mayo one of the largest generators of state income tax.  The return on investment of state dollars provided to Mayo is staggering.  In 2000, the State of Minnesota received $33.77 for every $1 provided to the Mayo Clinic.  Unlike other healthcare organizations that rely almost exclusively on government for support of research activities, Mayo managed to self-fund more than $100 million in 2000.

Mayo achieves this economic performance through a dedication to the patient, to care of the very highest quality, and through the resulting attraction of 48% of its patient volume from outside of Minnesota.  Its positive state impact is so high because it brings in so many healthcare dollars from outside of the state (i.e., it is an exporter of clinical healthcare services).

The Mayo Clinic may be the well recognized “poster child” for clinical care based economic development, but the health systems of Spokane operate with many of the same characteristics.  The Spokane systems have excellent outcomes, a comprehensive range of specialized services and operate within a multi-state service area.  The power and opportunity of the Spokane healthcare cluster was recently recognized in a report for the Washington Office of Trade and Economic Development which specifically noted that:

The Spokane area has the potential to become a Northwest version of the Mayo Clinic, i.e., a destination for specialized but very well coordinated health care in such fields as heart disease, cancer treatment, and rehabilitation services that benefit from a health care team approach consistent with Mayo philosophy.

Economic success with such an approach requires that the Spokane systems attract patients who have the ability to pay, or whose health insurance programs recognize and support the need to access the specialized clinical specializations in Spokane.  For this to occur, several things need to occur:

· Spokane clinicians, with the support of their affiliated healthcare systems, must continue their engagement in leading edge clinical trials, but must also become far more engaged in applied/translational biomedical research within their fields.  A prominent research profile is an important justifier for referrals into the system based on care expertise that is unavailable elsewhere.

· Spokane health systems must actively recruit specialists from outside of the region who have a proven track record in attracting patients from outside of their immediate practice market area.  This generally means the attraction of a small number of recognized biomedical “stars” in their respective fields.

· The two leading health systems must come together to form a unified external marketing brand, to avoid market confusion, and to actively promote the region’s “Clinic”. 

Key participants in the clinical exports consortium should come from the two main health systems in Spokane, from INHS, and leading physician practice groups in targeted specialty fields.  Community and regional promotional/economic development agency representatives should also included.

Tripp Umbach recommends that regional leadership in Spokane undertake further research to assess the specific feasibility of “Mayo-like” clinical development and profile potential means to achieve such development.
Recommendation 4:   Regional leadership should actively encourage the attraction, growth and development of commercial life science and medical product companies.  Econometric analysis of the commercial biomedical operations in the region, show them to have high levels of economic impact.  Commercial attraction and development should run in parallel with concerted efforts to boost biomedical research in the region, because academic research and commercial development have important synergistic links.

Tripp Umbach used input/output econometric modeling to quantify the business volume (output), job creation and employment income that may be generated by economic sectors related to the consortia outlined above.  IMPLAN
 input/output modeling software was used, with county data files for the State of Washington, to calculate potential impacts of 100 additional jobs generated in a range of biomedical and biomedical-impacted sectors.  The analyses were performed at the Eastern Washington regional level and for Spokane County.  

Input/output sectors do not precisely match the titles of the six proposed consortia, but there are numerous sectors in the models that can serve as surrogates for the consortia.  The IMPLAN sectors incorporated in the modeling (and the surrogate consortia to which they may be allocated) are shown in Table 1.

Table 1

Proposed Consortia and Related INPLAN Input/Output Sectors
	IMPLAN sector
	Surrogate consortia in which this sector may be included

	Analytical Instruments
	Medical Devices & Equipment

	Colleges and Universities (Private)
	Basic Sciences Research, Disease Research, Medical Devices & Equipment, Informatics

	Computer and Data Processing
	Informatics

	Doctors and Dentists
	Clinical Care, Disease Research, Basic Sciences Research, Medical Devices and Equipment

	Drugs
	Biomedical Production

	Electro-Medical Apparatus
	Medical Devices & Equipment

	Hospitals
	Clinical Care, Informatics

	Nursing and Protective Care
	Clinical Care

	Ophthalmic Goods
	Medical Devices & Equipment

	Other Medical and Health Services
	Clinical Care

	Research, Development and Testing
	Basic Sciences Research, Disease Research, Medical Devices & Equipment, Informatics

	Residential Care
	Clinical Care

	State & Local Government Education
	Basic Sciences Research, Disease Research, Medical Devices & Equipment, Informatics

	Surgical Appliances and Supplies
	Medical Devices & Equipment


The input/output modeling, performed by Tripp Umbach, calculates both the direct and indirect impact of the initial 100 jobs increase on each of the modeled sectors.  Thus the numbers that are shown reflect the spending, employment and personal employment income generated both by the direct projects themselves and the multiplier effect of the initial round of spending in the local economy.  Appendix C of this report (provided separately on CD-ROM in a MS-Excel file) shows the full effects of the input/output analysis for these regional sectors, providing specific detail on the interactions between the originating sector of the economy on all other sectors of the economy.

The results of the IMPLAN sector analysis (Tables 2 through 4) show that there are differences in terms of potential economic benefits among different sectors (and hence different consortia).  The largest economic impacts for the Inland Northwest region will come from jobs generated within the Biomedical Production, Medical Devices & Equipment and commercial Informatics sectors.  Tripp Umbach cautions, however, that special causal relationships (such as the effect of academic research on the attraction of companies) are not captured within such modeling.

Table 2

Total Direct and Indirect Impact of 100 Jobs Increase

Within Each Sector in the Eastern Washington Region
(Sorted by Employment in Rank Order)

	
	Output
	Employment
	Labor Income
	Income Per Job
	Output Per Job

	Analytical Instruments Output
	34,033,841 
	259.4 
	9,426,335 
	$36,339
	$131,202

	Drugs Output
	36,644,463 
	233 
	11,692,593 
	$50,207
	$157,348

	Electro- Medical Apparatus Output
	33,238,559 
	230 
	8,729,530 
	$37,954
	$144,513

	Surgical Appliances & Supplies Output
	24,548,375 
	209 
	5,531,611 
	$26,438
	$117,329

	Computer & Data Processing Output
	17,176,026 
	179 
	8,541,773 
	$47,666
	$95,848

	Ophthalmic Goods Output
	13,460,233 
	165 
	3,413,412 
	$20,672
	$81,517

	Hospitals Output
	12,144,029 
	163 
	6,537,078 
	$40,174
	$74,632

	Research, Development & Testing Output
	10,919,118 
	158 
	5,306,772 
	$33,590
	$69,113

	Other Medical & Health Services Output
	8,143,996 
	138 
	3,413,412 
	$24,692
	$58,912

	Nursing & Protective Care Output
	5,723,197 
	130 
	3,297,180 
	$25,416
	$44,116

	State & Local Government Education Output
	5,615,763 
	130 
	4,342,527 
	$33,503
	$43,326

	Colleges & Universities Output
	5,204,361 
	127 
	2,824,984 
	$22,192
	$40,883

	Doctors & Dentists Output*
	4,673,192 
	127 
	1,814,606 
	$14,328
	$36,900

	Residential Care Output
	4,582,688 
	126 
	2,390,550 
	$18,993
	$36,410

	Total
	216,107,843 
	2,374 
	77,262,364 
	
	


*  Income, jobs and output only include staff in doctors and dentist offices. The physicians and dentists themselves are not included since they have proprietor income, not employment income.

Table 3

Total Direct and Indirect Impact of 100 Jobs Increase

Within Each Sector in the Eastern Washington Region
(Sorted by Employment Income in Rank Order)

	
	Output
	Employment
	Labor Income
	Income Per Job
	Output Per Job

	Drugs Output
	36,644,463 
	233 
	11,692,593 
	$50,207
	$157,348

	Computer & Data Processing Output
	17,176,026 
	179 
	8,541,773 
	$47,666
	$95,848

	Hospitals Output
	12,144,029 
	163 
	6,537,078 
	$40,174
	$74,632

	Electro- Medical Apparatus Output
	33,238,559 
	230 
	8,729,530 
	$37,954
	$144,513

	Analytical Instruments Output
	34,033,841 
	259.4 
	9,426,335 
	$36,339
	$131,202

	Research, Development & Testing Output
	10,919,118 
	158 
	5,306,772 
	$33,590
	$69,113

	State & Local Government Education Output
	5,615,763 
	130 
	4,342,527 
	$33,503
	$43,326

	Surgical Appliances & Supplies Output
	24,548,375 
	209 
	5,531,611 
	$26,438
	$117,329

	Nursing & Protective Care Output
	5,723,197 
	130 
	3,297,180 
	$25,416
	$44,116

	Other Medical & Health Services Output
	8,143,996 
	138 
	3,413,412 
	$24,692
	$58,912

	Colleges & Universities Output
	5,204,361 
	127 
	2,824,984 
	$22,192
	$40,883

	Ophthalmic Goods Output
	13,460,233 
	165 
	3,413,412 
	$20,672
	$81,517

	Residential Care Output
	4,582,688 
	126 
	2,390,550 
	$18,993
	$36,410

	Doctors & Dentists Output*
	4,673,192 
	127 
	1,814,606 
	$14,328
	$36,900

	Total
	216,107,843 
	2,374 
	77,262,364 
	
	


Table 4

Total Direct and Indirect Impact of 100 Jobs Increase

Within Each Sector in the Eastern Washington Region
(Sorted by Economic Output in Rank Order)

	
	Output
	Employment
	Labor Income
	Income Per Job
	Output Per Job

	Drugs Output
	36,644,463 
	233 
	11,692,593 
	$50,207
	$157,348

	Analytical Instruments Output
	34,033,841 
	259.4 
	9,426,335 
	$36,339
	$131,202

	Electro- Medical Apparatus Output
	33,238,559 
	230 
	8,729,530 
	$37,954
	$144,513

	Surgical Appliances & Supplies Output
	24,548,375 
	209 
	5,531,611 
	$26,438
	$117,329

	Computer & Data Processing Output
	17,176,026 
	179 
	8,541,773 
	$47,666
	$95,848

	Ophthalmic Goods Output
	13,460,233 
	165 
	3,413,412 
	$20,672
	$81,517

	Hospitals Output
	12,144,029 
	163 
	6,537,078 
	$40,174
	$74,632

	Research, Development & Testing Output
	10,919,118 
	158 
	5,306,772 
	$33,590
	$69,113

	Other Medical & Health Services Output
	8,143,996 
	138 
	3,413,412 
	$24,692
	$58,912

	Nursing & Protective Care Output
	5,723,197 
	130 
	3,297,180 
	$25,416
	$44,116

	State & Local Government Education Output
	5,615,763 
	130 
	4,342,527 
	$33,503
	$43,326

	Colleges & Universities Output
	5,204,361 
	127 
	2,824,984 
	$22,192
	$40,883

	Doctors & Dentists Output*
	4,673,192 
	127 
	1,814,606 
	$14,328
	$36,900

	Residential Care Output
	4,582,688 
	126 
	2,390,550 
	$18,993
	$36,410

	Total
	216,107,843 
	2,374 
	77,262,364 
	
	


*  Income, jobs and output only include staff in doctors and dentist offices. The physicians and dentists themselves are not included since they have proprietor income, not employment income.
The production of drugs (bio/pharmaceutical production) has the largest impact on economic output and income per job.  The advantage in terms of payroll income for employees is higher than any other sector, standing at over $50,000 per job.  The medical devices/equipment and informatics sectors also provide high levels of employment generation through the multiplier effect and high average incomes for employees.

Within the clinical sector, the results illustrate the importance of marketing hospital-based clinical care versus outpatient care provided strictly at doctors’ offices.  Hospitals generate over $40,000 in wage income per job created, and for every 100 jobs in area hospitals, a further 63 jobs are generated.

As an overall conclusion, these results lend considerable support to the consortia framework highlighted above.  Each of the consortia contains opportunities to generate considerable positive economic impacts for the region:

· Biomedical Production – concentrating on the attraction and growth of pharmaceutical and biotechnology drug production.

· Medical Devices & Equipment – with an emphasis on electronic devices and instrumentation.  While not broken out in the IMPLAN sector analysis, Tripp Umbach would also recommend an emphasis on implantable/invasive medical devices which have high margins and require precision machining and manufacturing practices.
· Informatics – with an initial concentration on the commercial medical informatics sub-sector (as opposed to the bioinformatics which would be predominantly research/academic based).
· Clinical Care – concentrating on the marketing of high-end, specialized hospital-based care for attracting in patients from outside of Spokane and the immediate region.
· Disease Research – concentrating on areas of research where the region has already established an expertise, and which have the potential for generating commercializable discoveries.  These include cardiovascular disease, diabetes, reproductive biology, oncology and neurological disorders. 

· Basic Sciences Research – providing innovation and discoveries that may lead to enhanced opportunities in all other consortia, and providing the life science research support and collaborations that are so important in biomedical cluster development.

Research-based activities bring with them sustainable long-term benefits for the region through building and enhancing its knowledge and innovation base.  Investment in research must be seen as a critical component in regional biomedical development, providing opportunities for a sustained increase in discoveries and commercialization across all of the other priority sectors.  In other words, the long-term sustainability of the region as a center for biomedical economic development is substantially enhanced through growing the basic and applied biomedical research base in the region – which may then serve as an internal engine for the generation of projects and employment in the high economic impact commercial sectors. 

Recommendation 5:  The Inland Northwest Bioenterprise Initiative should also contain an intellectual property and capital access sub-committee.  

As noted earlier, economists have proven there to be a strong correlation between academic research and the development of locally located spin-off companies generated by commercial ideas and technologies generated by the research
.  Therefore it is logical to conclude that support for increased levels of basic science and applied academic research will lead to the generation of local spin-off companies to exploit related commercial opportunities.  Indeed there is already significant evidence of this occurring in the Inland Northwest with biomedical companies spun-out of WSU, Eastern Washington University, the University of Idaho and PNNL.

While these spin outs can and do occur within the Inland Northwest region, the questions should still be posed of:

a) Do they occur at an optimized rate?

b) How much local university intellectual property is licensed to companies located outside of the region? 

c) Is sufficient local pre-seed, seed and venture capital available to meet the needs of potential biomedical entrepreneurs, or do they have to access capital from outside of the region that may later cause relocation of the businesses outside of the region?

Tripp Umbach’s interviews with local biomedical company leaders, and with academic researchers, indicate that there are significant barriers to reaching full local company “birthing” potential.  Chief among these factors are:

· Academic institution policies that favor the licensing of intellectual property rights to the “highest bidder”, as opposed to local entities that may better enhance the local economic base and help build a biomedical company critical mass.

· Limitations placed on the involvement of inventors (usually faculty) in the formation and operation of business start-ups based on their discoveries.

· A small Inland Northwest venture capital and angel investor network that is inexperienced with biomedical ventures.  This is combined with a low level of awareness among inventors of the local sources that do exist.

Because of these barriers it will be critically important for the Inland Northwest Bioenterprise Initiative (INBI) to have an active sub-committee that works towards increasing access to intellectual property and capital. 

 The sub-committee should work on:

a) Educating the state legislature and other relevant parties as to the importance of keeping the inventions and discoveries of Washington’s universities in the State.  Policy changes should be sought that subsidize local invention adoption in the event that licensing out of state would have brought a higher return.  Universities must be encouraged to actively seek and promote local invention commercialization, and they can only do this if they are not financially penalized in doing so.

b) More liberal policies should be formulated to allow university employees to be more actively engaged in start-up and growing business enterprises.

c) INBI should have a permanent staff dedicated to working with regional academic institutions in the identification of commercializable discoveries and technologies.  The staff should actively work with the research investigators to develop commercialization plans.

d) There should be a pre-seed and seed capital fund operated by the INBI organization itself.  Angel investors, local venture partnerships and other parties should be engaged in the operation of the fund and standard application forms, business plan formats and application processes adopted that are agreed upon by each investor group.

e) Interactions with the senior administration of WSU to develop a branch office of the WSU research foundation and intellectual property/technology transfer operations in Spokane.  It is important that commercial biomedical enterprises and other life science experts in Spokane be provided with a convenient local point of access to WSU Pullman’s research resources and intellectual property output.
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