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Capitalizing on the Threshold of Intellectual Innovation
With the continuing increase in the populations of major cities, the businesses of the future will have to look for new and innovative ways to remain ahead of the competition. As cities begin to become too expensive for the majority of individuals and especially families to live in comfortably, business will either have to increase wages or relocate to areas where standard of living and operational costs are less. On the other end of the spectrum, smaller cities and towns are going to be given the opportunity to attract these businesses and must now look at inventive ways to draw and retain the creative class associated with them. Although many smaller towns and regions are on the right path to completing this objective, realistically obtainable short term goals are necessary to achieve the long term success associated with business and the creative class.   
We have witnessed on the global scale a threshold index of Gross Domestic Product versus the number of major intellectual prizes acquired by a country as an economic indicator. In Joshus Aizenman’s et. al. article Human Capital, Economic Might, and the Shadow of History, he details a model that outlines the index of national Gross Domestic Product versus the number of major intellectual prizes, such as Nobel, Fields Kyoto and Wolf, won by that country with respect to scale and time.  Through use of the model, a threshold GDP was discovered for developing countries, where, once reached, the number of research prizes increases exponentially. Zvi Griliches, in his paper Patent Statistics as Economic Indicators, theorizes and models a similar correlation between intellectual innovation in the form of patents and economic stimulus. I believe that from Aizenman’s et. al. model and Griliches’ model we can ascertain that there exists a relationship between intellectual innovation and economic condition. Further I believe there exists a representative constant and ratio between intellectual innovation and economic condition that once reached, will coincide with an influx in commerce at an exponential rate. Therefore, a high GDP is the successful end product of a combination of commerce and human capital, major scientific prizes being one sign of intellectual innovation.  To apply this theory on a smaller scale, it is reasonable to assume that we can substitute Gross Metropolitan Product for Gross Domestic Product, as well as intellectual innovation in the form of patents for intellectual innovation in the form of scientific prizes. Scaling down through these means opens up opportunities for these models to be used in new, exciting and locally relevant ways.

The resources available to and the influences on a small economy are many times less transparent then those effecting a nation. Although one could argue that these factors are the same in larger economies when scaled appropriately, influencing factors in small scale economies are a great deal easier to manipulate. When government run businesses such as state funded universities are present, they can be used as tools in the efforts to sway an economy. Although difficult, working on a city level is a less overwhelming task than working with a larger economy. On a small scale economy, the influence held is by single entities, such as individual businesses or universities, on the local economies. Control over these entities is difficult, but influence over them, especially universities, is realistically obtainable. 

The Greater Binghamton Area is the prominent economic entity of the Southern Tier of New York State. Encompassing all of Broome County and the surrounding area, the region once held a great manufacturing industry rivaled by few places in the upstate expanse. The withdrawal of these large companies, including IBM, during the late 1980s reduced the Binghamton economy greatly. In the beginning of the 1990s, the Greater Binghamton area had the worst recession of any region of New York State (Deitz and Garcia 2002). Since then great investments in the community have been made, including airport constructions, roadwork, and tax incentives through the Empire Zone program. Although the population in the area continues to decline (United States Census 2000), simultaneously many opportunities in the area are opening up. The area is now at a crucial stage in its revitalization, where if it is pushed in the right direction, will steer away from previous misfortune and take the area through the next century. It is now the joint role of the municipalities, community and state university to fuel this trend and utilize their opportunities to the fullest extent.
Greater Binghamton holds the advantage of having three key elements campaigning for its economic success: The Greater Binghamton community, Binghamton University and the local Binghamton Government all possess the ability to revitalize the local economy.  While working together the three entities of Greater Binghamton will exhibit strength much greater then the sum of its individual parts, a philosophy Greater Binghamton is currently employing in an active attempt at economic revitalization.  Having the entities of Greater Binghamton working together towards the common goal of economic revitalization is mutually beneficent, as much of what any one entity could contribute would need to be supplemented by a contribution coming from another source to create ample economic change.  For the community, an increase in available jobs and economic flow will be reflected in area aspects such as increased funding for community activities and community beautification projects. For the university, economic revitalization will bring business and an increase in intellectual capitol that will fuel aggregation of new knowledge there by increasing the prestige of the university. For the local municipalities, economic revitalization will be the pinnacle of a successful administration and is a driving force behind many of their undertakings.   

The Southern Tier Opportunity Coalition (S.T.O.C.) is one of the community’s gesture towards economic stimulus. Formed in early 2002, the S.T.O.C. represents a wide cross section of the community’s economic revitalization initiative. Encompassing both private sector business and academia S.T.O.C. has been able to create such programs as the Southern Tier Angel Investment Fund and the Broome County Rapid Response team. Each of these programs has been able to channel the community’s efforts at economic revitalization in specific and efficient ways. The Angle Investment Fund provides the capital required to open a business that would attract jobs to the area, while the Rapid Response team provides for the channeling of community, university and government resources into a single coordinated effort. “STOC will identify, garner and apply resources through collective action to enhance existing technology businesses and to nurture new business opportunities.” (stoc-ny.com) 

On the university end of the economic revitalization efforts of Greater Binghamton are the Catalysts for Intellectual Capital, the Innovative Technology Center, and the Downtown Campus. Each of these programs was created to serve the dual role of increasing the prestige of the university while stimulating the region by keeping graduating students in the area or bringing business and affluence to Binghamton.  Catalysts for Intellectual Capital was formed in the winter of 2004 and represents a student led think tank for increasing economic viability for the area. The Innovative Technology Center, with its available “start up suites”, was created to encourage research to blossom into business that would have a direct impact on the local area. The Downtown campus is Binghamton University’s most recent effort to economically stimulate Greater Binghamton through impacts in downtown Binghamton. All three of these efforts have been done to increase the prestige of the university while providing opportunity for economic advancement.   

The local government, under the direction of Mayor Matt Ryan, made it a priority to stimulate the economy.  Ryan has made opportunities available to potential new business through programs like the Broome County Incubator, and seeks to increase Binghamton’s overall affluence through programs that highlight Binghamton’s sports and art scenes.  The stimulation of the arts through Binghamton Presents, the Binghamton Senators, Binghamton Mets, and cultural centers has made for a region rich in culture. These programs, emphasizing the area’s qualities and attempting to address the drawbacks with government funds, as well as an extremely supportive administration, is the local government’s contribution to the current economic revitalization of the area. 
 The motivation of the community, the government, and the university might initially be considered different from one another, but all serve to benefit each other with ongoing cooperation between the groups. All three of the mentioned entities will benefit from a revitalized economy. The community will gain the opportunity of increased job availability and economic flow, the university will gain the prestige associated with high levels of surrounding economic capital and the municipalities will gain the satisfaction of a job well done.  
Perhaps the SUNY at Binghamton is the most immediately important catalyst for change in the Greater Binghamton region.  Although, the Binghamton area also has much to offer in the way of private businesses and even larger companies, boasting one of the premier public universities of the nation, the star campus of the State University of New York, is one of the areas biggest attractions.  Being the second largest employer in the region, the university continues to expand and become the major influence in the community.  Student spending during the academic year is an enormous economic resource for the area, since they spend much time and money shopping at the stores in the area, eating at the restaurants, even drinking at the local bars.  Proof that the students are a main economic component is given when many businesses near the university close down or limit their hours during the summer months. The university contributes greatly to the region through community and industry involvement and can be used as a powerful tool in the revitalization of the area through the production of local intellectual capital.
The model created by Aizenman et. al, utilizes theory to explain and predict the global economy. Reflected through the gross domestic product of an area and intellectual innovation, in the form of national scientific prizes, the model is used as an economic indicator on an international level. The model investigates a nation’s share in acquiring the Nobel, Fields, Kyoto and Wolf prizes with attention given to scale and threshold effects of gross domestic product. Using this representation of the global economy, Aizenman et. al point out the relationship between a country’s GDP and its prize share as being logistic. The model implies there is a threshold range for GDP that, once reached by a country, exponentially accelerates that country’s prize shares with little relative increase in GDP. The accelerated increase rate of prize shares continues until a nation reaches maturity, at which point it levels off. The model is specifically used to actively analyze countries that are approaching the threshold GDP required for take off. The coming years will be used to predict the model’s real world accuracy.  
On a regional scale we can use the same, but slightly modified model, as described by Aizenman et. al. to determine short term goals concentrated on reaching the threshold stage of economic take off for smaller economies. The intellectual innovation of a state is measured through the number of intellectual prizes won by individuals residing there. For a community, intellectual innovation can not be measured in terms of prizes, due to the fact that they are rare and not representatively distributed within a particular area within a country or state. Instead, patents filled with the United States Patent and Trademark Office provide for a much more quantifiable resource. Documented forms of intellectual innovation through patents are relatively well distributed in small scale economies. The gross domestic product used in the Aizenman et. al model could be scaled down to the gross metropolitan product of a smaller economy. With the described variable substitutions, a modified version of the Aizenman et. al model can be used as a powerful tool. 

 With a threshold goal one could campaign for a concentrated burst of resources to an area in the hopes that it could snowball, allowing for the creation and development of self-actualizing plans. The Aizenman et. al. predicted threshold value for economic take-off is extremely useful when constructing short and long term goals for a state. In his model he compared the major economic powers on a global scale broken into ten categories. These powers included the United States, the United Kingdom, France, Germany, Scandinavia, remaining European countries, USSR, Japan, Canada as well as a catch all field. In our model, the domain will be restricted to the eleven major metropolitan areas of New York State designated by the United States Census MSA designations. These areas include New York, Rochester, Nassau / Suffolk, Albany, Buffalo / Niagra Falls, Binghamton, Syracuse, Elmira, Glens Falls, Utica / Rome and Jamestown. The mentioned MSAs are composed of the various counties in their immediate area and are used as a general representation of the major areas in New York State (See appendix A for further detail). 

In the Aizenman et. al. model, the time frame in reference was a one hundred year period from 1900 to 2000. This expanse of time was necessary when using international prizes as a marker for intellectual innovation, because prizes are awarded fairly infrequently and a large stretch of data is necessary for a good sampling.  In our regional model the time frame will be set from 1990 to 1999. This ten year period is relatively similar to the one hundred year expanse of Aizenman et. al. When dealing with the actual number of intellectual acknowledgments given, relatively similar numbers are given by the two different expanses of time. The shorter time frame for our model is also better suited to the constantly changing metropolitan domain, which, unlike a nation, is more at the mercy of its of the economy. This is not to say that nations are not affected by economic change, but rather that influences on a national level take longer to trickle down and become reflected in that country. 

As representatives of the production of knowledge, patents have seen much research in the field of economics (Griliches, 1990).  Girliches, in his paper Patent Statistics as Economic Indicators, evaluates the notion that patent statistics can be used as economic indicators. He supports this claim with the emphasis that a patent embodies a “minimal quantum of invention that has passed both the scrutiny of the patent office as to its novelty and the test of the investment of effort and resource by the inventor” (pg 1669).  He further justifies his claims by reminding the reader that only a small portion of all inventions are patented, leaving many viable inventions in the public domain.    

As a tool, economic indicators can be used as great resources when devising a course of action for a state. These markers must not be confused with the economy they are trying to predict. For example, opening a second patent law firm would only increase the number of patents, which is a marker of economic growth but not economic growth itself.  An increase in town spending or local businesses would be an indicator of actual revitalization. If efforts are made to directly increase the quantity of an indicator, false progress will be reflected in our model, since he economic indicators mentioned are studied as the results of a healthy economy not the causes of one. If these indicators are directly manipulated, such as by giving away patent services, these indicators will not accurately reflect the economy they were taken from. Special care must be taken to avoid unintentional inflation of markers as such a practice would prove to be misleading with respect to our model. Although markers allow for the utilization of wise decision making, specifically increasing the conditions necessary to increase certain markers will defeat their purpose as representative of the economy at large. As with our intellectual innovation marker, an increase in the number of patent attorneys in the area might increase the number of intellectual property holdings in the area, but this might not necessarily coincide with the economy the marker is being used to predict. Additionally, as too many markers are just as detrimental to a model as not having enough, when attempting to model economies special attention must be paid to the retention of simplicity through design.  

Employing patents as a marker, Acs et. al. concluded that both university research and corporate research have great positive impact on the “innovative activity in the United States metropolitan areas, with clear dominance of university research over private research and development” (Andersson et. al. 2005). Andersson et. al. observed significance in a university research’s influence on local corporate patents. They go on to further state that the cycle of research bouncing between private and university research might have the ability to indirectly increase one another’s funding. For instance, a university claiming to do research for the benefit of the city it’s in may get more outside or even government funding, while a private research company interested in assisting the university may get money from the academic institution itself.  This positive side effect although partially due to competition between the two entities, is a result of cooperative motivation and idea exchange. 
Adam Jaffe in his paper Real Effects of Academic Research looked at the special relationship between corporate firms within close proximity to both one another and universities, finding that the companies who generated the most patents were those who were in the closest proximity to one another or to research universities. Jaffe concluded that local university research has a significant effect on the corporate patents filed in the area.  “It is thus beneficial for commercial developers to locate close to universities and other centers of basic research” (Andersson et. al. 2005).  These results are extremely promising as far as the potential Binghamton University holds for the community at large, as it is a local university surrounded by several prominent private research firms, including Lockheed-Martin.
The city of Binghamton also has many other economic markers that suggest it is capable of approaching the threshold GDP that correlates with intellectual innovation.  First of all, the city is located by a fairly prominent river, making Binghamton a viable location aesthetically and in terms of shipping and receiving.  In addition, the city boasts affordable housing, which may be especially appealing to those from extremely expensive urban areas.  Binghamton, as an older city in New York State, has historical and architectural value as well.  The culture and affluence in the Greater Binghamton Region is also seeing an unprecedented surge with social and cultural events like First Friday and an increased number of museums.  Binghamton must use all these positive qualities to counteract negative traits that may keep away a significant creative class, such as the often unfavorable weather.  When these economic markers are integrated into a model, the utilization of resources that may otherwise go untapped occurs.
The rural swing pointed out by N.A. Phelpd et. al. in his paper Small Firms, Borrowed Size and the Urban–Rural Shift is extremely relevant to the Greater Binghamton region.  The theory of “Borrowed Size” speaks of the economic accessibility of cities and how the transition to the telecommunication age has created an opportunity to move out of congested cities with the same access to the information and resources once available only in urban areas. This “Borrowed Size” theory also details the advantages rural areas will have with the ever increasing dependence on telecommunications.  The accessibility of information gives rural areas the chance to be true rivals to the more expensive urban regions.

The past has also seen only large cities as the breeding grounds for much of new business. This trend was the result of smaller start-up companies taking advantage of the localized flows of knowledge and expertise provided by large cities (Phelps et. al. 2000). In the past large cities were successful because they hosted many components required to run a successful business, ranging from product availability to a large customer base to intellectual resources. Successful businesses institutions formed where necessary resources were available in an immediate area. Cities provided smaller businesses a competitive edge when competing on the job marketplace with larger businesses, because they offered the resource of a potentially limitless supply of people. The increase of the internet technology boom has allowed for the decentralization of smaller business away from the previously needed cities, into more rural areas, that are more efficient to operate in. “The concept of borrowed size suggests the need to move away from thinking of the relationship between small firms and external economies purely in terms of the characteristics of individual localities and towards an emphasis upon the interactions between businesses in different groups of localities” (Phelps et. al. 2000).  
Conventional wisdom draws the conclusion that there must exist a symbiotic relationship between major economic entities and the communities in which they reside. When an area is largely dependent on a single entity, that institution acquires the additional responsibility of keeping the community’s interests in mind. The role of Binghamton University is similar to this, and the school has done a wonderful job of incorporating the interests of the community seamlesslywith its own. Being a state funded institution, the university is often given government sponsored incentives to inspire efforts to help the community. These incentives often come in the form of new funding, for example the Binghamton University Events Center or the University Downtown Campus.  The school also provides incentives to buy things locally by giving student discounts, as well as provides businesses a chance to advertise on campus, whether in the paper or in colorful posters in the free pay phones.  It is probably safe to say that without the consumer base provided by the university, there would be a setback in the economic growth of the Binghamton region, and that the school’s efforts are indirectly responsible for many of the positive economic trends in the area.
The Binghamton area is the perfect example of a region that could greatly benefit from Aizenman’s et. al economic model, provided certain substitutions are made to adapt the global model to a smaller region.  The most prevalent of these substitutions include an even exchange of Gross Metropolitan Product for Gross Domestic Product and Intellectual property in the form of patents for the prizes that typically signify economic growth.  The effect of universities not only on the economic growth of the city but the research that goes on in the area is also clearly marked by Acs et. al These findings are particularly applicable to Greater Binghamton because the major university, Binghamton University located here has created a major area business.  Other cultural and economic markers of Binghamton, including lower cost of living, contribute to the suspicion that Binghamton’s GMP is approaching a threshold level that makes Aizenman’s et. al. theory valid.
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B.                          Percent Patent Distribution within New York State 
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C. Number of Patents for a respective year from 1990 to 1999 broken down in both major metropolitan area, and county. 

Albany-Schenectady-Troy, NY MSA 429 490 523 461 531 509 527 402 467 445

Albany County 65 72 67 66 52 44 58 62 75 62

Montgomery County 8 4 7 9 12 8 17 12 19 7

Rensselaer County 39 42 42 33 55 34 39 31 27 45

Saratoga County 97 122 143 140 150 143 156 116 146 131

Schenectady County 218 246 262 212 260 279 255 180 200 195

Schoharie County 2 4 2 1 2 1 2 1 0 5

Binghamton, NY MSA 106 96 93 109 137 123 135 124 191 190

Broome County 94 77 76 88 120 105 112 103 140 144

Tioga County 12 19 17 21 17 18 23 21 51 46

Buffalo-Niagara Falls, NY MSA 268 282 297 266 249 272 253 270 318 346

Erie County 221 226 227 208 206 226 199 233 284 302

Niagara County 47 56 70 58 43 46 54 37 34 44

Elmira, NY MSA 49 30 41 47 55 26 36 29 36 46

Chemung County 49 30 41 47 55 26 36 29 36 46

Glens Falls, NY MSA 28 25 27 34 23 20 26 23 20 22

Warren County 23 18 26 25 18 17 21 17 18 15

Washington County 5 7 1 9 5 3 5 6 2 7

Jamestown, NY MSA 9 12 4 9 9 11 10 5 22 12

Chautauqua County 9 12 4 9 9 11 10 5 22 12

Nassau-Suffolk, NY PMSA 575 559 518 460 560 572 658 581 768 753

Nassau County 310 302 251 214 249 261 301 260 351 314

Suffolk County

New York, NY PMSA 1084 1182 1073 1133 1193 1132 1270 1228 1749 1704

Bronx County 47 43 34 37 38 37 36 44 59 49

Kings County 113 110 81 99 96 82 101 107 161 123

New York County 295 340 306 334 357 328 380 378 533 521

Putnam County 44 48 59 57 49 52 53 41 56 74

Queens County 106 112 116 97 92 109 89 109 146 162

Richmond County 25 38 26 27 22 29 26 39 38 37

Rockland County 109 121 85 98 116 91 118 101 164 124

Westchester County

Rochester, NY MSA 916 1168 1200 1392 1381 1227 1391 1338 1749 1568

Genesee County 8 13 14 18 20 21 11 16 23 24

Livingston County 9 14 18 17 12 18 12 15 10 23

Monroe County 817 1040 1044 1244 1211 1076 1222 1168 1549 1358

Ontario County 23 44 55 41 40 31 43 37 51 64

Orleans County 7 10 8 11 17 7 12 17 17 14

Wayne County 52 47 61 61 81 74 91 85 99 85

Syracuse, NY MSA 151 192 167 151 153 150 132 119 176 171

Cayuga County 8 12 18 9 7 8 11 3 15 15

Madison County 11 15 16 13 22 13 8 6 15 12

Onondaga County 120 151 115 113 115 120 106 101 132 134

Oswego County 12 14 18 16 9 9 7 9 14 10

Utica-Rome, NY MSA 32 32 37 43 28 35 43 55 45 67

Herkimer County 3 2 6 6 1 3 3 4 2 13

Oneida County 29 30 31 37 27 32 40 51 43 54

