
The growth of US science and technology parks: does proximity to a university matter? 
 
By: Kelsi G. Hobbs, Albert N. Link, and John T. Scott 
 
Hobbs, K.G., Link, A.N. & Scott, J.T. The growth of US science and technology parks: does 
proximity to a university matter? Annals of Regional Science 59, 495–511 (2017). 
https://doi.org/10.1007/s00168-017-0842-5 
 
© 2017 Springer-Verlag GmbH Germany. This version of the article has been accepted for 
publication, after peer review (when applicable) and is subject to Springer Nature’s AM 
terms of use, but is not the Version of Record and does not reflect post-acceptance 
improvements, or any corrections. The Version of Record is available online at: 
http://dx.doi.org/10.1007/s00168-017-0842-5. 
 
Abstract: 
 
In this paper, we present a generalized model of US university science and technology parks, and 
we identify covariates that might serve as target variables not only to perpetuate the growth of 
existing parks but also to provide information for those nations, regions, and universities starting 
new parks. Relevant covariates are the distance between the park and the university and if the 
park was founded during the information and communications technology (ICT) revolution 
(post-2000). 
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Article: 
 

Science and technology parks are seen increasingly as a means to create dynamic 
clusters that accelerate economic growth and international competitiveness 

—National Research Council 
 
Introduction 
 
The number of university science, research, and technology parks has been growing within and 
across many nations. Building on the quoted excerpt above from the National Research Council 
of the US National Academies (2009), parks might be growing because they are an important 
infrastructural element of the innovation systems of numerous countries. In fact, the United 
Nations Educational, Scientific and Cultural Organization (UNESCO), and the World 
Technopolis Association (WTA) document science park activities in every continent except 
Antarctica, and they even offer capacity building and technical assistance to perpetuate park 
growth.1  
 
At one time, according to Link and Scott (2007), the term science park was more prevalent in 
Europe, the term technology park was more prevalent in Asia, and the term research park was 

 
1 See, http://www.unesco.org/new/en/natural-sciences/science-technology/university-industry-partnerships/science-
parks-around-the-world/. See also, UNESCO-WTA (2015). 
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more prevalent in the USA. That generalization has changed over the last decade. Today, it 
seems that the descriptive terms science, research, and technology are less of a label to describe 
the activities that occur on the park and more of a label to distinguish one park from another, 
especially if the other park is geographically close. What has remained relatively constant over 
time, however, is that most parks, regardless of location, are associated with a university. 
 
From an academic perspective, one approach to foster growth in university science and 
technology parks (hereafter, STPs) is to understand better factors associated with park growth. In 
this paper, we present a generalizable model of park growth, and we identify a number of 
covariates that might serve as target variables not only to perpetuate the growth of existing parks, 
but also to provide life cycle and locational information for those nations, regions, and 
universities starting new parks.2  
 
Before proceeding to the analytical portion of this paper, it is important to define as precisely as 
possible what is meant by a STP. Perhaps the broadest definition has been offered by UNESCO:3  
 

The term “science and technology park” encompasses any kind of high-tech cluster such 
as: technopolis, science park, science city, cyber park, hi tech (industrial) park, 
innovation centre, R&D park, university research park, research and technology park, 
science and technology park, science city, science town, technology park, technology 
incubator, technology park, technopark, technopole and technology business incubator. 

 
But, there are other definitions that come from various park associations. These definitions are 
generally based on a description of activities related to association members. According to the 
International Association of Science Parks (IASP):4  
 

A science park is an organisation managed by specialised professionals, whose main aim 
is to increase the wealth of its community by promoting the culture of innovation and the 
competitiveness of its associated businesses and knowledge-based institutions. 

 
The United Kingdom Science Park Association (UKSPA) defines a science park as:5  
 

... a business support and technology transfer initiative that: encourages and supports the 
startup and incubation of innovation-led, high-growth, knowledge-based businesses; 
provides an environment where larger and international businesses can develop specific 
and close interactions with a particular centre of knowledge creation for their mutual 
benefit; and has formal and operational links with centres of knowledge creation such as 
universities, higher education institutes and research organisations. 

 

 
2 Additional important target variables are provided in Link and Scott (2006); unfortunately, several of the controls 
available for that paper are not available in the present study. 
3 See, http://www.unesco.org/new/en/natural-sciences/science-technology/university-industry-partnerships/science-
and-technology-park-governance/concept-and-definition/. 
4 See, http://www.iasp.ws/knowledge-bites. 
5 See, http://www.ukspa.org.uk/our-sector. 
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And finally, the American Association of University Research Parks (AURP) defines a 
university research park as:6  
 

... a property-based venture, which: master plans property designed for research and 
commercialization; creates partnerships with universities and research institutions; 
encourages the growth of new companies; translates technology; and drives technology-
led economic development. 

 
The common element in these definitions is that a park is an innovation-related infrastructure 
through which knowledge is exchanged, and a university is often a catalyst for that symbiosis. 
The definition of a university STP that we use in this paper, and what we use as a guide to 
identify parks throughout the United States, follows that suggested by Link and Scott (2006, p. 
44): 
 

A university research park is a cluster of technology-based organizations that locate on or 
near a university campus in order to benefit from the university’s knowledge base and 
ongoing research. The university not only transfers knowledge but expects to develop 
knowledge more effectively given the association with the tenants in the research park. 

 
The remainder of this paper is outlined as follows. We present a growth model applicable to 
STPs in Sect. 2 of the paper, and we discuss the park data that we use to estimate the model in 
Sect. 3. In Sect. 4, we discuss our econometric findings. Finally, in Sect. 5 we offer concluding 
remarks as well as suggestions for future research on this topic. 
 
Model of employment growth 
 
The number of park employees at time t, y(t), is assumed to grow over time as: 
 

𝑦𝑦(𝑡𝑡) = 𝑎𝑎 𝑒𝑒𝑔𝑔𝑔𝑔 𝑒𝑒𝜀𝜀 (1) 
 
where the initial number of employees is denoted by a, g is the annual growth rate of tenants or 
employees, and ε is a random error term.7 We hypothesize that the growth rate of employees, g, 
is a function of explanatory variables 𝑥𝑥1 through 𝑥𝑥𝑘𝑘 as:8  
 

𝑔𝑔 = 𝑏𝑏0 + 𝑏𝑏1𝑥𝑥1+ . . . 𝑏𝑏𝑘𝑘𝑥𝑥𝑘𝑘 (2) 
 
And, from Eq. (1): 
 

 
6 See, http://www.aurp.net/what-is-a-research-park. 
7 As explained in Link and Scott (2003, p. 1337), the estimated parameter a provides an estimate of the efficient 
start-up scale for a park. For all of the models estimated below, the natural logarithm of the parameter is very well 
estimated to be about 5, and so the start-up scale is estimated, apart from random error, to be about 150 employees. 
Observe that, although we do not think it is necessary to do so in the present paper, the parameter a can be made a 
function of any variables that the modeler believes to be an important determinant of the start-up scale for a park. 
8 Some of the variables among the explanatory variables are powers or interactions of other variables, so the 
function will be linear in the parameters estimated but nonlinear in the variables. 
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(𝜕𝜕𝑦𝑦(𝑡𝑡) 𝜕𝜕𝑡𝑡⁄ ) 𝑦𝑦(𝑡𝑡)⁄ = 𝑔𝑔 (3) 
 
Also from Eq. (1): 
 
 (4) 

 
Substituting g from Eq. (2) into Eq. (4), and redefining y(t) using the variable notation 𝑒𝑒𝑒𝑒𝑒𝑒𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦, 
yields our estimable model:9  
 

ln 𝑒𝑒𝑒𝑒𝑒𝑒𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦 = lna + 𝑏𝑏0𝑡𝑡 + 𝑏𝑏1𝑥𝑥1𝑡𝑡 +  … + 𝑏𝑏𝑘𝑘𝑥𝑥𝑘𝑘𝑡𝑡 + 𝜀𝜀 (5) 
 
Using the estimated values of the coefficients from Eq. (5) and the mean values of the x’s, one 
can calculate the average annual growth rate of employees of STPs. 
 
Our emphasis on employment as a performance variable—an output of tenant performance and 
an input to regional growth—is not only due to the availability of such data, but also 
employment is an accepted metric that signals well the performance of both US parks (Link and 
Link 2003; Battelle 2013) and several European parks (European Commission, 2014). In fact, 
Battelle (2013, p. 18) emphasized that “[e]mployment in university research parks has regional 
economic benefits,” at the exclusion of other performance metrics.10,11 

 
Data on US university science and technology parks 
 
There is neither a national registry nor a national compilation of US STPs from which to identify 
the population of parks or to obtain information on park characteristics.12 In an effort to 
approximate the population of US STPs, we searched information about members of AURP, 
studies about AURP member parks (Battelle 2013), and we searched for Internet-based facts and 

 
9 Link and Scott (2003, 2006) estimated a model similar to that in Eq. (5) using a limited sample of US science and 
technology parks. Among other things, the purpose of those papers was to estimate the average annual growth rate 
of US parks in an effort to approximate their overall productivity. Below we use Eq. (5) on a larger and up-to-date 
sample of US parks, and we estimate the life cycle of park growth; however, several variables that proved to be 
important in Link and Scott (2003, 2006) are not available for the present study; subsequently, we discuss some of 
the implications for our conclusions. 
10 We thank an anonymous reviewer for suggesting other performance variables besides employment. He/she is 
correct that park performance is heterogeneous and not homogeneous at a point in time (Dimaggio and 
Powell 1983), and no one metric is applicable to all parks. 
11 It is important to point out that our analysis emphasizes employment growth in a spatial context. Our analysis is 
not an evaluation of either the private benefits to a firm from locating in a park or the social benefits to the region for 
having a park. But, there is literature related to the evaluation of parks that underscores the importance of the 
mission statement of the park when considering its performance. We appreciate an anonymous reviewer 
emphasizing this point. However, we have no information on park mission statements; Bigliardi et al. (2006) 
provide an excellent and important template, based on Italian parks, for future case studies of US parks. 
12 To the best of our knowledge, there is no national compilation of data on STPs in Europe or Asia. However, the 
Organisation for Economic Co-operation and Development (OECD 2013) does chronicle the activities of university 
and non-university STPs through case studies and commissioned research. The closest counterpart to such OECD 
efforts in the USA is funded research by the National Science Foundation, although the National Science Board 
(biannual) does not regularly consider STP activities in its biannual publication, Science and Engineering 
Indicators. 



figures using the Link and Scott (2007) definition of a STP. To the best of our knowledge, 
Fig. 1 represents the most complete sample of US STPs.13,14 

 

 
Fig. 1. US science and technology parks by year founded (n=146n=146) 
 
The US economy experienced a productivity slowdown in the early 1970s and then again in the 
late 1970s. In response, Congress initiated a number of technology policies to stimulate R&D 
spending and the development of new technologies by the private sector as well as to transfer 
existing technologies developed in universities and national laboratories to the private sector 
(Leyden and Link 2015). The rapid increase in park formations beginning in 1981, as shown in 
Fig. 1, may reflect a post-productivity slowdown resurgence of private R&D spending and a 
renewed technology- and innovation-supportive policy environment. Similarly, the immediate 
post-2001 period coincided with a period of strong economic recovery, but the Great Recession 
is dated to have begun at the end of 2007.15  
 
From extant sources, we were able to assemble information not only on the year that each park 
was founded but also on the number of park employees at a point in time, 𝑒𝑒𝑒𝑒𝑒𝑒𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦. The point in 
time, year, for which information on the number of park employees was available, varies across 
parks. For most of the 106 parks for which employment data were available, those data refer to 
2016 levels, but for other parks the most recent employment information could refer to a date 

 
13 Figure 1 is not identical to the comparable figures in Link and Scott (2003, 2006). Figure 1 is constructed on the 
basis of the most recent park information available. It is not uncommon for historians of science and technology 
parks to have different factual information on the date a park was founded emphasizing that archival data are not 
always available on the date a park was chartered, and institutional memories vary over time. For example, we found 
two founding dates for Cornell Business and Technology Park in New York—1951 and 1952. The source for the 
1951 date is used in Fig. 1 because it came from a more recent source. 
14 This paper, although in some dimensions a sequel to Link and Scott (2003, 2006), is, to the best of our knowledge, 
the only other paper to investigate empirically covariates of STP growth at a national level (Hobbs et al. 2017). 
15 See, http://www.nber.org/cycles.html. 
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earlier in the decade or even to a date in prior decades. Thus, the variable year refers to the year 
to which the employment data relate, the variable founded refers to the year the park was 
founded, and the variable t in Eq. (5) is defined as (year—founded). 
 
Other information assembled for each park includes the distance of the park from the 
university, distance; the number of different universities associated with a park, numuniv; and if 
the university has a medical school, medschool. For those parks that are associated with more 
than one university, distance was measured from the park to the nearest university, 
and medschool was quantified as being present if at least one of the universities has a medical 
school. Because the time frame for our data includes parks founded in the era of the Information 
and Communications Technology (ICT) revolution, a new millennium variable, ICT, was 
constructed to quantify the post-2000 ICT period—ICT equals 1 for the parks that were founded 
in the new millennium and 0 for the parks founded in the previous century.16 And, because the 
time frame for our data includes the Great Recession (GR), we constructed the variable propGR 
as the proportion of years defined by t that includes the Great Recession (2008 and 2009). 
Finally, we control in our estimated version of Eq. (5) for possible regional effects, where 
regions of the country are defined in terms of US Census regions: south, west, northeast, 
and midwest.17  
 
The variables used to estimate Eq. (5) are defined in Table 1, and relevant descriptive statistics 
are presented in that table.18,19 

 

 
16 Our dating of the start of the so-called ICT revolution as being after 2000 is not at odds with OECD data on the 
growth of total communication access paths in OECD countries as a group and in the USA. 
See, http://www.oecd.org/internet/broadband/oecdkeyictindicators.htm. See also Table 2.6 
at: http://www.oecd.org/sti/deo-tables-2015.htm. 
17 See, http://www.census.gov/econ/census/help/geography/regions_and_divisions.html. We have not included 
variables capturing the characteristics of the regional economy (such as orientation toward particular sectors of the 
national economy, regional GDP, and regional access to venture capital). We did include the regional dummies, and 
as shown in Sect. 4, they are not significant. If they were significant, we could replace them with variables defined 
at the regional level of aggregation and explore the differences across regions that would have caused the 
significance of the regional dummies. However, the regional dummies are not significant; thus, any variance across 
the regions in variables such as the regional GDP does not appear to be important in the context of the questions that 
we ask. However, it is certainly possible that variance in certain variables is important when the variables are 
defined across subsets of regions, such as the individual states. However, the organizations that occupy the parks 
typically come from many different states, supporting the view of the census region as the relevant “local” area. We 
have, however, considered, in addition to the regional effects (and hence the effects of any variables defined at the 
regional level of aggregation), the possibility that variables defined at the national level have different effects within 
each region (see footnotes 26 and 27). 
18 Our sample of parks (n=106) differs from what might ostensibly be referred to as the population of US parks in 
Fig. 1 (n=146) in the fact that the parks in our sample are slightly younger when park age is defined as (2016—year 
the park was founded). For a comparison, consider the following descriptive statistics:  

 Mean age (years) SD Range 
n = 146 22.18 13.00 1–65 
n = 106 20.96 13.22 1–65 

 
19 The range of employees in 2016 in Table 1 does not define outliers in our sample of parks because parks were 
founded in different years. For example, Research Triangle Park in NC had 46,000 employees in 2016 and was 
founded in 1959; Texas Research Park, with 12 employees in 2016, was founded in 2004. The t variables are 
included in our model to account for nonlinear growth. 
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Table 1. Description of variables used to estimate Eq. (5) (n=106) 
Variable Description Mean Standard 

Deviation 
Range 

𝑒𝑒𝑒𝑒𝑒𝑒𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦  Number of employees in the park in the most recent year available 2888.15 6320.20 12–
46,000 

t Number of years from the year that the park was founded to the year for 
which employment data, 𝑒𝑒𝑒𝑒𝑒𝑒𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦 , are available 

20.96 13.22 1–65 

distance Distance in miles from the park to its nearest university 8.18 25.80 0–215 
numuniv Number of universities associated with each park 1.17 0.577 1–4 
medschool =1 if the park university(ies) has a medical school or not; 0 otherwise 0.594 0.493 0/1 
ICT =1 if the park was founded in the post-2000 period; 0 otherwise 0.245 0.432 0/1 
propGR Proportion of years defined by t that included the Great Recession years 0.088 0.101 0–0.667 
south =1 if the park is in the Census south region; 0 otherwise 0.387 0.489 0/1 
west =1 if the park is in the Census west region; 0 otherwise 0.208 0.407 0/1 
northeast =1 if the park is in the Census northeast region; 0 otherwise 0.142 0.350 0/1 
midwest =1 if the park is in the Census midwest region; 0 otherwise 0.264 0.443 0/1 
𝑑𝑑𝑑𝑑𝑑𝑑𝑡𝑡𝑎𝑎𝑑𝑑𝑑𝑑𝑒𝑒 = 0 means that the STP is located on the university campus 
 
Econometric findings 
 
For the estimated model in Eq. (5), the constant and each variable in the growth rate Eq. (2) are 
multiplied by t. Regarding the estimation of Eq. (5), in a specification where the growth rate does 
not depend on t, the estimated coefficient on t is expected to be positive. That coefficient 
(𝑏𝑏0 from Eq. (2)) is the average annual growth rate for the park apart from the effect of the 
explanatory variables in the growth equation—that is, the park is on a university campus in the 
midwest where there is no medical school; thus, a positive annual growth rate would be expected 
above and beyond the addition to that rate from having a stated number of universities affiliated 
with the park. Simply, parks are, on average, expected to grow over time (Link and Scott 2003, 
2006). In a specification where the growth rate does depend on t, as in the estimated model (5), 
the coefficient on t, the base growth rate apart from the effect of the explanatory variables on the 
growth rate, might well be zero or close to it because the model allows for the growth rate to be a 
function of t. In the estimated model, the coefficients on the higher powers of t can capture the 
expected positive growth rate apart from the other explanatory variables. 
 
The estimated coefficient on the distance variable (distance x t) is expected to be negative. The 
spillover of university knowledge literature provides insight on this variable. University-based 
research is generally of a basic nature, and thus, it tends to yield tacit knowledge 
(Polanyi 1958, 1966). Scholars have argued that “spatial proximity is the key to effective 
production and transmission/sharing of tacit knowledge” (Gertler 2003, p. 85). Thus, geographic 
closeness to a university, where there is “embedded tacit knowledge” (Maskell and 
Malmberg 1999, p. 171), has the potential to enhance innovation processes within park firms and 
to possibly accelerate their employment growth.20 Researchers have shown empirically the 
knowledge and innovation benefits, but not specifically the employment benefits (apart from 

 
20 A number of empirical studies have also shown that the survival rate and the productivity of firms in science and 
technology parks in the UK is greater than that of comparable off-park firms (Westhead 1995; Westhead and 
Cowling 1995; Westhead and Storey 1994, 1997; Westhead et al. 1995; Siegel et al. 2003; Link 2016). 



what is presented in Link and Scott 2003, 2006), associated with closeness to a university 
(Jaffe 1989; Acs et al. 1994; Adams and Jaffe 1996; Audretsch and Feldman 1996).21  
 
To the extent that the more universities there are associated with a park, and to the extent to 
which at least one of those universities has a medical school, then the greater is the embedded 
tacit knowledge from which park tenants can benefit and grow (Maskell and Malmberg 1999). 
Thus, the estimated coefficient on the number of universities variable (numuniv x t) and on the 
medical school variable (medschool x t) is expected to be positive. 
 
The extent to which the ICT revolution mitigated aspects of the need for scientists to have face-
to-face interactions with university scientists and increased park productivity more generally, and 
thus to the extent to which research efficiency among park tenants increased in the post-2000 
period, the estimated coefficient on the new millennium variable (ICT x t) is also expected to be 
positive.22 However, the effect here is just for the parks founded in the new millennium. The 
formulation of the test is showing an effect for the new parks that are for all of their observed 
lifetime experiencing the benefits of the new information and communications technology. Older 
parks may benefit too, but the benefit would just be for a portion of their observed lifetimes, and 
moreover, their operations, having been formed in the earlier era, may not be as readily 
optimized to assimilate the benefits of the ICT revolution. 
 
We expect that the estimated coefficient on the Great Recession variable (propGR x t) to be 
negative. While employment in the high-tech sector remained relatively stable during the Great 
Recession, there was a shift in that sector from manufacturing to services (Wolf and 
Terrell 2016). Our expectation that (propGR x t) will enter the regression model negatively is 
based on the premise that most R&D in the high-tech sector is oriented toward manufacturing 
rather than toward services (Gallaher et al. 2006). 
 
Finally, we have no prior expectations about the sign of the estimated coefficients on the regional 
variables (south x t, west x t, northeast x t). 
 
The estimated regression results from Eq. (5) are in column (1) of Table 2. All of the estimated 
coefficients have the predicted signs, but not all of them are statistically significant at 
conventional levels. The distance the park is from the university certainly matters from a 
statistical perspective.23 The average annual growth rate in park employment decreases by about 
1.0% for every 10 miles between the park and the university. That result is exactly what is 

 
21 Feldman and Kogler (2010) provide an excellent overview of the geography of innovation literature. 
22 We know from the economically and statistically significant t variables (see footnote 25) that parks do not on 
average stay the same size. However, observe that if one interjected the counterfactual of no growth for parks, one 
would expect, for the reasons that we have stated, the positive estimates for the coefficient on the variable ICT. Put 
differently, even if one did not need to control for time because parks have a life cycle, it would be important to 
control for ICT and capture its effect mitigating the negative effect of distance of the park from a university. 
23 We explored the possibility that distance might enter the regression model nonlinearly, but in such an alternative 
specification the coefficient on (𝑑𝑑𝑑𝑑𝑑𝑑𝑡𝑡𝑎𝑎𝑑𝑑𝑑𝑑𝑒𝑒2𝑥𝑥𝑡𝑡) was completely insignificant statistically. For example, adding the 
additional variable to the specification (2) in Table 2, the estimated coefficient on (distance x t) was still negative 
and essentially the same size (−0.00087 rather than −0.00088). The insignificant coefficient on the squared distance 
term was negative and very small, implying that the negative impact of distance increased with distance, although 
the result is wholly insignificant statistically. The results for the other variables in the model are qualitatively the 
same. These results are available from the authors on request. 



estimated to be the impact of distance on the growth rate in the sample of 51 research parks 
examined in Link and Scott (2003, with the effect of miles discussed and estimated on pp. 1335–
1336). To the extent that our sample is representative of future STPs, this proximity relationship 
suggests that an on- or near-campus location for planned parks is not an imperative for employee 
growth, although a difference in growth rate of 1.0% annually for every 10 miles of distance is 
not insubstantial and worth considering when deciding among possible locations for a new park. 
 
Table 2. Regression results from Eq. (5) (standard errors in parentheses, p value in 
brackets, n=106) 
Variable (1) (2) (3) (4) 
t 0.0676 0.0134 0.0203 0.0350 

(0.0214) (0.0835) (0.0843) (0.0877) 
[0.0021] [0.8730] [0.0810] [0.6875] 

t2 
 

0.00463 0.0044 0.0022 
– (0.0034) (0.0034) (0.0034)  

[0.1746] [0.2030] [0.5152] 
t3 

 
−0.0000693 −0.0000667 −0.0000380 

– (0.000038) (0.000038) (0.000038)  
[0.0699] [0.0830] [0.3149] 

distance x t −0.000977 −0.000883 −0.00104 −0.00132 
(0.00039) (0.00038) (0.00044) (0.000438) 
[0.0138] [0.0219] [0.0198] [0.0034] 

distance x ICT x t 
  

0.000611 0.00117 
– – (0.00086) (0.000855)   

[0.4771] [0.1737] 
numuniv x t 0.0101 0.0118 0.0119 0.0125 

(0.0079) (0.0076) (0.0077) (0.0079) 
[0.2007] [0.1243] [0.1224] [0.1170] 

medschool x t 0.0057 0.00437 0.00449 0.00371 
(0.01181) (0.0114) (0.0114) (0.0118) 
[0.6294] [0.7014] [0.6946] [0.7527] 

ICT x t 0.0658 0.1131 0.1060 
 

(0.0372) (0.0388) (0.0402) – 
[0.0801] [0.0045] [0.0098] 

 

propGR x t −0.2029 −0.3977 −0.3901 −0.0885 
(0.1875) (0.1906) (0.1914) (0.1582) 
[0.2819] [0.0396] [0.0443] [0.5772] 

south x t 0.0114 0.0158 0.0157 0.0172 
(0.0143) (0.0138) (0.0138) (0.0143) 
[0.4249] [0.2539] [0.2602] [0.2311] 

west x t −0.0065 −0.00694 −0.0067 −0.00145 
(0.0160) (0.0156) (0.0156) (0.0160) 
[0.6871] [0.6565] [0.6677] [0.9277] 

northeast x t 0.00080 0.0151 0.0149 0.0154 
(0.0164) (0.0164) (0.0165) (0.0170) 
[0.9611] [0.3596] [0.3682] [0.3651] 

constant 5.1476 5.0513 5.0115 5.1793 
(0.3082) (0.5937) (0.5979) (0.6130) 

[<0.0001] [<0.0001] [<0.0001] [<0.0001] 



Variable (1) (2) (3) (4) 
R2R2 0.419 0.474 0.477 0.438 
F value 7.69 7.71 7.07 6.66 

[<0.0001] [<0.0001] [<0.0001] [<0.0001] 
p values are reported to aid the reader with evaluating the statistical significance of coefficients that have important 
economic significance but for which the statistical significance in our small sample is not strong 
 
The estimated average annual growth rate of park employment, 𝑔𝑔�, can be calculated from Eq. (2) 
using the regression results in column (1) and the mean values in Table 1: 
 
𝑔𝑔� = 0.0676 − 0.000977(𝑑𝑑𝑑𝑑𝑑𝑑𝑡𝑡𝑎𝑎𝑑𝑑𝑑𝑑𝑒𝑒) + 0.0101(𝑑𝑑𝑛𝑛𝑒𝑒𝑛𝑛𝑑𝑑𝑑𝑑𝑛𝑛) + 0.0057(𝑒𝑒𝑒𝑒𝑑𝑑𝑑𝑑𝑑𝑑ℎ𝑜𝑜𝑜𝑜𝑜𝑜)

+ 0.0658(𝐼𝐼𝐼𝐼𝐼𝐼) − 0.2029(𝑒𝑒𝑝𝑝𝑜𝑜𝑒𝑒𝑝𝑝𝑝𝑝) + 0.0114(𝑑𝑑𝑜𝑜𝑛𝑛𝑡𝑡ℎ) − 0.0065(𝑤𝑤𝑒𝑒𝑑𝑑𝑡𝑡)
+ 0.000802(𝑑𝑑𝑜𝑜𝑝𝑝𝑡𝑡ℎ𝑒𝑒𝑎𝑎𝑑𝑑𝑡𝑡) 

(6) 

 
From Eq. (6), the calculated value of 𝑔𝑔� from the sample of 106 STPs is 0.07625, or the average 
annual rate of employment growth is 7.63%. 
 
While this growth estimate of 7.63% is an important park descriptor, by itself it might have 
limited policy and planning implications. What might have more relevant policy and planning 
implications is an estimate of the life cycle of employment growth in STPs, especially given the 
recent surge in STP planning activity in areas of Africa, Indonesia, and South America (National 
Research Council 2009; UNESCO-WTA 2015).24  
 
To estimate an employment growth life cycle, we include in Eq. (5) as x’s, t and t2t2 (which is 
equivalent to having t, t2, and t3 as regressors).25 The regression results from this specification 
are in column (2) of Table 2. The estimated average annual growth rate of park employment, 𝑔𝑔𝑔, 
can be calculated from these results, again using the mean values in Table 1: 
 

𝑔𝑔� = 0.0134 + 0.00463(𝑡𝑡) − 0.0000693(𝑡𝑡2) − 0.000883(𝑑𝑑𝑑𝑑𝑑𝑑𝑡𝑡𝑎𝑎𝑑𝑑𝑑𝑑𝑒𝑒)
+ 0.0118(𝑑𝑑𝑛𝑛𝑒𝑒𝑛𝑛𝑑𝑑𝑑𝑑𝑛𝑛) + 0.00437(𝑒𝑒𝑒𝑒𝑑𝑑𝑑𝑑𝑑𝑑ℎ𝑜𝑜𝑜𝑜𝑜𝑜) + 0.1131(𝐼𝐼𝐼𝐼𝐼𝐼)
− 0.3977(𝑒𝑒𝑝𝑝𝑜𝑜𝑒𝑒𝑝𝑝𝑝𝑝) + 0.0158(𝑑𝑑𝑜𝑜𝑛𝑛𝑡𝑡ℎ) − 0.00694(𝑤𝑤𝑒𝑒𝑑𝑑𝑡𝑡)
+ 0.0151(𝑑𝑑𝑜𝑜𝑝𝑝𝑡𝑡ℎ𝑒𝑒𝑎𝑎𝑑𝑑𝑡𝑡) 

(7) 

 
From Eq. (7), the calculated value of 𝑔𝑔� from the sample of 106 STPs is 0.0891, or the average 
annual rate of employment growth is 8.91 % 
 
Two findings about the effect of time on the annual growth rate (from the results in column (2) 
of Table 2) are: One, over time the annual growth rate in a park’s employment increases as 
evidenced by the positive estimated coefficient on the variable t in the growth Eq. (t2 in the 
estimated model in Table 2), but that increase diminishes with time as evidenced by the negative 
coefficient on t2 in the growth model (t3 in the estimated model in Table 2), and two, the 

 
24 UNESCO (2013) also discusses the role of STPs in the context of being a permanent growth policy in a number of 
developing and less developed countries. 
25 As a group, the estimated coefficients on the three t variables are highly statistically significant. For example, for 
specification (2) in Table 2, against the null hypothesis that the three coefficients are zero, (F(3, 94) = 6.90, 𝑃𝑃𝑝𝑝𝑜𝑜𝑏𝑏 >
𝐹𝐹 = 0.0003). The econometrics log producing these results is available from the authors on request. 



millennial effect increased the annual growth rate in park employment as evidenced by the 
positive estimated coefficient on the variable ICT in the growth model (ICT x t in the estimated 
model in Table 2).26 To explore the economic implications of these effects, we calculated the 
average annual growth rate of park employment under two alterative scenarios. 
 
First, we considered a park on a single university campus without a medical school (𝑑𝑑𝑑𝑑𝑑𝑑𝑡𝑡𝑎𝑎𝑑𝑑𝑑𝑑𝑒𝑒 =
0;  𝑑𝑑𝑛𝑛𝑒𝑒𝑛𝑛𝑑𝑑𝑑𝑑𝑛𝑛 = 1;  𝑒𝑒𝑒𝑒𝑑𝑑𝑑𝑑𝑑𝑑ℎ𝑜𝑜𝑜𝑜𝑜𝑜 = 0) that was founded before the new millennium (𝐼𝐼𝐼𝐼𝐼𝐼 = 0), 
that is observed before the Great Recession (𝑒𝑒𝑝𝑝𝑜𝑜𝑒𝑒𝑝𝑝𝑝𝑝 = 0), and is located in the midwest Census 
region. The average annual employment growth rate in this park is: 
 
 

𝑔𝑔� = 0.0134 + 0.00463(𝑡𝑡) − 0.0000693(𝑡𝑡2) + 0.0118(1) (8) 
 
Second, we considered a park with similar demographics except that it was founded in 2001 
(𝐼𝐼𝐼𝐼𝐼𝐼 = 1) and observed in 2016 (𝑒𝑒𝑝𝑝𝑜𝑜𝑒𝑒𝑝𝑝𝑝𝑝 = 2/15).27 The average annual employment growth 
rate in this park is: 
 

𝑔𝑔� = 0.0134 + 0.00463(𝑡𝑡) − 0.0000693(𝑡𝑡2) + 0.113(1) + 0.0118(1)
− 0.3977(2/15) 

(9) 

 
Then, Fig. 2 illustrates the millennium effect over time, t, on annual employment growth. 
 

 
Fig. 2. Millennium effect on annual rate of employment growth 
 

 
26 We estimated the model in specification (2) with interaction terms for ICT and the regional dummies to see 
whether there is regional variation in the effect of ICT. The effect is more positive in the northeast region, although 
the result is significant at only the 15% level. The performance of the other variables is essentially the same; the 
model with the regional interaction terms is available from the authors on request. 
27 We also estimated the model in specification (2) with interaction terms for propGR and the regional dummies to 
see whether there is regional variation in the effect of propGR. The effect is less negative in the west region, 
although the result is significant at only the 11% level. The performance of the other variables is essentially the 
same, and this model is also available on request. 

https://link.springer.com/article/10.1007/s00168-017-0842-5/figures/2


In the specifications presented in columns (3) and (4) in Table 2, we explored the millennium 
effect on distance. In both specifications, the estimated regression coefficient on the variable 
(distance x ICT x t) is positive, thus mitigating the influence of geography on employment 
growth. While the statistical relevance of this interaction variable increases (as compared to the 
specification in column (3)) in the specification in column (4) (for which the entire effect of the 
ICT revolution is constrained to be through ICT’s effect on the importance of distance), the 
economic relevance of that variable remains nearly the same—with the coefficient rounding to 
0.001—in the two specifications. 
 
Concluding remarks 
 
Our growth model is sufficiently robust to accommodate our calculation of the annual growth 
rate of park employees under somewhat adverse conditions. For example, we have information 
on only one employment count per park; that count of a park’s employment is observed at 
different points in time for different parks, and—importantly—also at different amounts of time 
since the founding of the park. Depending on the particulars of the specification of the growth 
model in Eq. (5), we calculate an average annual rate of employment growth of roughly 8 %. 
However, over the life cycle of a park, its annual growth rate increases at a decreasing rate as 
evidenced by the estimated positive coefficient on t and negative coefficient on t2t2 for the 
growth Eq. (2) (hence, the positive coefficient on t2t2 and negative coefficient on t3t3 for the 
Eq. (5) in the specifications in columns (2), (3), and (4) in Table 2) and as we show in Fig. 2. The 
observed life-cycle effect perhaps offers some insight about what to expect for those countries, 
regions, or universities planning to develop a park or considering such development. 
 
We found from our analysis that the distance between the park and its university affects the rate 
of employment growth of firms in the park. Specifically, we found that for every 10 miles 
between the park and the university average annual employment growth decreases by about 
1 %—exactly what Link and Scott (2003, p. 1335) found where it was reported that “[f]or 
smaller mileage, the growth rate per year falls by the amount of about 10 percentage points for 
every 100 miles of distance between the park and the nearest university.” However, Link and 
Scott (2006), using a smaller sample of parks generally founded prior to the millennium, found 
that for every 10 miles between the park and the university average annual employment growth 
decreased by about 8 %. The difference in the findings about distance in the sample of 81 parks 
in Link and Scott (2006) and the present sample of 106 parks could result from any of three 
important factors. First, in the 2006 paper, the range for the distance between the university and 
its research park ranges from 0 to 35 miles with the average distance being 4.56 miles. In the 
sample of the present paper, the distance variable ranges from 0 to 215 miles with the average 
distance being 8.18 miles. Second, unlike in the earlier paper when parks were observed and 
their annual growth rates estimated almost entirely prior to the new millennium, in the present 
paper, the parks have been observed in the new millennium when the benefits of the ICT 
revolution—including mitigating the adverse effects of distance on park growth—have been able 
to take effect. And third, in the 2006 paper, several additional important control variables were 
available; possibly, if those additional variables were available and controlled in the model in the 
present paper, the detrimental effect of distance would be larger.28  

 
28 Regarding the availability of the additional control variables, as compared with the earlier papers, we had little 
success this time getting park directors to respond to inquiries. 



 
Considering the differences between the 2006 sample and the current sample regarding the range 
for the distance variable, a speculative conclusion emerges: The speculative conclusion is that in 
the new millennium, the ICT revolution has eliminated the adverse effect of distance on the 
employment growth of science and technology parks except for the parks that are a great 
distance from their universities. It turns out that in the present sample of 106 parks, there are 
only four parks that are at a distance from their nearest university that is greater than the greatest 
distance for the parks among the 81 parks studied in the 2006 paper. Among the 81 parks, the 
greatest distance of a park from its university was 35 miles. Among the 106 parks in the present 
sample, only four parks were farther than 35 miles from their universities; in these four cases, the 
distances averaged 119 miles (the distances are 40, 94.4, 126, and 215 miles). For the other 102 
parks, the distances average only 3.84 miles with a range from 0 to 25.1 miles. In the present 
sample, and with the other control variables that are available, the negative effect of distance on 
the growth in park employees is entirely because of these four observations—individually as 
well as collectively. Estimating the model without the four long-distance parks eliminates the 
effect of distance—its effect becomes insignificantly different from zero.29 Thus, on the basis of 
this rather fortuitous comparison between the two samples, it appears that in the new millennium 
with the ICT revolution in place, the detrimental effect of distance on employment growth of 
parks has been eliminated except when the distance is unusually great.30  
 
Of course, there is the possibility that the foregoing conclusion would change if we had all of the 
control variables that were available for the 2006 study in the previous millennium before the 
ICT revolution had taken hold. Supporting that possibility is the fact that the Link and Scott 
(2003) application of the growth model to 51 parks, all of which were founded before the new 
millennium, found (as discussed above) the same impact of distance on growth as what is found 
in the present paper, and the key new variables used in the Link and Scott (2006) estimation 
were, as is the case in the present study, not controlled in the model. The likely suspects, for the 
significant variables that are controlled in the growth model in Link and Scott (2006), and that if 
controlled in the model here (and in Link and Scott 2003), might result in a larger negative 
impact of distance on the growth of research park employment (and even for a set of parks that 
do not include any at exceptionally long distances from their universities), are whether or not the 

 
29 These results are available from the authors on request. 
30 The four parks with the longest distance from their universities do not appear, apart from the distance variable, to 
be special cases within their regions. One of the parks is the Clemson University International Center for 
Automotive Research in Greenville, South Carolina, only 9 miles from the Greenville/Spartanburg Airport. Clemson 
University is 48.5 miles from the airport. Another is Russ Research Center in Beavercreek, Ohio, while Ohio 
University is 94.4 miles away in Athens, Ohio. The land for the research center was a gift from the Russ family and 
is on the location of their family business. Reese Technology Center is on the grounds of the former Reese Airforce 
Base in Lubbock County, Texas, and the airport is important to the tenants. The Reese Technology Center supports 
Texas Tech University Health Science Center that is 126 miles away in Amarillo, Texas. There are three such 
supported Texas Tech centers, but the one in Amarillo is closer than the ones in El Paso and Odessa (we used the 
closest university node). Treasure Coast Research Park is on the east coast of Florida about (depending on the route 
taken) 215 miles from the University of Florida in Gainsville and was built there to take advantage of the US 
Department of Agriculture being an anchor tenant. The research done on the park is agricultural. The interpretation 
of the finding about distance certainly remains open because something else—other than distance from the 
university centers that they support—may explain their underperformance. See footnote 17 for discussion of what 
such factors might be; future research may discover such additional explanatory factors. 



park is operated by the university, whether or not information technology is the dominant 
technology of the park’s tenants, and whether or not there is an incubator located in the park. 
 
The National Research Council (2009, p. 42) noted: “If you’ve seen one park, you’ve seen one 
park.” Perhaps the cohort of STPs founded over the past decade or two is distinctly different 
from the cohort of earlier and more established parks. Certainly, information and 
communications technologies have changed since the millennium, although, as shown in 
Table 2, the economic impact of the variable distance x ICT x t was small, the variable ICT x 
t has a large impact, and perhaps ICT has changed the role that STPs play in facilitating R&D 
activities. Hardin (2013) hints at the idea that the attraction of STPs may have changed over 
time, as firms have more varied sources of and means to access tacit knowledge, and that 
technology clusters may be competing away the type of firm that historically would locate in a 
STP. 
 
More research is indeed warranted and needed on the general topic of STP growth, especially so 
because we do not have all of the controls that proved to be significant both economically and 
statistically in the model of Link and Scott (2006) where the impact of distance, given those 
controls, was much more negative than the effect found in both the present paper and in Link and 
Scott (2003).31 One hopes that future efforts in this direction will have sufficient information to 
segment parks in terms of their characteristics and thereby identify them in terms of alternative 
types of innovation ecosystems. With better information, the impact—both before and after the 
assimilation of the ICT revolution—of the distance between a park and its nearest university can 
perhaps be identified; the understanding gained will be important for planning the development 
of new research parks. 
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