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Non-Technical Summary 
 
 
 
This paper studies how economic incentives and institutional arrangements affect university technology 
licensing performance. Technology transfer involves two distinct activities: innovation by faculty 
scientists and commercialization by the TLO. Scientists produce both publications and inventions in 
response to monetary and other incentives (e.g., promotion and tenure rules and intrinsic motivation). 
Earlier work has shown that royalty sharing incentives for scientists strongly affect innovation and 
licensing outcomes. The effectiveness of commercialization by university technology licensing offices -- 
which decide whether to patent and license inventions, identify licensees and structure contracts -- is 
shaped by the university's objectives, government constraints, and incentives within the TLO. Improving 
TLO productivity is especially important because, under prevailing arrangements in the U.S., universities 
have monopsony control (`right of first refusal') over commercialisation. 
 
A number of papers have shown that technology transfer performance is influenced by university 
characteristics and other factors, including university ownership (public versus private), academic quality, 
local (high-tech) demand conditions and license contract design. These studies explore a variety of 
different outcome measures, including the number of patents and licenses, license income, and the 
formation of start-up companies. Our paper extends the literature by focusing more on the `black box' of 
productivity within the technology licensing office. 
 
We focus on three key determinants of productivity: performance pay, local development objectives, and 
government constraints on licensing activity. Labor economists have studied the impact of performance 
pay on output and earnings in various contexts. To our knowledge, this paper and an earlier study by Lach 
and Schankerman are the only studies of how monetary incentives affect performance in not-for-profit 
organizations, in this case universities. Universities have various objectives in undertaking technology 
transfer. Survey data used in this paper show that the two main objectives are generating license income 
and promoting local and regional development, the latter being more prominent in public universities. 
Institutions that view local economic development as one of their primary functions might perform 
differently from those that exclusively pursue income maximization. Finally, state governments often 
impose a variety of constraints -- both statutory restrictions and informal political pressure -- on licensing 
activity in public universities. In this paper we quantify the impact of incentives and measure the implicit 
cost of local development objectives and government constraints in terms of foregone license income. 
 
We develop a simple contracting model of the TLO that focuses on how performance-based incentives, 
local development objectives and government constraints affect licensing performance. In our model, the 
TLO worker makes two effort decisions which are unobservable to (or unverifiable by) the TLO 
administration -- to identify inventions with commercial potential and to license those inventions to 
private firms. We assume that there is a divergence of interests between the TLO (university) and its 
workers. In particular, the TLO has two objectives -- maximising total license income plus a premium 
attached to income generated in the local market -- but workers do not share the local development 
objective. 
 
The model generates four empirical predictions. First, the use of performance pay is more likely when 
universities give less weight to local development objectives and are less constrained by government. 
Second, performance pay increases the level of income per license (and possibly the number of licenses). 
Third, strong local development objectives reduce income per license (but possibly increase the number 
of licenses). Finally, government constraints reduce income per license. 



 
The empirical analysis is based on new survey data combined with panel data from public sources on 86 
U.S. universities for the period 1995-99.  To address the potential endogeniety of incentives due to 
unobserved heterogeneity (e.g. commercial orientation of the university that affects both adoption of 
incentives and licensing performance), we adopt the approach developed by Blundell, Griffith and van 
Reenen by using information on the pre-sample license income and patenting by the university to capture 
unobserved heterogeneity..  
 
The key empirical findings can be summarized as follows. First, universities are more likely to adopt 
performance pay when they are private, place less weight on local development objectives, and are less 
constrained by state government. This evidence is consistent with the predictions of the theoretical 
literature on the adoption of incentives in public organizations, which shows that high-powered incentives 
are less likely to be adopted in public organizations because of the problem of multiple principals, output 
measurement and monitoring, and stronger intrinsic motivation in such organizations. However, we find 
that private ownership has no independent effect on licensing performance, conditional on the adoption of 
incentive pay. Second, these incentives have strong performance effects, increasing income per license by 
about 30 percent on average. These findings suggest that it may be possible to get `private performance' 
out of public institutions if the right incentives are introduced. 
 
Third, local development objectives are `costly' in terms of foregone license income, reducing income per 
license about 30 percent on average. At the same time, we find evidence that universities with strong local 
development objectives are more likely to license to local (in-state) start-up companies. The conventional 
justification for local licensing preferences is that they intensify local knowledge spillovers and 
agglomeration effects, both emphasized by the new economic geography literature. The large opportunity 
cost of promoting local development through licensing highlights the importance of comparing this policy 
to the alternative policy of maximizing licensing income and using the additional income to finance local 
economic development in other ways (e.g. lower business taxes or direct subsidy programs). Finally, we 
find that state government constraints are also costly, reducing license income by about 25 percent at the 
sample mean. 
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Cumulative distribution for mean of license income per active license: the 

effect of Performance-Based Pay
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Cumulative distribution for mean of license income per active license: the 

effect of Local Objectives
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Cumulative distribution for mean of license income per active license: the 

effect of Constraints
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Variable Mean Median
Standard

deviation
Min Max

Licensing income, '000 5686 1289 14362 0 148938

Licenses executed 29.1 16 33.9 0 218

Inventions disclosed 87.7 66 78.4 0 476

Licensing income per

active license
38.9 15.6 143.2 2.9 1327

Licenses executed per

invention disclosed
5.2 3.5 5.5 0.31 27.6

Full-time TLO

employees
6.8 4.8 5.9 0.5 27.7

TLO age 12 9 13.3 1 71

TechPole 1.7 0.38 3.19 0.001 23.7

Total Startups 2.8 2 3.74 0 31

University Startups 2.5 1 3.47 0 25

Pre-sample patents

stock
169.1 65 326.8 0 2492

Dummy for Private 0.28 0 0.45 0 1

Dummy for Merit Pay 0.41 0 0.49 0 1

Dummy for Bonus Pay 0.17 0 0.38 0 1

Dummy for

LOCDEV=Medium
0.43 0 0.49 0 1

Dummy for

LOCDEV=High
0.34 0 0.48 0 1

NumConst 1.5 1 1.6 0 6

Dummy for MedSchool 0.66 1 0.48 0 1

Table 1

Descriptive statistics for main variables

LOCDEV measures the weight the university attaches to local/regional development objectives in its licensing

activity. NumConst is the number of state government constraints that the university reports as being moderately

or very important (based on six different constraints listed in the survey).

The number of zero (university-year) observations we have are as follows: license income, 16; licenses executed,

18; invention disclosures, 3; total start-ups, 23; and in-state start-ups, 107.

Note: monetary values are in thousands of 1996 US dollars.



Variable
Number of

universities

Dummy for

Private

Full-time TLO

employees
TechPole

Incentives

No incentives 36 0.14 4.70 1.23

Merit pay 35 0.37 6.90 1.14

Bonus pay 15 0.40 9.60 3.53

Local objectives

LOCDEV=Low 20 0.45 5.82 1.62

LOCDEV=Medium 37 0.30 7.19 1.64

LOCDEV=High 29 0.14 6.06 1.52

Gov't constraints

NumConst<3 66 0.36 7.40 1.64

NumConst�3 20 0.00 3.60 1.44

Table 2

Incentives, Local Development Objectives and Government Constraints

LOCDEV measures the weight the university attaches to local/regional development objectives in its

licensing activity. NumConst is the number of state government constraints that the university reports as

being moderately or very important (based on six different constraints listed in the survey).



(1) (2) (3) (4) (5)

Dummy for Private 0.812*** 0.935*** 0.851** 0.641

(0.0331) (0.373) (0.404) (0.437)

Dummy for

LOCDEV=Medium -0.285 -0.360

(0.393) (0.392)

Dummy for

LOCDEV=High 0.148 0.043

(0.399) (0.408)

NumConst -0.141 -0.215**

(0.113) (0.102)

TechPole 0.003 -0.035 -0.022 0.014

(0.055) (0.053) (0.061) (0.065)

Dummy for MedSchool 0.381 0.132 0.077 0.029

(0.371) (0.400) (0.415) (0.412)

Technology area faculty

shares Yes*** Yes** Yes* Yes*

(F=15.78) (F=11.22) (F=10.58) (F=10.06)

Pre-sample patents stock 0.249** 0.254** 0.252**

(0.109) (0.110) (0.108)

Dummy for Canada -0.305 0.005 0.056 -0.027

(0.555) (0.597) (0.564) (0.525)

Pseudo R2
0.055 0.182 0.231 0.253 0.237

LOCDEV measures the weight the university attaches to local/regional development objectives in its

licensing activity. NumConst is the number of state government constraints that the university reports as

being moderately or very important (based on six different constraints listed in the survey).

Table 3

The determinants of adoption of high-powered incentives

Dependent variable: Dummy for Performance-Based Pay, Probit estimation (86 universities)

Standard errors (in brackets) are robust to arbitrary heteroskedacity and serial correlation. *, **, *** denote

statistical significance at the 1, 5 and 10 percent levels, respectively.



License

income

Number of

licenses

Total

startups

Local

startups

Performance-Based Pay Positive Positive Zero Zero

Local Objectives Negative Positive Zero Positive

Constraints Negative Zero Negative Zero

Table 4

Econometric predictions



(1) (2) (3) (4) (5) (6) (7) (8) (9)

log(active licenses) 1.256*** 1.184*** 1.028*** 0.917*** 0.959*** 1.028*** 1.012*** 0.760*** 0.725***

(0.038) (0.042) (0.052) (0.057) (0.058) (0.054) (0.058) (0.064) (0.065)

Dummy for Private 0.315*** 0.161 0.094 0.156 0.077 0.015 0.212 0.117 0.299*

(0.103) (0.108) (0.146) (0.144) (0.142) (0.145) (0.157) (0.142) (0.154)

Dummy for Merit Pay 0.324*** -0.022 -0.111 -0.079 0.069 -0.011 0.037 -0.016

(0.089) (0.109) (0.118) (0.117) (0.109) (0.123) (0.118) (0.166)

Dummy for Bonus Pay 0.778*** 0.401*** 0.304** 0.274** 0.380*** 0.468*** 0.493*** 0.495***

(0.126) (0.128) (0.139) (0.139) (0.132) (0.155) (0.131) (0.161)

Dummy for

LOCDEV=Medium 0.005 -0.004 -0.145 -0.170 0.073

(0.117) (0.122) (0.131) (0.117) (0.137)

Dummy for

LOCDEV=High -0.288** -0.371*** -0.317*** -0.261** 0.015

(0.131) (0.131) (0.133) (0.119) (0.159)

NumConst -0.171*** -0.061 -0.231***

(0.058) (0.051) (0.082)

NumConst x Univ

Intervene 0.279*** 0.195*** 0.317***

(0.046) (0.042) (0.078)

Pre-sample patents stock 0.159*** 0.120*** 0.088** 0.049 -0.034

(0.038) (0.036) (0.038) (0.036) (0.044)

Dummy for MedSchool 0.803*** 0.645*** 0.587*** 0.717*** 0.712*** 0.481*** 0.771***

(0.109) (0.115) (0.112) (0.110) (0.116) (0.105) (0.143)

TechPole 0.049*** 0.037** 0.041*** 0.053*** 0.026 0.033*** 0.044***

(0.019) (0.019) (0.017) (0.017) (0.017) (0.013) (0.017)

Technology area faculty shares Yes*** Yes*** Yes*** Yes*** Yes*** Yes*** Yes***

(F=21.64) (F=19.69) (F=21.79) (F=21.09) (F=23.05) (F=22.71) (F=27.16)

log(inventions disclosed) 0.549***

(0.073)

Pre log(licensing income) 0.352***

(0.067)

Dummy for Canada -0.355 -0.288 -0.609** -0.463 -0.463 -0.561* -0.523* -0.297 0.099

(0.248) (0.256) (0.299) (0.308) (0.317) (0.315) (0.305) (0.291) (0.211)

Number of universities 86 86 86 86 86 86 86 86 66

Number of observations 518 518 518 518 518 518 518 518 422

LOCDEV measures the weight the university attaches to local/regional development objectives in its licensing activity. NumConst is the number of state government

constraints that the university reports as being moderately or very important (based on six different constraints listed in the survey). 'Univ Intervene' is a dummy that

receives the value of 1 if the TLO says that the university 'usually' or 'always' intervenes in the decision-making of the TLO. Pre log(licensing income) is computed over the

period 1991-1995 for 66 universities for which such information exists.

Table 5

The effect of incentives, objectives and constraints on licensing income

Dependent variable: log(licensing income), GLS estimation

Standard errors (in brackets) are robust to arbitrary heteroskedacity and serial correlation (GLS estimation with heteroskedasticity between panels and AR(1) serial

correlation within panels). *, **, *** denote statistical significance at the 1, 5 and 10 percent levels, respectively. All regressions include a complete set of year dummies.



(1) (2) (3) (4) (5) (6) (7) (8)

log(inventions disclosed) 0.855*** 0.849*** 0.838*** 0.754*** 0.744*** 0.800*** 0.756*** 0.583***

(0.026) (0.028) (0.031) (0.039) (0.039) (0.030) (0.039) (0.054)

Dummy for Private 0.089 0.072 -0.039 -0.101 -0.042 0.072 0.017 0.027

(0.059) (0.065) (0.068) (0.069) (0.071) (0.068) (0.075) (0.070)

Dummy for Merit Pay 0.023 0.058 0.039 0.023 0.044 0.055 0.113

(0.069) (0.075) (0.073) (0.073) (0.070) (0.075) (0.080)

Dummy for Bonus Pay 0.136* 0.123 0.069 0.068 0.098 0.113 0.235***

(0.078) (0.079) (0.079) (0.078) (0.075) (0.081) (0.081)

Dummy for

LOCDEV=Medium 0.127* 0.025 0.117* 0.110*

(0.068) (0.065) (0.068) (0.069)

Dummy for

LOCDEV=High 0.288*** 0.195*** 0.282*** 0.233***

(0.074) (0.069) (0.073) (0.078)

NumConst 0.038 -0.018

(0.033) (0.039)

NumConst x Univ

Intervene 0.007 0.059

(0.031) (0.038)

Pre-sample patents stock 0.088*** 0.098*** 0.096*** -0.029

(0.024) (0.024) (0.024) (0.029)

Dummy for MedSchool -0.091 -0.120* -0.129** -0.096 -0.116* -0.071*

(0.067) (0.069) (0.067) (0.065) (0.068) (0.078)

TechPole 0.037*** 0.037*** 0.034*** 0.036*** 0.032*** 0.014***

(0.008) (0.007) (0.007) (0.007) (0.007) (0.007)

Technology area faculty shares Yes*** Yes*** Yes*** Yes*** Yes*** Yes***

(F=41.95) (F=38.56) (F=40.75) (F=50.51) (F=43.53) (F=22.11)

Pre log(licenses executed) 1.039***

(0.146)

Dummy for Canada -0.089 -0.100 -0.443*** -0.239 -0.324* -0.501*** -0.163 0.121

(0.119) (0.118) (0.175) (0.176) (0.180) (0.185) (0.193) (0.146)

Number of universities 86 86 86 86 86 86 86 66

Number of observations 518 518 518 518 518 518 518 422

LOCDEV measures the weight the university attaches to local/regional development objectives in its licensing activity. NumConst is the

number of state government constraints that the university reports as being moderately or very important (based on six different constraints

listed in the survey). 'Univ Intervene' is a dummy that receives the value of 1 if the TLO says that the university 'usually' or 'always' intervenes

in the decision-making of the TLO. Pre log(licenses executed) is computed over the period 1991-1995 for 66 universities for which such

information exists.

Table 6

The effect of incentives, objectives and constraints on number of licenses executed

Dependent variable: log(licenses executed), GLS estimation

Standard errors (in brackets) are robust to arbitrary heteroskedacity and serial correlation (GLS estimation with heteroskedasticity between

panels and AR(1) serial correlation within panels). *, **, *** denote statistical significance at the 1, 5 and 10 percent levels, respectively. All

regressions include a complete set of year dummies.



(1) (2) (3) (4) (5) (6)

log(inventions disclosed) 0.667*** 0.655*** 0.649*** 0.512*** 0.534*** 0.571***

(0.103) (0.102) (0.092) (0.071) (0.074) (0.083)

log(licenses executed) 0.249*** 0.247*** 0.238***

(0.078) (0.079) (0.073)

Total Startups 0.111*** 0.112*** 0.105***

(0.020) (0.021) (0.022)

Dummy for Private -0.105 -0.107 -0.210** -0.326*** -0.322*** -0.378***

(0.120) (0.118) (0.104) (0.081) (0.080) (0.098)

Dummy for Merit Pay -0.034 -0.039 0.068 0.035 0.045 0.043

(0.127) (0.129) (0.119) (0.092) (0.092) (0.096)

Dummy for Bonus Pay -0.186 -0.192 -0.154 0.012 0.024 -0.093

(0.155) (0.159) (0.138) (0.090) (0.091) (0.110)

Dummy for

LOCDEV=Medium -0.150 -0.147 -0.166 0.177 0.176* 0.173*

(0.169) (0.165) (0.125) (0.106) (0.105) (0.104)

Dummy for

LOCDEV=High -0.007 -0.003 -0.096 0.233** 0.232** 0.200**

(0.176) (0.172) (0.126) (0.122) (0.123) (0.110)

NumConst -0.132*** -0.128** -0.149*** -0.044 -0.049 -0.042

(0.054) (0.057) (0.054) (0.049) (0.049) (0.053)

NumConst x Univ

Intervene 0.067 0.065 0.073 0.006 0.009 0.003

(0.052) (0.053) (0.054) (0.047) (0.047) (0.049)

Pre-sample patents stock 0.128 -0.011 -0.023 -0.033

(0.041) (0.036) (0.026) (0.027)

Dummy for MedSchool -0.148 0.033

(0.103) (0.091)

TechPole 0.031*** 0.016

(0.010) (0.010)

Technology area faculty shares Yes* Yes

(F=9.62) (F=5.47)

Number of universities 86 86 86 86 86 86

Number of observations 518 518 518 518 518 518

LOCDEV measures the weight the university attaches to local/regional development objectives in its licensing

activity. NumConst is the number of state government constraints that the university reports as being moderately

or very important (based on six different constraints listed in the survey). 'Univ Intervene' is a dummy that

receives the value of 1 if the TLO says that the university 'usually' or 'always' intervenes in the decision-making

of the TLO.

Table 7

The effect of incentives, objectives and constraints on number of licenses executed

Dependent variable: Total Startups and Local Startups, Negative Binomial estimation

Standard errors (in brackets) are robust to arbitrary heteroskedacity and serial correlation (GLS estimation with

heteroskedasticity between panels and AR(1) serial correlation within panels). *, **, *** denote statistical

significance at the 1, 5 and 10.

Total Startups Local Startups


