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Regional Innovation Systems (RIS)
— through the lens of Research University ecosystems —

Research Question: e What is structure of institutional research co-production?
e How does a particular research university ecosystem configuration promote

particular outcomes (Structure — Function relationship)

Method: Model the pairwise intensity of institutional research co-production
(denoted by J.: ) between all pair of research universities that define a given RIS

l,

National Innovation System (NIS)

— A case study of CA & TX —
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"The whole is greater than the sum of its parts” — widely attributed to Aristotle (384-322 B.C.E.)



— Dependent variable —

Institutional research co-production Jjj — a measure of pairwise integration.
If N;, is the nominal count of research articles produced by institution 7 in year t,

then J;; , is the fraction of total research featuring both institutions i and j

N.. N;
e !
Jaccard similarity index = J;; ; = e [0,1]
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(intersection over union) ’ J> J>
Descriptive Statistics
Variable Average Standard Deviation Minimum Median Maximum
Research co-production, J;; 0.0051 0.0072 0.0001 0.0023 0.0955
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What is the structure of institutional research co-production?
— and role of boundaries (Institutional, Uni. System & State borders)? —

210.052
Research co-production matrix J;;
9
10,04 ] Minimum Spanning Tree
— o — } Top 10 links / MST
UC Los Angeles . :
UC San Diego loos (97.5 percentile) e
UC Davis 4UCD
University Southern California Jusc
UC Irvine . 0.02
California Institute Technology Caltech '
— - Stanford
{UCB
0.01 UTAu
luesc ucD
UCM
UC San Francisco UCSF Stanford UCB
UT Southwestern Medical Center Dallas - {UTSW F g
UT Medical Branch Galveston - J{UTMBG SMU UTA ucs Calteoir~
UT Austin UTAuU
UT Dallas |- “~UTD
UT Arlington |- “UTA
Southern Methodist University |- 1SMU UTD U SH" ACC
UT MD Anderson Cancer Center |- I~ |[HUTMDACC U SC
UT Health Science Center Houston - | |{UTHealth UTT
Rice University |- |- Rice
UT Health San Antonio |- 4UTHSA -
Baylor University - - Baylor Baylor Rice
UT San Antonio - —]{uTSA UTHealth UCM
UT El Paso - —1JUTEP
UT Rio Grande Valley UTRGV
UT Tyler L [ 1] HUTT U
D05 £TMm OsSL=0p3AagC20S8<s5<a > %
885858758887 28E5305828pRgE UTEP  UTNBG RGV
2016-2020 85C0°858EEE55a  tepEEE
(72} 5 o |

UTSA
e Community structure: within-region co-production

e counterexamples (eg UT Austin & UCSF; UT Austin & Caltech) indicate sorting
by research area specialization & prestige

e MST shows backbone structure: highlights health science centers & RU with prominent
medical schools as central hubs that mediate both within/across-RIS co-production via
specialization-oriented alignment



Factors promoting institutional co-production:
Multi-campus University Systems (MUS) — Institutional Homophily

1 — if institutions 7 and j belong to same
MU S L= { multi-campus university system (MUS)
Y 0 — otherwise
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Modeling the Structure — Function relationship: How does a particular
regional innovation system configuration promote particular outcomes
(structure, resilience, innovation capacity, competitiveness, etc.)

Regression model for the pairwise strength of institutional research co-production, J ii
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Excess research co-production ( J;; ) attributable to
the UC & UT multi-campus university systems (MUS)
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— MUS represent the RIS backbone,
source of resiliency to periodic socio-economic shocks

Re-consolidation of MUS backbone
(*prioritizing prestige hierarchies)



Summary/Outlook a e New York Times
What? Constructed a framework for understanding the A Magnet for Latino College

institutional factors that promote institutional integration Students UCM entity match

and synergy at the regional scale Calfornia, Mereedcamps, nd a it o Crarkteville et a
year after the white nationalist rally.

Why? Developed insight for managing the redundancy/ === @&

specialization tradeoffs in multi-campus university

Sign up for California Today The news and stories that matter to
Californians (and anyone else interested in the state), delivered weekday
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« System/campus brand management: University digital media co-occurrence networks

. . . PP reveal structure and dynamics of brand visibility
consolidation versus differentiation @ in the attention economy (HSS Comms. 2025)




