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OUTLINE

• A research project: Spatial layout, social networks and the process of 

discovery

• Social networks and successful teams (Pentland, Building Great Teams)

• Idea sharing and communities of knowledge (Peponis, ‘Thoughform’)

• An applied research example: UCSF School of Medicine

• Conclusions: Space, Information and Ideas



BACKGROUND RESEARCH: ACCESS TO 
INFORMATION AND IDEAS

In over 10 years of research of R&D teams, Allen (1977) suggests the most 

productive ideas germinate from informal interactions a member of a group has 

with others outside the group.

Unplanned interactions often occur as a by-product of copresence, co-

awareness, circulation, encounter, and communication (Hillier, 1996; Penn et 

al.,1999).



SPATIAL LAYOUT, SOCIAL 
NETWORKS AND THE PROCESS 
OF DISCOVERY
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OBSTFELD (2005)

Obstfeld (2005) suggests that while much of the social network literature 

focuses on strategic network positions that allow an individual to prospect for 

new ideas (sparse networks and structural holes), these network locations are 

less supportive of activities such as the mobilization of resources that are 

necessary to bring an idea to fruition. 

Obstfeld’s research indicates that enhancing connections between individuals 

(higher density networks) enables the assembly of resources associated with 

mobilization.



FOR THIS PROJECT

The research emphasizes two key points in the discovery process: 

• the ability to access new ideas via conscious search or serendipity, 

prospecting; 

• the ability to enroll colleagues’ support and attention in order to validate 

those ideas and move them forward, or mobilizing. 



RESEARCH DESIGN

Three partner organizations:

• An International Automobile Manufacturer (AM)

• A Non-Profit Translational Life Science Institute (LS)

• An International Software Company (SC)

Data:

• Social Network surveys (web-based)

• Floor Plan analysis (spatial analysis)

• Location tracking sensors

• Measures of Innovation (Outcome Measure)



SPATIAL NETWORK VARIABLES 

• mean distance. Mean of walking distance in feet between an individual’s 

workstation and all other employees’ workstations

• metric choice. Normalized number of occurrences that an individual’s 

workstation is on or adjacent to spaces that appear on the shortest paths 

between all employees’ workstations.



SOCIAL NETWORK VARIABLES

• degree. Normalized number of a person’s communication links in the 

organization’s contact network

• betweenness. Normalized number of shortest paths from all people to all 

others that pass through that person in work-related contact network
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SPATIAL AND SOCIAL VARIABLES ACROSS BUILDINGS
+P<0.1; *P<.05; **P<0.01; ***P<0.001 

AM AM LS SC

D.V. Innovation Involvement Innovation Involvement Publication Publication

Regression Model
Logit Logit Negative Binomial Negative Binomial

Observations 23 23 45 36

Data Collection
Location Tracking Sociometric Survey Sociometric Survey Sociometric Survey

Independent Var. B  (p-value) B  (p-value) Beta (p-value) Beta (p-value)

MetChoice 8.192 (0.018)* 2.944 (0.194) 0.204 (0.012)* -0.045 (0.017)*

MeanDist 10.721 (0.019)* 5.205 (0.083)+ 0.168 (0.010)* -0.033 (0.072)+

Deg -2.716 (0.065)+ 1.322 (0.153) 0.411 (0.001)** 0.042 (0.001)***

Bet 5.540 (0.075)+ 0.962 (0.661) -0.502 (0.001)** 0.007 (0.642)

Controls
CafeDist

-5.634 (0.038)*

CafeDist

-3.620 (0.057)+

PrevPub

0.349 (0.000)***

PrevPub

0.090 (0.000)***



RESULTS: SPACE MATTERS TO INNOVATION

Metric choice (# of direct paths between all employees’ workstations) is a significant 

predictor for all three of our partner organizations - a positive influence on innovation 

for two organizations (AM + LS), and a significant negative influence for one 

organization (SC). 

Mean distance (walking) was also found to be a significant across the three 

organizations. For two of these organizations (AM + LS) greater distance to others (low 

access) supported innovation; while for one site (SC) shorter distances or higher access 

contributed to innovation. 



AUTOMOBILE MANUFACTURING

• AM is an organization that depends of the innovation of project groups. These 

groups are more successful if individuals are spatially situated to maximize 

opportunities to prospect for new ideas (high metric choice). Professionals benefit 

from locations that are more separated from others (high mean distance). 

• Similar to high metric choice, professionals benefit from being on the shortest contact 

paths of more people (high betweenness). But are less dependent on social support 

for promotion of innovative ideas as demonstrated in the measure of social 

connection (low degree).

• Prospect spatially and socially.



LIFE SCIENCE

• For LS, in comparison to SC, patents are more valued than publications, and 

publications tend to have larger author groups. 

• Results show benefits of locations near movement corridors and social spaces (high 

metric choice). Similar to AM, professionals appear to benefit from locations that are 

more separated from others (high mean distance). 

• Social network measures confirm the positive influence of greater numbers of social 

links (high degree) yet less need to be on the shortest contact paths of many people 

(low betweenness). 

• Prospect spatially; mobilize socially.



SOFTWARE COMPANY

• For SC where publications reflect smaller author pools, professionals who are located 

away from movement corridors or social spaces (low metric choice) have higher levels 

of publication. However, lower mean distances to all others (low mean distance) favor 

higher rates of publication. 

• For these publications, nurturing collaborations among a smaller group of 

professionals may be more effective through easily accessible (low mean distance) 

individual contacts and higher social prominence (high degree) than through 

serendipitous encounters in shared corridors or across social boundaries.

• Mobilize physically and socially.



DESIGN-RELEVANT SOLUTIONS

AM and LS: Groups are more successful if 

individuals are spatially situated to maximize 

opportunities to prospect for new ideas: 

workspaces designed such that circulation and 

social spaces concentrate activity and enhance 

encounter across the organization. 

SC: Innovation depends on nurturing 

collaborations among a smaller group. Spatially 

the most productive location would be in the ‘back 

alley behind main street’, where someone is 

protected from interruptions, but can easily access 

others when they are needed. 



IMPORTANCE OF ORGANIZATIONAL CONTEXT

Our findings indicate that salutary network positions and beneficial locales 

derive from institutional contexts that shape the priorities, opportunities, goals 

and practices of discovery. 



PENTLAND: 
THE NEW SCIENCE OF BUILDING GREAT TEAMS

• In his extensive study of team behavior, Pentland observes that ideas emerge 

from both communication within a group, and exploration outside the group. 

• The most productive and creative ideas derive from team members with the 

most diverse social networks.

• There is a ‘sweet spot’ for ideas that balance personal ideas and social ideas.

Pentland, A. (2012) “Building great teams: The chemistry of high-performing groups is no longer a 

mystery” Harvard Business Review, April, 61-70.



PENTLAND: CREATIVE TEAMS

• “Successful teams, especially successful creative teams, oscillate between 

exploration for discovery and engagement for integration of the ideas 

gathered from outside sources.” [Similar to prospecting + mobilization.]

• “At the MIT Media Lab, this pattern accounted for almost half of the 

differences in creative output of research groups. And in one industrial 

research lab we studied, it distinguished teams with high creativity from those 

with low creativity with almost 90% accuracy.”



‘THOUGHTFORM’: IDEA SHARING AND 
COMMUNITY OF KNOWLEDGE

Peponis et al. (2007) compared work outcomes in an organization moving from 

an existing building to a new workplace.

The new workspace was more connected, with higher overall integration, and 

had a greater percentage of spaces devoted to shared group work. 



The new layout was 

characterized by major 

routes passing through 

a central ‘square’ of 

social spaces and 

shared workspaces. 



‘THOUGHTFORM’ RESULTS

• Employees in the new premises communicated more frequently (daily 

interactions), with nearby neighbors as well as others from across the 

organization.

• “The new plan is associated with an intensification of work-related interaction 

and, more importantly, a positive change in productivity.”

• “Many interactions… imply paths that must cross the central hub of shared 

spaces. Therefore, awareness … is intensified by virtue of the potential 

exposure to activities in the central hub.” [Community of knowledge.]
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WORKPLACE RESEARCH STUDY

Our team conducted the Workplace Research Study for the UCSF School of 

Medicine (2014-2016). 

Mission Hall: an office building for research and medical faculty and staff 

(adjacent to new teaching hospital at Mission Bay).

First publication: Barnes et al. “Open Office Space” the Wave of the Future for Academic Health 

Centers? Academic Medicine, in press.



MISSION HALL

• Unanticipated 25% increase in building occupants (1200 to 1500).

• Dilemma: how to accommodate the increase in headcount while maintaining 

budget and building area as previously established. 

• An Activity-Based Workplace (ABW) model was selected as the best solution.



ACTIVITY-BASED WORKPLACE

The premise of the ABW approach is that occupants may choose to work in 

multiple types of spaces across the course of a work day. 

ABW is a conceptual approach but not a clearly specified spatial solution. At 

Mission Hall, for example, no individually assigned enclosed offices were 

provided. 



MISSION HALL

ABW to increase 

opportunities for 

communication and 

collaboration, activities 

critical to innovation. 



The purpose of this study was to understand how the 

ABW design strategy impacts:

• Satisfaction - participants degree of personal satisfaction 

and includes issues reflecting their morale.

• Well-being - participants comfort between themselves and 

their physical and organizational environment.

• Work Effectiveness - the ability of participants to do their 

work within the work environment.

• Engagement - the level of enthusiasm/emotional 

commitment that participants have to UCSF and its 

values/goals.

MISSION HALL WORKPLACE STUDY
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UCSF MISSION HALL FLOOR 4 (EXAMPLE)



STUDY TACTICS

The study included multiple tactics designed to capture pre-occupancy 

and post-occupancy feedback from occupants in Mission Hall. 

• Interviews with Departmental Chairs

• Focus Groups with Faculty and Staff

• Site Observation 

• Online Survey (6 months after occupancy)

• Benchmarking

• Spatial Analysis

• Time Utilization Study



OCCUPANT SURVEY RESULTS
625 RESPONDENTS OUT OF 1213 ASSIGNED WORKSPACES (52% RESPONSE RATE).



WORK EFFECTIVENESS INDIVIDUAL



SATISFACTION WITH INDIVIDUAL WORKSPACE



ENGAGEMENT
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HIERARCHICAL MULTIPLE REGRESSION
(OVERALL SATISFACTION AS THE DV) 

• Visual and acoustic privacy contributed significantly to the regression model, 

and accounted for 55% of the variation in overall satisfaction. 

• Introducing functionality of the individual workspace explained an 

additional 12% of variation in DV.

• When ‘feelings towards UCSF’ was added as the final predictor to the 

model, it uniquely explained 5% of the variation. 



REVISIT THE 
PREMISE

ABW to increase 

opportunities for 

communication and 

collaboration, activities 

critical to innovation. 



A ‘PERFECT STORM’ OF EVENTS

Mission Hall faculty engage in heads-down work that requires visual and 

acoustic privacy; medical faculty sometime need to decompress in private 

space.

• Increased population meant higher density;

• Focus rooms and huddle rooms lacked adequate sound-proofing;

• Constant migration to ‘quiet space’ required supportive technology;

• Individual workspaces were often located adjacent to public spaces.



RESULT

• Talking of any type was 

discouraged.

• ‘Library behavior’ prevailed.

• Decrease in opportunities for 

communication and collaboration. 

Other recent studies confirm these results (Steen, 

2009; Sailer et al., 2010). 



EXAMPLE HEAT MAP SHOWING OCCUPANCY



EFFECT OF CORRIDOR DEPTH ON OCCUPANCY

The variable 

cor_depth

describes the 

depth (# of desks) 

from  primary 

corridors.

Cor_depth = 5 

has higher 

occupancy than 

others.



RESULTS – POISSON REGRESSION ANALYSES

Buffer from corridor is significant (p<0.001).

Sitting deeper (number of workstaions) from primary corridor is associated with greater 

occupancy.

Overall visibility (vconn) is significant (p=0.007). 

More exposure to others is associated with greater occupancy.

Visibility outside of the department (intra_vconn) is significant (p=0.012).

Exposure to greater numbers of non-department member locations is associated with greater 

occupancy. 



SUCCESSFUL ABW

For Mission Hall, there is a need to balance interaction space and 

private heads-down workspace.

The next solution to the design of the work environment for this 

academic and medical faculty: 

• a modified ABW plan that promotes opportunities for interaction 

and collaboration, 

• yet also provides individual workspace with careful control of 

auditory and visual separation.



OVERALL CONCLUSIONS: IMPORTANCE OF 
PROSPECTING AND MOBILIZATION

We know that interaction (prospecting), especially across teams, is fundamental to the 

exchange of information and the development of new ideas.

Research also identifies the need for strong connections to a network of others to move 

an idea forward (mobilization).

Spaces to promote chance encounters would be highly integrated, and well-connected 

to promote mobilization; yet there is also a need for spaces devoted to private/shared 

group work that may be more or less protected (depending on the organization). 



OVERALL CONCLUSIONS: IMPORTANCE OF THE 
ORGANIZATION

Recent research identifies the critical importance of tailoring workplace design to the 

organization and the specific kinds of work tasks that are engaged in by different 

occupant groups. 

Spatial integration can enhance interaction and information exchange, and as recent 

research has shown, performance and innovation. However, the organizational context 

and culture may influence these outcomes (Penn et al., 2004; Peponis et al., 2007; 

Sailer + Penn, 2007; Sailer + Penn 2009; Wineman et al., 2009; Sailer, 2011). 



CONCLUSIONS: BALANCE TEAMWORK AND 
HEADS-DOWN WORK

Depending on the organization, design opportunities require a balance of 

private space (for extended focused heads-down work) and shared 

collaborative space (for the easy exchange of information).

As Peponis et al. (2007) comment about the new design for Thoughtform “the 

simultaneous satisfaction of the need for teamwork and the need for quiet 

areas is particularly noteworthy.” 



CONCLUSIONS: PROMOTING IDEA SHARING AND 
COMMUNITY OF KNOWLEDGE 

Within this balanced spatial design, exposure to others and their activities 

generate awareness and a shared community of knowledge.

Major routes should be populated with social spaces and shared workspaces, 

where work activity and work processes are visible. 

Opportunities to exchange ideas and build a community of knowledge have 

implications for work effectiveness, cultivating innovative ideas, promoting 

shared office culture, and supporting health and well-being. 




