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This is a piece in my dissertation which examined how organizations can be designed to learn better. By learning, I mean the creation, acquisition, and transfer of knowledge. In particular this paper examines how the physical design of organizations could influence the search for and creation of new knowledge. 



Innovative companies are experimenting with office spaces… why?

Mark Zuckerberg (CEO, Facebook): 

“By having an open floor plan where 

people work close to each other, it 

facilitates people sharing and 

communicating about what they are doing, 

which enables better collaboration, which 

we think is key to building the best 

services for our community.”

Samsung press release:

“The new US headquarters’ design is 

intended to foster collaboration

between employees, enabling those 

impromptu, spur-of-the-moment 

interactions that are the genesis of 

many great ideas."

Steve Jobs (Former CEO, Pixar):

“If a building doesn’t encourage 

collaboration, you’ll lose a lot of 

innovation and the magic that’s 

sparked by serendipity. So we 

designed the building to make people 

get out of their offices and mingle in 

the central atrium with people they 

might not otherwise see.”

Increasing spatial proximity 
between (heterogeneous) 
organizational members

Increased interactions

Individual-level Exploration / 
New Knowledge Creation
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Innovative companies. Market cap x% of gdp. Tech companies alone account for 10% of the US GDP. Samsung’s market cap is 20% in the korean marketMy research started from a phenomenon which I thought was quite interesting. When we look around today, we can see many companies competing based on creativity or innovations redesigning their office spaces. Just a few iconic examples are pixar, facebook, and samsung. In particular, it seems that companies are experimenting with office designs that encourage people to interact with each other more. Now, why are companies doing this? For example, Steve Jobs, the former CEO of Pixar mentions: . Similarly, Mark Zuckerberg, the CEO of Facebook said XXX when the company moved to a new HQ where 2800 engineers could be seated in a single open space area. Finally, as Samsung built a new HQ in Silicon valley, it said in it’s press release that: . I’m not sure if samsung is a good example as they have gone far enough to come up with the radical idea of making exploding smartphones, but in general, these companies seem to have the following model in their minds: that increasing spatial proximity between heterogeneous organizational members, whether it be by creating an atrium, or by going to an open floor plan, or to get people together to play games, will lead to increased interactions, from which individuals will be able to come up with novel ideas. Now this model they seem to have minds may seem quite straightforward but let me try to dig a bit deeper into this.



Has it been actually shown by research that spatial proximity leads to more 
individual-level exploration? Is the relationship obvious?

What do we know?
• Spatial proximity → Communication frequency (Allen & Fusfeld, 1975)

Formation of collaborations (Kabo et al.,, 2014)
Collaboration success (Catalini, 2017)
Mutual support (Chown & Liu, 2015)

Do we have existing direct evidence of “Spatial proximity → Exploration”?

• In fact, not yet (Catalini (2017) gets closest but does not actually test the relationship)

Why might the relationship not hold, both theoretically and practically?

• (Assuming increased interactions) Information exchanged could be unrelated to tasks 
(e.g., casual conversations, gossip, etc.) or be common information

• All collaborations are not meant to produce exploratory outcomes; even if they were, 
exploration endeavors are often unsuccessful 

• Not all individuals may be able to take advantage of even the meaningful interactions 
to explore (e.g., lack of skills or experience)

• Spatial proximity could increase stress, distraction, and lower job satisfaction and 
productivity (Becker et al., 1983; Coradi et al, 2015, Oldham & Brass, 1979)
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Given the development of electronic tools which make working at spatial distances possible, is this important? Also the negative aspects of spatial proximity.So the main research question of this paper is whether there is a treatment effect of spatial proximity on the pursuit of novel ideas which remains a valid question because not only has it been not answered but it seems to be important for innovative firms, but I also look into moderators that may strengthen or weaken the treatment effect if it exists to better understand the treatment effect. Finally as strategy scholars, what can we say about the performance implications? These are the questions I examine in this paper.Now do I have the right research design to do this? I think so. The research design to test this properly would be one that has random assignment of individuals into different levels of spatial proximity and test whether the levels of knowledge creation differs. Fortunately I have a research design which is close to a lab experiment and one that also can examine moderation effects which is a natural experiment that occurred in real organization setting where individuals’ proximity to each other was changed in a random manner. In this setting, I compare the degree of novel idea pursuits between a treatment and control group using a difference-in-difference approach. 



Why is it important to study whether there is a “treatment” effect of increased
spatial proximity on individual-level exploration?

• Many organizations are interested in and experimenting with space to facilitate 
exploration and innovation, but the effects are unclear

• There is little understanding on when and how spatial reconfiguration should be 
implemented 

• The strategic implications are different depending on whether there is treatment vs 
selection effect of spatial proximity 

Main Research Question:

• Is there a treatment effect of spatial proximity on individual-level exploration/ 
knowledge creation?

• What is the boundary condition and what are moderators?
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Given the development of electronic tools which make working at spatial distances possible, is this important? Also the negative aspects of spatial proximity.So the main research question of this paper is whether there is a treatment effect of spatial proximity on the pursuit of novel ideas which remains a valid question because not only has it been not answered but it seems to be important for innovative firms, but I also look into moderators that may strengthen or weaken the treatment effect if it exists to better understand the treatment effect. Finally as strategy scholars, what can we say about the performance implications? These are the questions I examine in this paper.Now do I have the right research design to do this? I think so. The research design to test this properly would be one that has random assignment of individuals into different levels of spatial proximity and test whether the levels of knowledge creation differs. Fortunately I have a research design which is close to a lab experiment and one that also can examine moderation effects which is a natural experiment that occurred in real organization setting where individuals’ proximity to each other was changed in a random manner. In this setting, I compare the degree of novel idea pursuits between a treatment and control group using a difference-in-difference approach. 



How could my research question be answered effectively?

Do I have the right research design?

• Outcome related to individual-level exploration / new knowledge creation

• Random assignment of individuals into different degrees of spatial proximity

• Manipulable moderators

I have:

• Natural experiment 

• Organizational setting where individuals make exploitation/exploitation decisions 

• Spatial proximity between individuals are reconfigured differently for different 
individuals (for no reason other than space constraints) due to a HQ relocation event

• Archival data on moderators
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Given the development of electronic tools which make working at spatial distances possible, is this important? Also the negative aspects of spatial proximity.So the main research question of this paper is whether there is a treatment effect of spatial proximity on the pursuit of novel ideas which remains a valid question because not only has it been not answered but it seems to be important for innovative firms, but I also look into moderators that may strengthen or weaken the treatment effect if it exists to better understand the treatment effect. Finally as strategy scholars, what can we say about the performance implications? These are the questions I examine in this paper.Now do I have the right research design to do this? I think so. The research design to test this properly would be one that has random assignment of individuals into different levels of spatial proximity and test whether the levels of knowledge creation differs. Fortunately I have a research design which is close to a lab experiment and one that also can examine moderation effects which is a natural experiment that occurred in real organization setting where individuals’ proximity to each other was changed in a random manner. In this setting, I compare the degree of novel idea pursuits between a treatment and control group using a difference-in-difference approach. 



Hypotheses



Hypothesis 1

• Exploration is a learning activity involving the development of new 
knowledge (March, 1991)

• New knowledge development is facilitated through novel social 
interactions (Uzzi & Spiro, 2005)

• Spatial proximity increases interaction frequency between individuals 
(Allen & Fusfeld, 1975)

• Spatial proximity to previously separated peers (sources of new 
knowledge) increases chances of acquiring novel information useful for 
exploration

H1: Increasing the spatial proximity between previously separated individuals 
will increase the exploration levels of such individuals.
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Now backing up a little bit, how does the design of physical space within an organization fit into the broader organization design literature?So, what do we already know? So the literature says that spatial proximity influences x, x, x, x, x. The literature ALSO says that interaction between diverse individuals would lead to search and implementation of novel solutions and recombination of ideas to produce innovative outcomes. So then, does spatial proximity actually lead to more exploration?



Hypotheses 2 and 3

• Not all individuals benefit from increased spatial proximity to previously 
separated peers

• One must have the capability to recognize and utilize the new information 
being acquired (i.e., absorptive capacity) (Cohen & Levinthal, 1991; 
Obstfeld, 2005)

• The information being acquired due to increased spatial proximity should 
not have been already acquired through alternative channels (e.g., social 
ties) (McEvily, Soda, & Tortoriello, 2014)

H2: The relationship hypothesized in H1 will be strengthened for individuals 
with more prior organizational experience. 

H3: The relationship hypothesized in H1 will be weakened for individuals who 
had pre-existing social ties to their previously separated peers. 
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Now backing up a little bit, how does the design of physical space within an organization fit into the broader organization design literature?So, what do we already know? So the literature says that spatial proximity influences x, x, x, x, x. The literature ALSO says that interaction between diverse individuals would lead to search and implementation of novel solutions and recombination of ideas to produce innovative outcomes. So then, does spatial proximity actually lead to more exploration?



Summary of Model

Spatial Proximity 
(between previously 

separated individuals)

Exploration / New 
Knowledge Creation

Prior Org. Experience

H1(+)

H2(+)

H3(-)

Pre-existing Social Ties
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Interactions as a source of novel ideas:Individuals learn vicariously from others (Argote, 2013) Exposure to ideas of others facilitates knowledge recombination (Fang et al., 2010; Schilling & Phelps, 2007; Singh & Fleming, 2010; Uzzi & Spiro, 2005)Recombination of diverse ideas creates new knowledge which can be used for exploratory search (Perretti & Negro, 2007; Uzzi & Spiro, 2005)Moderating effect of agent’s capability (prior org. experience) (+):Prior experience helps to recognize the value of new, external information, assimilate it, and apply it to commercial ends (i.e., absorptive capacity) (Cohen & Levinthal, 1990; Lane, Koka, & Pathak, 2006; Matusik & Heeley, 2005)Prior success and failure experiences increase learning and improve the understanding of which ideas to adopt (Kim, Kim, & Miner, 2009; Madsen & Desai, 2010)More prior experience in exploration helps individuals become more efficient and effective in such activity (Lee & Meyer-Doyle, 2017; Levinthal & March, 1981; Rhee & Kim, 2014)Moderating effect of lack of opportunities (pre-existing social ties) (-):Useful information flow between individuals who have social ties between them (Burt, 1992; Hansen, 1999; McEvily, Soda, & Tortoriello, 2014; Uzzi & Spiro, 2005 )Social ties transcend spatial proximity (Corredoira & Rosenkopf, 2010; Godart, Shipilov, & Claes, 2013; Hinds & Cramton, 2013)Existing social ties will decrease new knowledge inflows needed for exploration (Granovetter, 1973; Fang et al, 2010; Uzzi & Spiro, 2005)



Empirical Setting, Research Design, 
and Results



Empirical Setting

- Flash deal e-commerce company (e.g., Groupon)

- 60 sales employees (“MDs”) in 12 teams making daily deal sourcing decisions

New Supplier?

No Yes

New 
Product?

No Re-use of existing knowledge Refinement of existing knowledge

Yes Aided exploration of new knowledge Exploration of new knowledge
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If suppliers are not rivalrous, why should we see this as helping?



Natural Experiment: Relocation of headquarters

BEFORE

Teams A

Teams B

Entrance

Teams A

Teams B

Entrance

AFTER

Treatment Group

Control Group
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So then what was the natural experiment? It was the relocation of headquarter that the company went through. So you can see that before the move, this red group of teams and blue group of teams were physically isolated from each other. And when they moved, the red group moved to here, whereas the blue group was split into two and put into these spaces respectively. Whoever got into here vs here was simply due to space constraints and teams were not able to decide where they would sit. So I use this group as a control group which did not gain any new peers from this change, whereas I define these groups here as the treatment group because they both got closer to new peers that were previously physically distant.



Empirical Design: Difference-in-Difference (DID) approach

Difference-in-Difference (DID) Approach

DV:
Exploratory Search

Post HQ Move

No Yes

Treatment

No Control Control′

Yes Treatment Treatment′

𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬 𝑺𝑺𝑺𝑺𝑬𝑬𝑬𝑬𝑺𝑺𝑺𝑺𝑬𝑬𝒕𝒕 = 𝛽𝛽0 + 𝛽𝛽1𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝑃𝑃𝐻𝐻𝐻𝐻𝑃𝑃 𝐶𝐶𝐶𝐻𝐻𝐶𝐶𝐶𝐶𝐻𝐻𝑡𝑡

+ 𝛽𝛽2𝑇𝑇𝐻𝐻𝐻𝐻𝐻𝐻𝑃𝑃𝑇𝑇𝐻𝐻𝐶𝐶𝑃𝑃𝑗𝑗 + 𝜷𝜷𝟑𝟑𝑷𝑷𝑬𝑬𝑷𝑷𝑬𝑬 𝑯𝑯𝑺𝑺𝑬𝑬𝑯𝑯𝑯𝑯𝑯𝑯𝑬𝑬𝑬𝑬𝑬𝑬𝑺𝑺𝑬𝑬𝑷𝑷 𝑪𝑪𝑺𝑺𝑬𝑬𝑪𝑪𝑪𝑪𝑺𝑺𝑬𝑬 ∗ 𝑻𝑻𝑬𝑬𝑺𝑺𝑬𝑬𝑬𝑬𝑻𝑻𝑺𝑺𝑪𝑪𝑬𝑬𝒕𝒕

+ 𝛾𝛾𝐶𝐶𝑃𝑃𝐶𝐶𝑃𝑃𝐻𝐻𝑃𝑃𝐶𝐶𝑃𝑃𝑡𝑡𝑗𝑗 + 𝜀𝜀𝑡𝑡𝑗𝑗
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Talk about how there is a parallel trend and that observables of the groups are not statistically different. Gender, education, age, etc.



► “Parallel trend assumption” holds

Empirical Design: Difference-in-Difference (DID) approach

Parallel trend assumption
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As a final sanity check, I run a t-test between the observables of the control and treatment group before I run my analyses. As you can see, as far as we are concerned, it doesn’t seem that the characteristics of individuals in the control vs treatment group differs.



Sample, Key Variables, Measures, & Econometric Models

Variable Measure

DV Exploratory Search
Number of completely new products supplied by new suppliers 
introduced on focal day 

IVs

Post x Treatment  (“Main IV”) (H1) =1 if post change and MD is treated 

Prior Organizational Experience (H2) MD’s accumulated deal experience [Above/Below Median Split Sample]

Pre-existing Social Ties (H3)
=1 if MD had a peer in the same cohort on the opposite side of office 
before the HQ move [=1/=0 Split Sample]

CVs

Individual-level

Post-move dummy; MD’s prior organizational experience 
(accumulated deal experience); MD’s total deals posted on focal day;
Number of MD’s existing product categories; Number of peers’ 
existing product categories; MD’s relative performance to peers

Team-level
Team size; Team gender diversity; Team education diversity; Team 
accumulated experience diversity

FEs Individual & Time Fixed Effects
MD dummy; Day-of-week dummy; Month-of-new-season-start-month 
(March, June, September, December) dummy

Econometrics Model: DID; Fixed effects Poisson model; Robust standard errors clustered by individual

Final sample: Daily panel dataset with 7,195 observations covering 38,435 deals sold by 60 MDs in 
12 product teams over 204 days (4 months before/3 months after the HQ change)
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Ok now the variables: As I mentioned, Exploration is measured as the number of new suppliers acquired per day for the introduction of new products. The Main IV is post x treatment which is coded as 1 if it is after the HQ move and the MD was treated. 



Results (H1-H3; Fixed-effect Poisson model)

DV: Exploratory Search Model 1 Model 2 Model 3 Model 4 Model 5

Post x Treatment  (“Main IV”) H1 0.342*

Main IV (Above Median Prior Org. Experience Sample)
H2

0.571**

Main IV (Below Median Prior Org. Experience Sample) 0.145

Main IV (Pre-existing Social Tie Existing Sample)
H3

-0.017

Main IV (No Pre-existing Social Tie Sample) 0.737**

Post Dummy -0.162 -0.256+ -0.015 -0.061 -0.218*

Prior Organizational Experience (deal experience) -0.001** -0.000+ -0.001** -0.000 -0.001**

Total Deals per Day 0.119** 0.105** 0.128** 0.106** 0.127**

MD’s Relative Performance to Peers -0.021** -0.018** -0.212* -0.142+ -0.025**

Education Diversity -1.260** -0.613* -2.239** -0.968+ -1.798**

Individual and Time Fixed Effects Included Included Included Included Included

Number of Individuals 60 30 30 25 35

Observations 7,195 3,941 3,254 3,001 4,194

Robust standard errors clustered by MD are in parentheses. ** p<0.01, * p<0.05, + p<0.1
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25% increase in exploration for treatment group compared to average level of all individuals’ exploration before hq move.Explain why I use split sample: Difficult to interpret 3-way interactions; moderation approach imposes the assumption that the coefficients for all other variables are same in both-samples. After doing split sample, I confirm that the two coefficients are actually statistically different by running a Wald test.H2: z=1.83 ; H3: z=-2.09 The effect size is a close to 20% increase in exploration after the change, which is an economically significant change.Education diversity.



Additional Analysis
- Does performance increase after the change?

Robust standard errors clustered by MD are in parentheses. ** p<0.01, * p<0.05, + p<0.1

DV: Performance (Deal Sales Revenue in USD)
Explorative 

Deals
All

Deals

Post x Treatment  (“Main IV”) 1085.75* 16,510.06**

Post Dummy -779.10* -9,710.56**

Average Duration of Deals 39.49** 563.58**

Prior Organizational Experience (deal experience) -2.19+ -13.05+

Total Deals per Day 245.23** 7,218.85**

MD’s Relative Performance to Peers -32.89* -447.67**

Education Diversity -166.06 22,584.56**

Individual and Time Fixed Effects Included Included

Number of Individuals 60 60

Observations 7,195 7,195
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40% sales increase for treatment group



Summary of Results

Spatial Proximity 
(between previously 

separated individuals)

Exploratory Search / 
New Knowledge 

Creation

Prior Org. Experience

H1(+)

H2(+)

H3(-)

Pre-existing Social Ties

• Spatial proximity (physical organization design) does seem to have a
treatment effect on individual-level exploration

• However, beware of the boundary condition and moderators!



Contributions

• Individual-level exploration/exploitation literature (e.g., Gibson and 
Birkinshaw 2004, Lee and Meyer-Doyle 2017, Mom et al. 2007, 2009, Rogan 
and Mors 2014)

- Addition of important evidence that individuals can indeed switch between 
exploration/exploitation given the right context 

- Sheds light on an organizational context that enables more individual-level exploration

• Organization design literature (e.g., Chown and Liu 2015, Dunbar and 
Starbuck 2006, Pfeffer 1982, Puranam et al. 2014, Van de Ven et al. 2013) 

- Examines understudied organization design variable, i.e., spatial design, which has 
important organizational behavioral and performance outcomes

- Provides evidence for a treatment effect of spatial proximity on individual-level 
exploration, including mechanisms and boundary conditions

• Microfoundations of strategy literature (e.g., Barney et al., 2011; 
Eisenhardt et al., 2010; Felin & Foss, 2005; Helfat & Peteraf, 2015)

- Provides evidence that interactions at the individual level can lead to better performance 
and competitive advantage at the organizational level
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Contributes to the organizational learning literature (e.g., Argote, 2013; Argote & Miron-Spektor, 2011; Gupta et al., 2006; Lavie et al., 2010; March, 1991) by presenting a form of organization design that may be useful for creating and maintaining a “learning organization” through explorationAdvances organization design literature (e.g., Dunbar & Starbuck, 2006; March & Simon, 1958; Puranam et al, 2014; Puranam et al., 2012; Thompson, 1967; Van de Ven et al., 2013) by deepening understanding on how spatial proximity can be used as an organization design element that can promote explorationContributes to the microfoundations of strategy literature (e.g., Barney et al., 2011; Eisenhardt et al., 2010; Felin & Foss, 2005; Helfat & Peteraf, 2015) by showing how organizations can be designed to coordinate individual-level interactions into valuable organizational outcomes such as learning and higher performance



THANK YOU
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