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Abstract 
MIT offers many unique opportunities to its students.  I chose to take a path less traveled and 
investigate with a systems view the evolution of MIT’s main campus by considering its 
population, finances, spaces, and their purpose in an integrated way.   

Over a century of population, building and financial data was integrated dating back to 1940.  
MIT’s main campus, opened in 1916 on a 50-acre site along the Charles River in Cambridge, 
Massachusetts, has grown in the past century from a campus of 978,000 to 11,261,000 square 
feet, or a factor of approximately 11.5.  The population has grown from 2,374 students, 117 
faculty, and an estimated 726 staff to 11,574 students, 1,056 faculty, and 11,651 staff, or a factor 
of approximately 7.5.  From 1940 to 1946, research expenditures per faculty, in 2019 dollars, 
grew from $1470/year/faculty member to $231,000/year/faculty member.  By 2019 this 
number was $740,000/year/faculty member. 

A structured organization of the data into decade-length time periods and detailed analysis of 
this data confirms the hypothesis that a correlation exists between population and funding as 
educational and research activities drive the building of functional space as a supply to meet 
this evolving demand.  These data also show an evolution from a university mission of training 
engineers’ mens et manus, - minds and hands – to a mission of state-of-the-art research to 
advance both science and industry.  While the findings are conclusive, they are not so strong 
as to offer a predictive capability; the future history of MIT’s campus is yet to be written. 
However, the systems analysis presented here should assist in creating realistic scenarios that 
are grounded in validated ratios of population (faculty, students and staff), finances, spaces 
and activities that are all linked to each other.  I detail possible directions for further research 
that might strengthen the relationships across the campus-wide systems model so that it can 
be used to predict or at least bound future scenarios based on varying demand inputs. 

In light of the coronavirus disease 2019 (COVID-19) pandemic, a systems-level understanding 
of how changes to the campus population and/or funding creates emergent changes to space 
needs offers MIT’s planners the ability to respond more quickly and with more accuracy.  
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MIT Campus, 19211 

1. Introduction - Motivation and Background 
 “Although some writers have tended to attribute to buildings almost organic properties of 
growth…it is worth remembering that additions and alterations to buildings are made quite 
simply in response to the needs of the organization which they house – for example, increases in 
population, changing activities or changing space standards….A building is [changed] in large 
increments...while the population tends to grow at a steadier rate.” (John Sullivan, Leman-
Sullivan, Architects and Planners, and Ontario Dept of Education 1969, p8) 

MIT is in two primary businesses: education and research.  These two businesses generate 
demands from people for space to perform these two main functions, which in turn generate 
money for the university in the form of tuition revenue and research funding.  With a century’s 
momentum, the cycle has been reversed and now research money creates the opportunity to 
add people to the university’s population as research and educational capacity increase.  MIT 

                                                   

 

 
1 Credits for campus overflight images that begin each chapter can be found in Appendix-11 on page 
131 
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responds to these drivers – money and population – in multiple ways, one being the 
construction of new space to house functions to meet the needs of this growing population.  
Additionally, this work analyzes the role of utilitarian spaces that are neither specific to 
education or research but play a supporting role, such as circulation, housing, and 
administrative offices.  The relative ratios and correlations of these spaces amongst each other 
and with other factors are at the heart of this thesis. 

This thesis casts past trends in research funding and population growth as demands for space.  
The university’s response to these demands can be seen in the new buildings erected through 
the decades.  Past university response in building space can be used as a means to analyze 
present conditions and potentially predict future space requirements.  New buildings and 
new renovations could then be delivered for both short term and longer term needs because 
the evolution of future needs would be better understood.   

For newer universities, understanding how these trends impact existing institutions may 
provide a key to better understanding their future needs.  These trends could potentially 
impact the initial siting of the campus, the design of buildings to be flexible to expansion, and 
how to design to be resilient to changing needs over time. 

 

This thesis takes a “systems approach” to understanding the evolution of MIT’s main campus.  
Four quantities of interest are explicitly linked to each other and analyzed from an integrated 
perspective: people, space, money, and activities.  Adopting the (Re)visioning Perspective 
framework proposed by (de Weck, Roos, and Magee 2011), four complementary lenses, Scale 
or Scope, Function, Structure and Temporality, focus the study of these quantities of interest 
and how they link as integrated systems.   

Figure 1-1, below, shows the links between these lenses.  The question at the center of this 
thesis is that of causality.  Are buildings erected first, which then causes the need to fill them 
by attracting students and staff as well as research funding, or is the need first and the 
buildings follow, or some combination of the two?  MIT originally started in Boston’s Back Bay 
neighborhood but outgrew its facilities over the next fifty years.  MIT’s Cambridge campus 
was proposed to give MIT room to grow: the original Cambridge site was 50 acres.  Within 
four years of opening the Cambridge campus MIT had already added new space. 

In the field of campus development this central question often does not have a single clear 
answer. In practice a complex bi-directional causality is observed between these elements. 
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Figure 1-1: Systems Revisioning Perspective (SRP) applied to MIT campus development2 

In applying this systems view to this thesis I will refer repeatedly to the “4P” model where 
each “P” represents: Purpose (function) – People (population) – Places (buildings) and 
Pesos (finances).  Table 1 makes clear how the 4P model and the Revisioning Perspective 
relate to the study of MIT’s main campus. 

 

Table 1-1 Systems approach: 4P framework mapped to the Systems Revisioning Perspective 

4P/SRP Scope/Scale Function Structure Temporality 

Places 

Ch4 

MIT main 
campus in 
Cambridge, MA 

House ongoing 
activities that make 
MIT what it is 

Buildings, incl. 
rooms, circulation 
etc. 

1916-2019 

People 

Ch5 

MIT faculty, 
students and 
staff 

Teaching and 
learning, conducting 
research, supporting 

Hierarchical, with 
some groups 
driving 
requirements 
harder than others 

1916-2019  

Pesos 

Ch6 

Budget of MIT 
(excluding 
Lincoln Labs) 

Federal and Non-
Federal Funding, 
Tuition, Endowment 

Classified by type 
for this research, 
but no hierarchy 

1940-2019  
 
1980-2019 

Purpose 

Ch7 

Non-Profit 
University 

Research, Education, 
Supporting Functions 

Classified by type 
for this research, 
with hierarchy 

1916-2019 

 

This thesis is structured as follows: Chapter 2 provides a literature search on the topic of 
campus planning and development, Chapter 3 explains the sources and analysis of data while 

                                                   

 

 
2 de Weck, Roos, and Magee 2011, p61 
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Chapters 4-7 go into details of the four “P”s in order of: places, people, pesos, and purpose.  
This sequence is in part driven by the availability of data over the last century. Finally, 
Chapter 8 reintegrates considerations into an integrated systems perspective and Chapters 9 
and 10 contain a look to the future and distill this thesis’ conclusions.  

1.1. Background 
The main campus of the Massachusetts Institute of Technology (MIT), like many owner-
occupied, multi-building campuses, is in a continual state of change.  From the original 
campus in Boston, shown in Figure 1-2, below, MIT has been growing over time to meet 
education and research needs (Zafeiriadou 2006).   

 
Figure 1-2: Boston MIT Campus, 1905, with locations highlighted and the John Hancock Tower indicated for reference.3 

                                                   

 

 
3 Source: https://wayback.archive-
it.org/7963/20190702002432/https://libraries.mit.edu/archives/exhibits/maps/index.html 
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MIT outgrew its original Boston locations in two ways: the need for space necessitated 
acquiring more land, which was in short supply in Back Bay, to erect functionally appropriate 
spaces, and the university planners recognized that proximity would improve the possibility 
for interactions between people engaged in different functions.  The university moved to 
Cambridge to a site that would allow further growth with proximity.  Figure 1-3, below, shows 
the original layout of MIT’s Cambridge campus after initial construction was completed – all 
functions were accessible through indoor corridors.  The aerial picture at the beginning of 
this chapter, taken in 1921, only five years after the campus opened, includes the addition of 
building 5 but otherwise corresponds to the campus plan below. 

 
Figure 1-3: MIT Cambridge campus, 19164.  The red rectangles represent the area of the three blocks from Back Bay 
that MIT’s Boston campus occupied to give a sense of scale. 

                                                   

 

 
4 Source: https://wayback.archive-
it.org/7963/20190702002432/https://libraries.mit.edu/archives/exhibits/maps/index.html 


