
The second decade of the twenty first century finds the practice and 

academies of architecture in the midst of an ongoing dis¬ruption. This 

paper discusses the economic upheaval that began this trajectory and 

its impacts on present and future architectural practice and teaching. 

How both the profession and academy can adapt depends on their 

understanding of the ascendant Millennial generation. An awareness 

of their demographic, technological, and learning characteristics can 

be essential in navigating the turbulence of technological transforma-

tion in the coming century.

DISRUPTION 
The Great Recession, beginning in the late 2000s, began a disruption 

of the American architectural profession. The American Institute of 

Architects’ Billing Index lost almost half its value from a high of 60.5 

in 2005 to a low of 34.4 in 2009.1  The severity of the downturn 

forced architecture firms to cut almost a third of their staff and dra-

matically reorganized practice; causing firms to shrink, forcing many 

to merge, and cleansing the market of all but the smallest of non-

digital firms.2 

Demographers project yet more significant disruption due 

to technological change and other cultural shifts. In 2013, the Oxford 

University researchers Frey and Osborne examined over 700 U.S. 

occupations and their susceptibility to technological change.3  They 

project that 47 percent of total American employment is at high-risk 

and could expect to be automated within the next two decades. While 

they estimate automation will be principally confined to low-skill and 

low-wage occupations, they also find that “algorithms for big data 

are now rapidly entering domains reliant upon pattern recognition 

and can readily substitute for labor in a wide range of non-routine 

cognitive tasks.4  Without a specific timetable, Frey and Osborne set 

the probability of the computerization of architects at 1.8 per-

cent and those of architectural drafters at 52 percent. This places 

architects in the low risk category with doctors and engineers (most 

under 2 percent), but places drafters in the more unnerving medium 

risk category alongside commercial pilots (55 percent).5 The spe-

cific destination for an architect’s instructions are most suscepti-

ble: Frey and Osborne predict the almost complete automation of 

Brickmasons (82 percent), Roofers (90 percent), and Cabinetmakers 

(92 percent). Despite the variability based on category, and seem-

ing immunity for higher-trained professionals, they stress that the 

effects will likely change the nature of work across entire industries 

and occupations.6 Eliminating the need for one out of two drafters, 

the traditional entry-level position for architects, will significantly dis-

rupt the path toward licensure. And if there are any disciplines left 

in the construction phase, those tasks will be almost entirely be per-

formed by machines. 

Since Frey and Osborne’s report, others have made simi-

lar forecasts: McKinsey Global Research generally supports their 

finding that roughly half the jobs are at high risk and go into greater 

detail about the pace and extent of change they expect will affect 

$16 trillion in current wages in the global economy. While McKinsey 

predicts that less than 5 percent of human occupations will be erased 

entirely, the speculate that about two-thirds of all occupations will 
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have at least one-third of its activities automated. They assert that 

more occupations will change fundamentally than will be automated 

away entirely.7

More recent (2015) and unsettling, Richard and Daniel 

Susskind in their Future of the Professions, assert that automa-

tion and innovation will effectively dismantle every profession and 

its teaching apparatus in the near future, specifically mentioning 

architecture alongside medicine, law, and even the clergy.8  The 

Susskinds claim that “we are on the brink of a period of fundamental 

and irreversible change in the way that the expertise of these special-

ists is made available in society.” In their view, the current professions 

are antiquated, opaque and no longer affordable, with the expertise 

of the best enjoyed only by the few. The Susskinds conclude that as 

humanity inevitably transitions from a “print-based industrial society” 

to a “technology-based Internet society,” the “grand bargain” struck 

between the laity and the professions will eventually be terminally 

rescinded.9 

The Great Recession has had a parallel impact on profes-

sional architecture programs, with enrollments shrinking by 14 per-

cent between 2008 and 2015.10  And while recovery began later in 

the decade, many schools were making up the deficit by admitting 

more non U.S. students, whose percentage in American architectural 

schools increased from 4 percent in 2009 to 24 percent by 2016.11

Poor employment prospects in the profession undoubt-

edly impacted schools. A 2012 Georgetown study reported unem-

ployment among architecture graduates as twice that of those with 

engineering or business degrees.12 A follow-up 2015 report found 

unemployment among architecture graduates still high, even though 

the general economy had begun to improve. Most alarming, archi-

tects had the highest unemployment levels of those surveyed, even 

exceeding experienced workers with only a high school diploma.13  

Through most of the recession, architects were buoyed by the U.S. 

Bureau of Labor Statistics projecting a 17 percent increase in demand 

for architects by 2022.14  But by 2016, it had scaled back its projec-

tion to no growth, suggesting that the decrease in architecture’s labor 

force caused by the Great Recession could be more permanent than 

many had thought. 

While gloomy job prospects undoubtedly hindered enroll-

ment, other reasons contributed to decline. These included a recent 

memory of a relative who suffered in the recession, lower pay for 

architects compared to other professions, the lure of other creative 

fields related to the Internet, and architecture’s reputation for long 

hours. Growing parental oversight might make any of these reasons 

enough to convince a teenager choose a different career path. 

Despite these setbacks, the American architectural acad-

emy seemed to be expanding and ignoring the disruption entirely. At 

the beginning of the recession, 5 wholly new accredited architecture 

programs sought candidacy in 2009.15 Instead of maintaining a 

steady state, by 2015, the number had grown to 18 programs either 

seeking or in candidacy.16 This expansion continued as almost half 

the graduates of accredited architecture programs in the United 

States did not seek licensure even though most had completed their 

internships.17

The travails of architectural academia must be seen against 

the background of broader disruption to higher education. Since the 

recession began digital learning has proliferated and renders the 

need to be in the classroom increasingly optional. Undergraduate 

students taking online courses rose from 15 percent in 2008 to 47 

percent in 2014,18  and the sudden proliferation of Massive Open 

Online Courses (MOOCs) in 2008, and their early adoption by elite 

universities augers yet more dramatic change.19  Universities not 

able to join this transformation by producing their own online curric-

ula may suffer. Kevin Carey in his book, The End of College, predicts 

that perhaps only 50 American colleges and universities will survive 

the disruptions of the twenty-first century, with digital technology 

causing schools to be absorbed or simply cease to exist.20

A looming demographic may trigger Carey’s prediction. In his book 

Demographics and the Demand for Higher Education, Nathan Grawe 

projects a bleak enrollment outlook for most institutions as a byprod-

uct of the recession. Because many delayed starting families as the 

economy collapsed, the college population will decline by approxi-

mately 15 percent starting around 2026, with the effect varying by 

region.21  Schools not well regarded by the remaining population 

may not recover.

THE MILLENNIAL GENERATION
The dramatic and dynamic change in both the architectural profession 

and academy occurred as the Millennial generation ascended. From 

various studies, one can generate a broad profile that finds Millennials 

to be self-confident, team-oriented, and outward-focused, with a per-

vasive digital acumen affecting each aspect of this characterization. 

While there is some dispute as to the bracketing years of the genera-

tion most agree that the first entered college around 2000. And while 

some skeptics contest their supposed positive characteristics, they 

agree they are distinct, populous in number, and understand how 

different they are from their forebears. Given that the values of the 

Millennial generation are likely to predominate in the coming decades 

(making the closing bracket of the generation moot), understanding 

how architecture relates to their profile can serve as a guide for how 

to weather the coming disruption. 

As they came of age in the early twenty-first century, Millennials 

found many of their values aligning with architecture. The gener-

ation’s youthful team-centered experiences found affiliation with 

increasing collaboration and interdisciplinarity,22  their practical 

nature embraced a pendulum swing in architecture from the theoret-

ical to the pragmatic,23  and their civic focus found both a profes-sion 

and academy yearning to increase agency in the public realm.24  In the 

academy, the Millennials’ predisposition to collaborative and goal-

oriented learning environments makes them favor studio-based 

education. That these generational alignments, preceded those of 

other disciplines, spared architecture some of the disruptive shock 

that rocked other sectors; its proto-Millennial qualities positioning 

architecture to benefit rather than suffer waves of disruptive change, 

a dynamic that is likely to continue through the first half of the twen-

ty-first century. 
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BUILDING INFORMATION MODELLING 
A primary natural alignment has to do with computing. Building 

Information Modelling (BIM) reverberates with Millennial values in 

its focus on an optimized practicality, and emphasis on a necessary 

collaboration to replace obsolete methods.25 The platform also 

resonates with their preference for flexibility and control. In advo-

cating for BIM, Phillip Bernstein envisions integrated teams working 

within a trusting and transparent environment based on a revolving 

agency of merit-based control, operating according to “collaborative 

models that combine responsibilities, risks, and rewards, and that 

provide open access to information, [in which] disputes over con-

trol give way to the issues of leadership: who is best suited to make a 

decision that benefits the project itself?”26  A related attitude of 

collaboration will enhance Integrated Project Delivery (IPD), the new 

business model that BIM has spawned by taking advantage of billions 

of devices communicating with one another and with the Internet of 

Things. This enhanced connectivity will accompany a project from 

conception to construction and into its future. Like the tag given by 

some to the Millennial generation for their unprecedented connectiv-

ity, these projects—from the moment of inception to well after demo-

lition—will be “always on.” 

A Millennial embrace of BIM can fortify the profession as auto-

mation takes hold. Autodesk’s Project Dreamcatcher, the software 

manufacturer’s next generation of computational design, can already 

formulate thousands of design options to satisfy specified objectives, 

including functional requirements, material type, manufacturability, 

performance criteria, cost restrictions, etc.27 Dreamcatcher and 

programs like it will redefine design as selecting from multiple options, 

albeit options created by the architect’s prompts. Dreamcatcher may 

be either a first step of a digital encroachment on the architect’s 

domain, or the path for the Millennial architect to assert themselves 

in the future. 

ONLINE LEARNING; SOCIAL NETWORKS; AND GAMING 
How architecture responds to the Millennials’ penchant for anytime/

anywhere nomadicity, social networks, and digital games remains 

controversial. For some, these practices represent the ultimate dis-

traction, for others (following a lead begun outside the discipline of 

architecture) they constitute an opportunity. Some adaptive strat-

egists are eager to build upon an anytime/anywhere nomadism, 

while the countervailing naysayers add nomadicity’s effects to the 

growing list of Millennial liabilities that skeptics identify, forecasting 

the progressive undermining of architecture’s physical and organi-

zational structures. If one sides with the adaptive strategists, adding 

online learning, social media and digital games to a combined pro-

fessional and academic toolbox expresses faith, and not concern, 

over Millennials. 

Online learning rests at the core of Millennial nomadism, appealing 

to their desire for education that is flexible and convenient. Although 

enrollment in online courses continues to grow, if given the option, 

Millennials express in polls how they would choose another form of 

course delivery.28  In response, many institutions have adapted. 

One variant is to offer a practice known as “convergence,” 

or providing the same material online as in the classroom. 

Another is to offer hybrid learning courses. Often referred 

to as the “flipped classroom,”29  these deliver course lec-

tures online, reserving class time for the exercises and proj-

ects a student formerly did as homework. Given that students 

have had time to digest material, discussions held in the class-

room are more interactive. Advanced forms of hybrid learn-

ing include assessment in the form of quizzes at the end 

of each online tutorials, revealing to the instructor wheth-

er online materials have been viewed, and based on overall 

performance, which subject matter needs to be focused on 

in class. An even more advanced form, “adaptive learning,” 

analyzes student results to determine deficiencies and cus-

tom-tailors future study until a learner achieves an adequate 

level of competency.30  Online learning increasingly uses 

“badges,” which are akin to the merit badges of youth scouting 

programs. These describe a learner’s specific achievements 

through the use of detailed metadata that reveals relevant 

information: what organization issues the badge; what has to 

be accomplished to earn it; scores on tests, or the tests them-

selves; it can also include a portfolio of class work.31 Online 

learning and badges can have many applications in architec-

tural education. A hybrid and adaptive transformation of the 

ancillary courses of architectural education—technology, his-

tory, and practice—can enhance studio teaching with badges 

providing evidence that a student is technically proficient to 

take a certain studio. Badges can become integral to accred-

itation, and after graduation, part of the exam process and 

continuing education. And in a manner to how LEED accredits 

professionals, badges can provide a way to distinguish oneself 

in a crowded marketplace. 

Social networks represent yet another form of nomadism 

disrupting education. In the mainstream, these have expand-

ed connectivity to establish entirely new forms of communi-

ty. Education writer Roger McHaney describes how social 

networks influence education as a form of “connectivism,” 

arguing for their necessity in absorbing the vast amount of 

information the Internet has made available.32  By form-

ing Personal Learning Networks (PLNs), McHaney advocates 

for the creation of persistent and relevant network of com-

munity learning to reach interested people and information 

outside the classroom. Within architectural education, social 

networks remain an unexploited resource and can provide 

a virtual extension of the classroom and studio, organizing 

information according to topic, project, need, etc..  

A penchant for digital games is a hallmark of tech-savvy 

Millennials. For the youngest, playing a video game may have 

been a first memory. Communication and education scholar 

Deborah Lieberman describes the multiple learning benefits 

of digital games, many of which align with Millennial charac-

teristics. Like their analog precedents, digital games are by 

definition experiential, providing activity that encourages 
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learning by doing. Computer games are participatory and engaging, 

with customized, rapid feedback that wards off distraction and makes 

one pay close attention. A game’s consequences are not abstract or 

hypothetical but represented in the game directly. When played with 

others, games are collaborative, becoming a social medium. By giv-

ing positive feedback in awarding points, power, or rank for thought-

ful planning and decision-making, games can build confidence; one 

gains self-assurance in order to succeed (and survive). Lieberman 

goes so far as to argue that even when players interact with virtual 

personae, a player’s ego and self-image are so invested in the experi-

ence, game characters who can serve as role models for players, their 

simulated interactions and emotional responses providing a form of 

social training.34 Digital games have become increasingly sophis-

ticated in their use of virtual space, forming a sub-genre known as 

“city-building games,” also known as “construction and management 

simulations” (CMS). In CMS, a player’s goal is to build within the con-

text of an ongoing process amidst periodic crises, such as fires or 

earthquakes.35

Given CMS games spatial component, it seems rather surpris-

ing how so little has migrated to architectural education. This indi-

cates how inattentive architecture has been to Millennial tendencies, 

despite the early advantage in digital technology that architecture 

once held. The reasons for this are perplexing and there may be many 

causes. Nonetheless, the end result is that other professional pro-

grams have far outpaced architecture: as of 2018, online engineering 

programs numbered 2,072, and business 5,215. By comparison archi-

tecture counted only 36, with only 4 offering professional degrees.36 

The architectural academy’s related nonacceptance of social media 

and gamification may be from a desire to insulate the all-or-

nothing charrette environment from the addicting procrastination 

social media and games have caused in the general population.37

A course correction toward a Millennial nomadism can have many 

benefits: a hybrid supported studio, with some even taught through 

games, enhanced by a connectivism linked directly to knowledge 

learned as well as the billions of assets of the internet, can be a pow-

erful educational model to encounter future disruption. Otherwise, 

unencumbered by any prior prejudice, and having only experienced 

the practical benefits of online learning, social media, or digital gam-

ing, Millennials will follow a path of greatest convenience to expand 

their use. They may even go elsewhere to be trained how to build.

ONGOING AND POTENTIAL ADAPTATION
In many respects, the architectural community has begun adapting 

to the Millennial wave in acknowledging their generalized charac-

teristics. In 2013, the AIA issued a forward-looking document that 

included the following description: 

“The youngest generation of workers, children of both Baby Boomer 

and Gen X parents, have different work styles, preferences and 

expectations than their predecessors. Millennials are characterized 

as natural collaborators who integrate communication and work 

technologies deeply and seamlessly. They value quality of experience 

and learning opportunities over extrinsic rewards, and crave regular 

feedback and encouragement… Many firms realize that their mid- to 

senior-level managers have difficulty leading the adoption of new 

technologies and look to their Millennial workers to drive adoption of 

advanced tools.”38 

The AIA has continued efforts to support Millennial characteristics 

in other ways, including a public awareness campaign through vari-

ous media that includes a film competition,39  financially support-ing 

design centers and a social impact mission that Millennials are 

drawn to, and promoting technologically driven ways to advance 

the collaboration driven platforms of Building Information Modeling 

(BIM) and Integrated Project Delivery (IPD). The National Council 

of Architectural Registration Boards (NCARB) has overhauled many 

aspects of licensure, rewriting the licensing exam to better reflect 

new modes of practice that include instant results, encouraging 

experimentation by schools to decrease the length of internship,40  

and improving its social media presence to demystify the internship 

and licensure process. So, if the profession and academy are already 

naturally absorbing Millennials, why should any further accommoda-

tions be made? While adopting a laissez-faire attitude may ultimately 

effectively blend Millennials with the architectural community, doing 

so still ignores the gravity of the current disruption and the shock of 

automation yet to come. It also ignores the opportunity to turn the 

disruption into an advantage.

Advances in software will undoubtedly affect the labor 

structure of architectural offices, perhaps reaching Frey and 

Osborne’s prediction that the role of the drafter will be signifi-

cantly computerized. How architecture anticipates advances such 

as Dreamcatcher and integrates this automation will be critical to its 

future. Recognizing that while the profession might see automation 

as an incursion on its jurisdiction, society at large, as the Susskinds 

contend, may instead see democratization with a significant cost-sav-

ings. Clients will expect to draw on some of automation’s cost savings 

related to design fees, as will the software provider through licensing. 

The remainder will go to the software’s operator who achieves expec-

tations. This leaves no guarantee of what the architect’s share will be, 

if any. The sooner the architecture begins to experiment with some 

form of automation, organizing Millennials and their innate techno-

logical skill at the controls, the better chance it will have of claiming its 

fair share of this savings. 

In the academy, educators will have to recalibrate pedagogy 

to respond effectively to both computerization and other threats to 

the profession. Architecture’s early and steady embrace of computers 

beginning in the 1980s has provided a platform for a digitally native 

Millennial mindset to accelerate from, but students will need to tran-

scend software competence and be able to master its code. Mastery 

will allow them to take command of future artificial intelligence orga-

nized around BIM, effectively utilizing its built-in collaborative possi-

bilities to advance IPD and break disciplinary silos. Architects will also 

need to expand their purview to embrace the practical importance of 

economics, finance, and management, as well as complement graphic 

skills by better teaching verbal and written communication.41  And if 

architecture can overcome its overemphasis on working individually 
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and competitively, it can leverage a Millennial propensity to work col-

lectively, thereby sharing a common professional knowledge base 

that can expand its jurisdiction to other disciplines.

The dire forecast of a technological disruption to the architectural 

academy and profession parallels what threatens other sectors of 

society. Understanding the Millennial generation can serve as a criti-

cal guide to benefit from the advantages the generation brings, while 

also positioning architecture to adapt to the Millennial’s unique char-

acteristics. Doing both can help architecture in not only dealing with 

current upheavals, but to also potentially advance its agency as the 

future of its academy and profession unfold. 
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