SURVEY SUMMARY 01

THE FUTURE OF KNOWLEDGE WORK
INTRODUCTION
This summary presents the findings of a global survey on
the future of knowledge work in cities. Conducted between
November 2020 and January 2021, the survey invited urban
thought leaders and practitioners from around the world to
share their perspectives on what could and should happen to
knowledge work in cities over the next decade.
The survey is part of the Urban Age Debates: Cities in the
2020s outreach programme organised by LSE Cities and the
Alfred Herrhausen Gesellschaft. The results of the survey
informed the first Debate’s theme, Socialising Remote
Work: Will changing patterns in knowledge work reduce or
amplify the human need to meet in cities?

THE BIG PICTURE
A total of 905 urban thinkers and practitioners from 73
countries shared their views and opinions for this Urban
Age Debates Survey. Three groups of respondents with
similar sentiments towards the future of knowledge work
in cities were identified: the concerned, the reassured,
and the ambivalent. Knowledge work is a broad term that
describes professions that produce unique knowledge with
an emphasis on non-routine problem-solving; 1 for example:
programmers, physicians, architects, engineers, lawyers,
and academics.
The first group, the concerned, believe that knowledge
workers will spend more time working from home or
local offices, but fear that this shift might reduce business
opportunities and considerably reduce agglomeration
advantages. They are also more likely to strongly agree that
the private automobile will dominate city streets once again.
Overall, this group see a post-COVID future based at or near
home, in which knowledge workers will spend little time
working in pre-COVID offices.
The second group, the reassured, agree with the concerned
that working from home or closer to home would reduce
business opportunities and agglomeration advantages and
that a shift to remote work would also spark the domination
of city streets by private automobiles. However, unlike the
concerned, this group do not believe that knowledge workers
will spend more time working from local offices, and instead
anticipate a return to pre-COVID offices as more likely.

The third cluster, the ambivalent, gather around the middle
and believe that knowledge workers will spend an equal
amount of time working from local offices, in-person, and
using a hybrid model. They are also neutral on the effects
of working from home or closer to home with regards to
agglomeration advantages and business opportunities.
Alongside this group’s ambivalence, these respondents
are split on how much they believe in-person interaction
impacts creativity in knowledge work.
Across all three groups, respondents’ sentiments are
relatively negative about the impact of abandoning the
pre-COVID office, in particular regarding business opportunities, agglomeration advantages, creativity in knowledge
work and the risk of furthering social divisions and spatial
inequities. This may indicate that a complete and enthusiastic shift to exclusively remote knowledge work may
be problematic and is unlikely to occur. While one could
expect that respondents would disagree along demographic
and professional divisions, interestingly, all three clusters
included respondents of various demographics. No demographic feature (age, country, profession, or gender) could
accurately predict being a part of any of the three groups of
respondents.

SPECIFIC FINDINGS
From an economic development perspective, cities are commonly seen as sites of agglomeration where the concentration of economic activity, spill-over effects and large labour
pools enable high levels of productivity, collaboration and
innovation.2 As decades of empirical work has shown, this
has been particularly the case for knowledge work in cities.3
Since early 2020, the COVID-19 pandemic and related
policy responses have repeatedly forced offices to close, city
centres to empty and knowledge workers in cities around
the world to operate from home. Moving into the 2020s,
this changing paradigm of work raises important questions:
How will these experimental changes impact knowledge
work patterns in the future? What should happen to knowledge work in cities considering wider social, economic and
environmental factors?

Figure 1: Two Macro-Scenarios for the Future of
Knowledge Work

FUTURE SCENARIOS FOR KNOWLEDGE WORK
While some trends indicate a return to office-based work
patterns with the inclusion of hybrid models (which will be
accelerated by access to a vaccine),4 some commentators
welcome the greater personal flexibility and access to the
global talent pool afforded by virtual technologies.5 This
opens up many issues that cities will have to face, including
the impacts of the dramatic shift in working conditions,
how sites of knowledge work will adapt, and how cities can
maintain their economic and cultural vibrancy without
negatively impacting productivity, connectivity and
personal freedom.

Which of the following two macro-scenarios do you consider
more likely?
Scenario A: The COVID-19 crisis will induce a major restructuring of knowledge work locations with hyper-density in primary
cities being less relevant and access to high-speed and reliable
internet the most important factor.
Scenario B: Once/if COVID-19 is no longer a major threat,
knowledge work locations will once again follow pre-crisis
trends (increasing attraction of urban/inner-city settings for
office locations).

This first section presents survey insights linked to
possible scenarios that could affect knowledge work in the
next decade. When asked which of two macro-scenarios
for the future of knowledge work they consider more likely
to occur (Figure 1), a majority of respondents (61%) believe
that a major restructuring of knowledge work locations is
more likely than a return to pre-crisis, business-as-usual
trends (39%).

61%

Scenario A:
Major Restructuring

This speculation then leads to the question of what new
functionalities will emerge for pre-2020 office locations
and where knowledge work will occur in the future (Figure
2). Most survey respondents (70%) agreed that it is likely
that micro-clustering, such as the 15-minute city model, will
become more common, and 59 per cent consider it likely
that inner cities will emerge as hubs for intensive socialisation. Just over half of the respondents (54%) agreed that it
was likely that commuter towns for knowledge workers will
bounce back, and 52 per cent judge that radical virtualisation where online interaction dominates is a likely outcome.

39%

Scenario B:
Business-as-usual

Figure 2: Future Scenarios for Knowledge Work in Cities
Post-2020, how likely are the following scenarios for the future of knowledge work in cities?
Micro-clustering (proliferation of
live-work-play clusters within a city)
Inner cities emerge as hubs
of intensive socialisation
Rebound of commuter towns
for knowledge workers
Radical virtualisation (online interaction
to dominate, in-person for special occasions)

Business-as-usual
(return to pre-COVID situation)
0%

20%
Very likely
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40%
Somewhat likely

60%
I don't know

80%
Somewhat unlikely

100%
Very unlikely

Interestingly, respondents predict that there will be a
close to even time split for collaborative and team-based
knowledge work conducted online (36%), in-person (31%)
and using a hybrid model (33%; Figure 3). This would
represent a significant shift, as before March 2020, only
around five per cent of knowledge workers in Europe were
primarily working from home which would have included
some collaborative work.6 Based on these speculations it
could be assumed that knowledge workers will increase
their days working remotely and initiate a shift to online
collaboration, which will endure over the next decade.

ASSESSING KNOWLEDGE WORK IN CITIES
This second section discusses survey findings based on the
respondents’ assessment and informed opinions on the
current and future nature of knowledge work in cities over
the next decade.

Regarding the effect of remote work on business opportunities and agglomeration advantages, opinions were split and
relatively indifferent (Figure 4). A majority of respondents,
however, agreed that conducting knowledge work from
home considerably reduces both business opportunities and
livelihoods (53%), and agglomeration advantages (63%).
In both cases, only a small group of respondents have no
opinion. From this, it seems that slightly more respondents
worry about the effects of knowledge work from or closer
to home on agglomeration advantages than on business
opportunities.
As advantages for knowledge work in urban settings were
universally accepted and thus centrally underpinned urban
policy making pre-2020, it is paramount to consider various subcomponents of this urban dividend and reflect on
their continued or changing importance (Figure 5). Survey
respondents rank developing networks of trust and collaboration as the most critical advantage of urban settings

Figure 3:The Future of Offices and Collaboration

Post-2020, what percentage of time will knowledge work be conducted from each location?
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Figure 4: Knowledge Work, Business Opportunities and Agglomeration Advantages
To what extent do you agree with the following statements on knowledge work and cities?
Knowledge work from home
or closer to home considerably
reduces other business
opportunities and livelihoods
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8%
Strongly
disagree

28%
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Neither disagree
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Knowledge work from home
or closer to home considerably
reduces agglomeration
advantages
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Neither disagree
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for future knowledge work, followed by informal access
to ideas and knowledge as the second most, and access to
business and personal amenities and services as the third
most critical advantage. Increased productivity and access
to large labour pools were ranked second to last and last,
respectively. These results indicate that the value and
advantages of urban settings for the future of knowledge
work is primarily social in nature, as networks of trust and
collaboration as well as informal knowledge exchange
heavily rely on in-person social interactions.

AN AGENDA FOR THE NEXT DECADE OF
KNOWLEDGE WORK
This last section reviews survey insights on a more
normative agenda for knowledge work in cities over the
coming decade.

Here, the survey initially asked how often knowledge
workers should interact in-person for a variety of functions in order to identify the most valued use of in-person
interactions. Respondents answered that advancing team
creativity and problem-solving, as well as building trust
amongst team members should occur in-person more
often than other functions such as socialising with team
members, improving productivity, and skill-building and
professional development. This may indicate that the future
use of offices and in-person interactions should prioritise
advancing creativity, problem-solving, and trust-building,
over others that can occur in-person less often or, through
virtualisation, not in-person at all.
When asked directly about various options of what should
happen to knowledge work in urban settings (Figure 6),
respondents ranked first that knowledge work closer
to home should be promoted, and second that physical

Figure 5: Critical Advantages of Knowledge Work in Cities

What do you believe to be the most critical advantages of urban settings for knowledge work in the future ranked
most important (1) to least important (8)?
Developing networks of trust and collaboration
Informal access to knowledge and ideas
Access to amenities and services
(business and personal)
Unexpected encounters and knowledge
High levels of innovation
Competition for talent
Large labour pools
Increased productivity
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Figure 6: The Future of Knowledge Work in Cities

What do you believe should happen to knowledge work in urban settings ranked most important (1) to least important (5)?
Knowledge work closer to home should be promoted to reduce
transport costs and improve sustainability and health
Physical office space should be as flexible
as possible to be used in various ways
Knowledge work locations should be de-centralised
to promote local/neighbourhood clustering
Knowledge work in existing locations needs to be
maintained to support local industries and services
Working from home should become the
primary location of knowledge work
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office space should be as flexible as possible. Interestingly,
respondents ranked last that working from home should
become the primary location of knowledge work. This
indicates that a comprehensive shift to working from home
is not desirable and when considering work dynamics and
other societal factors, knowledge workers should spend at
least some time outside their homes. The prioritisation of
either more decentralised knowledge work or the re-establishment of existing locations appears to be less clear among
the respondents.
In relation to the future location of knowledge work,
respondents agreed that urban leaders must act swiftly to
sufficiently adapt to the dramatic changes occurring in inner
cities. When asked to list actions that urban leaders must
take, responses grouped around four actions:
1. Ensure safe, efficient and accessible public transportation systems and infrastructure;
2. Improve and maintain high quality, safe and accessible
public and green spaces;
3. Promote flexible office spaces and flexibility in work
arrangements and structures, including working
from home;
4. Upgrade information and communication technology (ICT) infrastructure and capabilities, and increase
digitalisation.
Despite this, one respondent cautioned urban leaders,
“Don’t overreact! Don’t push digitalisation too hard or just
for the sake of it.” Other respondents chimed in stating,
“The geography of work will become more nuanced; it’s
not either city or home, but both. This is already happening,
Other respondents were more straight-forward with their
responses, such as this respondent pushing urban leaders
to “Prioritise urban design for walking, then cycling, then
public transportation – no questions asked, no debate.”

CONCLUSION
This survey overview has shown that no consensus exists
between urban thought leaders and practitioners on the
future of knowledge work in cities. Instead, the analysis
showed that three main groups with varying sentiments
emerged: the concerned, the reassured, and the ambivalent.
Despite these three different groups, respondents across all
groups felt relatively negative about the impact of abandoning the pre-COVID office, suggesting that a hybrid model
with an increased number of days working remotely with
some days in the office may be most appropriate. The results
of this survey suggest that much remains to be seen in how
knowledge workers, and in turn the location of knowledge
work, will react to the dramatic changes of 2020 in the
long term. With this in mind, urban policymakers have an
important role in shaping the post-2020 nature and location
of knowledge work, as one respondent summarised, “Urban
leaders must consider the cost and benefits of maintaining centralised urban central business districts, and decide
whether they want to actively support these or let them die.”
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APPENDIX: METHODOLOGY

Figure 8: k-means Graph
2.0

Due to the unprecedented shift to remote working and the
circumstances of the COVID-19 pandemic, it was challenging to accurately hypothesise how survey respondents
would feel towards the wider effects of remote work on
knowledge work in cities. As such, the survey was specifically targeted towards scoping broader subjective views and
attitudes rather than definitive answers based on evidence.
The questions focused on respondents’ speculation on how
knowledge work in cities could be affected over the next
decade. They also survey what should be done according to
the respondents’ opinions.
After gathering the question responses from the survey, the
data was cleaned and converted to integer values. The next
step used a dimensionality reduction method to compress
the data to conduct further analysis. Dimensionality reduction methods reduce the dimensions in a dataset (given
by the number of variables) which then allows for the data
to be plotted on two or three axes. Reducing dimensions
was completed by using semi-supervised or unsupervised
methods to identify patterns among the variables. Three
dimensionality reduction methods were tested: Principal
Component Analysis, t-Distributed Stochastic Neighbour
Embedding (TSNE), and Locally Linear Embedding.
Locally Linear Embedding was used as this method best
revealed underlying structures in the dataset.

1.5

Inertia

This survey was conducted online and respondents were
contacted across the Urban Age Programme’s international network via direct emails and social media. During
the period November 2020 to January 2021, the survey
garnered 905 full and partial responses of which 800 were
included in the analysis. All survey questions were optional.
The highest number of respondents worked in the fields of
Urbanism and Architecture. Responses were recorded from
73 countries, and the highest number of respondents were
from the United Kingdom, Germany and the United States.
Respondents were evenly spread across age groups and
gender, with the vast majority falling between 30 and 60
years old.
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The Locally Linear Embedding analysis revealed two
groups of questions whose responses were highly correlated
(named Component 1 and Component 2). A cluster analysis
was then performed, which analyses the dataset for groups
or ‘clusters’ of respondents who answered questions similarly, based on these two groups of questions (Component 1
and Component 2).
These two components were fitted to the k-means algorithm in order to determine the number of clusters that
the analysis would be capped at. This process reveals the
highest number of clusters after which point each increase
in the number of clusters does not significantly increase the
level of inertia (the sum of squared distances to the nearest
cluster centre) or variance, in the data. In sum, this process
shows the ideal number of clusters that should be included
in the cluster analysis. This point is shown in the graph
below, at the ‘elbow’ point where the line stops moving
downwards and starts to stabilise towards zero inertia.
After this, the cluster analysis was performed on the
condition that the data would be grouped in three clusters.
These clusters were based on respondents unique response
profiles (how they answered the questions), and they were
named accordingly: the reassured, the concerned, and the
ambivalent.

Figure 7: Survey Demographics
Top 10 Professions

Top 10 Countries

Age Groups

Gender

Urbanism

226

UK

184

30-39

150

Male

297

Architecture

80

Germany

89

40-49

143

Female

267

Climate change and Sustainability

28

USA

53

50-59

129
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Real Estate

18

Ethiopia

37

20-29

71

Prefer not
to say

Arts and culture

17

Italy

36

60-69

47

Sociology

16

India

33

70-79

21

Development

16

Australia

25

>80
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Data andTechnology

11

Netherlands

22

Economics

11

South Africa

22

Academia

10

France

19
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