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Transport  and  mobi l i ty
to/ from  the  Cambridge
Biomedical  Campus  site

Fo l lowing on from  that  work ,  th is second

study  has been undertaken focus ing on

the  mobility  cha l lenges around  the

Cambridge  B iomedica l  Campus (CBC) and

their  effect  on a range  of  different

stakeho lder  groups

The  CBC was chosen as it  represents a

microcosm  of  the  wider  cha l lenges

experienced  in Greater  Cambridge ,  across

po l icy  areas such as Congestion, A ir

Qua l ity ,  Energy  and  Loca l  P lann ing. The

s ite  is home  to severa l  multinationa l

compan ies as well  as research

institutions and  three  public  hospita ls.

The  campus has an internationa l

reputation, making it  a des irable  location

for  compan ies and  researchers to locate .

As the  campus continues to grow ,  it  is

expected  that  67 ,500  trips will  be  made

there  every  day .  Infrastructure  for

Energy ,  Water  and  Transport  are  a l l

needed  to not  on ly  support  th is pro jected

growth, but  a lso a l leviate  the  cha l lenges

a lready  experienced  at  the  s ite .  It  offers

an excellent  opportun ity  to understand

the  va lue  that  a dig ita l  too l  could  offer

such complex  city  developments.

1 .  BACKGROUND

The  Smart  Cambridge  programme  is a

workstream  with in the  Greater  Cambridge

Partnersh ip  (GCP) focused  on understanding

how  data and  emerg ing techno log ies can be

used  to support  some  of  the  cha l lenges the

reg ion faces. 

The  programme  is keen to understand  what

va lue  the  concept  of  a dig ita l  twin could

bring to a loca l  authority .  In order  to ga in a

greater  understanding of  th is, a piece  of

work  combin ing the  knowledge  of  the  team

with the  expertise  of  the  Centre  for  Smart

Infrastructure  and  Construction (CSIC) was

undertaken last  year .  The  work  focused  on

what  loca l  authority  partners would  need

from ,  and  could  contribute  to, a dig ita l  twin

(DT) type  model .  A number  of  findings arose

from  that  work  and  can be  read  in the

summary  report .
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2 .  OBJECTIVES

AND  METHODS  

OF  THE  STUDY

2 . 1  OBJECTIVES

Establish the  scenarios in wh ich a DT

too l  would  be  helpful  in the  tria l  area

and  to whom;

Understand  whether  there  are

s imilarities in the  use  cases

suggested  by  different  stakeho lder

groups;

If  s imilarities are  identified ,  suggest

whether  one  too l  could  be  ta i lored  to

provide  relevant  so lutions, or

whether  multiple  too ls are  needed;

Determine  the  feelings of

stakeho lders towards data co l lection,

sharing and  ana lys is in severa l

scenarios.

W ith the  ongo ing hype  around  dig ita l

twins (DT), it  is increas ing ly  important ,

especia l ly  to loca l  authorities, to

establish the  benefits that  can be  ga ined

from  the  s ign ificant  investment  required

to create  and  support  such a too l .  Th is

study  a imed  to ach ieve  th is through the

fo l lowing objectives:

  

 

2 .2  METHODS

[1] It  should  be  noted  that  as a result  of  the  Covid-19

pandemic ,  we  were  unable  to conduct  interviews with

patients and  those  vis iting the  hospita ls on the

Cambridge  B iomedica l  Campus (CBC).

[2] The  Gemin i  Principles report  was published  by  the

Cambridge  Centre  for  D ig ita l  Built  Brita in. Ava i lable

on l ine  at :   www .cdbb .cam .ac .uk/DFTG/Gemin iPrinciples.

In order  to ach ieve  the  objectives and

understand  the  need  or  requirement  for  a

dig ita l  twin type  model ,  we  asked  various

groups to participate  in interviews a imed  at

g iving us information that  can help  to guide

and  influence  the  type  of  model  and

information made  ava i lable ,  if  indeed  it  was

perceived  to be  needed  at  a l l .

A cons iderable  number  of  stakeho lders were

identified  by  the  team  in relation to th is

large  and  complex  s ite ,  these  were  then 

grouped  together  into categories. Th is

meant  that  our  fina l  selection was based  on

loca l  authority  ins ight  as well  academic

knowledge  and  previous experience  ga ined

from  phase  one .  The  stakeho lder  groups

identified  were :  Res idents, Loca l

Authorities, Transport  Operators (Service

Providers), Employees, Employers and

Patients.

Members of  the  stakeho lder  groups were

asked  to participate  in interviews that  were

scheduled  to take  between 30  and  60

minutes. The  interviews were  conducted

us ing the  same  set  of  questions to ensure  a

comparative  approach was poss ible .  A l ist  of

the  questions can be  found  in Appendix  A.

 

The  questions were  guided  by  our  findings

from  the  first  phase  of  the  dig ita l  twin

pro ject ,  as well  as the  Gemin i  Principles. 

We  hoped  to understand  if  there  are

perceived  problems with the  growth of  the

s ite  for  each group  (offering a 'purpose '  for

the  twin), what  stakeho lders felt  about  the

use  and  co l lection of  data (relating to 'trust '

of  the  way  the  data is co l lected  and  used  for

po l icy  decis ions) and  whether  they  have  any

concerns over  the  way  data is used  with in

the  model  for  assumptions and  creating

a lgorithms (or  its 'function').

 

In phase  one  of  the  work ,  we  identified  that

wh i le  the  evidence  provided  by  dig ita l

models affects many ,  the  opportun ity  to

participate  in how  they  are  des igned  or  used

is l imited .  By  asking each group  of

stakeho lders the  same  set  of  questions, our

goa l  was to understand  if  there  may  be

cases in wh ich a dig ita l  twin model  would  be

helpful  in so lving some  of  the  groups

cha l lenges, and  further ,  whether  these  use

cases were  common to any  sets of

stakeho lders. Therefore  a l lowing guidance

to be  provided  on the  most  useful  direction

of  development  for  the  twin. 

[ 1 ]

[2 ]



3 .  SUMMARY

SUMMARY  OF  CONCLUSIONS
AND  RECOMMENDATIONS

A key  concern for  loca l  authority

stakeho lders revo lved  around  the

practica l  usability  of  the  model ,  e .g.

being able  to run it  in-house  to provide

h igh- level  pro jections to different

scenarios in a more  respons ive  and

dynamic  way .  Th is will  establish

requirements of  the  arch itecture  of  the

model  e .g. T ime  to run a scenario, data

formats accepted  by  the  model ,  ease  of

loading data sources etc .  

If  the  predictive  capacity  of  the  model

could  be  made  ava i lable  to stakeho lders

in a way  that  represents benefits to

them ,  th is could  act  as an incentive  to

develop  better  data-sharing across the

stakeho lder  landscape .

The  res idents seek  reassurance  that

modelling exercises are  based  on

evidence  that  is representative  – rather

than demonstrations of  the  model  itself .

As such, data co l lection emerges as a

key  issue ,  both in terms of  the  qua l ity  of

the  data co l lected  and  its perceived

leg itimacy  in capturing key  problems and

context-specific  issues. Requirements

regarding enhanced  transparency  in

data-driven decis ion-making focused

ma in ly  on demonstrating how  model

outputs are  reflected  in po l icy  decis ions.

The  results of  the  interviews were

transcribed  and  have  been eva luated  and

reviewed .  From  th is work  a set  of  deta i led

results focus ing on key  themes has been

created  and  can be  read  in Section 4 .0 .  A

summary  of  the  conclus ions has been

provided  here .

Through the  interviews, we  hoped  to

determine  how  a dig ita l  modelling too l  could

be  best  developed  in the  future  to support

the  needs of  stakeho lders. The  outcomes

included :

The  interviews confirmed  the  need  for  a

process and  governance  structure  to be

put  in place  to support  the  development

and  runn ing of  the  DT model  and

associated  data co l lection. In addition,

interviewees in severa l  stakeho lder

groups a lso expressed  a feeling that  a

broader  governance  framework  for  the

s ite  would  be  beneficia l .  It  was felt  that

th is should  have  emphas is on strateg ic

leadersh ip ,  co l laborative  working across

stakeho lders and  more  inclus ive ,

participative  processes being used  to

better  integrate  the  s ite  with its

surroundings. A DT could  help  to facilitate

th is by  providing a visua l isation ava i lable

for  a l l  groups to review .

Despite  the  negative  impacts often

reported ,  it  was a lso acknowledged  that

the  growth of  the  CBC s ite  may  bring

pos itive  benefits to the  wider  area, e .g.

increased  public  transport  provis ion

(Cambridge  South Ra i lway  Station, better

bus l inks), better  amen ities and  loca l

services.

The  a lready  widespread  use  of  techno logy

and  data, both in organ isationa l

governance  and  management ,  as well  as

in everyday  l ife ,  led  interviewees to

accept  and  acknowledge  the  potentia l

benefits of  data-driven decis ion-making

and  associated  data co l lection and

mon itoring. However ,  interviews reflected

the  importance  of  privacy  when co l lecting

and  us ing data – despite  different

aspects of  privacy  being emphas ised  by

different  stakeho lders, a common concern

emerged  around  the  identification of

individua ls.
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4 .  DETAILED

RESULTS

4 . 1  INFORMATION  FOR
DIGITAL  TWIN
DEVELOPMENT

Developing an appropriate  problem

defin ition to construct  a Purpose  and

baseline  for  CDT development  in an

inclus ive  way;

Measuring what  matters;

Cons idering the  potentia l  ways of

us ing the  model  in decis ion-making

processes in con junction with

requirements regarding user

interfaces for  different  stakeho lder

groups.

Relevant  stakeho lders’ key  concerns and

interests represent  va luable  ins ights to

support  the  place-based  development

of  dig ita l  decis ion-making support  too ls,

such as city-sca le  dig ita l  twins. The

information provided  by  the  interviewees

is expected  to be  used  to va l idate  the

underlying assumptions built  into the

Cambridge  C ity-sca le  D ig ita l  Twin (CDT)

model  and  to guide  its future

development ,  evo lution and  relationsh ips

to other  too ls and  information used  by  

the  stakeho lders.

Our  respondents stressed  the  importance

of  three  key  themes during the  interviews:

In terms of  defin ing the  problem  to be

addressed  by  the  CDT, the  issues of

transport  and  mobility  were  ma in ly

cons idered  an access ibility  issue  – of  the

s ite  and  res identia l  properties nearby .  

“…we have quite  an  act ive  health  and

wel lbeing team … so  i f  we can look  at  the

reduct ions  in  … air  pol lut ion  in  the  area as

wel l ,  th ings  l ike  that  p lay  real ly  wel l .”

“…it ’s  quite  d i f f icult  for  residents  to

access  data  that  doesn’t  have  any  pr ivacy

impl icat ions  at  a l l  so ,  you  know,  i f  i t  was

easier  to  see  what  that  pol lut ion

monitor ing  was generat ing  then potent ia l ly

that  would  g ive  us  more  grounds e ither  for

pushing harder  for  act ion  to  be  taken or

actual ly  i t  might  a l lay  people ’s  concerns

but  at  the  moment  we don’t  know.”

However ,  perspectives vary  across

stakeho lder  groups: with a focus on the

associated  traffic  perceived  as nuisance

for  res idents; the  time ,  costs and

conditions of  transport/mobility  for

employees; susta inability  goa ls and

recruitment  potentia l  for  employers; core

bus iness for  service  providers; and  as

part  of  a broader  traffic/congestion

problem  for  loca l  councils.

5.
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Our  interviews a lso h igh l ighted  a need

for  ‘measuring what  matters’ – wh ich

may  require  new  approaches to data

co l lection, modelling and  commun ication

of  information. Beyond  the  request  to

co l lect  and  model  a ir  qua l ity  data,

interviewees perceived  a lack  of

measuring ‘rea l-world ’  pedestrian and

cycling traffic  and  public  transport  use

(rather  than estimating). A key  concern

for  employees is to cons ider  the

poss ibilities for  multi-mode  journeys and

non-traditiona l  transport  forms (e .g. car

sharing, micro mobility) in data co l lection

and  modelling to improve  these .

The  focus on better  understanding work

and  home  locations and  travel  between

these  has been confirmed  by  the

interviews. However ,  some  potentia l ly

overlooked  aspects were  a lso h igh l ighted

such as res idents’ journeys in/around  the

s ite  and  outward  journeys (one

interviewee  sa id :  “It  might  be  interesting

to see  if  a reasonable  proportion of

people  who l ive  nearby  are  actua l ly  go ing

into the  campus for  work”); the  travel

demand  and  stra in on public  transport

services generated  not  by  employees but

schoo l  students (s ixth form  specifica l ly);

and  the  impact  of  hous ing, hous ing

provis ion and  affordability  on transport

and  mobility  with a specia l  focus on less

well-pa id  commuters, e .g. NHS workers.

“… pedestr ians  should  be  at  the  top

of  transport  h ierarchy ,  you  should

design for  pedestr ians  f i rst  and then

cycles  and then motor  vehic les ,  but  in

terms of  count ing i t ’s  done the  other

way round always ,  and everything is

just i f ied  on  vehic le  movements .”

“… understanding at  a  h igh  level  some of

the  strategic  impacts  of  doing things

quickly  is  something that  we don’t  have .  

But  I  th ink  the  d igital  twin  would  be  quite

helpful  for  us  to  be  able  to… part icular ly

when you are  making that  strategic

case for  something -  to  be  able  to  quickly

test  out  whether  i t  does  actual ly  make a

big  d i f ference i f  we did  ' th is  b ig  scheme or

this  b ig  scheme from this  p lace ' .”

In terms of  data and  model  uses and

associated  interfaces, a frequently

emphas ised  requirement  is the  potentia l

of  l inking long-term  strateg ic  goa ls and

development  scenarios to susta inability

plans and  short  and  mid-term  impact

(e .g. on traffic ,  hous ing). Th is way  the

model  could  support  scrutiny  (from

citizens) and  measuring the  viability  and

compliance  with transport  pledges of

organ isations moving into the  CBC

(councils). There  is however  a sense  that

access to the  model  and  model  outputs

should  be  different  for  citizens

(transparency),  loca l  authorities

(operationa l  use) and  other  stakeho lders

(access to specific  information for

specific  purposes).

Employers for  example  are  interested  in

understanding the  impact  of  their

transport  schemes on traffic ,  and

poss ibly  coordinating and  learn ing from

one  another  on the  s ite .

Understanding the  potentia l  use

and  usefulness of  predictive  modelling

for  service  providers could  be  a key

priority  as these  stakeho lders currently

do not  use  such methods to improve  their

services.
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4 .2  FURTHER  ISSUES
RELEVANT  TO  SUCCESSFUL
IMPLEMENTATION

The  need  for  a strateg ic  vis ion and

effective  leadersh ip  in working

towards that  vis ion – with the

expectation being that  th is is to be

undertaken by  a public  sector  body;

Building more  and  better

co l laboration across the

organ isations on s ite  and  a l locating

ro les and  respons ibilities (e .g.

between private  and  public  sector

CBC stakeho lders – hospita l/NHS vs

private  compan ies) to improve

distribution of  benefits, costs,

contributions;    

A l low  for  more  dynamic ,  inclus ive  and

participative  decis ion-making (with

feedback  loops incorporated),  and

improve  the  integration of  the  s ite

and  its stakeho lders with the

surrounding commun ities (one

interviewee  sa id :  “…the  campus

th inks of  itself  as a town, as a spatia l

entity  in its own right”).

Some  of  the  themes and  concerns

mentioned  during the  interviews

supersede  the  capabilities of  any  model

or  dig ita l  decis ion-making support  too l .

However ,  the  issues covered  seem

pertinent  to support  successful

implementation and  operationa l isation of

the  CDT and  to ensuring its contribution

to improving governance  processes and

outcomes for  stakeho lders and  citizens. 

Particular  themes frequently  mentioned

in the  interviews include  the  fo l lowing:

 

“So you’ve  got  the  County

Counci l ,  the  Greater  Cambridge

Partnership  and the  Combined

Author ity  Mayor  a l l  with

transport  responsibi l i t ies  and i t

feels  l ike  none of  them real ly

quite  know where  the

responsibi l i t ies  f in ish  and end.”

Interviewees a lso emphas ised  a range  of

deep-routed  structura l  problems wh ich

may  contribute  to ma inta in ing path

dependence  and  res istance  to change .

There  is an acknowledgement  for  the

need  to accommodate  growth (of  the

s ite ,  but  a lso of  the  economy  of  the

broader  city  reg ion) and  a para l lel

understanding that  a s i loed

organ isationa l  context  (e .g. across

government  levels) h inders the

development  of  strateg ic  leadersh ip

wh ich would  be  required  to produce

appropriate  vis ions, plans and  mandate

compliance .  The  dispersed  authority  and

respons ibilities are  a lso l ikely  to act  as

barriers to coordinate  large-sca le

investment  (e .g. l ight  ra i l  systems

serving the  reg ion or  dedicated  bus lanes

throughout  congested  areas).

On-street  parking generated  by

employees travelling to the  s ite  is clearly

a concern for  loca l  res idents – however

there  is an acknowledgement  that  th is is

not  an issue  any  modelling too l  could

dea l  with. Instead ,  concrete  actions are

suggested  – for  example  outright  bans

on on-street  parking in the  broader  area

driven by  safety  concerns (res idents);

flexible  working hours (employees); and

supporting ‘crowdsourced ’  public

transport  (car  sharing) to the  extent  that

corresponds with ava i lable  parking places

on s ite .

7.

“We’re  not  in  the  posit ion  of  being a  recognised

stakeholder  or  consistent ly  kept  in  the  loop -

we’re  a lways being k ind  of  caught  on  the  hop

and so  i t ’s  quite  d i f f icult  sometimes to  get

proper  community  v iews because we’re

already react ing to  th ings  that  have  suddenly

been sprung on  us .”



4 .3  DATA ETHICS:
COLLECTION ,  SHARING
AND  UTILISATION
Stakeho lders and  citizens expressed

strong views regarding practices of  data

co l lection, sharing and  utilisation wh ich

has obvious implications for  the  CDT

model  and  associated  data co l lection

needs.

The  issue  most  often mentioned  regards

privacy  concerns, wh ich is a centra l

cons ideration for  a l l  stakeho lder  groups. 

C itizens (res idents and  employees) are

not  opposed  to data co l lection –

however ,  they  expressed  concerns over

being (even inadvertently) individua l ly

identified  through data co l lection

processes. Data class ified  as sens itive  by

these  groups include  number  plates,

exact  home  location (town/broader

neighbourhood  accepted).  S imilar

concerns are  vo iced  by  employers

regarding the  poss ibility  of  identifying

their  employees. In addition, passenger

data is a lso class ified  as sens itive  for

commercia l  reasons by  public  transport

service  providers.

The  data co l lected  being accurate  enough

to represent  the  rea l ity  of  the  problems

faced  is a lso an important  issue ,

including the  reliability ,  qua l ity  and

comparability  of  data. 

There  were  suggestions that  more

inclus ion (e .g. of  res idents) in data

co l lection, or  gathering feedback  on what

data should  be  co l lected  and  in what

ways, could  improve  data co l lection

processes and  by  extens ion, outcomes.

“I  would  say  qual i ty  and comparabi l i ty  of

the  data .   So  especial ly  i f  i t ’s  travel

survey  data ,  making sure  i t ’s  been

col lected for  a  representat ive  sample  of

the  workforce ,  because some of  these

things  are  e lect ive .”

“I  can ’t  see  why just  monitor ing  the

numbers  in  th is  s i tuat ion  would  be  an

issue… I  personal ly  wouldn’t  have  thought

you’d  even need number  p late  recognit ion

or  anything l ike  that ,  just  l i teral ly  looking

at  the  numbers  of  people  coming in  at

different  t imes of  the  day  would  te l l  you

what  they  are  there  for .”

According to our  interviewees, any  data

co l lection must  a lways be  driven by  a

well-defined  purpose .  As such,

stakeho lders broadly  support  data and

data-driven decis ion-making as long as

there  is a good  understanding of ,  and

transparency  around ,  why  particular  data

is co l lected  and  how  it  is used  to support

decis ions and  so lution options to

press ing problems.

8.



Overa l l ,  co l lecting data and  us ing it  to

improve  po l icy  and  practica l  decis ions

and  decis ion-making processes is

welcomed  by  a l l  interviewed  stakeho lder

groups in the  study  area. Needing to

make  such processes as transparent  as

poss ible  is however  a lso vo iced .

Understanding how  transparency  could

be  ach ieved  wh i lst  a lso protecting

commercia l ly  sens itive  data is an

important  issue  to certa in stakeho lders

(e .g. service  providers). 

However ,  stakeho lders and  citizens seem

to converge  on the  view  that  data

streams, ava i lable  in varying forms to

different  groups, could  ass ist  with more

co l laborative  and  inclus ive  decis ion-

making and  can contribute  to improving

accountability .

“If  we can get  better  governance at  the

Biomedical  Campus,  more  transparent ,

accountable  governance,  people  we can

talk  to ,  people  that  can get  th ings  done,

bang some heads together ,  i t ’s  not  too  late

… There ’s  a  lot  of  enthusiasm and

expert ise  in  the  people  that  l ive  in  the

area and i t ’s  never  used.”

“…ult imately ,  i f  i t ’s  for  a  common good,  i t ’s

hard  to  argue against  that  in  terms

of  transport  management  and putt ing  in

solut ions  that  are  designed to  improve

and that ’s  hopeful ly  what  everybody’s

working towards ,  rather  than putt ing  in

restr ict ions  on  people ’s  l ibert ies  or

movements  and things  l ike  that .”

Sharing potentia l ly  useful  information

across stakeho lder  groups, and  open ing

up  non-sens itive  data, has a lso been

mentioned  by  interviewees as having

the  potentia l  to improve  the

transport/mobility  problem .  One  specific

example  regarded  the  potentia l  of  open ing

up  home/work  location data ( in a

non-sens itive ,  contro l lable  way) to

improve  ride  sharing and  other  public

transport  services.
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APPENDIX  A

INTERVIEW  QUESTIONS

1 .  What  aspects of  the  proposed  development  matter  to you  the  most  and

why? (pos itives/opportun ities and  negatives/nuisances)

 

2 .  Of  these ,  what  are  those  that  "drive  you  nuts"? What  are  those  wh ich you

can cope  with, and  what  impact  does th is have  on your  da i ly  l ife?

 

3 .  Do you  expect  the  current  s ituation to change  in the  future? If  so, in what

direction?

 

4 .  Do you  a lready  use  information/data in some  way  to better  utilise  the

opportun ities (pos itives) and  dea l  with the  problems (negatives)?

 

5 .  Is there  any  additiona l  information/data wh ich you  currently  do not  have

access to but  could  ass ist  you  to better  utilise  the  opportun ities (pos itives)

and  dea l  with the  problems (negatives)?

 

6. Do you  know  how  to access th is information/data? Is there  any  other  factor

that  prevents you  from  utilis ing the  information/data?

 

7 .  Do you  have  any  specific  concerns regarding data co l lection on/around  the

s ite?

 

8 .  Do you  have  any  specific  concerns regarding the  use  of  the  data co l lected  in

supporting decis ions related  to the  CBC development?

The  questions below  were  used  as the  bas is for  a l l  interviews carried  out  - there

were  some  minor  adjustments in order  to ta i lor  them  to the  specific  stakeho lder

groups without  los ing the  essence  of  the  question:
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