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Who am I?

• Education:

– B.Eng (Hons) – Production Engineering (WIT)

– MSc – Industrial Engineering (MSU)
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• Associate Pro Vice-Chancellor (and Professor)

• Executive Dean, Associate Dean (Internationalisation), Head of Department of Management – Durham 

University Business School (Professor)

• L/SL/Professor in Operations Management at the York Management School

• EPSRC SRF/RF in Warwick University – Operations Management

• 2 years as Sub-Systems Engineer at NASA – John C. Stennis Space Centre – MS

• Non-Executive Director at the UK National Commission for UNESCO
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The “banana” world view problem

https://www.google.com/url?sa=i&url=http%3A%2F%2Fsoerenkern.com%2F2013%2F11%2F01%2Feu-regulations-dictatorship-bureaucrats%2F&psig=AOvVaw2NJDqk2Rj36WVw8ontFF9X&ust=1646915887605000&source=images&cd=vfe&ved=0CAsQjRxqFwoTCNiIyPeFufYCFQAAAAAdAAAAABAJ
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The “banana” world view problem

Blue Java Mysore Red New Guinea

https://www.google.com/url?sa=i&url=https%3A%2F%2Ftimesofindia.indiatimes.com%2Flife-style%2Ffood-news%2Fwhat-is-blue-java-banana-and-what-it-tastes-like%2Farticleshow%2F82000573.cms&psig=AOvVaw17-FNu-HP28K3rPqkqZOBo&ust=1698839726673000&source=images&cd=vfe&ved=0CBAQjRxqFwoTCICr6pWeoIIDFQAAAAAdAAAAABAE
https://www.google.com/url?sa=i&url=https%3A%2F%2Fspecialtyproduce.com%2Fproduce%2FMysore_Bananas_23655.php&psig=AOvVaw0y4MSn9TlbIvk5NiO_SpMP&ust=1698840648200000&source=images&cd=vfe&opi=89978449&ved=0CA8QjRxqFwoTCKDi5uGgoIIDFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.tasteofhome.com%2Farticle%2Fred-banana%2F&psig=AOvVaw2M_7KfXledSwwVRsC4dhqV&ust=1698840720826000&source=images&cd=vfe&opi=89978449&ved=0CA8QjRxqFwoTCLDcooGhoIIDFQAAAAAdAAAAABAD


6

The “banana” world view problem
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The “banana” world view problem

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.swindonadvertiser.co.uk%2Fnews%2F17763369.reader-recommends-best-corner-shops-swindon%2F&psig=AOvVaw2LEU4pADs43O4rG8pBkf8X&ust=1646916143121000&source=images&cd=vfe&ved=0CAsQjRxqFwoTCJDNv_KGufYCFQAAAAAdAAAAABAD
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The “banana” world view problem

95% of Indian shampoo sales are through single use 

sachets.
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The “banana” world view problem

15% market

25% market and growing
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The “banana” world view problem

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.ey.com%2Fen_gl%2Fadvanced-manufacturing%2Fhow-the-factory-of-today-becomes-the-factory-of-the-future&psig=AOvVaw17levcMGMqztLLSki-1leK&ust=1698841609409000&source=images&cd=vfe&opi=89978449&ved=0CA8QjRxqFwoTCPiEzqikoIIDFQAAAAAdAAAAABAD
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The “banana” world view problem

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.ubc.net%2Fcontent%2Fliepaja-business-incubator-interested-develop-cooperation&psig=AOvVaw2ki7ZWTgNQ8DmH5ShTS0Mw&ust=1646916246433000&source=images&cd=vfe&ved=0CAsQjRxqFwoTCNCapaOHufYCFQAAAAAdAAAAABAD
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The “banana” world view problem

https://www.google.com/url?sa=i&url=https%3A%2F%2Fzeenews.india.com%2Fkanpur%2Fwith-no-work-mumbais-famed-dabbawalas-seek-financial-help-during-covid-19-lockdown-2275078.html&psig=AOvVaw2Qi3xtXVeOfCpqD5Q4Gsc1&ust=1646916288466000&source=images&cd=vfe&ved=0CAsQjRxqFwoTCJie2riHufYCFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.ajot.com%2Fpremium%2Fajot-drones-and-the-supply-chain&psig=AOvVaw1xr2BCYoo7xWNWG-mERfkx&ust=1646916343769000&source=images&cd=vfe&ved=0CAsQjRxqFwoTCIDL3M-HufYCFQAAAAAdAAAAABAD
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The “banana” world view problem

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.planningresource.co.uk%2Farticle%2F1430222%2Fplans-approved-rochdale-town-centre-regeneration&psig=AOvVaw3VAESnBrSPcLst9COc-hza&ust=1698841711965000&source=images&cd=vfe&opi=89978449&ved=0CA8QjRxqFwoTCNCUv9ukoIIDFQAAAAAdAAAAABAU
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The “banana” world view problem

https://www.google.com/url?sa=i&url=https%3A%2F%2Fm.rediff.com%2Fnews%2Finterview%2Fsvr-srinivas-dharavi-will-be-an-important-address-in-mumbai%2F20230222.htm&psig=AOvVaw2E1FTJRCPRfdCPYl5LN9FH&ust=1698841491062000&source=images&cd=vfe&opi=89978449&ved=0CA8QjRxqFwoTCNCR-_SjoIIDFQAAAAAdAAAAABAH
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The “banana” world view problem
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The “banana” world view problem
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The “banana” world view problem

$1.5Tn – Luxury Economy
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The “banana” world view problem

$1.5Tn – Luxury Economy… 

excludes 2/3 of the world
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The “banana” world view problem

• XX has an unemployment rate of 4.4 percent

• 7.5 percent of the population still lives below the poverty line

• 10 percent of the population in XX controls 21.2 percent of the entire 

nation’s wealth

• 36 percent of immigrant children live in poverty in XX
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The “banana” world view problem

• Norway has an unemployment rate of 4.4 percent

• 7.5 percent of the population still lives below the poverty line

• 10 percent of the population in Norway controls 21.2 percent of the 

entire nation’s wealth

• 36 percent of immigrant children live in poverty in Norway



https://www.google.com/url?sa=i&url=https%3A%2F%2Fmeetingoftheminds.org%2Fcal%2Fhuman-capital-sustainable-cities&psig=AOvVaw0x7KyXsayufY6EU4v9iYJi&ust=1617875543363000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCLDbuZ_u6-8CFQAAAAAdAAAAABA7
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.hppr.org%2Fpost%2Fmore-coloradans-leaving-city-life-simpler-rural-existence&psig=AOvVaw1ZgiM21owDxxPZcox3KxDy&ust=1617875771761000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCPDNtYrv6-8CFQAAAAAdAAAAABAJ
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.factsmagazine.co.uk%2Fnews%2Fsmart-transport-for-the-modern-city%2F&psig=AOvVaw3VuXHDInk6S95U_7QOZ1jt&ust=1617885128702000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCLiKhvuR7O8CFQAAAAAdAAAAABAJ
https://www.google.com/imgres?imgurl=https%3A%2F%2Fcdn2.civitatis.com%2Findia%2Fbombay%2Ftour-barrio-marginal-dharavi-grid.jpg&imgrefurl=https%3A%2F%2Fwww.civitatis.com%2Fen%2Fmumbai%2Fslum-tour-dhavari%2F&tbnid=HZDr-806gy25fM&vet=12ahUKEwiGv9ze7uvvAhUL-BoKHT6nDkoQMyhFegQIARBA..i&docid=KO0SW9ysxl0hRM&w=640&h=286&q=dharavi&ved=2ahUKEwiGv9ze7uvvAhUL-BoKHT6nDkoQMyhFegQIARBA


Can smart cities be created with 

ESG?

People

Technology

Governance

Features of a Smart City



1. Multiple Actors

What is a City?

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.weforum.org%2Fagenda%2F2015%2F11%2Fwhy-we-need-better-social-safety-nets-in-cities%2F&psig=AOvVaw2xu2ooguWqrZDdFsXXfsrX&ust=1621340214842000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCKjC4pHZ0PACFQAAAAAdAAAAABAJ
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1. Multiple Actors

2. Interact dynamically

What is a City?

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.citizenlab.co%2Fblog%2Fcivic-engagement%2Fsmart-city-evolution%2F&psig=AOvVaw1KwSmcBIXjhSKTbuSa2R7B&ust=1621340393896000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCNigy-7Z0PACFQAAAAAdAAAAABAD
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1. Multiple Actors

2. Interact dynamically

3. Direct & Indirect feedback loops

What is a City?

https://www.google.com/url?sa=i&url=https%3A%2F%2Fthenextweb.com%2Fnews%2Fai-snitches-on-naughty-brits-who-wont-stay-home-during-coronavirus-pandemic&psig=AOvVaw0f3Hi1jHU-eEGjitBdjtwl&ust=1621340849101000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCMigpsLb0PACFQAAAAAdAAAAABA9
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1. Multiple Actors

2. Interact dynamically

3. Direct & Indirect feedback loops

4. Open systems

What is a City?

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.balloonridesltd.co.uk%2Fpicture%2Fgreat-view-of-york-from-a-balloon-flight&psig=AOvVaw1DFjjBgniWCpb1tI3iIkoC&ust=1621341458706000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCODBwebd0PACFQAAAAAdAAAAABAO
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1. Multiple Actors

2. Interact dynamically

3. Direct & Indirect feedback loops

4. Open systems

5. Distributed memory

6. Emergent behaviour – non linear

7. Adaptive 

What is a City?



What is a City?

• Cities – Trade corridors

• Balancing Complexity

• Citizen-Place Centric

• Quadruple focus

• Evidence driven

• Academically driven - pragmatic



indexDNA Framework for Smart Cities 
White Paper with citiesabc and openbusinesscouncil

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.coolgeography.co.uk%2FA-level%2FAQA%2FYear%252013%2FWorld%2520Cities%2FMumbai%2FMumbai.htm&psig=AOvVaw0XVbXKKY4kVsNUkixzTnhD&ust=1621422496445000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCPisyNSL0_ACFQAAAAAdAAAAABAD


indexDNA Framework for Smart Cities 
White Paper with citiesabc and openbusinesscouncil

• One million people live in the 240-hectare Dharavi (2 

sq. Kms)

• 43% of Dharavi are self-employed (US <11%)

• Estimated 5,000 businesses and 35,000 single-room 

factories

• Unskilled average income 150 rupees a day ($2.50) 

SDG 1.1 ($1.25 per day)

• Skilled average income is 1500 rupees a day 

($20.50)

• 60 primarily schools 13 secondary schools and 8 

private

• Annual economy approx. $1.6 Bn

Circular Economy

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.techabc.org%2F&psig=AOvVaw1zoAoiBYZ1-QEvsvLIIdgD&ust=1621340147315000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCOjQ2-_Y0PACFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fworldsmartcities.org%2F&psig=AOvVaw18d-wLfrJ51zp2ka6YNLuN&ust=1621586247469000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCNj11tXt1_ACFQAAAAAdAAAAABAR


Dharavi aims to be a circular economy 

benchmark

Circular 
Economy

Consumer 
Economy

Circular Economy

• Mumbai generates 9400 tonnes of waste daily.

• 80% of all solid waste (60% of plastic) is recycled in Dharavi.

• 15,000 factories dedicated to recycling.

• 250,000 people are directly employed by the recycling industry.



Circular Economy – Plastic Waste

Recycle

Circular economy

Factory Shops Consumer Waste

Consumer economy 



Recycle

Circular economy

Circular Economy – Plastic Waste

Collection Sorting Crushing Cleaning Sales

Circular economy

Factory Shops Consumer Waste

Consumer economy 



Circular Economy – Collection

21

3

4

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.telegraphindia.com%2Fjharkhand%2Fdoorstep-garbage-collection-push%2Fcid%2F1693165&psig=AOvVaw0E59m2kjgnQ91uj548EDJy&ust=1621410091536000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCPCFzLbd0vACFQAAAAAdAAAAABAe
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.hindustantimes.com%2Fmumbai-news%2Fmumbai-teens-use-summer-holidays-to-spread-awareness-on-hazards-of-plastic-waste%2Fstory-OWMhVYUTpvsQE1N6e4yi4K.html&psig=AOvVaw0FFmQglA6ptKZliWUZyuZB&ust=1621410345202000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCLj_47fe0vACFQAAAAAdAAAAABAX
https://www.google.com/url?sa=i&url=https%3A%2F%2Ftimesofindia.indiatimes.com%2Fcity%2Fmumbai%2Fit-pays-to-manage-waste-find-9-sobo-socs%2Farticleshow%2F74432022.cms&psig=AOvVaw0wZMgm7dnb_PSxtriG7kBu&ust=1621410564775000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCKiCiKDf0vACFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Ftimesofindia.indiatimes.com%2Fcity%2Fmumbai%2Fit-pays-to-manage-waste-find-9-sobo-socs%2Farticleshow%2F74432022.cms&psig=AOvVaw0wZMgm7dnb_PSxtriG7kBu&ust=1621410564775000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCKiCiKDf0vACFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fworldsmartcities.org%2F&psig=AOvVaw18d-wLfrJ51zp2ka6YNLuN&ust=1621586247469000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCNj11tXt1_ACFQAAAAAdAAAAABAR


Circular Economy – Sorting & Segregation

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.gold.ac.uk%2Fcalendar%2F%3Fid%3D11220&psig=AOvVaw0Wmo5YF8R0MEOOPx1TnddV&ust=1621410755064000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCIDs1_3f0vACFQAAAAAdAAAAABAT
https://www.google.com/url?sa=i&url=https%3A%2F%2Ftwitter.com%2Fdharavislumtour%2Fstatus%2F719356606115241985&psig=AOvVaw0Wmo5YF8R0MEOOPx1TnddV&ust=1621410755064000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCIDs1_3f0vACFQAAAAAdAAAAABAy


Circular Economy – Crushing

https://www.google.com/url?sa=i&url=https%3A%2F%2Fdir-www.jiyan88.com%2Fmumbai%2Fpet-bottle-scrap.html&psig=AOvVaw37i-0NkzbXdjI1E_kVTkay&ust=1621411402493000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCNj-zaji0vACFQAAAAAdAAAAABAP
https://www.google.com/url?sa=i&url=https%3A%2F%2Fww3.rics.org%2Fuk%2Fen%2Fmodus%2Fbuilt-environment%2Fconstruction%2Fslumdog-billionaire--turning-rubbish-into-rupees.html&psig=AOvVaw1kXwOwyPiT_NeY3-UIybM_&ust=1621411060308000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCIDZ1Ivh0vACFQAAAAAdAAAAABAc


Circular Economy – Washing

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.gettyimages.com%2Fdetail%2Fnews-photo%2Fworkers-wash-shredded-plastic-waste-for-recycling-in-the-news-photo%2F453513662&psig=AOvVaw1kXwOwyPiT_NeY3-UIybM_&ust=1621411060308000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCIDZ1Ivh0vACFQAAAAAdAAAAABAx


Circular Economy – Sales

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.governancenow.com%2Fnews%2Fregular-story%2Fwhat-dharavi-needs-a-garbage-policy&psig=AOvVaw0FFmQglA6ptKZliWUZyuZB&ust=1621410345202000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCLj_47fe0vACFQAAAAAdAAAAABAm
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.techabc.org%2F&psig=AOvVaw1zoAoiBYZ1-QEvsvLIIdgD&ust=1621340147315000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCOjQ2-_Y0PACFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fworldsmartcities.org%2F&psig=AOvVaw18d-wLfrJ51zp2ka6YNLuN&ust=1621586247469000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCNj11tXt1_ACFQAAAAAdAAAAABAR


Circular Economy – Plastic Waste

Collection Sorting Crushing Cleaning Sales

Circular economy

Factory Shops Consumer Waste

Consumer economy 

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.techabc.org%2F&psig=AOvVaw1zoAoiBYZ1-QEvsvLIIdgD&ust=1621340147315000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCOjQ2-_Y0PACFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fworldsmartcities.org%2F&psig=AOvVaw18d-wLfrJ51zp2ka6YNLuN&ust=1621586247469000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCNj11tXt1_ACFQAAAAAdAAAAABAR


Circular Economy – Plastic Waste

Consumer 
Economy

Circular Economy

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.techabc.org%2F&psig=AOvVaw1zoAoiBYZ1-QEvsvLIIdgD&ust=1621340147315000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCOjQ2-_Y0PACFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fworldsmartcities.org%2F&psig=AOvVaw18d-wLfrJ51zp2ka6YNLuN&ust=1621586247469000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCNj11tXt1_ACFQAAAAAdAAAAABAR


Maurits Cornelis Escher

Circular Economy

https://www.google.com/url?sa=i&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FDrawing_Hands&psig=AOvVaw1KUsAExOsyLGKyetNxCq--&ust=1617872933977000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCOjDh8Xk6-8CFQAAAAAdAAAAABAE
https://www.google.com/url?sa=i&url=http%3A%2F%2Fplatoandthenerd.org%2Ftitle.html&psig=AOvVaw1FdGpI4p4qyTwGmjpggluk&ust=1617872783828000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCJCLy_fj6-8CFQAAAAAdAAAAABAL
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.techabc.org%2F&psig=AOvVaw1zoAoiBYZ1-QEvsvLIIdgD&ust=1621340147315000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCOjQ2-_Y0PACFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fworldsmartcities.org%2F&psig=AOvVaw18d-wLfrJ51zp2ka6YNLuN&ust=1621586247469000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCNj11tXt1_ACFQAAAAAdAAAAABAR


Layer 1: Inner core of the IndexDNA framework

Circular 
Economy

Consumer 
Economy

https://www.google.com/url?sa=i&url=http%3A%2F%2Fplatoandthenerd.org%2Ftitle.html&psig=AOvVaw1FdGpI4p4qyTwGmjpggluk&ust=1617872783828000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCJCLy_fj6-8CFQAAAAAdAAAAABAL
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.techabc.org%2F&psig=AOvVaw1zoAoiBYZ1-QEvsvLIIdgD&ust=1621340147315000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCOjQ2-_Y0PACFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fworldsmartcities.org%2F&psig=AOvVaw18d-wLfrJ51zp2ka6YNLuN&ust=1621586247469000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCNj11tXt1_ACFQAAAAAdAAAAABAR


Layer 2: Open interaction zone of the IndexDNA framework

Dharavi

https://www.google.com/imgres?imgurl=https%3A%2F%2Fupload.wikimedia.org%2Fwikipedia%2Fen%2Fthumb%2F1%2F1d%2FIndian_Institute_of_Technology_Bombay_Logo.svg%2F1200px-Indian_Institute_of_Technology_Bombay_Logo.svg.png&imgrefurl=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FIIT_Bombay&tbnid=gMSWKLLoKAONBM&vet=12ahUKEwjs6-av6NLwAhWigM4BHb32Ae4QMygAegUIARC2AQ..i&docid=NwILoxMFG6o1DM&w=1200&h=1170&q=iit%20bombay&hl=en&client=firefox-b-d&ved=2ahUKEwjs6-av6NLwAhWigM4BHb32Ae4QMygAegUIARC2AQ
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Layer 3: Outcome zone in the IndexDNA framework
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Layer 4: Technology Layer in the IndexDNA framework
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Layer 4: Technology Layer in the IndexDNA framework
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Layer 5: Citizen Outcome Layer in the IndexDNA framework

• Estimated 5,000 businesses and 35,000 
single-room factories

• Unskilled average income 150 rupees a 
day ($2.50)

• Skilled average income is 1500 rupees a 
day ($20.50)

• Annual economy approx. $1.6 Bn

Consumer 
Economy

Circular 
Economy
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IndexDNA framework

• IndexDNA™️ framework
• Complex Systems Perspective
• Focused on Society 5.0
• 5 Layer Model
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