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Contributors

Werner serves as an Associate Director in Buro Happold's Cities Unit
where he is responsible for driving sustainable industrial development
T research and planning. He is a seasoned Development Economist with
‘ some 20 years of professional experience. He is equipped with an
| s € extensive history tackling complex developmental challenges and
| %,,"5; : championing ambitious initiatives side-by-side with international
organisations, including the World Bank, the Deutsche Gesellschaft fur
Internationale Zusammenarbei (GlZ), the United Nations Development
Programme (UNDP) and the International Labour Organisation (ILO). In
Africa, he served at the team leader for various economic and industrial
development projects (including Ghana, Gambia, South Africa, DRC,
Namibia). As such he is uniquely positioned to apply international best
practice within a local context.
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Buro Happold City Economics
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Economic Analysis & Economic Industry Strategy &  Feasibility Studies & Transaction Regional development
Data Modelling Development Clusters Analysis Economic Appraisal advisory plans & economic
Strategies corridors
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Economic Impact Business Case and Urban Regeneration Infrastructure Demand National policy and
Assessment Viability Modelling & Revitalisation & Modelling strategy support and

enabling environment
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Spatial strategies and Zone T Social and Investment attraction
. e . Sustainability and environmental :
master planning repositioning green growth safeguards and marketing

strategies



Central Question for this session

Should all Industrial Parks be
Eco-Industrial Parks?

AFRICA
ECON

BURO HAPPOLD % £

MIC
ORGANIZATION



Circular Economy Definition Review — History of Circular Economy

The principle of removing the concept of waste from a linear economy would create what is known as a circular economy. It
isn’t about only minimising waste, avoiding waste or reducing waste, but rather eliminating the entire concept of waste. This
was the basis of William McDonough’s Cradle to Cradle philosophy which has become the basis of sophisticated Circular
Economy models. As the acknowledgement and evolution of this thinking continued, a number of publications and papers
followed (as illustrated in the timeline below).

2002: 2005: 2011: 2014: 2015: 2016: 2017:
William McDonough and Michael The Chinese Edition of Cradle to China Announces the 12th Five The World Economic Forum Ellen MacArthur Foundation China Begins the 13th Five Year Update on the EU’s circular
Braungart publish Cradle to Cradle is published as Year Plan “Promotion of the commits to the circular economy. publishes “Growth Within: a Plan “Implementation of the economy package and “Achieving
Cradle: Remaking the Way We The Design of the Circular Circular Economy” William McDonough is named circular economy for a Circular Economy.” Growth Within” published
Make Things Economy by Tsinghua and Tonji chair of the first Meta-Council for ~ competitive Europe” and
Universities the Circular Economy “Delivering the circular economy: The Netherlands expresses a
a toolkit for policymakers” commitment to the circular
economy

Google search results
for circular economy

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017




Circular Economy Definition Review The ReSOLVE Framework

ORIGIN
Created by Ellen MacArthur Foundation and McKinsey

PRINCIPLES

The ReSOLVE framework aims to produce circular practices in an economic system, particularly within
businesses or industrial sectors, by increasing economic efficiency within production systems which result in
environmental benefits.

The acronym stands for a list of six actions, each of which represents a major circular business opportunity:
Regenerate, Share, Optimise, Loop, Virtualise, and Exchange. Each action reinforces and accelerates the
performance of the other actions, creating a strong compounding effect.

LOCATIONS

The ReSOLVE framework has informed the European Union approach in alignment with central policies and
goals. Adoption by member states may vary.

BENEFITS

Comprehensive action based framework
Considers ecological regeneration through a shift to renewables

Fuels growth by capturing more value from existing infrastructure and products (focus on value creation
and retention)

LIMITATIONS

Focus on economic efficiency which results in environmental benefit (economy is pre eminent)
Lacks a spatial integration, e.g. land, infrastructure
Does not indicate where technological and biological processes integral to circular economy take place

Does not focus on citizens’ lifestyles and their willingness to adopt circular practices

PRINCIPLE

Presarve and enhance Renewables Finite materials
natural capital by controlling

finita stocks and balancing
renewable resource flows Regenerate  Substitue materials  Vituslise  Restore

ROSOLVE lovers: reganaerate,

virtualise, exchange Renewables flow management Stock management

o

Parts manufacturer

Voo

feadstock Product manufactures

PRINCIPLE

Regeneration 1 l Recycle
Optimise resource Vields
by circulating products, Sarvics provider b
components and materials Share h
in use at the hghest utliity ufacture
at all timas in both tachnical
and biol oglcal cycles
ROSOLVE lovers: reganerate,
share, optimise, loop Biogas .

\ Collection Collection

Extraction of
biochemical
feadstock’

o B J l
3 Minimise systematic

Foster system effectiveness I leakage and negative
by revealing and designing ! extemalities

out nagative externa lities

All ReSOLVE levars

Cract i (30

» Shift to renewable energy and materials
* Reclaim, retain, and restore health of ecosystems
* Return recovered biological resources to the biosphere

« Share assets (eg cars, rooms, appliances)
* Reuse/secondhand
« Prolong life through maintenance, design for durability, upgradability etc

« Increase performance/efficiency of product
* Remove waste in production and supply chain
« Leverage big data, automation, remote sensing and steering

—— = Pigest bically

* Recycle materials « Extract biochemicals from organic waste

+ Dematerialise directly (eg books, CDs, DVDs, travel)
« Dematerialise indirectly (eg online shopping)

* Replace old with advanced non-renewable materials
« Apply new technologies (eg 3D printing)
+ Choose new product/service (eg multimodal transport)



What are the main Success Factors of Eco-Industrial Parks

Various best-practice guides published. E.g.,

1. AEZO

2. UNIDO /UNDP /UNCTAD

3. African Development Bank, EBRD, World Bank / other MDBs
4. Ellen MacArthur Foundation (Circular Economies)

Common focal points:

Municipal utilities and waste management

Energy and water efficiency (incl. wastewater)

Social & Environmental Standards

Government Policies (incl. Municipal Government) & Government Capacity

N



Green Cities — Points to consider

12

Carbon Consulting

Health & Wellbeing ' 01

Urban Comfort l 02

|

11 ‘ Lifecycle Modelling

| |
10 ' Energy Transition Sustainability Framework | 03
!

09 " Investment Predictions Urban Climate Response | 04
1 |

08 District Certifications Stranded Assets | 05

Desaster Response ‘ 06

07/ ' Portfolio Reviews |
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Strong VISION — don‘t be afraid of scale or hurdles!

Passion and Determination — fundamental and can never be replaced!
Collaboration of public and private - going strong together!
Strategy — fundamental for success!

|dentification of the USP (unique Sustainability Points) — be new — be
original!

Timing — understand the dynamics and plan for the long run!
Identity — develop the shade of green for the SIZ/

Monitoring & Evaluation - independent 5rd Party Verification!
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1. Strong Vision - the basis for Eco-Industrial Parks
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DELIVERING
AND GUIDING
INDUSTRIAL
STRATEGIES
AND PLANS

[]
/]
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INTEGRATION OF
ENVIRONMENTAL
PROTECTION
AND ITS
MONITORING

PROVIDING SAFE
AND FAIR
WORKING

ENVIRONMENTS

ENSURING
HIGH QUALITY
OF PRODUCT
AND LIFE
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Visioning —an innovative approach

Game of Zones
India

Client : GIZ - Deutsche Gesellschaft Fur Internationale Zusammenarbeit GmbH
Duration: 2016
Services provided: Stakeholder engagement, economic strategy, incentives

Game of Zones is an educational game to show how different criteria interact
and contribute to the development of holistic sustainable planning concepts. The
game was developed by Buro Happold and is based on the German Sustainable
Building Council (DGNB) rating system for industrial sites.

The overall aim of the game is for players to learn about the different
sustainability concepts, identify potential synergies across categories, and then
discuss the concepts in a team and between groups.

The players can learn about how different criteria interact and contribute to the
development of holistic sustainable planning concepts. Players learn through
developing their own concept and seeing how others approach the challenge.

GLOBAL WARMING AWARENESS
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2. Passion and Determination

This is one ol the

THE EMOTIONAL JOURNEY OF "R
CREATING ANYTHING GREAT [/ st

This is the best
idea ever!!

T ; Imm...
I'his will be fun

T'his is harder than G & Sl Tets oall ita dies
Belief Persistence Quick, let's call it a day and
I thought say we learned something

Family+TTumour

This is guing 1o be

a lot of work Ok but it still sucks

This sucks | have no
idea what Im doing Dark swamp of despair

@ 1N

THE EMOTIONAL JOURNEY IS INEVITABLE AND PERHAPS NECESSARY
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Project: GIZ Eco Industrial Parks In
Client: GIZ




3. Collaboration of public and private

Institutional Alignment

1. A strategic programme for industrial parks should be inter-agency and inter-disciplinary.

2. Representatives and experts from a wide variety of public & private sector institutions,
development agencies, financing partners and civil society should be consulted.

3. Efficient cross-government and public-private coordination.
4. Development of government capacity and allocation of resources.

Creating an Enabling Environment for Collaboration

1. Industrial Development Policy and the role of individual government departments, SEQOs,
municipalities etc. must be clearly defined.

2. Effective platforms for public-private sector engagement must be created.
3. A clear understanding of marker gaps and failures among all role players.
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Industrial Space

A thriving economy +
historically low interest
rates are driving
housing demand in
major cities and
metropolitan areas,
reducing space for
Industrial Zones close
to cities.
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Mobility & Logistics
Dieselgate is
promoting
environmentally
friendly logistics and
mobility (geared
towards freight, public
transport, e-mobility,
cycling, on foot). New
logistics. Industrial
Zones with intelligent
mobility

4. Industrial Park Development Strategy

Energy Transition
Energy transition from
fossil / nuclear to
renewable energies.
Decentralized energy
concepts at the
Industrial Zone level
for a clean and
environmentally
friendly, almost zero-
emissions city.

Digitalization
Sustainable Industrial
Zones are in need for
more digital solutions.
Real estate industry is
taking the first steps

towards "smart" in
order to become
integrated and digital,
Industries need to
follow

Integrated, data-based Sustainable Industrial Zones

Climate Change

Climate emergency
and related public
interest in e.g. CO2
emissions. UN climate
protection goals and
the 2030 Agenda as
clear signposts






Industrial Symbiosis & Competitive Advantage (top-down approach)

Meat, Fish, Fruit, Vegetables, Oils and Fat Products

Dairy products
Grain Mill, Bakery and Animal Feed Products
! Other food products
Beverages and tobacco products

Textiles, Clothing, Leather Products and Footwear

Wood and Wood Products
Furniture
Paper and Paper Products

Publishing and Printing

4 Petroleum
A Chemicals & Chemical Products (incl Plastic
Products)

Rubber Products
Non-Metallic Mineral Products
. Basic Metal Products

9 ~ Structural Metal Products
Other Fabricated Metal Products
Machinery & Equipment
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Electrical Machinery & Apparatus
Communication, Medical and other Electronic
Equipment
Manufacturing of Transport Equipment

N
(=]
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Handcrafts & curios - Informal
Other Manufacturing & Recycling
Other manufacturing - Informal

N N
oW

+ Bilateral Relationship —

* Uni-directional Relationship ==p
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Economic analysis of a manufacturing economy (top-down approach)

_) Example of Priority Sectors
R} " | ransport Basic Meta :
‘ Platinum & other minerals

Electronics

S PR Biotechnology
Industry, omponents '
\ ' — Perishables

Fuel Cells

Capital goods
Aerospace

Plastics & Rubber

Pharmaceuticals
Chemicals

Capital goods
Transport logistics

‘l} 5 :&%CNAOM\C )
BURO HAPPOLD T, 2, Advanced Manufacturing



Example - Carbon Strategy for Green Pharma Parc, Germany

PRE DESIGN

EerE |y |aEn | e

DESIGN PHASE

REDUCE - REACH ZERO

/

MEASURE & BALANCE

Site-wide Digital Twin

LEYERAGE

S

PASSIVE DESIGN

Microclimate optimisation for wind,

o,

ENERGY EFFICIENCY

Sector coupling

-

AR

GREEN SUPPLY

Site selection for renewable potential

COMPENSATION

Off-Site renewables

E ﬂ o Site-wide energy monitoring sun, shade, humidity, temperature Smart Grid, Low-Ex network Phase out fossil fuels Power-Purchase Agreements,
- == 5 Industrie 4.0 Climate resilience Distributed energy centers On-site renewables, green hydrogen Green electricity tariffs,
W D Reduce Urban Heat Island Effect Energy storage Digital/ smart infrastructure Carbon offsetting in form of
carbon credits
Zero Carbon certification
LY o Energy audits Optimise building form, massing, H‘}"A(_: eﬁ-lt:lency Building Integrated Renewables
c . . . Distribution systems .
= Energy metering orientation . Daily/ seasonal storage
= .. - Heat/coolth reclaim r . .
= Al, machine learning BMS Efficient building envelope Buildi : Electrification of heating/cooling
@ Passive design measures u! !ng controls
Low-Tech measures Buildings as Prosumers
< Sensors, monitors and Spa:icef I.ayout pllarlmlng dload HVAC Terminal units *  Users’ behaviour
' ° displays connected to Re_ uce interna plugged loads Low velocity distribution
5 Digital Twi Mixed-mode ventilation e
5 igital Twin - Lighting systems
= Matural daylight
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4. Industrial Park Development Strategy

VISION PRINCIPLES CONCEPTS KEY PERFORMANCE INDICATORS INDIVIDUAL IMPLEMENTATION
INDUSTRIES AND MONITORING
1 ] 1 00
2 RESOURCES
g
= ENVIRONMENTAL AND . . .
= ECONOMIC STRENGTH
Z
o . . . OPERATIONAL
E > —> SUSTAINABLE —> > > siz
S < I INDUSTRIAL ZONE ¢ PERU
< REFINEMENT
g' INTEGRITY AND
3 PARTNERSHIPS
=
x
- FAIR AND SOUND »
WORK ENVIRONMENT
IMPLEMENTATION AND

SIZ FRAMEWORK DEVELOPMENT COMMUNICATION

ECONOMIC SCOPING

AFRICA
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5. Identification of the USP (Unique Sustainability Points)

High level
rating system
review: cost,

time
certification.

Rating
systems:
overlay with
K.A.CARE

Guidelines
assessment,
integrated

Concepts and
framework
development

Livable cities
mapping

Detailed

review of
weighting

Top down
and bottom
up approach

to review

credits

Alignment
of credits with
K.A.CARE
objectives and
framework

Framework
opportunities

Pilot

building
relationship

with

Draft
sustainability
rating system
development

Material

selection

process and

framework

Further category
review existing
systems

Continued
review,
consolidation

t

Systems
4 Draft
hinking and

example
hierarchy

credit
logic
development
promotion

Incorporate
stakeholder
engagement
strategy

Consideration
of tools and

calculations

Smart
visualisation
concepts for
design and

Test rating
systemon
K.A.CARE pilot
developments

Consideration
of supporting

documents

Develop
Interactive
Sustainablity

Continous
evaluation of

K.A.CARE

Release
sustainable

rating sys

objectives resources process framework and feedback performance Framework performance

Review esign team fe esign team review

Rating System Development

Framework Development




6. Timing

Starting Date =
Date of Transfer of
Advance Payment

Month 1

Lead Consultants/
Designers

Workstreams

Buro Happold / KK Ar

BRIEF OPTIMISATION:
PARTIES TO REVIEW THE
FULL CLIENT BRIEF

AND AGREE PROJECT
MILESTONES
CONSULTANTS TO REVIEW.

EXISTING INFORM ATION,

AND PARTICIPATE IN THE
DEVELOPMENT

OF THE SCOPE OF WORKS
FOR THE INTE GRATED

NEXT STAGE.

CONSULTANTS TO PRODUCE

EXECUTION PLAN AND KEY

ESTABLISH GAPS AND NEED
FOR FURTHER INFORMATION

RESE ARCH WORKSTREAMS.
TO BE UNDERTAKEN IN THE

Integrated
Research

Month 2.4

INTEGRATED RESEARCH
WORKSTREAMS AS SCOPED IN
PREVIOUS STAGE.

Month 58

INTEGRATED RESEARCH
WORKSTREAM:
INPREVIOUS STAGE

((amontns )

(1 Mortn H

BURO HAPPOLD %
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ESTABLISH EMERGING
KEY STRATEGIES

STAKEHOLDER
CONSULTATION

([« 4 Montns ﬁ

Month9

S &5 SCOPED

UNDERSTAND CITYNEEDS AND
PRIORITIES

ANALYSIS OF INTEGRATED
RESEARCH

RESULTS AND UPDATE CITY
BASELINE

DEVELOP CITY REGIONAL BASELINE
PRELIMINARY CITY REGIONAL
MSIONS!

!

STAGE 2

Masterplan

Options

Month 1012

INTEGRATION OF IR
RESULTS INTO OPTIONS
DEVELOPMENT
PREPARATION OF
STRATEGIC REGIONAL AND
URBAN OPTIONS
COORDINAT

Month 1315

INTEGRATION OF IR
RESULTS INTO OPTIONS
DEVELOPMENT
PREPARATION OF
STRATEGIC REGIONAL AND
URBAN OPTIONS

DINATED
CRITERIAFOR OPTIONS

COORDINATED
CRITERIAFOR OPTIONS

Month 16

FINALIZATION OF PREFERRED
OPTION

SELECTION OF
OPTION (END OF STAGE)

ZONES
‘ORGANIZATION

DEVELOPMENT OF
RE GIONAL DEVELOPMENT
FRAMEWORK

Seale: 1:50,000 (1:25,000)

SELECTION OF

OPTION (END OF STAGE)
DEVELOPMENT OF
REGIONAL DE VELOPMENT
FRAMEWORK

FINANCIAL FEASIBILITY.
ST

Scale: 1:50,000 (1:25,0000

TOF ROUTES TO
DELIVERY AND PHASING OF
CITY TRANSFORMATION

STRATEGIES FOR MANAGEMENT /
GOVERNANCE OF CITY
TRANSFORM ATION

Scale: 1:50,000 (1:25,000)

* Financial madeliing of major public

STAGE 3

Masterplan

Month 17-21 Month 22.23

CURRENT STAGE

SIGN-OFF ON PREFERRED MASTERP LAN OP TION
CLIENT SIGNOFF OF MASTERPLAN

DEVELOPMENT OF CONCEPT
MASTERPLAN INTO
INTEGRATED MASTERPLAN IN

DETAILED DESIGN STUDIES IN
:2,000 TO SUPPORT

INTE GRATED MASTERPLAN
AND PLANNING PROCESS

FINAL MASTERPLANS AN
ASSOCIATED
STRATEGY DOCUMENTS

PHASING STUDY
Scale: 1:10,000 and 1:2,000

Planning

Next Steps

Month thc

SUPPORT IN THE
PREPARATION OF
FORMAL PLANNING
DOCUMENTS

Endortemantor

a
Euum !

TBC

ON OF MASTERPLAN TO AUTHORITIES

ISS

SUBMI

ANTICIPATED ADOP TION OF MASTERPLAN

ADVISORYROLE IN
APPROVAL
PROCESS

Month the

IMPLEMENTATION

RS

) >




7. ldentity

2km
——

APSEZ (2,300 HA) GIP (386 HA) ALEAP GRIP (32 HA) MPSEZ (1,114 HA) VATVA (527 HA) VAPI (902 HA)

ANDHRA PRADESH SPECIAL GREEN INDUSTRIAL PARK ASSOCIATION OF LADY MULTI-PRODUCT SPECIAL VATVA INDUSTRIAL PARK VAPI INDUSTRIAL PARK
ECONOMIC ZONE AT AT JADCHERLA ENTREPENEURS OF ANDHRA ECONOMIC ZONE AT AT AHMEDABAD AT VALSAD DISTRICT
VISAKHAPATNAM PRADESH AT NANDIGAMA NAIDUPETA
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Example - DGNB Scheme for Industrial Districts

DGNB

Deutsche Gesellschaft fiir Nachhaltiges Bauen
German Sustainable Building Council

Lune Delta, Bremerhaven
DGNB Certificate

S, M, L, XL options for Industries

FRI

BURO HAPPoLD%ﬁ' CCCCCCCC

© Design: CITYFORSTER creating better places, urbanegestalt, Transsolar
KlimaEngineering



8. Monitoring & Evaluation

BURO HAPPOLD “§;
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ROCESS QUALITY 65,

*
62.5%

Total Percentage
APSEZ

pi\OCF-SS QUALITY 72, 70

*
69.3%

Total Percentage
GIP Jadcherla

pROCESS QUALITY 6,

& %
60.6%

Total Percentage

aa Q




Central Question for this session

Should all Industrial Parks be
Eco-Industrial Parks?
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Key Discussion Points

1. Industrial development requires a clear Vision followed by a robust Policy Framework and a
National Industrial Parks Programme (what is the role of AfCFTA?)

2. Demand v/s Supply led growth — what are the main demand drivers in Nigeria for
manufactured goods?

3. Green/Circular Economic approaches v/s Traditional SEZ development approaches (what are
the benefits and trade-offs)

4. Institutional Alignment and Enabling Environment (public-public / public-private / civil societies
/ funding & financing)

5. Key success factors for consideration/discussion:
= Market assessment, regional trade integration and investor sounding
= Preliminary design and infrastructure assessment
= |ndustrial symbiosis and circular economic solutions
= Financial feasibility (rates of return) and regional economic impact

= Funding and operating business model(s)
= QOther?

BURO HAPPOLD “§; i
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Panel Discussion

Werner.vanZyl@burohappold.com

www.burohappold.com
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http://www.burohappold.com/

