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Background of the study

Final year project of a BEng Electronics Engineering student

Following relevant objectives of the SDG-CapaCities ESRC collaborative networking project between UK (DMU) and Japan (IGES)

Develop an understanding about climate planning and SDG awareness of cities in two countries

Develop a framework of analysis to evaluate the readiness of cities
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Aim and objectives

Understand how the city of Glasgow integrate the SDGs into their Climate Action Plans



Examine Glasgow’s climate change mitigation and adaptation plans and how they address SDGs 

Evaluate the sustainability of Glasgow city based on a specific assessment methodology using SDG indicators and GHG emissions

Provide recommendations on how SDGs can be better integrated in climate action plans for Glasgow city
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Glasgow City background

One of the majors cities in Scotland

Population (2019): 633,120 inhabitants

Population annual growth rate: 0.3%

Scottish economy powerhouse:

More than 18,000 businesses 

Employment: 312,500 people

Gross value added: 19.9 billion GBP



2019 UK’s top Cultural and Creative City

Average annual temperature: 8.5oC

Average annual precipitation: 1,171 mm

     (UK average: 885 mm)
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Situated on the bank of River Clyde in the West Central Lowlands and is the fourth largest city of the United Kingdom by population.

It is Scotland’s largest city with a population of more than 626,000 people at the centre of a metropolitan region of 1.8 million people 

Major global companies in business and finance, life sciences, digital technology, engineering, manufacturing, creative industries, maritime services and food and drink have opted for Glasgow as their preferred business location. 

Glasgow has been named the UK’s top cultural and creative city by the European Commission, ahead of London, Bristol, Brighton and Manchester. The EU Cultural and Creative Cities Monitor 2019 also ranked Glasgow as Europe’s leader for ‘openness, tolerance and trust’.



The inland temperature changes in Scotland have been similar to the UK in the recent decades with an average increase of about 1°C. By 2080, it is estimated that the average temperature in overall Scotland will have an increase of around 3°C

Annual rainfalls in Scotland have also raised about 13% above the average for the early 20th century. 

Recorded data for river flows show that there has been an upward trend in winter with an increase of around 70% in the northern area of Scotland since 1961. 

During this period, the Scotland’s climate has become 20% wetter while northern regions of Scotland have faced drier summertime conditions



During the next 20 to 50 years, the west regions of Scotland is predicted to experience an increase in rainfall in winter. Moreover, winter rains may become up to 15% or 20% heavier which can bring a widespread flooding across the Scotland

By the 2080s, sea level rise in Scotland and the UK may be between 1 cm for the low GHG emissions scenarios and 61cm for the high emissions scenario above the current level
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GHG emissions and reduction targets

GHG emissions (2017): 2,619 ktCO2e

Industry, commercial and agriculture (35.7%)

Transport (33.7%)

Domestic (30.3%)

LULUCF (0.3%)

Scotland Climate Change Act 2009 reduction targets

50% by 2030 and 80% by 2050 (1990 baseline)

Glasgow set a target to become a carbon neutral city by 2030
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Glasgow has been set a target of becoming a carbon neutral city by 2030 following a decision of the council's City Administration Committee (September 2019) following Climate Emergency Declarations from different local authorities around Europe and the UK
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Methodology
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Understand how CAPs are interlinked with SDGs in Glasgow





Literature Review





Evaluate the sustainability of Glasgow





Sustainability assessment tool





Desktop analysis of climate action plans in Glasgow





City Assessment System for Built Environment Efficiency (CASBEE)





Data collection for SDG indicators and GHG emissions in Glasgow





Climate Action in Glasgow

Mitigation

Adaptation

Carbon Management Plan

Sustainable Carbon project

City Plan 2 & Path for health

Scottish Government Waste Plan

Low carbon energy supply

Low carbon transport options

Urban regeneration

Waste Recycling

Projects against flooding

E.g. SUDS, maintenance of water courses

Built and natural environment

Climate Ready Clyde

Health and well being

Protection of vulnerable people
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Mitigation

CMP along Energy and Carbon masterplan: main goal is to adopt methods for Glasgow to generate more electricity which can be locally consumed from low or zero carbon sources of renewable energy

City Plan 2: reductions in the need for travel, increase of active travel by walking and cycling instead of using vehicles, and improvement of the vehicle technologies by introducing hybrid and electric vehicles, improvement in public transport (bus and rail)

Sustainable  Carbon project: this project attempts to achieve its sustainability aim through urban regeneration, delivering jobs and training, helping change the city’s image, regenerating communities, and tackling fuel poverty

Scottish Government Waste Plan: The Council has financially supported different companies which are active in the field of waste recycling in Glasgow and technically helped them by providing different facilities for sorting, storing and uplift of waste from the point of use.



Adaptation

Flooding: designing systems for water or rain drainage from local roads and public highways, systems for flood defences, maintenance of watercourses, and control of floods as a result of heavy rainfall and tidal and river flooding. Sustainable Urban Drainage Systems (Glasgow City Council, Scottish Water and the Scottish Environment Protection Agency (SEPA)

Climate Ready Clyde: The aim of this project is to build a more resilient, prosperous and fairer Glasgow City Region. For example, reducing the city’s ecological footprint, the low carbon building standards strategy was defined for building construction on Glasgow as an adaptation approach against the climate change, Protection of biodiversity features and the City’s natural environment.

Health and well being: Cross-cutting issue across key themes in adaptation strategy. Vulnerable people and those living in poverty suffer from negative health effects as a result of climate change. Moreover, there are also some inequality for those people in accessing to the resources that can improve health.
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City Assessment System for Built Environment Efficiency (CASBEE) (version 2012)





Source: Kawakubo S, Murakami S, Ikaga T and Asami Y (2018). Sustainability assessment of cities: SDGs and GHG emissions, Building Research & Information, 46:5, 528-539, DOI: 10.1080/09613218.2017.1356120
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The CASBEE software was developed by the Japan Sustainable Building Consortium (JSBC) and Institute for Building Environment and Energy Conservation (IBEC) as an assessment tool initially for offices in 2002. It was then expanded for assessment of cities and other aspects such as homes, buildings and urban development.



The assessment of Q is based on the concept of the triple bottom line, in which the quality of a city is comprehensively assessed from economic, social and environmental perspectives: the three pillars of sustainability. Assessment items and indicators for Q were basically selected from the proposed 230 global SDG indicators.



The assessment of Environmental load (L) is based on the amount of GHG emissions converted into CO2 equivalents (CO2eq) and evaluated based on annual GHG emissions per capita (t-CO2eq/person/year) in order to ensure a fair assessment,

regardless of population size.
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CASBEE indicators for Glasgow
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Raw indicator values are reported to understand the current actual conditions of cities. Then, cities are evaluated for each assessment item and a maximum of five points are given, corresponding to the conditions in a city and to political efforts led by the city.

Weighting coefficients for the three categories (economic, social and environmental aspects) are also equal in the default settings. If complex interactions among 17 goals, 169 targets and approximately 230 indicators of SDGs are revealed, the weighting coefficients can be changed to reflect this scientific knowledge.

Q is the score for each indicator or category on a five-point scale, which can be calculated from the relative position of the target city among cities worldwide (1 point is the worst score and 5 points represents the best score)



Examples

Q2.1.4 Disaster preparedness, measured by number of hospitals per 100,000 people. Glasgow = 6, raw score = 4.99

Q2.2.4 Childcare service, measured by number of facilities per 100 people. Glasgow = 0.2, raw score = 1.27



3 points is the baseline, average cities in Japan
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CASBEE results for Glasgow





Q1ENV = 2.9 

Q2SOC = 3.4 

Q3ECO = 3.1 

L = 6.2 
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Q Environment

Highest score (Q1.3): Resource recycling (25.2% of waste is recycled in Glasgow) reflecting the cities’ efforts in improving waste recycling

According to the data collected, Glasgow has a high ratio of green and water spaces (70%) Q1.1=3.59 and the local air and water quality is relatively good

Low score in Q1.4 is due to a low/zero CO2 absorption by forests per person (unsure whether this could be due to lack of data)



Q Social

Highest score (Q2.3): Social vitality due to low ratio of population change due to births and deaths (2.0%) and the ratio of population change due to migration (1.9%) achieving highest raw scores (5 and 4.98 respectively)

Lowest scores for living environment (Q2.1) despite having an adequate quality of housing (rs=3.09) and good disaster preparedness (rs=4.99), road safety (#accidents/1000 people=8) (rs=1.37) and crime safety (#cirmes/1000 people=71.4) (rs=1) are high



Q Economic

Highers score (Q3.2): Financial vitality measured through tax revenues (15.3 – 10,000/person) and outstanding local bonds (14.3%) (rs=3.98 and 2.99 respectively). Glasgow has the third most important financial centre in the UK and has

its own dedicated International Financial Services District. The Global Financial Centres Index (Sep 2019) has ranked Glasgow in the Top 70 of the world’s best performing financial centres (out of 104).

Industrial vitality (Q3.1): measured in the amount of gross regional product (million yens/person = 3.2) (rs=2.89) shows adequate number of businesses and employment

No data available for emissions trading



L (per capita greenhouse gas emissions)

Highest per capita emitting sectors: Industry (1.5) and Transport (1.4) while the lowest are the waste (1.00) and commercial sectors (1.00)
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Sustainability result for Glasgow

QGlasgow = 54





LGlasgow = 28







Conference on Aligning local interventions with the UN SDGs



Total Q score (100-point scale) is calculated by an additive/weighted approach. The total Q score is calculated by summing the scores (five-point scale) for each indicator, using a coefficient to weight values.



A total L score on a scale of 0 to 100 is calculated by applying a logistic function where the global emissions average per capita (approximately 5t-CO2eq/person/year) is represented with a median value of 50.



BEE built environment efficiency
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Recommendations

Environment quality

Continuing projects such as Climate Ready Clyde

Increasing green spaces in the city

Measuring CO2 absorption in urban green areas

Social quality

Improving crime prevention: reducing inequalities in income and education

Improving road safety

Increasing facilities for social care, particularly for childcare

Greenhouse gas emissions

Increase local electricity and heat generation with low carbon sources

Increase alternatives to reduce of diesel/petrol private cars use
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Higher Qs and lower L
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Conclusions

The BEE of Glasgow situates it as a relatively sustainable city

Good environmental, social and economic quality (Q = 54)

Low per capita GHG emissions (L=28)



CASBEE is an adequate sustainability assessment tool to evaluate progress towards achieving SDG and Paris agreement goals



Limitations of this study

Unavailability of data for some indicators

Weighting coefficients may need to be adapted to local context
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BEE = built environment efficiency



Weighting coefficient seems to be tailored towards Japanese cities
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Thank you for your attention!
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Innovate Project



One-stop-shops and energy retrofit packages for homeowners
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Introduction

In the EU 40% of energy , 55% of electricity consumption and 36% of CO2 emissions is associated with the building sector.

40% of the residential buildings is built before 1960s  in EU (higher energy demand)

Pace of energy renovation is quite slow (1.2% per year) (Economidou et al, 2019). 

The revised Energy performance of buildings directive (EPBD-2018/844/EU) suggests the member states to facilitate OSS and energy advisory services to speed up energy renovations of buildings.

The energy /deep renovation not only contribute to realize the energy efficiency target(under SDG 7) and climate goal (SDG 13) but will be instrumental in meeting targets associated with employment (SDG 8) and in addressing poverty (SDG 1).
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Objective and methodology

Objective:

Analyses the possible challenges and opportunities in OSS establishment journey with case examples from Public owned (Cyprus); public-private partnership with Municipal support (Netherlands); privately owned (Sweden) OSS models

Compares and analyze cross-model learnings from these OSS.



Methodology:

Situational analysis with market gaps identification for energy renovation experience from OSS establishment journey of three case studies

The business model Canvas framework is used to analyze and compare the OSS models (Osterwalder and Pigneur, 2010) 

The Analysis has been cross-validated via interviews with experts from respective OSS
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Initial

enquiry & pre-estimation

Inspection, Audit & Renovation plan with Budget

Renovation Plan Approval



Financing Plan

Equity, Loan and Incentives 

Renovation as approved plan 

Quality Test and Commission



On-line portal

Energy Auditor/ Consultant/Architect

Municipality





Bank & other financial institutes

Craftmen as required

Quality Inspector







Renovated House

Customer



OSS

Quality Follow up & guarantee

Insurance Company



Customer Journey in the Deep renovation process
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One-Stop Shop for Deep Renovation
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Various types of OSS promoted within INNOVATE project

Facilitation model

(FM)

Coordination model 

(CM)

Development model 

(DM)

Ownership Types may also decide which of the above model to choose

Privately Owned

Public Owned

Private public partnership (PPP)

Level of Support

Low

High

ESCO model

(EM)

Simplest form

informing, advising and motivating

Do not lead the renovation 

Limited guidance in the Customer Journey

European municipalities have FM-OSS



Single actor coordinates several actors

Provides structural, motivating and enabling guidance in the customer journey

Supports  homeowners in coordinating with the suppliers and installers

No direct responsibility  on the quality of the performed work

Make sure of quality through installer/suppliers

Shared customer and products

fully guided customer journey.

single contract 

 renovation package based on homeowners’ need

full responsibility  on the quality of the performed work

not necessarily guarantee the energy savings

OSS operated and managed in association with Energy Service Companies (ESCOs)

Single contract 

Full renovation package as needed by clients 

Full responsibility of quality of the renovation 

Guarantee the energy savings 
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OSS Journey: Some Typical Examples





OSS in Cyprus

Political will- Net-Zero Energy Smart City

Services: Information/ advices 

Supports on investments in EE actions and PV installation 

Innovative financing schemes: Citizen Rewards Card



OSS Expert Interview:

Opportunities: OSS  embedded within the municipality’s vision; Utilization of existing institutional framework 

Risk: Model is in the trial phase, Limited influence within the customer journey.

OSS in Netherlands (Reimarkt)

In 2015, KAW Architects & Advisors (private company) initiated Reimarkt.

Five physical shops  ( 2 private and 3 based on PPP) and an online shop.

Initiated with Municipality support. Initial Thrust and Gain Trust



OSS expert interview

Transparent relation among the supply side and demand side actors, guided support in customer journey, local financial support were identified as strength of the OSS

OSS could not operate in breakeven without additional financial support from municipalities

PPP model did not function well and are in the verse of closedown while private one will be in operation 

Different business goal of the actors within PPP has been identified as a challenge to move forward

Actual renovation carried out were always less than suggested impacting on OSS revenue

Slow pace in expansion after testing the maturity of business model. 

OSS in Sweden (Kronoberg)

Initiated as an academic research at Linnaeus University (LNU)

Conducted market gap analysis (Supply and demand side actors)

Renovation market is fragmented and dominated by SMEs

Limited support from municipality (Energy renovation advices) but no direct support for OSS establishment

LNU proposed Market based OSS 

One start-up company Klimatfastigheter Småland AB has started an OSS 



OSS expert interview

Large number of detached houses needs renovation (Big business potential)

More renovation work needs to be done than the homeowners knows or thinks while approaching the OSS

OSS also perceives supply side constraints to scale up
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*Except OSS in Kronoberg, Sweden
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Conclusions and way forward

OSS is relatively new concept,  too early to say which model is more effective 

Privately owned business model has a big challenge at the initial phase and market expansion especially when there is no conducive environment (Ex from Sweden). 

PPP model could be a good starting point with municipality support in OSS establishment. 

PPP need a clear plan for the sustainable  business expansion phasing-out municipal support (Ex from Netherlands)

Public owned OSS business model is effective for advising and motivating homeowners but its role is limited 

Innovative financing schemes “Citizen Rewards Card” is a strength 

Free services for citizen is a challenging for its long term sustainability (Ex from Cyprus)

OSS journey/model may vary depending upon

 the market conditions, readiness,

 existing level of government support, and 

nature of the organization willing to initiate the OSS

In any case, one model could not fit in all conditions.

All OSS concern on impact of COvid-19 on their business 

If stays longer, there might be a need to refine the business model.
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brijesh.mainali@lnu.se

THANK YOU FOR YOUR ATTENTION

Questions?
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Today’s talk

Social Value 

Methodology

Findings:

Regional Strategic influence

Design

Local Authority (Urban Design Officer)

Consultant

Conclusion
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Social Value

The social impact that any organisation, project or programme in that industry makes to the lives of the stakeholders affected by its activities 

(Raiden et al, 2019)



SDG’s – universal call to action – end poverty, protect the planet and ensure that all people enjoy peace and prosperity

Social Value  - vehicle and goal - positive contribution now and over longer-term







Raiden, A.B., Loosemore, M., King, A. and Gorse, C. (2019) Social Value in Construction, Abingdon: Routledge, ISBN: 9781138295094
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Methodology

Phenomenology: Study of an individual's lived experiences within the world

Active participants in practice AND engaging in academic reflection on their practice

Methods: 

Face-face interviews

Correspondence – seeking clarity, exploring ideas

Published material
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Regional Strategic Influence

Pan-regional issues  –  transport, innovation and enterprise, digital, connectivity, internationalisation and amplifying the voice of the region. 

Resilience – skilled and well-educated local supply-chains, sustainable over the long-term. 

Integrated approach to re/training, education and skills 

Aggregate example 

SDG 11/13/16
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Design

Engagement – start early with local people, empower, build capacity & employability

Glasshouse  –  collaborative economy placemaking, collaborative and participative design, easily replicable techniques

Debate – relationships, inclusive and participative systems of decision-making, neglected places & grand designs for everyone

SDG 11/16
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Local Authority (Urban Design Officer)

Planning reforms – optional & lack of skills and resources to deal with complexity

Local Govt planning – policy & placemaking

Nottingham – social resilience & social capital

New design guidance  –  process of empowerment, voice to previously excluded minorities and groups

SDG 11/13/16





Conference on Aligning local interventions with the UN SDGs



Consultant

Multi-disciplinary construction consultancy – public sector, socio-economic, and people-focussed

Education and skills training lectures, seminars, training and workshops 

Work experience, sponsored education, local people

Funding support and advice to local organisations

Sustainability reviews, BREEAM, work methods, efficiency and energy saving

SDG 11/13/16
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Conclusion 

Commonalities and Differences

Nottingham as an exemplar

Collective Social Value

11.3.2 

13.3 

16.7
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 Sustainable

Cities &

















Sustainable Cities and Communities SDG 11

Seeking to achieve 

Sustainable Cities and Communities

using a single focus
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Planet



Prosperity 



People



Peace 



Partnership 



Sustainable

Communities

 Cities & 









G1 No poverty

G2 Zero hunger

G3 Good health and         well being

G4 Quality education

 G5 Gender equality

G6  Clean water and Sanitation

G13 Climate action



G14 Life below water



G15 Life on land

G7 Affordable clean water 
G8 Decent work and Economic development 
G9 Industrial, Innovation and Infrastructure

G10 Reduce inequality 

G11 Sustainable cities and Communities

G12 Responsible consumption and Production

G16 Peace, Justice and Strong institutions 


G17 Partnerships for the goals

Five Areas of Critical Importance (5P’s)

Adapted from UN’s 17 SDG – The Five Areas of Critical Importance 5P’s (Morton, Pencheon and Squires, 2017)
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Some of the aggravating factors of austerity and those who are being left behind 

GDP tracking hits it lowest point in 2009,

Poorest fifth of the population experiencing the greatest cuts to their net income  

Prosperity 

The number of people over 65 who did not receive help with essential activities, had risen by 48% in 2010, from 57,6000 to 1.2 million people 

In 2018, and children in relative poverty rose by 30%.

One of the hardest impacts was on women lone parents, and housing benefits claimants 

People

Community have suffered by way of cuts to crime and community safety budgets,

Austerity cuts as led to destitution 



Politics of abandoning vulnerable people (Goodman and Field, 2018).

 

Peace

Loss of sure start, home care, voluntary sector activities, children centres, 

It was driven debt that was going to keep growing “ (Goodman and Field, 2018).

Partnership 

Planet

1.3 billion metric tonnes per year is either lost or wasted which was fit for human consumption which leads to both social and environmental problems.





Planet





Prosperity 





People





Peace 





Partnership 





 Sustainable

Communities

 Cities & 









Source: Oxfam, 2013, Guardian, 2019. TUC, n.d., Dowler 1997, Goodman and Field, 2018. 
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2.6 billion

tonnes



By 2050

this will 

have 

increased 
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The Causes and Solutions of Food Surplus and Waste (FSW)

(FSW)





Causes -

 + Solutions

-

+

-

+

-

-

-

-

-

+

+

+

+

+

Insufficient retail and wholesale management 

Economy of scale/ 

surplus production 

Meeting customers psychological needs 

Greed and Profitability

Improved forecasting/ accuracy of information management systems   

Zero waste systems/reduce  carbon footprint & recycling companies    

Redesign wholesale and retail hubs 

Corporate social responsibility  and meeting the UN SDG

lean production methods such as JIT 

Logistics of inventory / Waste production 





-

+

Out dated practices and processes

Education, training, sharing and promoting good practise

Adapted from logistical challenges to address food waste in the grocery retail sector (Krasteva, Kotzab and Lienbacher, 2019)
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The Vicious Circle Of Limiting Odds That Someone Can Escape Poverty



Low income

worklessness

Childcare 

Low/Poor

Educational 

attainment

Hunger

Poor nutrition 

Poor Social care

Poorer housing 

Poorer mental health



belonging to 

families 

in poverty 

worklessness

Childcare 

Low/Poor

Educational 

attainment

Hunger

Poor nutrition 

Low/Poor

employment

Poorer housing 

Poorer mental health

Low income

Higher obesity

rate





 Source: (Fischer, 2018)
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   2015/16

 

2014

2013

2000

1984

1967

2012

    2018/19



    2017/18



Food Bank TIMELINE

1967

John van Hagel, started St Mary's food bank in Arizona

1984

France established the first European Foodbank

2000

United Kingdom saw its first food bank 

2004

UK Foodbank Network was established









2014

the number of people in crisis 1,583,668 



2013

the number of people in crisis 913,139 



2015/16

1,109,309 three-day emergency



2018/19

1.6 million three-day emergency 

food supplies



2017/18



1,332,952 three-day emergency food











1967

The first

food bank

Arizona 









1984

The

First France 

food bank 









2014

1,583,668 

in crisis 









2015/16

693,443 

Adults

 415,866

Children









2000

The 

First UK 

food bank 









2018/19

1,600,000

food   supplies

Source: The Trussell Trust, 2019
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Provide food to people who don’t have enough to eat

Allows the manufacturers and retailers to dispose of waste and surplus cheaply

To redistribute surplus food and waste food from manufacturers and Retailers 

Promote manufacturers and Retailers Social good will and brands 

Promotes the food bank and its wider organisational objectives

Promotes a sense of community and builds community cohesion 

Provide food to people who may not really need the food 

Food banks have increased in number and popularity

In some cases supplies may become limited

Copy cat Food banks may have emerged

Lets the government off the hock for inadequately addressing poverty and food insecurity

Allows the manufacturers and retailers to dispose of waste and surplus ethically

In the long term it merely worsens government poverty provision

unintended consequences















Food banks run the risk of becoming institutionalise and or corporatized 











Intended purpose of a food bank



collaborate with a wide range of other agencies





Food banks also provide a variety of additional support during their drop in sessions  





Source: The Guardian.com. 2018 & 2019, Cooper, Purcell, Jackson. 2019, Dowler, Herdt, 2019
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People are hungry and in need of food



FB helps to supplement salary and low/no income

To prevent people from going hunger



The government knows what the issues are and how food banks are responding



It’s should be the government’s responsibility to provide for basis needs



Government should rethink its strategies around minimum wage, employment and benefits

The government sees others providing a safety net therefore feels their resources can be focused elsewhere

FB and charities are propping up and replacing the government’s roles and responsibilities

The government continues to be in a ‘state of denial’ showing signs of  disconnect

Propping  up the government

As long as there is food inequality, hunger, and poverty, FG’s will continue to intervene

FB and charities will not turn their backs on the lack of food aid provision, therefore will  intervene

The government has resisted providing a legislative recognition of ‘social rights’ 

The vicious circle of why food banks (FB) exist

Source: adapted from Haddad, Perry and Hadfield-Spoor, 2017, The Guardian.com. 2018, 2019, Cooper, Purcell, Jackson.  2019
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Are there any alternatives to foodbanks

	The need to stimulate local economic development and help reduce worklessness 

The need to strengthen the social safety net to prevent hunger and poverty by the government

Introducing legislative recognition of ‘social rights’



Fourth Way Government Intervention





Better alignment and understanding of the food and drink material hierarchy (WRAP, 2020b) and how more measures can be put in place to reduced waste and surplus.

	Improve the access to short term benefits in advance, 

Improve the access to hardship payments 

Improve linkages between local health and financial support services for people with mental health   







Second way - alignment of social Intervention….

Other meal providers, 

Food cycles, 

social supermarkets, 

Magic breakfast clubs and holiday clubs for school children,

Feeding Britain, 

Social kitchens, etc.





First way - replacement with similar interventions

Joint up action from every level of government, those delivering public services, employers, and charities.  

By removing these food aid provisions (Tyler, 2020) they will help to unveil the bias priorities which such mechanisms, perpetuate.



Third way coordinated

Joint up thinking

	WAY



    WAY

        WAY
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Thank you for listening
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Executive Summary


  Research purpose

This research takes COVID-19 as the background, and its purpose is to correctly plan and implement SDG 11 so that sustainable cities can achieve their actual goals.

  Methods

Secondary data research



  Outcome

The planning and implementation of SDG 11 should not be limited to one-sided indicators. 

Decision-makers need to adjust to the actual situation.

Science and technology and green building are indispensable for the development of SDG 11. 
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Literature review



Challenge

COVID-19 first broke out in megacities where SDG 11 has been implemented as a development goal, such as New York and Wuhan.

High density population and transportation are the main characteristics of megacities. 

Population aggregation, urban sustainability and virus disaster have become in a contradictory situation.

It seems that cities implementing SDG 11 do not have sustainable defence systems.

Wrong direction

Main purpose is to develop economy. 

Only focus on one indicator. 
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 Discussion and Findings









Disadvantages of independent pursuit of indicators

A single pursuit of SDG 11 lead to conflicts between SDG 11's internal goals

SDG 11 planning and implementation need to adapt to local conditions

The advantages of population aggregation

Science and technology 

Green building 
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Discussion and Findings




Disadvantages of independent pursuit of indicators

A single pursuit of SDG 11 lead to conflicts between SDG 11's internal goals

Reducing disaster losses (COVID-19) and improving urban efficiency (increasing the degree of aggregation)

	A. The population is highly concentrated

	 The cities that broke out first : Wuhan, New York

	B. Uneven distribution of social resources
      	New York pays more attention to housing index planning.

 	-Ignore the allocation of medical resources and green space.

          -There are problems in the management of transportation tools.

                  

 

  (New York subway, 2020) 

                                                                                                                                                  (The City of New York, 2018) 
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Discussion and Findings




SDG 11 planning and implementation need to adapt to local conditions

--- Does rapid economic growth bring about good social services?

The advantages of population aggregation

Science and technology assist in the planning and implementation of SDG 11

Green building promotes the achievement of SDG 11
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Discussion and Findings




The advantages of population aggregation

Hong Kong COVID-19 has the slowest propagation speed.  Wuhan is now under good control. 

Reasonable information disclosure, effective tracking of virus infection sources, and prevention of virus spread. 

Logistics and delivery service

Reasonable medical resource allocation:  Wuhan---Mobile cabin hospital.  

Timely control of traffic


 

                                             (JD.com's "Unmanned Delivery" Robots Assist Wuhan's Hardest-hit Area, 2020)
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Discussion and Findings




Science and technology assist in the planning and implementation of SDG 11

Implement low-cost prevention and control strategies, the cost of losses is more serious.

Scientific services according to the concept of SDG 11

	China as a case

	-Online medical services and provide free online consultation

      	-Application of artificial intelligence in medical image recognition, mobile disinfection, prescriptions, temperature measurement and other field

                    -COVID-19 health code apps
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Discussion and Findings




Green building promotes the achievement of SDG 11

Green building can adapt to the natural environment of each city, and automatically adjust the energy according to the changes of the current environment. 

Green building plays an active role in preventing and controlling COVID-19 (GBRI，2020) : 

	1. Increase ventilation. 

	2. Provide basic functions of epidemic prevention. 

	3. Provide convenience for epidemic prevention. 

	4. Reduce the risk of infection.

 	5. Enhance residents’ health and immunity. 
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Discussion and Findings




Cases of planning and implementing SDG11 in the local context

Management measures based on property management in China



























(Wuhan: community life in the fight against the COVID-19, 2020)
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Discussion and Findings




Cases of planning and implementing SDG11 in the local context

Establish resource information sharing channels














(China Mobile launches community service solutions, 2020)
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Conclusion

		


In the event of an emergency such as COVID-19, SDG 11 planning and implementation cannot focus solely on ensuring economic growth and blindly pursuing indicators.

Reasonable planning and implementation of SDG 11 further promotes technological innovation. 
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Presentation Outline 

Introduction and brief Geography 

 Methodology and Evidence of fossil systems 

Result and Analysis 

Renewable Energy Potential 

Conclusion and Recommendation 

References and further reading 
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Introduction

Around 40% of the world’s population do not have access to clean energy (Ritchie and Roser, 2019) and the demand is increasing.

In Nigeria, only 40% of the population is connected to the national grid (Aliyu and Adam 2015), hence, energy demand is high for economic of growth of  SMEs. 

SMEs plays a significant role in economic development and achievement of the UN SDGs in Nigeria’s rural and urban areas.

Wula is a rural community located in CRS Nigeria with over 10,000 people and has protected forest reserves. It is host to endangered species of plant and animals. The people depend on small businesses and some ‘illegal’ forest wealth (Ezebilo and Mattsson 2010).

SMEs in Wula lack access to national grid and rely on fossil-based energy sources. Continual dependence on fossil energy could exacerbate socio-economic consequences, environmental risks and carbon emission.
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Topographycal Map of Wula I & II in Boki LGA of Cross River State, Nigeria. Source: (Shomkegh, Adaje and Verinumbe)







Geography and Forest Economy of Wula, CRS Nigeria
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Methodology

Adopted observatory investigation and semi-structured interviews to scope data on energy type & sources, cost implications, quantity consumed and identified sustainable energy potentials.

Conducted one-to-one and focus group interviews with relevant community leaders and 16 SMEs to determine their acceptability level of renewable alternatives and formulate strong argument for co-creating sustainable energy.

The direct fuel cost was calculated using the local retail price of N150.00/litre (about 39 cents) and N300.00/litre (about 77cents) for petrol and diesel respectively. Emissions and carbon footprint were estimated using the formular below according to quantity of petrol and/or diesel consumed per SME (Lingl and Carlson, 2010).



Standard emission factors for Petrol gross calorific value (CV – 0.24099) and diesel (CV – 0.25267) were used to estimate and compute carbon footprint (KgCO2e) (Liu et al., 2015). 

Carbon footprint (KgCO2e) = emission factor (CV (kWh)) X quantity of fuel consumed

Tons of CO2 equivalent (tCO2e) = KgCO2e/1000
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Fossil Energy Generators  
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Results and Analysis

Energy Source, Consumption and Emissions 

		SME TYPE		FUEL TYPE		DAILY USAGE 
(LITRES)		ANNUAL USAGE 
(LITRES)		ANNUAL EMISSION (KgCO2e)

		Provision store for one-stop shopping 		Petrol 		4		1460		351.8454

		Commercial Foodstuffs vendor 		Petrol 		6		2190		527.7681

		Hair Dressing Shop		Petrol 		5		1825		439.80675

		Tailoring Shop (Making and mending cloths) 		Petrol 		5		1825		439.80675

		Provision Store and Onestop shopping 		Petrol 		4		1460		351.8454

		Commercial Mobile Phones Charging Shop		Petrol		8		2920		703.6908

		Sports viewing Centre and Sale of cool drinks  		Petrol		3		1095		263.88405

		Sale drinks, Provisional items and Fast Food		Petrol 		5		1825		439.80675

		Provision Store for Onestop shopping 		Petrol 		10		3650		879.6135

		Commercial Food vendor  		Petrol		2		730		175.9227

		Medicine Store (Chemist)		Petrol 		3		1095		263.88405

		Provision Store one-stop shopping 		Petrol		6		2190		527.7681

		Fast food and Food items  		Petrol		3		1095		263.88405

		Patent Medicine Store 		Petrol 		3		1095		263.88405

		Medical Diagnostic Laboratory 		Petrol		4		1460		351.8454

		Iron fabrication and Welding 		Diesel		20		7300		1844.491

		TOTAL Consumptions & Footprints				71		25,950		8089.74685



100% of SMEs’ energy is from fossil-fuel; a dare need for intervention

Each SME consumes an average of 4.44ltrs/5 hrs/day (6 pm and 11 pm) 

Economic activities are severely impacted with cascading impact on livelihoods

The direct exposure to kerosene have various consequences - poisoning, dermatitis, chemical depression and headaches, loss of memory and affects respiratory effects, kidney and blood disfunctions (Epstein et al., 2013).

These hazards are under reported and ignored by the concerned authorities

This is in contrast with SDG 3 (Good Health and Well-being) which aim to ensure healthy lives and promote well-being for all, globally
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2. Estimating Carbon footprint of SMEs 

The combine carbon footprint of 16 SMEs stands at 8, 089.747 kgCO2e (equivalent of 8.089 tCO2e) per annum.

An equivalent of 505.609 KgCO2e/SME /annum. Implies that each SME emits at least 1/2 a ton of Carbon dioxide/year)

The implication of this on the ambient climate system could be severe and most likely to exacerbate physical and socio-economic consequences (Yao, Huang and Song, 2019). 

And a huge hinderance to the success of the SDGs – mainly 7, 11, 13, and 14
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3.  Estimating Financial Cost of Energy (COE) on SMEs

SMEs in the Wula are struggling with revenue losses due to the cost of energy. Data indicates that SMEs spent an equivalent of $15,432.81 USD annually on 25,950 litres of fossil energy

That excludes the cost of engine maintenance and parts replacement. The additional costs on SMEs “has high impacts on...turnover” and on families – mostly women and children

On the contrary, a $15,400 USD investment on renewable alternatives (solar, mini-wind and water systems) could serve the energy need of SMEs, offset carbon footprints and accelerate return on investment. 

It could improve the quality of life amongst the rural poor as well as safeguard the environment 

		SME TYPE		FUEL TYPE		ANNUAL USAGE (LTRS)		FUEL COST/ANNUM (=N=)

		Provision store for one-stop shopping 		Petrol 		1460		219,000

		Commercial Foodstuffs vendor 		Petrol 		2190		328,500

		Hair Dressing Shop		Petrol 		1825		273,750

		Tailoring Shop (Making and mending cloths) 		Petrol 		1825		273,750

		Provision Store and One-stop shopping 		Petrol 		1460		219,000

		Commercial Mobile Phones Charging Shop		Petrol		2920		438,000

		Sports viewing Centre and Sale of cool drinks  		Petrol		1095		164,250

		Sale drinks, Provisional items and Fast Food		Petrol 		1825		273,750

		Provision Store for One-stop shopping 		Petrol 		3650		547,500

		Commercial Food vendor  		Petrol		730		109,500

		Medicine Store (Chemist)		Petrol 		1095		164,250

		Provision Store one-stop shopping 		Petrol		2190		273,750

		Fast food and Food items  		Petrol		1095		164,250

		Patent Medicine Store 		Petrol 		1095		164,250

		Medical Diagnostic Laboratory 		Petrol		1460		219,000

		Iron fabrication and Welding 		Diesel		7300		2,190,000

		Totals				25,950		6,022,500
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RENEWABLE ENERGY POTENTIAL
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Conclusion  

There is significant sustainable energy that could support SMEs in Wula that cannot be ignored, to reduce direct impact of fossil emissions on the protected forest, biodiversity, ecological systems and livelihoods (Amrinder, 2016; Midgley and Bond, 2015). 

Sustainable energy interventions would minimise local  carbon emissions to about 8.089 tCO2e/annum and boost economic growth whilst improving human health & well-being (SDG 3).

Alternative renewables could save SMEs about $15,432.81 USD/year. However, alternatives renewables often come with a cost which the community is willing to take

Local interventions through available potentials could re-align empirical pathway to achieving SDGs such as SDG 7 (Affordable and Clear Energy), 9 (Industry, Innovation, and Infrastructure), 11 (Sustainable Cities & Communities and 13 (Climate Action).

This project is a work in progress. The next step aims to conduct a need assessment of SMEs and local communities to highlight other possible needs that could potentially hinder the smooth achievement of renewable alternative sources. 

In alignment with the strategic energy objectives, this study proposes a further modelling of an integrated modular hydro-electric power (MHEP) systems for Wula with an attempt to suggest community collaboration for co-creating sustainable energy solutions. 
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Thank you



Contact: justin.udie@ntu.ac.uk  
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Content

Context of a developing country 

Existing attempts to formulating Resilience frameworks

Relationship between Resilience & Sustainability

Proposed Framework
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~42 Million



~242,000 km2







~75%



~3%

Grid Connected Installed Capacity ~1,250 MW

80.3% Hydropower

8% Heavy Fuel Oil

7.7% Biomass

4% Solar PV

Peak Demand 

724 MW



Annual Generation 4100 GWh









Household Electrification

National Average      22.1%

Rural Electrification 10%





Domestic Grid Tariff

~$22c/kWh

37 Power Producers

8 Distribution Networks



Per Capital Electricity Consumption ~98kWh/p.a.



1 System Operator

Power Supply Chain



An Overview of a Developing Country
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The study is set within the context of Uganda’s power systems. A country with peak demand of 724 MW against an installed capacity of 1,250 MW. By the end of this year, the installed capacity will nearly be 2000MW with the commissioning of the 600MW Karuma plant and other small hydro and PV plants. The Household Electrification rate remains low at 22% with one of the lowest per capita consumption in the world at 100 kWh which is 26 times lower than the world average and 5 times lower the sub-Saharan countries. The access rate has flatlined for the last 5 years yet the population has been growing at over 3% p.a. 
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Overview Cont’d



Laws and Policies

Plans and Strategies

Partial Blackouts

National Blackouts

Increase in  electricity access is the key driver of sector policies and programs



But access remains low and barely transcends beyond ‘lights & radio’.

Increased of countrywide blackouts, 8, in the last 4 years



Resilience thinking has been proposed as a potential solution
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It seems that policies and operational strategies are not meeting resilience concerns 
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Developing Resilience Frameworks 
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Define Resilience 





Identify Drivers





Identify indicators and metrics





Determine how Resilience is evaluated





Devise means for framework Deployment





Define the System 





System Definition

Electrical networks has overlapped and interconnected systems



Stakeholders define goals which define valued development states. 



These goals can be generally captured within what we will term as “Dimensions”, namely; economy, wellbeing, infrastructure, Environment and Leadership 



Some of the Key Stakeholders

Discipline Level: Energy, Environment, Economy, Disaster Management, Health & Wellbeing experts

National/System Level: Utilities, Policymakers, Regulators, Academia, Financiers, consumer unions

Community Level: off-grid developers, energy cooperatives 

Consumer Level: household consumers, SMEs, industry, essential service providers
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What does Resilience Mean?

Definitions can be broadly categorized in structural (what is it?) and operational (what does it do?).



In general terms, Resilience is objectively described as a measure of a disturbance or subjectively as a measure of response.



Resilience is regarded as the amount of change a system can undergo whilst retaining the same control on function and structure, and the degree to which it is able to self-organize, adapt, and transform (adapted from Walker et al., (2002) )



Figure adapted from Lin and Bie, 2016



Walker, B. et al. (2002) ‘Resilience management in social-ecological systems: A working hypothesis for a participatory approach’, Ecology and Society, 6(1). doi: 10.5751/es-00356-060114.







Conference on Aligning local interventions with the UN SDGs



Why Resilience Thinking?



Response to climate change, disruptions, sustainable development and emissions control tops the list of drivers



Potent drivers selected from a risk analysis and evaluation exercise



Resilience is regarded as an organizing concept that addresses vulnerabilities within existing systems whilst advancing sustainable development. 

Source of data is from 285 journal papers, collated randomly as part of the chronological study of definitions of resilience, Literature spanning 1919-2020, data extracted from ‘word count’ conducted within NVIVO

Cited Drivers
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Characteristics of Indicators



Most frameworks elects “ecological” instead of “engineering”.



Generally, the more diverse the indicators of the system, the more likely it is to build a more meaningful framework.



A performance-based Indicator, such as energy not served, can be evaluated by a consequence-based metric such as economic loss. 





Source of information: Béné, 2013; Roege et al., 2014; Watson et al., 2014; ARUP and TRF, 2016 
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Indicators should be able to monitor both objective changes (e.g. demand not supplied) and subjective perceptions (e.g. residential outage cost). 



In this study although indicators and metrics can trade places, they can not do it at the same level; i.e., an asset-based indicator is in the very least to be evaluated using a performance-based indicator (and in this case, this indicator is the metric for the asset-based indicator) 
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So, How Is Resilience Measured?

Indicators and metrics can take the form of evaluating assets, performance, risk and consequences.



These are identified at the intersection of qualities/capacities and the goals.



Qualities are thought to be the most fundamental properties for any resilient system



capacities are designated as “stages of change” 

Recent literature prefers probability density functions as a measure for resilience 
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Deployment of Frameworks

The frameworks are executed within resilience analysis processes.

The process should yield a baseline assessment from which appropriate action can be taken.



Figure developed with Source of Information: (Walker et al., 2002; Watson et al., 2014; ARUP et al., 2019) 
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I am showing the same process with a bit of more information
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So what are the Limitations with the Existing Frameworks?

		Author		Context 			Framework Limitation 

		Béné, 2013		Food security 			The ‘cost of resilience’ is independent of risk and its entirely driven by the outcome

		Roege et al., 2014 			Energy 			The system and its attributes and characterized exclusively by domains. 

		Manyena et al., 2019		Disaster Mgt.		The indicators are too generic to be used to comprehensively assess resilience for electricity systems.

		Watson et al., 2014		Electricity		The transformation models are mainly ‘components’ centric

		Preston et al., 2016 			Electricity
		Adaptation is the end goal reinforcing pre-event vulnerabilities and no linkage between responses and capacities 	

		TRF et al., 2019 			Urban water systems 			The model assumes that all indicators and goals, contribute to resilience equally. Goals are not linked to desired capacities. 	



None of these can comprehensively deal with the double-edged problem  in developing countries; solving the longstanding existing challenges (i.e., increasing of electricity connections) vs adherence to internationally driven development agendas (i.e., SDGs)
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Resilience Vs Sustainability

t = int(input("What is the water temperature > "))

The ‘synonymous’ argument

Resilience = Sustainability



The ‘function’ argument

Sustainability=f(…, Resilience)

Resilience =f(…, Sustainability)





The ‘mutual exclusivity’ argument

(Sustainability ∩ Resilience) = 0





The ‘separate but complementary ’ argument

(Sustainability ∩ Resilience) ≠ 0









Lietaer et al., (2010) 

Nerini et al., (2017) demonstrates that 85% of the SDG targets are affected in some way by the energy goal (SDG 7) 



From Xu et al., (2015), a desirable sustainable resilient system is able to maintain stocks of natural capital above existing threshold levels for socio-economic wellbeing without losing structure or control amidst disruptions



The two concepts are aligned on their focus on survivability and persistence of the system 
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Proposed Framework



Synthesized from Béné, 2013; Roege et al., 2014; Watson et al., 2014; ARUP and TRF, 2016; Lin and Bie, 2016; Manyena et al., 2019. 
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Conclusions and Future Research

The framework systematically and comprehensively characterizes resilience indicators and metrics and therefore it enables critical interrogation of causations 



The Framework does harmonize the seemingly incongruous concepts such as resilience and sustainability. 



The proposed taxonomy of identifying indicators and metrics is meant to support holistic planning, improved operations, evidence-based policymaking and enhancement of resilience within the electricity industry. 



Next course of action will involve populating the framework. Spelling out mathematical relationships of different elements  and thereafter testing it on a case study. 
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Thank you for Listening
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The Outline 

Introduction.

The Previous Work. 

Methodology.

Load Shed Value Calculation.

Load Shedding Control. 

Results.

Conclusion and Further Research
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Introduction 



Problem 

Electricity Shortages.

Inequality in Accessing Power.

Research Tools and Techniques

SDGs.

Demand Side Management.

Artificial Intelligence and Power System.
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Previous work 
 

Load shedding literature review.

The system structure:-
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Methodology 

Data Preparation.

CREST Demand Model for UK.

Artificial Neural Network Algorithm.

Load Shed Calculation

Levenberg-Marquardt Backpropagation (Trainlm).

Bayesian regularization Backpropagation (Trainbr).

Scaled Conjugate Gradient Backpropagation(Trainscg).

Load Shedding Control 

K-Nearest Neighbours Algorithm (KNN).
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Methodology 

Load Shedding Value Prediction
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Methodology 

Load Shedding Control (Knowledge)

Method 1 (Substation-Houses-Appliances)

Requirements 

Substation Sensing, House Smart Meter and Smart Plug. 

Method 2 (Substation-Appliances)

Requirements 

Substation Sensing and Smart Plug. 
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Methodology 





Method 1 Training 

House Training 





Appliances Training
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Methodology 





Method 2 Training 

Appliances Training
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Simulation and Results  

Load Shedding Value Prediction





		 		Trainlm						Trainbr						Trainscg				

		Hidden Layers		10		20		30		10		20		30		10		20		30

		Training		0.99993		1		1		1		1		1		0.9969		0.99954		0.98533

		Validation		0.99993		1		1		1		1		1		0.99855		0.99971		0.98231

		Testing		0.99998		1		0.92259		1		1		1		0.99679		0.99859		0.99049

		Target		0.99993		1		0.96611		-		-		-		0.99672		0.99944		0.98231
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Simulation and Results  

Load Shedding Control

Method 1
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Simulation and Results  

Load Shedding Control

Method 2
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Conclusion and Further Research

Results evaluation.

Load Shedding Value Prediction

Load Shedding Control

Testing the algorithm in the lab.
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Q & A Time
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Background

UN has set 17 Sustainable Development Goals initiatives in 2015, which can support to transform the world by 2030 (SDG 2015).



Due to disparities between developing and developed economics, some developing countries will require a more substantial design and implementation to achieve the SDGs effectively (UN SDG report 2019).



One of the challenges developing countries are currently facing is to provide access to clean water to their people, especially living in rural areas (Human Development Report 2019)
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Case study

Due to financial constraints, the Sri-Lankan government is unable to provide the infrastructure for clean water supply to all areas in Sri-Lanka (Wijesinghe et al. 2019).



Due to lack of access to clean water in rural villages, these villagers are facing health issues and income opportunities (OCED, 2019). 



As such, Hippola village in Sri-Lanka is selected to conduct this study, given the access available from Sarvodaya organisation

3
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Purpose of this study

To explore the development and implementation process of a clean water project in Sri-Lanka



Design a collaborative support model using the social capital theory to assist in facilitating safe, clean and affordable water for Hippola village in Sri-Lanka (Aguilar and Sen, 2009)

4
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Methodology

This project was conducted through the Sarvodaya organisation and with the financial support of UK-Sri-Lanka organisation

Participatory Action Learning approach has been implemented through 4 cycles 

       (Mertler, 2017; Johnson 2008)



Figure 1: Participatory Action Research Cycles
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Data Collection

Data collection was conducted in three stages



Stage One: In the idea generation stage, a focus group was conducted to identify the needs of the villagers. Five villagers who are members of the Sarvodaya society, including the Chief Temple Monk of the village and two representatives from the Sarvodaya organisation, participated in a focus group. 



Stage Two: Another focus group was conducted with different stakeholders to ensure the implementation of the clean water project. 



Stage Three: After the completion of the project, fifteen semi-structured interviews were conducted with ten villagers and five representatives who were involved in the project. In this stage, further insights into the participants' experiences were gathered, to assist the development of the collaborative support model.
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Stakeholders of the project



Figure 2: Stakeholders of the project
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Stakeholders PAR involvement and contributions in the project





2.

1.





Figure 3: Cycles of the participatory action research

Table 1: Stakeholders of the project
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Collaborative support model



Figure 4: Collaborative support model
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Conclusion

The success of the project has shown evidence of increase in income of most villagers in Hippola as this village is considered to be ideal for agricultural produce (SDG-1) (OCED, 2019)



At stage four, villagers have highlighted that they feel more productive and healthier, mentally and physically since they got access to clean water (SDG-3) (OCED, 2019)
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Figure 5: Development stages of project
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Presentation Overview

Context of Sub-Saharan Africa  (slide 3)

SDGs and sectors (slide 4)

Sectors in Nigeria (slide 5-9)

Aims and Objectives (slide 10)

Methods (slide 11)

Results (slide 12 – 15)

Conclusion (slide 16)

Further work (slide 17)
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Sub-Saharan Africa at a Glance

1 billion people



Agriculture is main employer of labor



Full agricultural potential not exploited



422 million people living below the poverty line of $1.90 per day



Lack of financial independence affecting energy sector











SOURCE: https://gicr.iarc.fr/2018/10/10/cancer-in-sub-saharan-africa-iarc-scientific-publication-published/
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SDGs and Sectors



SOURCE: http://s3.amazonaws.com/aws-bsdc/SDG-Sectors.pdf
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Study Background



Largest economy and population in Africa

41% of population living below poverty line and unemployment is at 23.1%

41% electricity access

Commerce affected due to socio-economic challenges

Energy sector affected negatively due to lack of liquidity 







SOURCE: https://www.oasdom.com/map-nigeria-with-states/
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Agriculture in Nigeria

Largest sector employing 48.2% of total workforce

Means of livelihood for farmers

Irrigation via rainfed or diesel pumps

Diesel pump method is very expensive, not eco friendly and requires maintenance most times
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Nigeria Energy Sector (Power Distribution)

Divided into 11 after privatization

Aggregate Technical Collection and Commercial loss (ATC&C) percent of 72% average 

Over $2Billion USD owed to Nigeria Bulk Electricity Trader (NBET)





SOURCE: https://www.nigeriaelectricityhub.com/2019/11/26/know-your-disco-who-is-responsible-for-your-electricity-supply/
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Nigeria Energy Sector (Power Distribution) cont’d…

Kaduna Electric (KAEDCO) has collection efficiency of 17%

ATC&C loss percent of 74%

Average 15% monthly payment to NBET

90% of customers on R2 (1 – 40 kW) tariff class

67% of R2 customers are farmers

R2 collection efficiency less than 16%













Conference on Aligning local interventions with the UN SDGs



Potential of Energy Generation via Renewable Energy 

Potential established by multiple studies

Free and clean source of energy

Solar radiation average of 19.8 Mj/m2/day

Average sunshine hours of 6hrs/day

Water production potential via RET









SOURCE: World Bank https://solargis.com/maps-and-gis-data/download/nigeria
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Study Aims and Objective

AIM: 

Establish why customers do not pay their full electricity bills



OBJECTIVE:

Investigate current demographic and socio-economic situation in the KAEDCO area and evaluate the potential of RET to improve payments to power utility companies 
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Methodology

Mixed Methods Approach

Contingent Valuation Method (CVM)

Choice Experiment (CE)

Questionnaire (face to face)
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Results (Main Occupation)
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Results (Income Analysis)
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Results (Average Monthly Electricity Payment)







Conference on Aligning local interventions with the UN SDGs



Spearman’s  rho Analysis
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Conclusion

Poor revenue for power utility companies caused by lack of financial independence

RET has a potential to increase income generation

Process aligned with SDGs and would help achieve targets 1, 2, 7, 8, 11 and 13
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Further Work

Calculate actual economic cost for implementing the RET system and savings therefrom

Calculate actual green house gas emission from current practice of irrigation via diesel pumps
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THANK YOU

Any Questions?
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Motivation and background 



SDG1, 2, 3 & 13 as the nucleus - direct or indirect                                       contribution to the success of other SDGs. 

The main aim of SAD is to conserve natural                                                       resources and ensure socioeconomic growth                                              for the present generation without compromising                                                                                                                               the capabilities of future generations. 

 North Africa – has significant challenges with most SDGs; Libya in particular.

 Political and economic instability affects SAD.

Agricultural credit for farmers is an essential source of increased agricultural productivity.

Specialist banks have an important role to play in supporting farming communities in developing countries - (The Agricultural Bank of Libya is one

of these).
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2 Zero Hunger

3 Good Health 

& Well-being
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Case study 

This Sustainable agricultural development (SAD) is relative to a new concept in Libya context.

Libya is one of the developing countries located next to the Mediterranean Sea in the North of Africa. 

Libya has a total area of around 1.76 million km² but productive land only covers approximately 2% with the most productive land located in the Jebel Akhtar and the Jafara plain.

Less than 40% of Libya’s farmers work full time and 90% of the farms in Libya are small less than 20 ha.
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Case study (contd)

The Jafara region is one of the]most important agricultural areas in Libya and one that has the most irrigation.

It is located to the south-west of Tripoli city. 

The study will identify SAD challenges.

And the potential role of the Agricultural Bank in addressing these challenges.
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                         Aim and objectives 

Aim – to explore how the Agricultural Bank can better support the farming community (SAD) in the Jafara region

Objectives:

To examine the current state of (SAD) in the Jafara region of Libya.

To identify the main challenges being faced by farmers in the region.

To explore the current role of the Agricultural Bank in Jafara 
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    Methodology


 A mixed method design strategy is applied in this research with quantitative and qualitative data collected.

Fieldwork approach adopted in the Jafara region - pilot study, survey and interviews with farmers that explored

1. The current SAD situation and challenges facing the sector in the Jafara region

2. The potential role for the Agricultural Bank in supporting farming address these challenges.

















- SPSS was used for data analysis of the survey alongside a thematic analysis of the interviews



		Sub-Regions of Jafara		Farmers survey		Farmers interviews

		Al-Azizia		20		 7

		Qasr Bin Ghashir		28		10

		Al-Zahra		16		4

		Janzour		19		4

		Total		83		26
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Main challenges facing the farmers


Water availability and quality



Funding for technology



Political situation



Infrastructure



Workforce expertise



Size of farms
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           Perceived current role of the Agricultural Bank


The Agricultural Bank services are poor for supporting farming communities in the region.

 Farmers were not satisfied with the levels of interest charged by the bank 

Banking and agricultural policies do not support sustainable agricultural development (SAD).

Lack of skills, awareness and agricultural training within the bank.

Lack of communication and collaboration with stakeholders (government officials and central bank) 

Limited networks to support international participation for joint cooperation and technology transfer
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     Potential role of the bank in addressing the challenges

There is a need for the Agricultural Bank to play a more effective role in addressing the identified challenges and support sustainable agricultural development.



Need to understand the concept of SAD more widely

Training support

Micro-finance

Low – zero interest loans

Supporting cooperative ventures and collaboration

Banking and agricultural policies 





Conference on Aligning local interventions with the UN SDGs




Thank you 
for listening
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ICLEI – Local Governments for Sustainability is a global network of more than 1,750 local and regional governments committed to sustainable urban development. Active in 100+ countries, we influence sustainability policy and drive local action for low emission, nature-based, equitable, resilient and circular development. Our Members and team of experts work together through peer exchange, partnerships and capacity building to create systemic change for urban sustainability.
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Cities and Regions can lead a RE transition in their jurisdictions by setting 100% RE
targets. Globally, more than 350+ targets have been set by over 300+ cities, towns
and regions.

Cities and local governments, being at the local level, can have an enormous impact
as policy makers, using their unique authorities.

Set local RE targets; transition public transport to clean fuels or e-Vehicles powered by
RE; set building codes to include RE; enact EE standards; develop RE-based district
heating and cooling systems; and choose to power, heat and cool public buildings
with RE.
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“Renewable energy encompasses all renewable resources, including bioenergy, geothermal, hydropower,
ocean, solar and wind energy. One hundred percent renewable energy means that all sources of energy to
meet all end-use energy needs in a certain location, region or country are derived from renewable energy
resources 24 hours per day, every day of the year. Renewable energy can either be produced locally to meet|
all local end-use energy needs (power, heating and cooling, and transport) or can be imported from outside
of the region using supportive technologies and installations such as electrical grids, hydrogen or heated
water. Any storage facilities to help balance the energy supply must also use energy derived only from
renewable resources.”

Towards 100% renewable energy: utilities in transition - IRENA Coalition for Action, 2020}
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Addressing climate emergency requires the unprecedented transformation an immediate
transition to renewable energy across all sectors.

Support nine cities and regions in three countries to develop a roadmap towards 100%
@ renewable energy and effectively implement local climate and energy action.

Enable participating local and regional governments to develop financially viable and
bankable renewable energy projects and explore access to public and private investment.

Contribute to the respective national climate and energy targets, as reflected in the
Nationally Determined Contributions (NDCs).

Support local policy developmentthat enhances energy security, improves energy
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International Climate Initiative
(IKI) of the Federal Ministry
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Supported by:

R | sy
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through various workshops and put that collaboration at the heart of the sustainable energy transition.
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Introduction

Significant element of SDGs and targets:

“integrated and indivisible, global in nature and universally applicable, taking into account different national realities, capacities and levels of development and respecting national policies and priorities.” (SDG 2015, section 55)
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Research Questions

How/Why did the Dundee City local authority prioritise the installation of electric vehicle charging infrastructure?

Having selected this intervention, how equitable is it?

Complementarity and benefits of the strategy from the obvious lenses of SDGs 7, 11 and 13.

The alignment or otherwise of the EV strategy with the other SDGs.
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Literature snippet

Though agreed at supranational level, success depends on mechanisms of national implementation (various).

Peculiar local issues and development needs must be suitably prioritised (various).

Suitable indices are required to link interventions to SDG indicators (various).

Unequal benefits distribution may arise if interventions not carefully aligned (various).
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(Elder, Bengtsson and Akenji 2016; Allen, Metternicht and Wiedmann 2017; Morton, Pencheon and Squires 2017)

(Breuer, Janetschek and Malerba 2019; Tan et al. 2019)

(Maurice 2016; Schmidt-Traub et al. 2017; Kim 2018; Diaz‐Sarachaga, Jato‐Espino and Castro‐Fresno 2018)

(Allen, Metternicht and Wiedmann 2018; Cohen and Wiek (2017) 
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Why an eclectic review?

Baseline data for several of the targets are unavailable (SDG 2015, section 57).

There is the need to take into account different realities, capacities and levels of development while respecting national policies and priorities.

Explorative review sequel to study for understanding mechanisms for intervention prioritisation.
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Findings & Discussion (1)

Dundee’s historical development/past industrial settings and existing infrastructure appear to support an EV agenda. 

The EV infrastructure of Dundee follows a ‘destination’ or hub approach, where charging points are located in clusters around car parks and work places rather than residential areas or areas of deprivation.
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Findings & Discussion (2)



Dundee’s 5% multiple deprivation (red shaded) areas and location (icons) of EV infrastructure.
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Findings & Discussion (3)



The policy framework is consistent with the devolution of government arrangement that allows national and local agendas.
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Findings & Discussion  (4)

Dundee’s Climate Action Plan (2019) identifies five action categories with actions mapped to the SDGs.

These actions associated with the Climate Action Plan, to which the EV strategy relates, map adequately to the SDGs but in a different proportion to the Scottish National Performance Framework outcomes.
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Findings & Discussion (5)



Frequency of linkage of Dundee’s energy, transport, waste and resilience actions to the SDGs in Dundee Climate Action Plan (2019)
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Findings & Discussion (6)



Mapping of Dundee’s actions (right hand side) and the Scottish National Performance Framework outcomes (left hand side) to the SDGs (middle)
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Findings & Discussion (7)

Funding arrangements and incentivisation may not be fully supportive of SDGs 5 (Gender Equality) and 10 (Reducing Inequality).

Making EV installation compulsory for developers may disadvantage some stakeholders.







Conference on Aligning local interventions with the UN SDGs



Conclusion

Dundee’s EV project planned and executed in alignment with many SDGs but alignment can be improved.

Given hub/destination approach, perhaps more immediate needs of city-dwellers should be considered.

Low-income groups may not access infrastructure and their needs must be considered in respect of SDGs 4 and 10.
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