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1. INTRODUCION TO ENERGY
POVERTY AND URBAN
FINANCIAL METABOLISM
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Why a societal view on energy poverty?

. Transforming neighbourhoods is not only a technological challenge... but
also a social & financial one

. Thﬁre IS more than a personal business case there is a societal one as
well..

. Not being able to participate in the energy transition will in the end have

effects (specifically those at risk of energy poverty)

"the cost of doing nothing may outweigh the initial extra societal investment”



Energy poverty and public spending

~

* Energy poverty restricts households in many aspects of well-being in terms
of material property, recreational and leisure activities, social
Isolation, culture, expression and management of emotions, mental
health, health and adequate nutrition because of their (very) limited

financial means (Bartiaux et al., 2021).




Spatllal p‘ar_‘“'“g and management Recreation, sports and culture
Spatial determinants incluence EP

Vulnerability (Mashhoodi et al., 2019) EP restrict hOUlsehOIdS in recreation
& culture (Bartiaux et al., 2021)

Public order and safety N _
EP increases the likelihood of experiencing ’ Local Utll.lty services

physical violence (Hailemariam et al., 2019) bill balancing to deal with EP results in
municipal utility debt (Carley., 2022)

Education

Energy poor households can Tra nsport

experience limited access to problems with energy poverty, are linked to

education (Bartiaux et al., 2021) individuals being unable to meeting basic
needs on transport (Middlemiss, 2022)

Health services

A growing body of literature has
consistently confirmed the negative

Social services

impact of EP on health (Nie & Li, 2023) Seek government assistance is a key
coping strategy for dealing with EP
Administration & permits (Carley, 2022)

Environment

Building retrofits mitigate Areas of municipal expenditure
CO2 emissions & energy

poverty (Riva et al., 2023) Impacts of energy poverty

Local economic development



Research goal; Making City

« Our study was aimed to develop in-depth understanding of the
causal mechanisms through which household energy poverty
affects municipal expenditure.

« An Urban Financial Metabolism perspective is adopted to study
the financial impact of energy poverty on local public spending.




Urban Financial Metabolism (UFM)

~

« UFM Is a tool for analysing and visualising the financial
metabolism of a particular area — e.g. neighbourhood, borough
or any other part of the city.

« UFM aims to create comprehensive overview of monetary flows
and stocks in an area across domains — e.g. health, economy,
mobility, water, energy, etc.

(Woestenburg et al., 2018)



Urban Fine

‘Individual actions create a web of spatio-temporal paths
that shape urban metabolism’ (Dijst et al. 2018, p. 194).

Financial flows Social system

Financial flows and the social system. Adapted from (Dijst et al. 2018) ‘ -



Financial

Dri Need ' Activiti
rivers — eeds —p ivities —P Flows & Stocks

stocks and flows are a result of activities that are undertaken by the individuals
and communities. These activities may be considered a manifestation of the needs
of these individuals and communities, which in turn, are influenced by more
general endogenous and exogenous drivers” (Dijst et al. 2018, p. 192).

Main components of the Urban Financial Metabolism framework. Adapted from (Dijst et al. 2018)



2. CONCLUSIONS: UNDERSTANDI

OF ENERGY POVERTY ON MUN ING




Research d«

A single in-depth case study approach on Groningen
combining multiple research methods

« Step 1- Two workshops were organized with local policy experts to identify
which of the twelve financial programs are expected to be affected by an
Increase in energy poverty

« Step 2: In-depth analysis of identified programs to establish the underlying
causal chains through policy analysis and in-depth interviews.



Research design

Selected program budgets from city of Groningen (NL)

TL
Program 1 — Wao amnd Inconme
™,
Y
\\'\.
— ™,

-| Program 2 — ECormormy ﬂ{d Employment

.‘ Program 14 - Owerhead and Organisational Support



How to

Applying UFM thinking to connect Energy Poverty to local
government spending in 4 steps

Step 1 - Identify driver of energy poverty

Step 2 - Identify areas of local government spending
potentially affected by EP

Step 3 - Individual or community needs that
Step 4 - Identify activities to finish the causal chain

Financial
Flows & Stocks

Drivers —p Needs  — Activities —




Example

Drivers

Needs

Activities

Stocks & Flows

Energy
affordability

Households
need support in
managing debts

Individuals use
available municipal
support for managing
debt

>

Energy
efficiency

Households
need support to
help with costs

of living

Individuals use
available municipal
support to help with

cost of living

Households
need to support
to improve
housing quality

Municipality takes
action to deal with
the impact of energy
poverty on local
policy goals

Municipality provides
debt management
services

Municipality provides
repayment
arrangements

Municipality provides
protective
guardianship

Municipality provides
income benefits

Budget for work
and income

Municipality provides
one-off energy
allowance

Municipality provides
collective health
insurance

Municipality take
extra poverty
prevention and

reduction action




The Urban Financial Metabolism of Energy Poverty in Groningen

Drivers

Meads

Activities

| S

Iredreodan b use avalabine
reursEza | supp oS b
mE-Hzmyg dubl

VI_.-_,_I

Ial.u:quﬂ'p pra vt one-cH anangy

Housaba ks rensd suzpod =
mansgng debts

sl oamas o
Wy p Fpzall=

B o ol ty Lk oo ety

v s and redusinn ssinn

I=dredan s wde diwlabe
v pul su o b help
wrh comal al rarg

Housaba ks reesd suppod io
hiip with cods ol Irareg

Ired poclam b A ple or s
ancournped o pERcp e n
cilicen pErcpEalan
s wapgafed By Lhe
rvan i pea by

ATHWCARSE
| Wusicpaity offe m sl esl i pan |
lom-imcarn Bowes hokis

| M Epably prosdas e lusch &
achoukbs

Esargry aficrdabiiy

House®okd s &@mppet b
cope with atledts of h'-q m
anargy povs

h4

[ECIT Tl i i ®
habdiry ge lor low 120 fan &mibas

Mumensldy Iskan gchos o prmorage
o a dan for devm

Pan Epuity S Esion W
Sl wrl® B adpact al
anergy pavirty an s

pukicy paitks

-

.<4

Esargy athaancy

Eornmusises nisad sap
o I peove R ng gty

Commuribers =eed 5o p
W A Aagaks Hha repect ol
ln-'wr.-:- 8 o sl al

-

Indeniuahs asi avaiati ‘_u"q-wmuh- TH I sons |
rivan E=pal manial heskh and "
w b Ny sapzan sareces — —
| [ CsEs |

suzpert on halh, walbaeg, ool of
I B s il usa b el S re riduina

haghbou=nx
O MR R g ra e ozl
SHMAUSEY arergy nimiras

w

Howsahold aed supzad o
AEE By

¥ ' U0 ey |
woacher
Fan pably sdopis pabcas —— BTy
o kel aregy oty il ey

Wusic paily provdas msargy sl |

B far b - Grariers

\

Homsaholda nead o sapparl
o mpries housng quakly

I=d mrdunl e deain bo
branzial sapzar o mskong
=Ry eRzEncy
mvanlnesls

Momcpalty ndaded enengy e zad ol
rhaod niferwal pr ]

Warnopily zrosm s or
&N caremandy niisleas

Rarvap ity a5 el b d new
pardneraSgs o L]

Ired roochas | Lose sk Bifin
iz Fzal sapzad an ikng
arergy eiioescy mamEees

irecive i uma b sarguegmn o wesiis=L e urscp Ay e MaRiuses on e,

ard conmnal adiredy bo o
with cosl of haisg i

skchal and doug abwss and s

sty and by |

Busicpaly leka s ieaaauras 1o brer
mch ol vakres |

Stocks & Flows

Budgal far wark a=d

h Bt o s

B uigeat far dar wal-

- g, Baais wnd he

hizakh ca=

Budgisl has hoasing

Ecigusi Fos gusie
nifuaty




Resulis

~

Energy poverty interlinks with the scope of a wide range of programme
budgets in Groningen

Energy poverty potentially has broad financial implications on local
policy areas; it can aggravate and complicate local policy issues, and
encourage demand for local services.



Conclusions

~

Energy poverty has potentially far-reaching implications for local
government.

The specific way in which energy poverty affects municipal expenditure
IS very situational

Addressing energy poverty has the potential to garner financial win-
win resolutions across policy areas




Thank you for your attention!
Re

Baccini, P., & Brunner, P. H. (2012). Metabolism of the anthroposphere. analysis, evaluation, design. MIT Press.

Baker, K. J,, Mould, R., & Restrick, S. (2018). Rethink fuel poverty as a complex problem. Nature Energy, 3(8), 610-612.

Bartiaux, F., Day, R., & Lahaye, W. (2021). Energy Poverty as a Restriction of Multiple Capabilities: A Systemic Approach for Belgium. Journal of Human Development and Capabilities, 22(2), 270-291. https://doi.org/10.1080/19452829.2021.1887107
Bronson, K., Devkota, R., & Nguyen, V. (2021). Moving toward Generalizability? A Scoping Review on Measuring the Impact of Living Labs. Sustainability. https://doi.org/10.3390/su13020502

Carley, S. (2022). Behavioral and financial coping strategies among energy-insecure households. https://doi.org/10.1073/pnas.2205356119/-/DCSupplemental.Published

Dijst, M., Worrell, E., Bécker, L., Brunner, P., Davoudi, S., Geertman, S., et al. (2018). Exploring urban metabolism—Towards an interdisciplinary perspective. Resources, Conservation and Recycling, 132,190-203.
https://doi.org/https://doi.org/10.1016/j.resconrec.2017.09.014

Garrett, H., Mackay, M., Nicol, S., Piddington, J., & Roys, M. (2021). The cost of poor housing in England. https://files.bregroup.com/research/BRE_Report_the_cost_of_poor_housing_2021.pdf

Hailemariam, A., Sakutukwa, T., & Yew, S. L. (2021). The impact of energy poverty on physical violence. Energy Economics, 100,105336. https://doi.org/https://doi.org/10.1016/j.eneco.2021.105336

Kerr, N., Gillard, R., & Middlemiss, L. (2019). Politics, problematisation, and policy: A comparative analysis of energy poverty in England, Ireland and France. Energy and Buildings, 194,191-200. https://doi.org/https://doi.org/10.1016/j.enbuild.2019.04.002
Mashhoodi, B., Stead, D., & van Timmeren, A. (2019). Spatial homogeneity and heterogeneity of energy poverty: a neglected dimension. Annals of GIS, 25(1), 19-31. https://doi.org/10.1080/19475683.2018.1557253

Middlemiss, L. (2020). Energy poverty: Understanding and addressing systemic inequalities. Inequality and Energy: How Extremes of Wealth and Poverty in High Income Countries Affect CO2 Emissions and Access to Energy. Elsevier Inc.
https://doi.org/10.1016/B978-0-12-817674-0.00005-9

Middlemiss, L. (2022). Who is vulnerable to energy poverty in the Global North, and what is their experience? WIREs Energy and Environment, 116), e455. https://doi.org/https://doi.org/10.1002/wene.455

Mulder, P., Dalla Longa, F., & Straver, K. (2023). Energy poverty in the Netherlands at the national and local level: A multi-dimensional spatial analysis. Energy Research and Social Science, 96(November 2022),102892.
https://doi.org/10.1016/j.erss.2022.102892

Nie, P., & Li, Q. (2023). Does energy poverty increase health care expenditures in China? Applied Economics, 00(00), 1-27. https://doi.org/10.1080/00036846.2023.2210823

Riva, M., Kingunza Makasi, S., 0'Sullivan, K. C., Das, R. R., Dufresne, P., Kaiser, D., & Breau, S. (2023). Energy poverty: an overlooked determinant of health and climate resilience in Canada. Canadian Journal of Public Health, 422-431.
https://doi.org/10.17269/s41997-023-00741-0

Woestenburg, A, Galvrilova, A., & Puts, H. (2018). Urban Financial Metabolism. The Hague.



Step 2: Identify local policy a

El

Municial policy area

Scope

1. Local utility services

water supply, sewage, waste disposal, energy, public lighting, and street cleaning

2. Transport

local roads and public transport

3. Social welfare

welfare provision, social security, social affairs, social participation and inclusion,
social housing, employment services, support services for families, elderly and
disabled people, social care, and back to work programmes

4. Health services

primary and preventive healthcare

9. Public order and safety

municipal police and fire brigade

6. Education

nursery schools, pre elementary and primary education

7. Spatial planning

strategic planning, urban development, zoning, housing

8. Recreation, sports and culture

Sport accommodations, cultural sector, leisure

9. Environment

Green areas and parks, noise, soil protection, air pollution, noise

10. Local economic development

Tourism, trade fairs, and support for local enterprises




Step 4: Identify activities that serve the needs
of individuals and communities affected by

energz Eover’rz

Energy poverty may prompt individuals and local governments to undertake various activities

Households adopt various coping strategies to deal with not being able to pay energy bills or living in an
energy inefficient dwelling.

Additionally, households may undertake various activities indirectly linked to energy poverty

ary take“

poverty
o€
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