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INTRODUCTION

Tools and methods to assess sustainability are often
focused on lucrative activities, se ar ching for behaviors
that preserve some business-asusual while at the same
time taking into account environ mental issues. Emergy
analysis w as or iginallyins pired from and applied tonatura|
ecosystems as an approach to geobiophysically account
for non-monetary inputs. In recent years, howe ver, e ven
emergy accounting has been more and more applied to
investigte the supply of products and services that are
mostlyreferred to budgeted inve stments — be them public

or private.

BACKGROUND

Primary services have been progressively invaded by

mar ket me chanisms, and their sustainability is often
dwarfed by the urgency of the services they deliver. Al'so
in genuine not-for profit systems, the goodness of the
objective tends to make their sustainability appear as
something le ss important, yet the very dimensions of
sustainab ility allow for the cap ability of asystem to last
over time; the better the output of asystem, the more

important its ability tokeep functioning.

OBJECTIVES

* Tounderstand the systemic functioning and the overal |
resources demand of systems not pursuing profit ,

compared to those pursuing it instead.

*  Toidentifypo ssib le positive feedbacks able to maintain

such systems.

© To assess the effectiveness of possible sustainable
solution s to reduce the dependency of a system on

nonrenewable resources.

ATERIALS AND METHODS

The main case study consists in aspe cialised hospital,the
Salam Centre for Card iacSurgery, built and run by Italian
humanitarian NGO Emerg ency Onlus in Khart oum,Sud an
- the only stru cture offering such cures free of charge in
an area as big as three times the size of Europe and
populated by over 300 millions people. Although the
primaryg oalof the NGO is to grant the un iversal right to
health (especialy but not onlyin contexts affected by
war and poverty), some wisdom was shown in the
design of a top structure pursuing sustainability in
exploiting local renewables to reduce the use of
nonrenewable resources.So me results of this case study
have been dready collected in some scientific works
(Cristian o, forthco ming; Cristiano et al., 2017 Cristiano &

Gonella, 2017).
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The Salam Centre for Cardiac Surgery
Built (2004 - 2007) in Khartoum, Sudan, close toBlue Nile river; design by Emergency NGO & T AMassociati
Area(with gardens):12,000m:- indoar area: 40,000 m?

Free healthcare to patients fram 20+ cowntries: averagely 700 operations and 7000+ visits ayear

Temperatures:
Outdoor average temperature: 45C (113F) - requredtemperaturein operatingtheater. 20°C (104F)

Strategies:
A) Passive mitigation solutions to reduceenergy demand
[58-cm (23”) external walls, 2 layers of local clay bricks, with paneled insulated air chambers; Small double-glass
windows to improve thermalinsulation protected by sunscreening films; Locally twined vegetal panels to
screen porticos; Greenareas to provide environmental mitigation]
B) Air conditioning systems based on local renewables (sun, wind, water), and includingamost 300 solar

thermal panelsand awind towerftunnelinsprredto traditional Persian badgirs.

The Salam Centre A/C solutions
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Logic scheme of passive and low-tech modem-vemacular  hybrid air conditioning (A/C) solutions

Another case study is represented by a dog shelter in Padua, Italy, managed by an
assodiation of volunteers and to which an entire p oster is dedicated at the 10 ' Emergy
Resear ch Conference (Gonella et dl., 2018) starting from the outcomes of a recently
discussed B.S c. thesis (Brocca, 2017). An additional case study on a Pakistani public
hospital is currently being finalised too (Ali et al, forth coming). Other studies have been
carried out within the same so cially-concerned resear ch stream involve disarm and peace
studies (Gonella et dl, 2017).

Our case studies are first addre ssed qualitat ive ly through the systems th inking ap pro ach
(cf. e.g. Me adows, 2008), then also quantitatively by me ans of Emergy synthesis (cf.
Odum, 1996 ;Brown & Ulgiati, 2016) ,mo stlyintegr ated with Life Cycle Assessment(Raugei
et dl., 2014).
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CATEGORY (item) SOLAR EMERGY
(item) (seJlyear)
LOCAL RENEWABLES, ANNUAL (R) 2.80E+15
LOCAL ES, ANNUAL (N) 0.00E+00
IMPORTED INPUTS, ANNUAL (F)
Costruction inputs (building & insulation) 4.07E417
Solar thermal & air conditioning systems 267E416
Biomedical equipment 2.97E416
Furniture 8.77E414
Technical equipment 226E+15
Vehicle fleet B.61E4s
Fuel and electricity 1.06EHE
Goods 7.86E417
Transportation inputs for imported items 3.91E416
Labor and services 5.92E418
TOTAL EMERGY (U) 236E418
TOTAL EMERGY (ULS) 8.28E+18
Conventional performance indicator Value Value Unit
wlout L&S WLES
Emergy Vield Ratio (EYR) .00t 1.000
Environmental Loading Ratio (ELR) 856 2069
Emergy Sustainability Index (ESI) 0.001 0.000
Emergy Investment Ratio (EIR) 856 2069
Percentage Renewable Emergy (%Ren) 0% 0.03%
Areal Empower Intensity (AER), indoor 1.92E+14 6.66E+14 sejfm’
Areal Empower Intensity (AER), land parcel  6.00E+13 2.08E+14 sejfm’
New emergy indicators Value Value Unit
wiout L&S WLES
Hospital annual operating emergy demand  2.40Ew18 832618 seilyr
Emergy per cardiac surgical operation 4.35E415 1516416 sejloperation
Emergy per patient.day LagE4 s7Ew4  seffpatientday
Emergy per outpatient visit (triaged patient)  4.18E+14 1456415 sejjvisit

The Salam Centre (Emergency NGO)
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Note: Solar Thermal Panels (SPs) are combined with a low-tech sandwind-unnel to
cool air naturally (Nat ACh PRs stands for public relations.

KEY LEARNINGS

Not-for profit systems canbe very sophisticated and emerg yde mand ing. Un paid
activit ies stillrequire resour ces and favor able socio-e cono mic conditions. In light
of their valuable out puts, adebate isto be started on societal priorities and
savings elsewhere, in orderto act systemicallyto protect suchsyste ms (and, with
them, human rights e.g. health) from the fluctuations of a neverending

environmenta and financial crisis, or think beyond it.

Not-for profit systems often rely on reinforcing feedbacks, mainly basing on
image and reputation to raise funds and donations, attract volunteers, and
successfully yield their activities of sodial interest.

In the case study of the Salam Centre, a positive environ menta and monetary
benefit is reached through the adoption of lo wtech solutions in energy systems
and bu ilding techno logies. Although theirimp act does not sign ificantly affect the
overall emergy requirements of the system due to its co mplex functioning, su ch
solutions can be exported to build ing design to foster a genuine and syste mic

sustainability.
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