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MOTIVATION:

Environmental sustainability in humanitarian logistics
Humanitarian operations suffer from the consequences of climate change




Life-saving humanitarian action can have unintended environmental impacts.

Greenhouse gas emissions (GHG)
and waste creation are embedded

across the end-to-end supply
chains of humanitarian operations.
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To address these challenges, this quantitative study pursues the following goals:
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Measure the environmental impacts of humanitarian operations
along the entire supply chain during disaster response
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Evaluate the effectiveness of existing and potential solutions to
reduce the environmental impact of humanitarian aid
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Aftermath of Flooding in Islama
© Pakistan Red Crescent Society
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Research Methodologies
The life cycle assessment (LCA) + System Dynamics

SN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN SN NN NN ENEEENEEEEEEEEEEEEEE,,
.
. .

*
*

Natural
resources

Open burning \ Edtraction of
raw materials
Open dumping 5
Recycling
L Disposal Production
and
C l packaging

Reusing

>

G .
s sEEEEEEE NSNS NS EEEEEEEEEEEEEEEEEEEEEEEEEEEs®

Distribution

; | g8

72K
[} B

.
Y NN NN NN NSNS NN EEEEEEEEENNEEEEEEEEEEEEEEEEEEEEmmmnmmns®

“
*

*

*

*

‘0

*
gS I NN NN NN NN NN NN NN NN NN NN NN NN NN NN N NN NN EENEEEEEEENR,

-

*

*
&

*
*
*

gS NN NN NN NN NN NN NN NN NN EENEEEEEEENEEEEEEEEEE,
. »

System
Dvan’cs

(BesiouandVan Wassenhove, 2015; Besiou et al.,
2011; Tomasiniand Van Wassenhove, 2009; Van
Wassenhove, 2006)

., ®
(R RN RN ERERRNRRERRRRRERNRRRRRRERERRNERRERRNRDEN]

*
*
.

‘e

*

G ssEEE NN NN EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEmEnn®



Input and output data
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The scope of the supply chain:
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Different scenarios in the supply chain:

* GHG emissions
* Waste creation
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Example case study:

IFRC shelters in Pakistan (Monsoon floods)
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Case Study 2 (baseline)

Baseline,
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Raw material Manufacturing Prepositioning warehouses Country warehouses
extraction (China) (Dubai, Malaysia, Canada) (Pakistan)
(China)
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China to prepositioning warehouses by sea

Dubai (20%) by sea

Malaysia (70%) by air

Canada (10%) by air to Pakistan

Dubai's prepositioning is 48 days, and Malaysia's is 503 days
In Pakistan, sent to field warehouses and distributed by road
Waste disposal: 95% to open dumps, 5% to open burns
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Comparing different scenarios with the baseline scenario:
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Comparing the most sustainable scenario with the baseline scenario:

1.2
1.0
0.8
0.6
0.4
0.2

0.0
GHE EMISSIONS RESPONSE TIME cosT WASTE

I Comparison of baseline scenario to the most sustainable scenario in terms of :
: GHG emissions (Baseline scenario + ship + recycling + solar) in Pakistan I
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Raw material Manufacturing Prepositioning warehouses Country warehouses Field warehouse Affected population Disposal/Recycling*
extraction (Belgium) (Cameroon) (Chad) (Chad) (Chad) (Cameroon)
(China)
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Case Study 3 (baseline)

*Raw material: China
*Supplier: Belgium
*Transport: Ship to Cameroon. e e
«Cameroon Storage: 60 days. -t e - — _
*Delivery to Chad: Road transport. f- : ey
*Chad Storage: 15 days. ' '
*Field Warehouses: Road transport, 30 days i
storage. \
Distribution: Road to the affected population. \‘\ o
*Cooking: Open wood fire. it
*Packaging Disposal:

*  95%to open dump.

* 5%toopenburn.
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Comparing different scenarios with the baseline scenario:
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Comparing the most sustainable scenario with the baseline scenario:
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| emissions (Baseline scenario + recycling + reuse + solar + soy protein concentrate) in Chad |
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Summaryofmainfindings

GHG Emissions a o @@ )

Procurement choices, transportationmodes, energy
sources, and end-of-life phases are critical factors.

For example, plant-based ingredients, sea transport, renewable energy (solar
panels), and recycling initiatives are effective in reducing emissions.
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Air transport offersquicker responsesbut at the
expense of higher GHG emissions and costs.

Response Time

Careful planning, prepositioning, and localizationhelp
balance response time withenvironmental and financial
considerations.

Waste

Recycling and reuse strategies effectively reduce both
total wasteandits environmental impact

Costs

Environmentally sustainable alternativesmayhave
higher upfront costs but exhibit potential for long-term
cost-effectiveness (e.g., renewable energy, recycling,
and reuseinitiatives).
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Recommendationsfor practitioners

Considerthe entirelife cycle of products, Minimizeairtransport, opting for sea or road travel
emphasizing end-of -life disposal. tosignificantly reduce GHG emissions.

Evaluatethesustainability of direct delivery from
manufacturers, considering disaster response
inventory sufficiency.

Prioritize easily recyclable or reusable materials,
especiallyinareaswith limited waste management

infrastructure. Procurement Distribution

Strategy. Optimization: Explore localizationtoreduce environmental

impacts, with a focus on local context evaluation.

Develop a procurement strategy systematically
incorporating environmental sustainability.

Waste
Managementat | Implement recycling and reusestrategiestoplaya
End-of-Life: pivotal role in wastereduction.

Prepositioning

Assess energy sources for storage. Considerations:

Invest inrenewable energy sources such as solar
toreduce GHG emissionsand costsin
prepositioning.

Consider wastemanagement asa critical factor for
an environmentally sustainable humanitarian
response.
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Thankyou for your attention!
QUESTIONS?
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