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Introduction

» The world has become more volatile and impulsive due to market volatility, manufacturing uncertainty, data complexity, and decision-making
ambiguity, shaping the VUCA world (Bennett and Lemoine, 2014; Mack et al., 2015). Most supply chain activities have different stakeholders,
changes in process, and lack of clarity creating ambiguity in decision making, So, VUCA influences the supply chain and logistics activities at

different levels leading to volatile processes, uncertain demands, complex information sharing, and ambiguous decisions (El1 Hathat et al., 2023).

» The carbon footprint in supply chain operations has been an issue in the VUCA world. A significant contribution comes from the manufacturing
and process industry, and more specifically, the food supply chain is a critical domain. Overall, the industry represents 26 percent of the global

greenhouse gas (GHG) emissions, around 13.7 billion tonnes (Poore and Nemecek, 2018).

» The agricultural industry is one such domain that offers a significant challenge to offset the carbon due to its volatile demand and complexities in

decoding the carbon dioxide equivalents (CO2eq) usage by land, CO2eq generated from food waste, transportation, and inventory energy usage

(Aikins and Ramanathan, 2020).
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Introduction

Morocco’s annual temperature has risen significantly in the past
five years due to global warming due to GHG emissions.
Therefore, studying the GHG emissions considering Morocco’s
environmental and economic impacts is essential and can aid
better decision-making. Monitoring the carbon emission at the
different stages is imperative for its contribution to the
sustainability domain.
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Literature and Method

» Within the operations management (OM) scientific community, many studies addressed minimizing carbon footprints and GHG emissions.

However, there is a need for indigenous studies from developing countries in the supply chain context, as the production conditions are different

in those economies (Bailis et al., 2015, PAS 2050).

» Leading international environ mental efforts (e.g., the United Nations Sustainable Development Goals) are dedicated to the urgent task of
reducing carbon emissions and mitigating the effects of climate change. The United Nations has delineated Sustainable Development Goal (SDG)

2 to “End hunger, achieve food security and improved nutrition, and promote sustainable agriculture” (Gupta et al. 2023).

» According Gupta et al. (2023), increased digital interconnection and emetging technologies can create data-intensive environments, enabling

and improving future OM research on agricultural operations. Also, emerging technologies may dynamically improve stakeholder interactions in

the agriculture industry. In this vein, machine learning and blockchain are widely used to manage significant challenges in agriculture practices.
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I Research objectives

Study 1: Strategizing a Logistics Framework for Organizational Transformation: A Technological Perspective
» How to leverage emerging technologies for competitive advantage in the VUCA world?
Study 2: Modelling and analyzing the GHG emissions in the VUCA world: Evidence from tomato production in Morocco

» How do we integrate machine learning prediction models for assessing the carbon footprint in agricultural production to achieve carbon
neutrality?

Study 3: Leveraging greenhouse gas emissions traceability in the groundnut supply chain: Blockchain-enabled off-chain machine learning as a driver
of sustainability

» What impact does integrating blockchain with machine learning have on GHG trans parency in the groundnut supply chain?
» What benefits does developing a private blockchain offer for fraud mitigation and data security in the groundnut supply chain?
Study 4: Ensuring transparency in the olive oil supply chain: A blockchain study (In progress)

» What factors influence the implementation of the Industry 4.0 ecosystem, leveraging blockchain smart contracts and ML, at different stages of the
olive oil supply chain?
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- 1 Purpose: Analysis of the state of knowledge in the literature regarding how logistics operators can use s
BUSII‘IESS SChOOl Formulation of the H emerging technologies to minimize the impact of VUCA. H
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B AACSB research questions : ]
1+ RQ. How to leverage emerging technologies for logistics competitiveness in the VUCA world? 1
2
Scopus ABI/INFORM Web of science
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studies :
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A complete reading of papers.
Analysis and synthesis of the main ideas and contributions.
Identification of the technologies involved.

Analysis and
synthesis

Complementary search (forward

and backward search; snowball sampling") and revalidation.
@i'—/ OO JSS—— :

< . v « Scientific mapping using Bibliometrix R package. .
Rep"tﬁ:fe::ﬂ:s'"g >« Analysis of collected articles in the VUCA context. :

E « Develop the VUCAT application framework based on emerging technologies for logistics.
- e e X
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ol Need for carbon Scope for new study
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LR United Nations Sustainable Development Goal (SDG) 2: “End hunger, achieve food security and improved nutrition, and
promote sustainable agriculture.”

_________________________
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GHG emissions in the
food supply chain.

E Need for GHG
' emissions transparency.

____________________________________________________________ 2
- What impact does integrating blockchain with machine learning have on GHG transparency in the groundnut supply chain?
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Morocco has traditionally dominated the olive oil industry, contributing significantly to
global production (Donner et al., 2022). Olive oil has significant trading potential, and
companies need to understand the different phases at the operational level, including in the
GHG context, to understand the carbon emissions and identify the stakeholders in the
supply chain to track and trace the value flow in olive oil production.
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I Results and Discussion

» The first study proposed a novel VUCAT framework-based technology for supply chain and logistics challenges to assess the efficiency of its

operations and make better decisions.

» The second study designed a unique and robust mapping of GHG emissions in the Moroccan tomato production system. The study fulfills the
objective, using secondary data combined with MLPMs to discover the impact of GHG emissions in the tomato supply chain. Furthermore, the

study focused on analyzing factors, such as CO2, CH4, and N2O in the different phases: cultivation, harvesting, transportation, and shipping.

» The third study studied and analyzed the groundnut supply chain in Senegal. By using UN SDG 2 as a motivation, the study analyzed GHG
emissions in the groundnut supply chain in three phases: groundnut farming, cultivation, processing and shipping. By innovatively integrating
blockchain-enabled off-chain machine learning with smart contracts, this work addresses key challenges in GHG emissions tracking, offering a

more transparent, secure, and efficient approach.
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Cultivation

Yield of tomato by 2020: 906456 hg/ha

N20>CH4>C02
5.9 kg/CO2 produced by every 100kg of tomatoes

More info @

Moroccan Tomatoes Carbon Footprint Monitoring Dashboard

Harvesting

(CO2eq) (ARS5): 1718981.26 kt in the last 10 years

(CO2eq) (AR5) >(CO2eq) from N20 (AR5) > (CO2eq) from CH4 (AR5) > (CO2) > (CH4) >
(N20)

More info ©

Transportation

Diesel (CH4 -8.6%, CO2 - 82.91%, N20 - 8.39%)

Motor (CH4 -18.6%, CO2 - 2.2%, N20 - 79.1%)
Electricity (CH4 -0.16%, CO2 - 99.84%)

More info @

Home / Carbon footprint dashboard

CO2eq evolution over time Lt Transportation GHG emissions produced by Motor-Gasoline

1%

0Of CO2eq Since Last Year
2000
1800
1600
1400
1200
1000
800
600
400
200
0

FEEFLLFFSLL LTSI F T &0

B CO2eq
CH4 & N20 evolution over time
0.1
—— _w
o_,_,_A_.o»—""’_'_Fs‘& hﬁ“m—o‘k—\\&——s—n——‘._,_*“_ OP_—.H._‘# e -

0
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

EN20 BcH4

S MASTERS IN WORLD N J
AACSB f < Z\) EFMD MANAGEMENT UNIVERSITY =L
N SLOBAL RANKINGS [

B\ ACCREDITED I 2023 RANKING




Y

[ '{ Rabat Groundnut Blockchain Network Based Hyperledger Fabric
Business School
ma HACS8 /
EOrg 1: Cultivation . /P@ering Service e

Org 2: Harvesting

Peer 0, 1
Fabric CA

PO: Endorser Fabric CA

|| Ledger EEa | | ' ) ,‘ ,l ‘

Ledger BT3 :
! Smart Contract @ i Smart Contract @ ;

State Database 8 Y

Fabric SDK
.. (Client) .

1 : Proce_ssujlg Poor 0.1

1 iand Shipping .
|' ' Fabric CA PO: Endorser
: P1: Committer
: Ledger i
1 : i
: Accepted identities | g SmartContract @ i
1 H "\ State Database %
' 5
\

1

Off-chain operations

= i

Machine learning prediction
models (MLPMs)

=z )

{ =T FT MASTERS IN
AACSB S l\) GLOBAL

B\ ACCREDITED

woRLD IS
MANAGEMENT UNIVERSITY I

2023 RANKING RANKINGS N

MEMBER




Rabat
Business School

AACSB

| BNt

R

ALGORITHM : DATA CoLLECTION AND TRANSMISSION

Smart Contract: Collect and Send Data to Off-Chain Machine Learning Models
Input: Blockchain Historical Data
Output: Data Transmission Confirmation
function CollectData(data)
validate data format and completeness;
if (data is valid) then
SendDataToMLModel(data);
else
return error “Invalid data”;
end function

function SendDataToMLModel(data)

1
2
3
4
5
6
7
8
9
1 prepare data for machine learning model processing;

0

1 transmit data to designated off-chain machine learning model API;
1

1 if (transmission successful) then

2

1 return confirmation “Data sent to machine learning model”;
3

1 else

4

1 return error “Data transmission failed”;

5

1

end function
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I Contributions and Outlook

This dissertation contributes to the achievement of sustainable development goals within the African context as follows:

ZERO 1 CLIMATE
HUNGER ACTION
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