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Green And Digital Skills Hierarchy for the Maritime Sector

• Identify “Blue Skills: 

Occupations and Skills 

Needed/requested in the

Maritime Sector (Industrial

Transportation- Shipping -, 

Ports, Maritime Logistics and 

Maritime Technology) 

• Apply our model to rank 

“Green and Digital Skills” 



Top Green And Digital Skills Demanded in the Maritime Sector

• Occupations and Skills 

with the highest demand in 

the “Blue Economy” 

(Shipping, Ports, Maritime 

Logistics and Maritime 

Technology) - based on 

online adds, e.g., Linked-in. 



• Map Green Occupations and Skills to “Maritime” Policies 

Policy Industrial Sector (NACE Rev. 2) Green and Digital Skills (Level 3) Green and Digital Occupations (Level 2)

IMO Regulations

Shipping, Ports, Industrial Transportation

conducting academic or market research Electrical equipment installers and repairers

MARPOL Convention promoting products, services, or programs Hotel and restaurant managers

installing and repairing electrical, electronic and precision equipment Electrotechnology engineers

complying with health and safety procedures Electronics and telecommunications installers and repairers

Ballast Water Management Convention 'accompanying and welcoming people Process control technicians

Energy Efficiency Design Index (EEDI) installing wooden and metal components Life science professionals

ship Energy Efficiency Management Plan (SEEMP) Travel attendants, conductors and guides

Engineering professionals (excluding electrotechnology)

EU Policies

All Sectors

advising on environmental issues environmental education officer

EU MRV Regulation analysing and evaluating information and data environmental expert

complying with environmental protection laws and standards nature conservation officerClean Water Act

Vessel Incidental Discharge Act (VIDA) computer use sustainability manager

database and network design and administration green ICT consultant

designing electrical or electronic systems or equipment natural resources consultant

electronics and automation

maintaining electrical, electronic and precision equipment

• Use our Data driven model to identify the top “Green and Digital Skills in the Maritime Sector 

Green and Digital Jobs for the Blue Transition 
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A i m

Downscale the Global and National UN SDSN Methodologies,
Metrics and Dashboards at different Local Levels for entities
and economic activities.

Global and National Implementation of the SDGs require Non-
state actors – including companies, cities, regions, financial
and educational institutions – to take rigorous and immediate
action.

E S G  – S D G  Q u a n t i f i c a t i o n  a n d  A c c e l e r a t i o n

AE4RIA metrix / ESG & SDGs Quantification and Acceleration

State of the Art

Sister Projects which refer to the quantification of the SDG footprint of:

• National State NUTS2 Level Regions, Cities and Municipalities

• Educational Institutions – Case Study : Universities –

• Companies (Corporate Sustainability Reports in line with CSRD)

• Financial Institutions - Portfolios



SDG Reporting

• 245 KPIs and their

Targets for

Implementation to

2030/2050.

• Aggregated in 17

Goals.

• Methodology

Audited by JRC



9

SDG Dashboards (Global/Regional/National)



Progress at Subnational -NUTS2 Level - Greece

• SDG Indicators at

Subnational Level

• 13 Greek Administrating

Distinct



Progress at Institution/University Level 

➢ Athens University of Economics and Business 

Machine Learning Approaches to Map

• Research output

• Course Outlines

• ESGs (Governance Criteria)

• Outreach (Events and News)

Identify Gaps in the implementation of the SDGs

at the University Level.



Sustainability Assessment of the National Recovery & Resilience Plans 7 South European Member States 
Bulgaria, Croatia, Cyprus, Greece, Italy, Slovenia and Spain

• All SDGs are addressed by most EU countries, albeit to different

degrees.

• SDGs mostly covered, in terms of the number of stimulus

measures and budget allocated, are not always those on which

countries face the biggest sustainability challenges (according to

UN SDSN SDR 2021).

• Although several European nations demonstrate relatively poor

performance on transforming food systems and diets and

biodiversity goals, these challenges have received lower attention

in national RRPs than those of other SDGs like green energy,

electrification of transport, and energy efficiency measures.

• Call for increased attention of EU nations to these topics through

other post-pandemic public and private investments.

SDGs - Budgets & Investment Plans



Impact of European research financing to the production of Scientific Research on SDGs

➢ Map the outputs of H2020 (Deliverables, Publications, Papers, Patents etc.) to SDGs

➢ These Metrics can be used to measure Impact/ Effectiveness VS Rio Markers (Based on the Intention)

Effectiveness of EU Funds Allocated in H2020 



Circular Economy vs SDG (2000-2023)



Circular Economy vs SDGs



SDG Footprint - Companies

AE4RIA Metrix
• Integrate SDGs into the Corporate 

Sustainability Reporting (CSR)
• Decision Making Tools and Models    

to Accelerate the Transition



CSRD-consistent Holistic Approach for Businesses
Create value and move beyond compliance-based codes

Mapping

• Map Entire Value Chain of Company - Products and Services

• Map Stakeholders

• Materiality Assessment By Stakeholder

Measurement

• ESG KPIs in accordance with Sustainability Reporting Standards (2023, 2024)

• Map ESG KPIs across the Value Chain

• Map ESG KPI’s to SDGs Indicators

• Set Targets  

Assessment & 
Monitoring

•ESG/SDG Dashboards – Level of Implementation of SDGs and trends to 2030/2050

•Monetization of externalities/ intangible assets

•Design Hybrid Metrics to Optimize for Value

•Restructure Business Plan



ESG/SDG Footprint - Companies

• Mapping the value chain of the company

• ESG Materiality Assessment By Stakeholder Type

• Mapping of Relevant KPIs across value chain

(Multiple Layers – Generic – Sector Specific – Unit Specific)

• KPIs in Line with ESRS, CSRD, EU Taxonomy



Food Sector Case Study – Material Issues and KPIs 



ESG Performance / Management

• Hybrid Metrics to account for Profitability and Size 

• Set Science & Policy Based Targets for KPIs and Material Issues

• Dashboards and Pathways for the implementation of Targets

• Aggregate performance, ESG scores and Ratings By Pillar

• Model Incorporates Benchmarking against Sector Peers  

• Test Scenarios to actively manage ESG related risks and opportunities 

𝑾𝒂𝒕𝒆𝒓 𝑼𝒔𝒆

𝑹𝒆𝒗𝒆𝒏𝒖𝒆𝒔 − 𝑻𝒖𝒓𝒏𝒐𝒗𝒆𝒓

𝒔𝒄𝒐𝒓𝒆𝒌 = 𝟏𝟎𝟎
𝒙𝒌 − 𝑳𝑩

𝑻𝒂𝒓𝒈𝒆𝒕 − 𝑳𝑩

𝒀𝒆𝒍𝒍𝒐𝒘/𝑶𝒓𝒂𝒏𝒈𝒆 𝑳𝒊𝒎𝒊𝒕 (𝒀𝑶𝑳) ± 𝑺𝑻𝑫(𝒙𝒌)



Mapping ESG KPIs to SDG Indicators

• ESG KPIs are mapped to SDGs Indicators.

• Experts Classification & Machine/Deep learning 
Approaches to map ESG KPIs to the 232 Indicators 
of 17 SDGs.  

• Targets are set for ESG KPIs following the common 
UN SDSN methodology.



Corporate Sustainability Assessment  Framework



Corporate Sustainability Assessment Framework
• Integrate SDGs in CSR Framework

• Machine Learning Algorithms to Map ESG KPIs

vs  232 SDG Indicators 

• Model to Evaluate SDG performance at the 

Company Level and Across the Value Chain 

𝑊𝑖,𝑘
𝑆𝐷𝐺 =

σ 𝑆𝐷𝐺 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑠 𝑚𝑎𝑝𝑝𝑒𝑑 𝑡𝑜 𝐾𝑃𝐼𝑘 𝑢𝑛𝑑𝑒𝑟 𝑆𝐷𝐺𝑖
σ 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑠 𝑢𝑛𝑑𝑒𝑟 𝑆𝐷𝐺𝑖



Food Sector Case Study – Material Issues and KPIs 



𝑠𝑐𝑜𝑟𝑒𝑘 =  100 
𝑥 − 𝐿𝐵

𝑈𝐵 − 𝐿𝐵

• Scores Calculate the distance from the Target adjusted with the 
Standard deviation of the cross-sectional distribution 

Food Sector Case Study – KPIs Targets and Justification



• Sector Identification 2020 to 2023 for Diary Products.
• Top 10% performers are identified based on the “Environmental Pillar Score”. For all calculations we use 

data from Thompson Reuters REFINITIVE. 

Food Sector Case Study – Benchmarking



Food Sector Case Study – ESG & SDG Mapping

𝑊𝑖,𝑘
𝑆𝐷𝐺 =

σ 𝑆𝐷𝐺 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑠 𝑚𝑎𝑝𝑝𝑒𝑑 𝑡𝑜 𝐾𝑃𝐼𝑘 𝑢𝑛𝑑𝑒𝑟 𝑆𝐷𝐺𝑖
σ 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑠 𝑢𝑛𝑑𝑒𝑟 𝑆𝐷𝐺𝑖

෫𝑊𝑖,𝑘
𝑆𝐷𝐺 =

𝑊𝑖,𝑘
𝑆𝐷𝐺

σ𝑘=1
𝐾 𝑊𝑖,𝑘

𝑆𝐷𝐺



Food Sector Case Study– Dashboard –Scores & Ratings



Water and Wastewater Management: 

Environment – Port Specific: 

Ports Case Study – Material Issues and KPIs 



• Sector Identification 2020 to 2023 for Dairy Products.
• Top 10% performers are identified based on the “Environmental Pillar Score”. For all calculations we use 

data from Thompson Reuters REFINITIVE. 

Ports Case Study – Benchmarking



𝑊𝑖,𝑘
𝑆𝐷𝐺 =

σ 𝑆𝐷𝐺 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑠 𝑚𝑎𝑝𝑝𝑒𝑑 𝑡𝑜 𝐾𝑃𝐼𝑘 𝑢𝑛𝑑𝑒𝑟 𝑆𝐷𝐺𝑖
σ 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑠 𝑢𝑛𝑑𝑒𝑟 𝑆𝐷𝐺𝑖

෫𝑊𝑖,𝑘
𝑆𝐷𝐺 =

𝑊𝑖,𝑘
𝑆𝐷𝐺

σ𝑘=1
𝐾 𝑊𝑖,𝑘

𝑆𝐷𝐺

Ports Case Study – ESG & SDG Mapping



Ports Case Study – Dashboard -Scores



Ports Case Study – Dashboard - Ratings



ESG/SDG Footprint – Financial Portfolios

• Extend Dataset Covering 11.000+ Companies Worldwide

(97% of Global Market Cap) 

• >600 ESG KPIs from Reuters, Bloomberg, Asset 4

• Arbitrage Asset Pricing Theory extend Fama & French

Model to create factors mimicking ESG/ SDG related Risk

• Machine Learning Based KPIs – Measuring Controversies

in ESG Performance by processing News and Social Media 

Coverage  (KPIs Controlling for Green Washing) 

• ESG Scores (By Pillar and By 10 material issues – Emissions, 

Environmental Innovation, Resource Use, Workforce, Human 

Rights, Community, Product Responsibility, Management, 

CSR, Shareholders) based on a double materiality assessment 

by sector



ESG Momentum in Internationall Stock Exchanges

• Strong ESG Momentum (ESGM) In International Stock Markets

• Value of 1 dollar Invested to ESGM Winners vs ESGM Losers 

ESGM Winners significantly outperform the market 

ESGM Losers significantly underperform the market 



Level of Greenwashing in International Stock Exchange

• ESG Score VS ESG Controversies

• Controversies reveal  Inconsistencies in 
Performance as reported by Company 

• Absence of a policy to impose auditing of 
Sustainability Related data

• Example: Greek Companies listed in Athens Stock 
Exchange 

Consumer Discretion Financials Industrials Utilities

0.42 1.34 1.22 2.04

(1.12) (2.92) (1.31) (2.64)

• Statistically Significant Green-Washing to Financials and Utilities Sectors 

• Green-Washing decrease post 2019 with the introduction of EU policies 



ESG Momentum - Shipping Companies

• Strong ESG Momentum (ESGM) In Shipping Sector Global

• Value of 1 dollar Invested to ESGM Winners vs ESGM Losers 

ESGM Winners significantly outperform the market 

ESGM Losers significantly underperform the market 



Level of Greenwashing in Shipping Sector (Global)

• ESG Score VS ESG Controversies

• Controversies reveal  Inconsistencies in 
Performance as reported by Company 

• Absence of a policy to impose auditing of 
Sustainability Related data

• Example: Shipping Companies listed in 
International Stock Exchanges

Shipping

4.52

(4.66)

• Statistically Significant Green-Washing to Shipping Sector 



ESG Pricing Model

• The Capital Asset Pricing Model (CAPM, Sharpe 1964) describes the relationship between systematic risk  and expected 
return for assets: linear relationship between the required return on an investment and its risk. The model is based on 
the relationship between an asset's beta, the risk-free rate (typically the Treasury bill rate), and the equity risk 
premium, or the expected return on the market minus the risk-free rate.

• Fama and French (1992,1993) augmented the model to account for other sources of priced risk, that is size (market 
capitalization) of companies and their Value (book value: shareholder’s equity to market capitalization ratio). 

• Expand Fama and French Methodology to account for ESG 
related risks: 

𝑟𝑝,𝑡 − 𝑟𝑓,𝑡 = 𝛽0 + 𝛽1 𝑟𝑚,𝑡 − 𝑟𝑓,𝑡 + 𝛽2 𝑆𝑀𝐵𝑡 + 𝛽3 𝐻𝑀𝐿𝑡 +  𝛽4 𝐸𝑆𝐺𝑡 + 𝜀t

𝑟𝑝,𝑡 − 𝑟𝑓,𝑡 = 𝛽0 + 𝛽1 𝑟𝑚,𝑡 − 𝑟𝑓,𝑡 +𝜀t

𝑟𝑝,𝑡 − 𝑟𝑓,𝑡 = 𝛽0 + 𝛽1 𝑟𝑚,𝑡 − 𝑟𝑓,𝑡 + 𝛽2 𝑆𝑀𝐵𝑡 + 𝛽3 𝐻𝑀𝐿𝑡 +𝜀t

https://www.investopedia.com/terms/b/beta.asp
https://www.investopedia.com/terms/r/risk-freerate.asp
https://www.investopedia.com/terms/t/treasurybill.asp


• Value of 1 dollar invested in an ESG factor-mimicking portofolios
Hedging against ESG related risk

• Model Produces lower absolute pricing errors and a lower GRS tests in
pricing 20 ESG Momentum and Controversies portfolios.

AE4RIA ESG Pricing Factor

• ESG Combined (ESG
+ Controversies)
Momentum Factor
Mimicking Portfolio
– A well diversified
Double sorted
Portfolio on Size
(market cap and ESG
momentum)
following Fama and
French methodology

GRS Test

3 Factor Model 0.0015 2.73*** (p=0.00)

ESG Factor Model 0.001 2.05** (p=0.02)

σ𝒊=𝟏
𝟐𝟎 𝒂𝒊
𝟐𝟎



AE4RIA’s SDG Pricing Factors 

• Machine Learning Algorithms to Map ESG KPIs to 
232 SDG Indicators 

𝑟𝑝,𝑡 − 𝑟𝑓,𝑡 = 𝛽0 + 𝛽1 𝑟𝑚,𝑡 − 𝑟𝑓,𝑡 + 𝛽2 𝑆𝑀𝐵𝑡 + 𝛽3 𝐻𝑀𝐿𝑡 + σ𝑖=4
20 𝛽𝑖 𝑆𝐷𝐺𝑖−3,𝑡 + 𝜀t

• AE4RIA’s SDG Pricing Model: 

• Sensitivity of portfolio with 
respect to factor fk is 

k = j j jk

• SDG Footprint = the sensitivity of portfolio to the specific 
SDG factors. 



Portfolio SDG Footprint – SDG Pricing Model

• Regress portfolio returns on factor directly or on portfolio that mimics SDG factor:

𝑟𝑝,𝑡 − 𝑟𝑓,𝑡 = 𝛽0 + 𝛽1 𝑟𝑚,𝑡 − 𝑟𝑓,𝑡 + 𝛽2 𝑆𝑀𝐵𝑡 + 𝛽3 𝐻𝑀𝐿𝑡 + σ𝑖=4
20 𝛽𝑖 𝑆𝐷𝐺𝑖−3,𝑡 + 𝜀t

where: 

𝑟𝑓,𝑡 = risk free rate – A short Term Treasury Bill or Interbank rate as a proxy. 

• Suppose portfolio contains N shares 1, …,  with j
N j =1.

Weights of Portfolio Assets Sum to 1. 

• Sensitivity of portfolio with respect to factor fk is 

k = j j jk

• Footprint to SDGs as the sensitivity of portfolio to the specific SDG factors. 



Portfolio SDG Footprint – SDG Pricing Model - SMEs

• We use the SDG scores calculated for companies publishing Sustainability Reports.

• For each SDG we calculate sectoral zero- cost portfolios, mimicking SDG factors,  using the Fama and French (2015) 
methodology. 

• Sector Specific Factor Mimicking Portfolios are double sorted on Size (market Capitalization) and performance on SDG: 

6 value weighted Portfolios from the intersection of 2 Size and 3 SDG  Performance categories :

50% breakpoint are used to classify companies as Big or Small based on Market Capitalization  
(Small – Big)
30%-40%-30% breakpoints are used to classify companies as having a good performance on 𝑆𝐷𝐺𝑖
(high 𝑆𝐷𝐺𝑖 – medium 𝑆𝐷𝐺𝑖 - low 𝑆𝐷𝐺𝑖)

𝑆𝐷𝐺𝑖 factor is calculated as the difference between the average return of the 2 portfolios which contain stocks with a 
high performance on 𝑆𝐷𝐺𝑖 minus the average of the two portfolios which contain stocks with a low performance on 
𝑆𝐷𝐺𝑖. 

𝑆𝐷𝐺𝑖 =
1

2
ℎ𝑖𝑔ℎ𝑆𝐷𝐺𝐼Big + ℎ𝑖𝑔ℎ𝑆𝐷𝐺𝐼Small -

1

2
𝑙𝑜𝑤𝑆𝐷𝐺𝐼Big + 𝑙𝑜𝑤𝑆𝐷𝐺𝐼S𝑚𝑎𝑙𝑙



Portfolio SDG Footprint – SDG Pricing Model

• Regress portfolio returns on factor directly or on portfolio that mimics SDG factor:

𝑟𝑝,𝑡 − 𝑟𝑓,𝑡 = 𝛽0 + 𝛽1 𝑟𝑚,𝑡 − 𝑟𝑓,𝑡 + 𝛽2 𝑆𝑀𝐵𝑡 + 𝛽3 𝐻𝑀𝐿𝑡 + σ𝑖=4
20 𝛽𝑖 𝑆𝐷𝐺𝑖−3,𝑡 + 𝜀t

where: 

𝑟𝑓,𝑡 = risk free rate – A short Term Treasury Bill or Interbank rate as a proxy. 

• Suppose portfolio contains N shares 1, …,  with j
N j =1.

Weights of Portfolio Assets Sum to 1. 

• Sensitivity of portfolio with respect to factor fk is 

k = j j jk

• Footprint to SDGs as the sensitivity of portfolio to the specific SDG factors. 



Company/ Portfolio Level Dashboards

• Enhance Indicators to account for the Value and the Flow of 
Externalities 

• ES Valuation Based KPIs and Trends At National / Regional 
and Global Level 



ESG Professional Course



Thank You!!
Contact us: Prof. Phoebe Koundouri

pkoundouri@aueb.gr
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