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Who AM I?

- Wind Projects Development Coordinator at Iberdrola Renewables
- Wind Project Developer at Vector Hellenic Windfarms S.A.
- Researcher in the Center for Electric Power and Energy, at the Technical University of Denmark
- As a freelancer, had the chance to work with: the Green Fund, GSF Capital, Volkswind GmbH, and other institutes
and SMEs

Since Nov. 2019, also a Lecturer at Johns Hopkins University at Energy Policy and Climate program teaching 425.624
Wind Energy: Science, Technology and Policy.
Since Jan. 2024, also an Assoc. Professor at the dept. of Mechanical Engineering, University of Peloponnese

Contact info: CET, 112, INNOVATORIUM, Email: 
gxydis@btech.au.dk

https://www.iberdrola.com/home
https://www.cee.elektro.dtu.dk/
https://gsfcapital.wordpress.com/category/gsf/
https://advanced.jhu.edu/directory/george-xydis/
https://advanced.jhu.edu/academics/graduate/ms-energy-policy-climate/
mailto:gxydis@btech.au.dk




WHAT IS ENVIRONMENAL SUSTAINABILITY?
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The term environmental sustainability refers to systemic  

conditions where neither on a planetary nor on a 

regional level do human activities disturb the natural 

cycles more than planetary resilience allows,and at  

the same time do not impoverish the natural capital  

that has to be shared with future generations.



NATURAL CAPITAL

Two broad types of natural capital:

1. Renewable oractive natural capital  

(RNC)

• Renewable natural capital is active  

and self-maintaining using solar 
energy.Ecosystems are renewable  
natural capital.

Wikimedia Commons

Costanza, R., & Daly, H. E. (1992). Natural capital and 

sustainable development. Conservation biology, 6(1), 37-46.
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"natural income"

"natural capital"



NATURAL CAPITAL

Two broad types of natural capital:

2. Non-renewable or inactive natural  

capital (NNC)

• Forexample,fossil fuel and mineral  

deposits.They generally yield no  

services until extracted.

https://etimg.etb2bimg.com/photo/66445714.cms
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NATURAL CAPITAL

• NNC runs down (depletes) with use.

• However, a logical way to maintain constant income is to 

maintain the total natural capital constant

TNC = RNC + NNC

Constancy of total natural capital (TNC) is the key idea in 
sustainability of development.



PRODUCT DEVELOPMENT PROCESS
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LIFECYCLE THINKING

Products/Systems may have  
(very different)  environmental
effects across  all stages of the
lifecycle

lca-center.dk
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INTRODUCTION TO LCA
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The steps in performing environmental LCAs include,

1. compiling an inventory of relevant energy and material inputs 

and environmental releases;

2. evaluating the potential environmental impacts associated with 

identified inputs and releases;

3. interpreting the results to help you make a more informed 

decision.



BENEFITS OF LCA
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• Select the product or process that results in the least impact to the 

environment.

• LCA data identifies the transfer of environmental impacts from 

one media to another (e.g., eliminating air emissions by creating a 

wastewater effluent instead) and/or from one life cycle stage to 

another (e.g., from use and reuse of the product to the raw 

material acquisition phase).



STEPS IN LCA

Step 1:Defining the goal and scope of the study.

Step 2: Making a model of the product life cycle with all 

the environmental inputs and outputs. This data collection 

effort is usually referred to as life cycle inventory (LCI).

Step 3:Understanding the environmental relevance of all  

the inputs and outputs. This is referred to as life cycle 

impact assessment (LCIA).

Step 4:The interpretation of the study.

Goal Definition  

andScope

Inventory  

Analysis

Impact 

Assessment

Interpretation

I.
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II.

III.

IV.
LCI

LCIA

(ISO14040, 2006)



SOFTWARE

Detailed: 

GaBi 

Simapro 

Umberto 

OpenLCA

Streamlined:

Ecoaudit – EduPack

One C lick LCA – Autodesk Revit  
Sustainability Xpress - Solidworks
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GABI LCA DEMO (PAPERCLIP)

http://www.gabi-software.com/support/gabi-learning-center/gabi-learning-center/
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http://www.gabi-software.com/support/gabi-learning-center/gabi-learning-center/


OPENLCA https://www.openlca.org/openlca/
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http://www.openlca.org/openlca/


SUSTAINABLE DESIGN WHEN TO INTERVENE?

Proactive Institute of environmental engineering, Kaunas University of 

Technology
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3BL Media



SUSTAINABLE DESIGNWHEN TO INTERVENE?

Needs and  
Ideas

Conceptual  
Design

Detailed  
Design

Design 
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Abstract

Physical realization



WHEN TO INTERVENE?
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WHEN TO INTERVENE?

Rebitzer, G., Ekvall, T., Frishkencht, R., Hunkeler,

D., Norris, G., Rydberg, T., Schmidt, W. P., Suh,

S., Weidema, B. P., Pennington, D. W., “Life cycle

assessment: Part 1: Framework, goal and scope

definition, inventory analysis, and applications,”

Environment International, 30(5), pp. 701-720.
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Same as for environmental impacts…



APPROACHES TO ENVIRONMENTALLY 
SUSTAINABLE DESIGN

Product life cycle

In
fo

rm
a
ti

o
n

design
Detail Manufacturing End-of-life

Product life cycle

F
le

x
ib

il
it

y

Detail 
design

Manufacturing

End-of-life

AARHUS 
UNIVERSITY
DEPARTMENT OF ENGINEERING

DEVARAJAN RAMANUJAN

ASSISTANT PROFESSORNOV 2020



DESIGN FOR ENVIRONMENT

Steps in Product Design  

Product Definition  Concept 

Generation Concept 

Selection Materials

Management  Detailed

Product Design

Product-Process Interactions

Interactions with Suppliers  

Marketing Interactions

Not an once through process,iterate  as
needed…

Environment as

a new dimension?
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DESIGN FOR ENVIRONMENT
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Design forEnvironment is a systematic  
consideration of performance with respect to  
environmental,health,and safety objectives  

over the full productand process life cycle.



REAL EXAMPLES

GE engine bracket  
Topology optimization

Airbus bionic design
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EXAMPLE #4:ECO-DISTRIBUTION

• Use Less, Cleaner, and Reusable Packaging

– Avoid using packaging to make up for cosmetic 

design defects

– Consider a depositsystem to encourage return and  
reuse of packaging

– Use appropriate materials;e.g.,do notuse non-

returnable packaging

• Use an Energy-Efficient Transportation Mode

– Sea is better than air;avoid urgency

– Transportby container ship or train vs.truck

• Develop Energy-Efficient Logistics

– Use standardized containers and 

pallets

– Work with suppliers to minimize  
transportdistances

– Transportmore goods  
simultaneously
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LIDS WHEEL FOR REDESIGN  
BRAINSTORMING

Brainstorm ideas for reducing the environmental impact of the 
Aeron chair using the LiDS wheel
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REAL PROBLEMS ARE COMPLEX!

LEGO “sustainable”brick

LEGO® botanical elements such as 
leaves, bushes and trees will be made 
from plant-based plastic sourced from 
sugarcane in the future and will 
appear in LEGO boxes.
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LCA EXAMPLE
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OBSERVATIONS FROM LCA RESULTS

AARHUS 
UNIVERSITY
DEPARTMENT OF ENGINEERING

DEVARAJAN RAMANUJAN

ASSISTANT PROFESSORNOV 2020

• The most significant life cycle phase from an environmental perspective is maintenance and use. Close
to 95% of the life cycle impact due to high diesel fuel consumption and resulting emissions

• Oil consumption along with maintenance of change rods and crowns also contribute toward significant
use phase impacts

• There is a strong potential for reducing end-of-life environmental impacts by pursuing strategies related
to substitution with recyclable materials and elimination of toxic materials. Planning for disassembly is
a key criterion for enabling better management of the end of life

• Design for durability can greatly aid in reducing use phase impact by reducing the frequency of oil and 
part changes

• Reducing material flow and waste at the assembly plant could lead to significant savings



RECOMMENDATIONS BASED ON LCA RESULTS

1. Reduce use phase oil consumption

2. Reduce the percentage of Nickel and Chromium in the steel 
mixture

3. Increase part reliability to minimize the number of part 
replacements over the lifetime of the product

4. Incorporate a recycling program for minimizing the end-of-life 
impacts of the product

5. Reduce consumption of drilling consumables

6. Reduce part count of the product one through design for 

manufacturing strategies

7. Reduce assembly phase consumables in the plant, including 
electricity and water

8. Reduce use phase noise pollution.

Acceptable (oroptimal)  
product and process changes
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CASE STUDY
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CASE STUDY
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ENERGY POLICY OR 

ENERGY POLITICS?
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LAST BIT?



AARHUS 
UNIVERSITY
DEPARTMENT OF ENGINEERING

DEVARAJAN RAMANUJAN

ASSISTANT PROFESSORNOV 2020



AARHUS 
UNIVERSITY
DEPARTMENT OF ENGINEERING

DEVARAJAN RAMANUJAN

ASSISTANT PROFESSORNOV 2020



THANK YOU

QUESTIONS?
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