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CO, Deal project

Project objective:

Develop a roadmap for decision-makers on the effective valorisation of CO, in regions of Latvia

in an environmentally sound, resilient and business based manner in connection with low-
carbon circular economy principles.
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CO, valorisation

Any process providing a positive effect on the reduction of CO, emission levels in the
atmosphere:

= Direct CO, capture and utilisation using CO, as a feedstock for industrial processes;
= Transformed CO, utilisation;

= Pre-process CO, utilisation, reduction of potential emissions prior to its generation.
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Pre-process CO, utilisation, reduction of
potential emissions prior to its generation
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Mapping of CO, emissions sources in
Latvian regions
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CO, utilisation: definition of KPI

H2020
Projects

CO,
utilised?

Yes

CO, used in
production?

Yes

Data
available?

Yes

Data grouping, sorting and
unit conversion where needed

v

Technical indicators _<

Not needed

A

Check later
for possible
update

—

(use of resources)

Environmental
indicators

Socio-economic
indicators

YataYataY:
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4

Production
General X
. specific
indicators L
indicators
T T
v v v v

Socio-
economic

Environment

Resources

v

Production
area A

Production
area B

Production
area C

* Electric energy per 1t product
» Energy required for pre-treatment
» Water consumption

* tCO, in-/outflow during production process (Use of CO, as raw
material in production process)

* Produced CO, and required CO, ratio

« Total emission production during production process
* Possible CO, capture system efficiency
» Waste generation

« Total costs for CO, if doing nothing
* Costs of CO, if buying
* Spent on CO, avoidance and spent on CO, production ratio

» CO, that is converted in the reactor of the synthesis process
 Heat production from animal metabolism per t CO,

» CO, emissions from production of 1 tonne of clinker due to
calcination;

* Specific CO, emissions (gross). Gross CO, emissions per tonne;

* CO, fixation




Barriers and driving factors for sustainable
development of CO, valorisation

5 (ot L ((echicntones) = The SWOT analysis showed that the main factors
= P e | comsilation | P Y influencing the implementation of CCU
\_databases ) 5 Cragee technologies are political and financial.
MJ’:f — ' - v | = Analysis of the FLCA visually showed the
L“, R i ‘ S ‘ dependence of the factors indicated in the SWOT
n Development I | and made it possible to determine which of them
g directly affect the introduction of new technologies
= i, and which ones affect indirectly
Meteorolog
] t » FLCA analysis showed that the human factor
e plays an equally important role. The population's
S v I rejection of new products can slow the speed of
e Siisenofa | ( assumstions ) new technology implementation.
v
2 e L. » The negative impact of the human factor can be
3 reduced by conducting educational and
e | awareness-raising courses for both workers and
: | the public.
Result analysis 0




Willingness to pay analysis

Comparison
I [ Literature analysis ] _____________ . = Lack of public knowledge about
7 CCS/CCU, misconceptions.
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Public Survey
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CO, valorisation routes for Latvia

Scenario 1 — Methanol production
= Scenario 2 — SAF Production
= Scenario 3 — Algal ponds
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Biogas production in Latvia

BIOGAS PLANTS IN LATVIA

The Situation on 10.03.2020

Riga Technical University
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Biogas plant capacity by regions, MW




Sustainability assessment of CO,
valorisation routes for Latvia

» Selection of products | econve
Definition of scale |+ Initial analysis | / s Sil(i
and scope » Definition of production scenarios | Life Cycle o
» Choice of indicators
B>
: « Data from literature AHRERLS o
Data collection | * Ecoinvent database —~ SimaPro
'« Social hotspot database ! !v
|

= = P
«  Environmental life cycle analysis ! 1s0/44044

» Social life cycle analysis

« Economic life cycle analysis |

» Life cycle sustainability
_assessment I




LCA methodology

* Released in 1997
* Principles and framework
* Product system definition.

« Came later in 2006
* Requirements and guidelines
* LCA Methodology is described

SO 14047, 14048, 14049

* Impact assessment
» Data documentation format
» Goal and scope definition and inventory analysis

ISO Standards




LCA Methodology

LCA Steps

Goal & Scope

Inventory analysis

Impact assessment

Interpretation

Goal & Scope
Definition
(ISO 14041)

—>
<

N

Inventory
Analysis
(1ISO 14041)

—>
<—

N

Impact
Assessment
(ISO 14042)

Iy

Interpretation
(ISO 14043)

Iy

Direct application

Product
development
&
improvement
Strategic
planning
Marketing
Qther




LCIA: the ReCiPe model

ReCiPe is a method for the impact
assessment in a LCA.

Life cycle impact assessment translates
emissions and resource extractions into a
limited number of environmental impact
scores by means of so-called
characterisation factors.

There are two mainstream ways to derive
characterisation factors, i.e. at midpoint
level and at endpoint level. ReCiPe
calculates:

- 18 midpoint indicators

- 3 endpoint indicators

Damage Endpoint area
Midpgint impact category pathways of protection

| Particulate matter

| Trop. ozone formation thl.l11}

Increase in
>) respiratory

disease

| lonizing radiation

Increase in Damage to
Stratos. ozone depletion various types of human
— cancer . health
Human toxicity |cancer) |
H toxici Increase in other
Liman toxcity (non-cancer) S |
|
| Global warming Increase in
| Water Lz malnukrition
Freshw ater ecotoxicity Damage to
freshwater
Freshwater eutrophication species
Trop. ozone (eco) Damage to Damage to
terrestrial - Hﬂﬂtmg
Tarrestrial ecotoxicity species | ys |
Terrestrial acidification ' Damage to
Land useitransformation marine species
| Marine ecotoxicity Increased
/ extraction costs Damage to
| Mineral resources r a resolrce
Oil/gas/coal availability

| Fossil resources

. =7 snergy cost




LCA results for methanol production
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LCA results for SAF Production
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Human health
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LCA results for algal ponds
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Social life cycle analysis

) Lte Cyce nitiative UN® S = The ultimate goal of an S-LCAis to
- e e improve social conditions and socio-

economic performance.

= |t does this by identifying social hotspots;
points of contact between stakeholders
and aspects of the materials, manufacture,
distribution, use or disposal of the product
that may, potentially, be socially damaging
or could be influenced in a positive way

Guidelines for

SOCIAL LIFE CYCLE ASSESSMENT OF
PRODUCTS AND ORGANIZATIONS 2020

Riga Technical University 20 0




The scope of the S-LCA

r.A
I.n.l

Sacial Life-cycle Assessment (5-LCA)

Az

Sy

Goals and Scope

What is the level
of the study?

What are the
process steps?

Wha are the
Stakeholders?

What is the
functional unit?

What is included?
What is excluded ?

Inventory compilation |

Global
Maticnal
Enterprizse

For each Process step
and Stakeholder group,
find, per functional wnit:

= Origin of workers

* Worker hours

* Conditions of work

= Salary

* Dpportunities to advance

* Community imvolvement

Impact Assessment

Workers
Child § Forced labour
Collective bargaining
Falr Salary, Working hours
Equal opportunity

Consumers
Product guarantees
End-of-life responsibility

Local community
ACCEEss to MESOURDEs
Indigenous rights
Community engagemeant
Local employment

Society
Prass freedaom
State soclal support
Control of corruption

Other interested parties

-\

Interpretation and AoPs

Fair working
conditions

Human and
civil rights

Well-being
and dignity

|dentification of the social issues relevant to the
CO, utilisation in 3 scenarios;

Assessment of the potential social impacts of
CO, utilisation, including both positive and
negative impacts;

Analysis of the stakeholders affected by the
CO, utilisation and their perspectives on the
social impacts;

Evaluation of the current management practices
and policies in place for mitigating the negative
social impacts and enhancing the positive ones;

|dentification of the gaps and challenges in the
current management practices and policies;

Recommendations for improving the social
sustainability of CO, utilisation in 3 scenarios.




S-LCA results for methanol production

| I I I I

1 Laborrights & 2 Health & safety 3 Society 4 Govemance 5 Community
decent work

Riga Technical University




S-LCA results for SAF Production

0.208 USD
Metal products
(fmp) LVA U

423 %

f
| | i
0.0723 USD i 0.00143 USD 0000144 USD [ | 0.000588 USD 0.000448 USD 0.259 USD 0.294 USD
Chemical rubber, Ferrous metals Construction Transport nec Business services Wood products Mineral products nec|
plastic products (i syXCBU {cns)XCB U {otp)XCB U nec (obs)XCB U (um) VA U (nmm) LVA U
{crp)/CHN U
3.39 % L 524 % 357 % L 946 % 6.53 % 429 % 3.35 % -
0.00307 USD
Forestry (frs)/CHN
L]

354 %

=i

[l




S-LCA results for SAF Production

| I I I I I

1 Labor rights & 2 Health & safety 3 Society 4 Governance 5 Community
decent work
® Electronic equipment (ele)/LVA U B Water (wir)/LVA U

® Chemical. rubber. plastic products (crp)/LVA U mElectricity (ely)LVA U

Riga Technical University




S-LCA results for algal ponds
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S-LCA results for algal ponds

D
[
Mrh I I

1 Labor rights & decent work 2 Health & safety

B Chemical, rubber, plastic products (crp)/LVA U

= Machinery and equipment nec (ome)/LVA U

Riga Technical University

3 Society

Electricity (ely)/LVA U

Construction (cns)/LVA U

4 Governance 5 Community

H Electronic equipment (ele)/LVA U

= Water (wtr)/LVA U

26
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FLPP
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