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The Challenge(s)

Adapted from O’Hegarty & Kinnane, 20237
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Carbon obligations 

are not being met

A construction sector 

that cannot meet 

societal needs

Ireland’s housing crisis is the single biggest concern to the Irish people1

“An existential threat to Ireland’s 

economic competitiveness”2

“30% of international recruits who 

accepted positions cancelled after 

researching housing market” 3

Record homelessness in 

2025 4, huge class divide5

Acute labour challenges with 

shortfalls of >77,000 6

Housing targets 

not being met

Ireland expected to pay €8 –

28bn in carbon credits in 20308.

Gains in OC reduction would be negated 

by rising EC from planned housing 7. 
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We need to double current annual 

housing delivery to meet targets (60k)



The Irish construction sector is predominantly SMEs 

~93% employ less than 6 people (2023)9  

The Specific Challenge

21%

79%

% housing constructed in 20239

Only 7% of Irish firms regard MMC as their main activity (EY, 2023)10

We need more MMC adoption, digitisation and holistic data-driven decision-making



Our Solution
A centralised digital service integrating three features

A knowledge hub

Decision-Support Tool

Market interface

Environmental, social, economic & viability KPIs

Three key barriers to MMC uptake:

• Lack of independent knowledge 

• Lack of holistic decision-support

• Absence of a market interface



We have achieved a lot in Grow Phase 

B. Prototype 

development

Synthesis

Underpinned by extensive stakeholder validation, co-creation and iterative refinements

Synthesis

C. Commercial 

evaluation

A. Knowledge 

development



Grow Phase Achievements
A. Knowledge development

Dr. R. O’Hegarty

(UCD)*

L. Reid-Powell

(UCD)

C. Fidecaro

(UCD)*

Dr. J. Pittam

(UCD)*

Dr. E. Olomu

(UCD)*

C. Powers

(UCD)

R. Mossop

(UCD)

V. Reddy

(RKD)*

R. Mac Sweeney

(RKD)*

6 publications and +6 underway

Dr. S Raffoul

(UCD)*

Dr. O Kinnane

(UCD)*

Dr. E Rowley

(UCD)

Challenging narratives and pro-innovation bias 

through academic rigour

Operational team

Inform the KPIs and decision-support framework within the tool
External expert consultants



Grow Phase Achievements
B. Prototype development and validation

Software team

Dr. S Raffoul

(UCD)

Dr. G. Dede

(UCD)

J. Cassey

(Granite; Developer)

T. Flynn

(Granite; UX/UI)

G. Corcoran

(Granite)

‘The Decision-Support Tool is 

the most useful element of the 

platform – there is simply 

nothing else like it in the 

market!’

- Industry representative

Robust prototype deployed in November

Tested by 42 stakeholders over 2 weeks

Excellent feedback - 30% response rate 

Validation of commercial model

Technology and data architecture in place

External expert consultants

(Appendix 1a)

Pricing Model Validation

Value of including manufacturer 

product information

Overall platform usability



B. Maguire

(Business consultant 

BMBC)

Dr. S Raffoul

(UCD)

H. Hayden

(TTO; Nova)

Cash Flow Forecasts Subscriber volume and market share

Dr. O Kinnane

(UCD)

Grow Phase Achievements
C. Commercial assessment

Outputs from Tradespace
(NovaUCD – UCD’s hub for innovation & startups)

A commercial two-tiered revenue model

Value proposition validation

Spin-out to commercialise IP at end of Prize

A sustainable, profitable, scalable revenue model

Commercial team

External expert consultants

20% market 

share

80% market 

share



Post-

Prize
Prize phaseBeta

Advanced 

prototype

Release 

candidate

Market-

ready 

product

We are here

We know what we need to do
Prize and beyond



Conclusion & Impact

Concluding remarks Impact

Short-Medium term Long term

Transformational systemic change in 

construction across multiple sectors

• Digital and green transition 

• Holistic triple-bottom-line decision-making

• A more resilient construction sector

• Broad policy and societal impacts 

Our centralised, user-friendly, impartial 

decision-support tool is crucial to assess, 

compare and select responsible MMC solutions 

enabling its higher uptake

• The construction industry needs to double 

annual housing delivery while meeting 

evolving climate & ESG targets.

• This requires greater MMC uptake, 

digitisation and holistic decision-support

• SME-dominated construction sector with 

limited innovation capacity requires support

• Speed up MMC uptake and housing delivery

• Facilitate compliance reporting & transparency

• Address labour challenges

• Improve supply-chain coordination





Can MMC be a more sustainable solution?



1. Exterior Wythe

2. Interior Wythe

3. Insulation

4. Wythe Connectors

Standard PCSP Thin PCSP

1. Exterior Wythe

2. Interior Wythe

3. Insulation

4. Wythe Connectors

Standard PCSP Thin PCSP

Standard concrete sandwich 

panel section

Proposed concrete sandwich 

panel section
Can we maintain the benefits while 

reducing the size?

concrete

- 2D Concrete panels - UCD Research -

- from 2018 -



Structural

0

5

10

15

20

-0.5 0.5 1.5 2.5

M
a
x
im

u
m

 f
le

x
u
ra

l 
s
tr

e
s
s
 

(M
P

a
)

Displacement (mm)

Normal 

concrete

High performance concrete

High performance fibre reinforced concrete

High performance concrete

50KN

50KN

F
ir

s
t 
p

ri
n

c
ip

a
l 
s
tr

e
s
s
 (

M
P

a
)



Thermal

Experimental

Finite element 

modelling



Mix iteration 4 Mix iteration 16

Materials + embodied carbon

40% 

reduction



Can MMC be a more sustainable solution?

Yes



Is it?

?
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International 

academic study 

“For the purpose of this work, the term “MMC building” herein refers to 

all buildings that use a form of off-site construction (e.g. MMC, OSM, 
PFC, etc.) that is consistent with the UK definition of 

MMC categories 1, 2, 3 and 5.” 



Articles 

from initial search

n = 250

Articles

after initial screening 

n = 66

Articles selected for case 

study analysis
Expanded scope based on references within 

meta search

n = 41

Search: Abstract OR Title OR Keywords

Search for: { modern-methods-of-construction OR prefabricated-

construction OR offsite-construction OR prefabricated-buildings OR mmc 

OR OSM OR industrialized-building-system OR preassembly OR

prefabricated-building OR prefabricated-home OR prefabricated-housing 

OR modular-construction OR industrialized-construction OR modular-

integrated-construction } AND { life-cycle-analysis OR embodied-carbon 

OR global-warming-potential OR embodied-greenhouse-gas-emissions 

OR life-cycle-assessment OR whole-life-carbon OR carbon-

footprint OR global-warming-potential }

Initial filtering
Discarded based on a manual review of relevance.

n = 184

Further filtering
Relevant but inadequate quantitative data

n = 36

Snowballing
Additional relevant articles not captured in 

meta search

n = 11

Start

Stage 1 Stage 2 Stage 3

Systematic 

review



Terminology used for non-MMC case study (n = 82)

Terminology  used for MMC case study (n = 82)

Building 
function

87% Residential 
buildings

The remaining case 

studies were a 

mixture of schools, 

education buildings, 

offices or other 

public buildings.

Publication year
(count)

0 5 10 15 20 25

Italy

Chile

N/A

Finland

Spain

Portugal

Hong Kong

Slovenia

US

Geographical location 
(count)

Off-site

Prefabrica…

MMC
Modula
r

0

10

20

Other

Traditi…

Conven…

Data spread



0

200

400

600

800

1000

1200
J
ia

-W
e
n

 e
t…

L
u
k
ic

L
u
k
ic

G
re

e
r 

a
n

d
…

M
o

rt
a

n
…

G
re

e
r 

a
n

d
…

D
u
 e

t 
a
l.

D
e

ln
a
v
a

z

G
re

e
r 

a
n

d
…

J
ia

-W
e
n

 e
t…

H
a

n
 e

t 
a

l.

H
e

rn
a
n

d
e
z
…

T
a

v
a
re

s
 e

t…

B
a
la

s
b

a
n

e
…

P
a
n

J
a

n
g

 e
t 

a
l.

C
a

i 
e
t 

a
l.

M
o

n
a
h

a
n

…

P
o
n

s
 a

n
d

…

V
it
a

le
 e

t 
a

l.

E
m

b
o

d
ie

d
 c

a
rb

o
n

 (
k
g

C
O

2
/m

2
) Traditional construction

0

200

400

600

800

1000

1200

Results – Absolute Values



Carbon intensity database LCA tool Material quantity source

BOQ

Drawings

Drawings 
+ BOQ

Drawings 
+ Model

Drawings 
+ Model 
+ BOQ

Model

Undisclo
sed

Ecoinvent

ICE

National 
database

Undisclos
ed

Gabi

Other

SimaPro

BIM-
based

Undisclos
ed

Other 

LCA scope

The LCA results are 

not comparable 

across studies
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2
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one

Case studies where the 

traditional construction 

version is 100 kgCO2/m
2

higher than the MMC one

So we instead 

compare the 

differences within 

individual studies
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Mostly modular comparisons

Rationale for higher embodied carbon in MMC:

• Greater variety of structural loads e.g. transport + lifting

• Sub optimal design options at building level

• Shipping container modules particularly high carbon
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Primary reasons for lower embodied carbon in MMC:

• Waste reduction

• Timber vs concrete

• Note. Some assumption bias
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