
7. Conclusions

The primary aim of this research was to conduct an economic 
appraisal of the Passive House retrofit standard using Life Cycle Cost 
Analysis, in order to determine if Passive House could become a cost-
optimal standard for the deep-retrofit of Irish dwellings. 

The case study project analysed in this study demonstrates how a 
state-of-the-art, deep-retrofit of an existing dwelling can achieve 
advanced levels of energy performance. Energy analysis of the case 
study dwelling showed that reductions of over 90% in energy and 
CO2 emissions can be delivered in a typical “pre-regulations” Irish 
dwelling by deep retrofitting to the Passive House standard. Applied 
on a much wider scale, this offers the potential to realistically meet, 
and even exceed, the building-related emissions reduction targets 
Ireland has committed itself to delivering by 2050.

The economic appraisal carried out using Life Cycle Cost Analysis 
suggests that the deep retrofitting of existing Irish dwellings to the 
Passive House standard can be cost-effective for a private homeowner, 
with the right combination of interest rates (≤ 4%), fuel inflation (≥ 
4%), long-term investment periods (≥ 30 years), and the inclusion of 
residual values. 

With these initial economic parameters, the LCCA calculation 
showed the Passive House was a cost-effective, and even profitable, 
investment option, generating a positive investment return over the 
30-year investment time period. That said, from a purely private, 
micro-economic perspective, a less intensive “shallow retrofit” is 
likely to be more profitable, generating greater net savings over the 
assumed investment term. 

However, with lower interest rates, longer investment timescales or 
higher fuel inflation, Passive House can become the cost-optimal 
standard. The study further demonstrated that increasing the life-
span of the investment (>43 years), reducing interest rates (<2.6%), or 
assuming a higher rate of fuel price escalation (>7%), all increase the 
cost-effectiveness of the Passive House and can justify (economically) 
the higher capital investment.

This research study was limited in scope to an analysis of the life 
cycle costs for an individual private house owner. Monetarisation 
of wider societal or environmental costs and benefits was 
therefore deliberately avoided. The societal perspective (such as the 
environmental and economic cost of greenhouse gas emissions) was 
not considered. Furthermore, co-benefits such as improved indoor air 
quality, longevity of building construction achieved by elimination of 
interstitial condensation risks and potential mold growth, and also 
resulting improvements in user’s comfort, health and amenity were 
excluded (even though it is recognised that there are likely to be 
consequential economic benefits as a result of these). 

This research also focused on an economic assessment of a specific 
dwelling retrofit. Although the limitations of a study based on an 
individual case study need to be recognised, the methodology and 
approach taken by this research could be applied on a broader scale 
to investigate the life cycle cost impacts of applying the Passive House 
retrofit standard more widely to the existing Irish housing stock.
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Figure 3. Sensitivity analysis: effect of varying discount rate, fuel inflation 
rate and investment period on NPV (cost savings).
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