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Energy retrofitting is essential to the decarbonisation strategy of developed 
economies around the world. Increasing retrofit rates will not only allow us to 
meet net-zero targets, but it will also accelerate our overall energy transition 
whilst supporting the Paris Climate Agreement’s commitment to limiting global 
temperature increases. In 2022, transitioning away from traditional fossil fuel 
energy sources is not only critical to our net-zero targets overall, but it is also a 
matter of national security. Our ability to successfully transition away faster is as 
much about the nature of our energy sources as the efficiency with which we 
consume it. In that context, decarbonising the built world by increasing the 
efficiency of its existing stock is more critical and time-sensitive than ever before. 

Full building decarbonisation is a complex matrix of energy efficiency 
improvements, renewable energy integrations, and grid interactivity measures. 
Industrialising the building decarbonisation process requires the mobilisation of 
measurement tools,  emerging skillsets and newly formed supply chains. 
Tackling the retrofit challenge efficiently requires a combination of conventional 
fabric-first methodologies, the implementation of homogenous regulations 
globally beyond high-level commitments, and the integration of ClimateTech 
solutions in real estate assets.The eroding cost of retrofit technologies  
combined with increasingly popular and necessary green building requirements 
by tenants, regulators and investors has finally created strong tailwinds for the 
energy retrofit challenge, positioning it as a financially viable necessity, with a 
clear ROI for the broader real estate industry stakeholders.

Retrofits not only improve operational and financial efficiency, they also boost 
valuations and play a critical role in building resiliency by futureproofing assets 
amid the growing risk posed by climate change and tightening of efficiency and 
electrification legislations. The need to develop portfolio-wide energy retrofitting 
strategies has now become a ‘must have’. The upside associated with its 
adoption is as important as the downside of taking a passive approach.
Regulators have a key role to play to help increase the velocity of adoption. 
International alignment around decarbonisation strategies pushed at the regional 
level will be critical for reaching climate and social objectives. The multi faceted 
nature of energy retrofitting plays a central role within the broader built world 
transition with four key actionable levers:

• Industrialisation of deep energy retrofits
• Decarbonisation of the grid
• Decarbonisation of new construction
                including the use of buildings as a carbon sink
• Reducing the proportion of new construction through    
 repurposing buildings for new use cases 

Broad based industry wide collaboration is now key to achieving net-zero 
goals in the built environment and beyond.

Onwards and upwards!
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built world by 
increasing the 
efficiency of its 
existing stock is 
more critical and 
time-sensitive than 
ever before. 



There’s an elephant in the room when it comes to 
reaching net-zero. Yet despite its size, it’s not getting 
the attention it deserves. While aviation and electric 
vehicles dominate the headlines, it’s buildings that 
are responsible for the largest portion of global 
emissions out of any asset class. Although it is 
critical to ensure new buildings are constructed to 
the highest sustainability specifications, it is clear 
that the biggest impact will come from making 
existing buildings more environmentally friendly. 

This is the core principle of energy retrofitting. In our 
research, the first section outlines the technological 
landscape and how it has developed. The second 
section then measures investment activity in three 
core areas – energy efficiency, electrification and 
industrialisation. The third section takes stock of the 
policy landscape and how it can facilitate greater 
adoption of retrofitting technology. The final section 
assesses the regional distribution – where in the 
world the money is going. 

The picture is of a lively, swiftly growing, and vitally 
important sector for reaching net zero. Yet given 
electric vehicles dominate climate investing – despite 
their comparatively small carbon impact – more 
needs to be done to fund retrofitting technologies. In 
outlining the sector, our research identifies where the 
opportunities currently lie, and highlights the most 
innovative companies working in the area.

At A/O, we have already made several investments in 
startups addressing these challenge areas and will 
continue to make many more. Our investments in 
Span, PassiveLogic, Satellite Vu, Plentific, Qarnot and 
Aquicore not only support asset managers, asset 
owners and operators in decarbonising real estate 
portfolios, but inform the underwriting, pricing and 
regulatory initiatives of a broader ecosystem of 
stakeholders, including regulators, municipalities, 
insurers and lenders.

This report forms part of an ongoing A/O series 
covering retrofit technologies. In this report, we 
explore key technology and regulatory trends, outline 
our approach to segmenting the market and detail 
early stage investment activity.
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Emissions from the day-to-day running of homes, shops, offices and other 
buildings accounted for almost a third of total global energy-related CO2 
emissions in 2020. This represents over three quarters of building and 
construction’s combined 37% share. With 75% of buildings in the EU 
classed as energy inefficient, and as many as 90% of today’s buildings 
estimated to be in use by 2050, decarbonising existing building stock is key 
to meeting global climate targets.

As part of decarbonisation efforts, the energy ecosystem will undergo a 
transition from a centralised, predictable and vertically integrated system to 
a distributed model. 

This transition is already underway, primarily driven by gas price volatility 
and the unreliability of grid power supply. In the US, the frequency of 
blackouts has grown 4x since the early 2000s, driven by a combination of 
factors including: peak load increases brought about by widespread 
electrification; uptake in electric vehicles (EV) and smart devices; ageing 
grid infrastructure; and the growing frequency of extreme weather events.  

Figure 1 highlights the growing volume of early stage capital poured into 
climate technology startups from 2017 to 2021. Increasing at a 70% CAGR, 
invested capital reached $21bn in annual investment in 2021 alone.
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Fig. 1 Retrofit tech represents just 9% of early stage ClimateTech investment, 
yet accounts for 37% of global GHG emissions. Source: A/O analysis, Pitchbook data
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While this is certainly positive, capital 
distribution within climate technology is 
mismatched with greenhouse gas 
(GHG) emissions. 

In our analysis, as much as 42% of 
climate technology investment was 
allocated to EV startups in 2021, 
despite the mobility sector comprising 
just 16% of global GHG emissions. 

Comparatively, only 9% of climate tech 
investment was allocated to building 
retrofits, despite building operations 
accounting for 28% of emissions.

To decarbonise effectively, this invest-
ment imbalance needs to be rectified. 

The over allocation of climate 
investment into EVs fails to consider 
the interconnectivity of assets in a 
distributed energy system – often 
termed a ‘smart grid’. 

Driven by VC investment, EV adoption is 
expected to surge from 2% of global 
vehicle sales today to 24% by 2030. 

With 64% of EV charging demand 
expected to come from on-site 
charging, around 55 million chargers will 
need to be installed around the world in 
residential buildings alone. 

In this way, widespread EV adoption will 
be reliant on the ability of buildings to 
leverage distributed energy 
resources at scale.
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For the most part, the technology underpinning retrofitting already 
exists, is readily available and is increasingly cost-effective. 
The application of digitisation and material science across energy 
efficiency, electrification and industrialisation challenges areas will 
be key to scaling meaningful efficiency improvements and removing 
retrofit cost barriers for building owners and operators.

Reducing energy loads in existing 
buildings by at least 60% or bringing a 
building to a passive level of 
<50KWh.m^2/year to minimise 
operational costs to the asset owner 
and reduce sensitivity to energy price 
spikes.

Addressing power reliability through 
reducing a building’s dependence on 
the grid, through a combination of (i) 
Building electrification, and (ii) 
Integration of distributed energy 
resources (DERs), either at the building 
or community scale.

Alleviating the prohibitive cost 
structures and labour intensities 
currently associated with retrofit 
scoping, installation and 
maintenance processes, through 
(i) Standardising component 
manufacturing for energy efficiency 
and electrification hardware, and 
(ii) Consolidating a fragmented 
retrofit supply chain via turnkey 
services and marketplaces.

Energy Efficiency IndustrialisationElectrification
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At A/O, we have already made several investments in 
startups addressing these challenge areas and will 
continue to make many more. Our investments in Span, 
PassiveLogic, Satellite Vu, Plentific, Qarnot and Aquicore 
not only support asset managers, asset owners and 
operators in decarbonising real estate portfolios, but 
inform the underwriting, pricing and regulatory initiatives
of a broader ecosystem of stakeholders, including 
regulators, municipalities, insurers and lenders.

This report forms part of an 
ongoing A/O series covering retrofit 
technologies. In this report, we 
explore key macro technology and 
regulatory trends, outline our 
approach to segmenting the market 
and detail early stage investment 
activity.

Industrialisation 

Energy Efficiency Electrification



Technology advancements are enhancing the value proposition of 
retrofit tech solutions for real estate owners and operators. 
The evolution of the technologies outlined in Figure 2 are enabling 
startups to minimise barriers to adoption for real estate owners, 
through reduced upfront hardware investment, labour intensity, 
and the time taken to realise meaningful energy cost savings.
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One clear example is the evolution of 
IoT sensor hardware and technology. 
Over the past five years, rapidly 
declining sensor price points have 
enabled startups to minimise upfront 
adoption costs, while improvements in 
the design and sensitivity of sensors 
have increased solution accuracy and 
enabled sensors to be embedded in a 
wider range of appliances.

At the same time, the improved speed 
and accuracy of 3D model data capture, 
processing and rendering is making it 
cheaper and easier to implement digital 
twin solutions in buildings without a pre-
existing BIM or 3D architectural model.

Formerly reliant on manual drafting or 
360 degree cameras, 3D models are 
increasingly being created at greater 
speed and accuracy by applying 
computer vision to scenes captured 
by LiDAR or radar scanners.

Meanwhile, material science innovations are 
starting to reach commercialisation. This 
includes ultra-thin, lightweight insulation 
products and high efficiency thin film 
photovoltaic (PV) cells, both of which reduce 
installation complexity and eliminate 
structural capacity constraints. 

This is supported by volatile grid electricity 
prices, which ensure the declining price 
points of onsite solar are increasingly 
attractive to real estate owners.

Rapidly declining 
sensor price points 
are enabling startups 
to minimise upfront 
adoption costs for 
CRE stakeholders. 

And, in the future, the decreasing cost of 
satellites and satellite launches, alongside 
significant advances in image sensing 
technologies, will enable the collection of 
accurate building operations data across 
cities and regions. 

When combined with processing techniques 
including GIS and computer vision, solutions 
will be able to remotely identify and monitor 
building envelope defects, thermal heat loss 
and solar installation opportunities at high 
accuracy across entire portfolios – saving 
real estate owners both time and money.

Meanwhile, material science innovations are 
starting to reach commercialisation. This 
includes ultra-thin, lightweight insulation 

photovoltaic (PV) cells, both of which reduce 

Rapidly declining 
sensor price points 
are enabling startups photovoltaic (PV) cells, both of which reduce 

installation complexity and eliminate 
structural capacity constraints. 

This is supported by volatile grid electricity 
prices, which ensure the declining price 
points of onsite solar are increasingly 
attractive to real estate owners.

And, in the future, the decreasing cost of 
satellites and satellite launches, alongside 
significant advances in image sensing 
technologies, will enable the collection of 
accurate building operations data across 
cities and regions. 

When combined with processing techniques 
including GIS and computer vision, solutions 
will be able to remotely identify and monitor 
building envelope defects, thermal heat loss 
and solar installation opportunities at high 
accuracy across entire portfolios – saving 
real estate owners both time and money.

photovoltaic (PV) cells, both of which reduce are enabling startups 
to minimise upfront 
adoption costs for 
CRE stakeholders. 



“The current technology 
behind building controls 
has remained unchanged 
for decades ... 

We are using ‘deep physics’ digital twins and 
AI-enabled future-forward controls to make 
buildings truly intelligent and self-managing, 
not just connected like most ‘smart’ buildings 
are today […] At the end of the day, taking on 
the whole hardware + software solution is where 
the value is. Today’s world is built on antiquated 
platforms and band-aid add-ons. That’s not 
sustainable if you want to deliver the future”

Troy Harvey,
CEO/Founder, Passive Logic 
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In !scal year 2021, our energy e"ciency program avoided an 
additional 15.7 million kilowatt-hours of electricity and 27,000 
therms of natural gas per year through adjustments made to 
7.1 million square feet of new and existing buildings. Together, 
these new initiatives reduced total energy use by 7 percent in 
targeted buildings and will avoid an additional 6,100 metric tons 
of CO 2e per year. Combined with ongoing energy savings from 
past years, we are now cumulatively saving over 60,000 metric 
tons of CO 2e in !scal year 2021. In addition to these savings, 
Apple further reduced its energy use by adjusting lighting and 
climate controls during the periods of reduced occupancy 
resulting from the COVID-19 pandemic. 14 

A more energy-e!cient supply chain
The energy used to manufacture Apple products accounts 
for 70 percent of Apple’s gross carbon footprint. To address 
this impact, we’re collaborating closely with our suppliers to 
prioritize energy reductions and e#orts to shift to renewable 
energy sources. 

We launched our Supplier Energy E"ciency Program in  
2015 with the goal of helping suppliers optimize their 
facilities and operations to use as little energy as possible. 
Finding energy e"ciencies reduces the energy intensity of 
manufacturing, which translates to reduced direct carbon 
emissions. We provide guidance designed to help suppliers 
uncover opportunities for energy e"ciency. We also assist 
them with assessments and technical support where 
appropriate. Typical projects may include replacing outdated 
or ine"cient heating, cooling, and lighting systems; repairing 
compressed air leaks; and recovering waste heat.

We’ve focused our e#orts on the impact of some of our most 
popular products. One example is our three-year initiative to 
improve the e"ciency of iPhone manufacturing. Collectively, 
the six participating supplier facilities achieved their goal of  
20 percent reductions by the end of 2020 compared with the 
2017 baseline. In addition, !nal assembly sites for AirPods, 
iPad, and Apple Watch all launched multiyear energy reduction 
initiatives in 2020. 

While the program has resulted in signi!cant energy  
savings since launching, scaling it across Apple’s entire 
manufacturing supply chain remains a challenge, because 
of the level of support we provide to individual suppliers. 
To address this challenge, we’ve focused on improving 
measurement and data collection, capacity building, and 
access to funding opportunities. 

Reducing energy use begins with measuring and 
understanding the carbon footprint of one’s business. 
Since 2019, as part of Apple’s Supplier Code of Conduct, 
we’ve required our suppliers to regularly identify sources 
of emissions, measure their scope 1 and scope 2 carbon 
emissions, and make this information available to Apple as 
needed. 15 By understanding the sources and quantity of a 
supplier’s carbon emissions, we are able to provide resources 
to support the supplier in creating an action plan with the goal 
of becoming optimally energy e"cient. 

We also provide broad support to suppliers through workshops 
and trainings, including multiday classroom trainings for 
employees, resulting in plans for energy e"ciency measures 
to be implemented at their respective facilities. We continue to 
expand the support we provide to suppliers as they build more 
energy-e"cient systems, through new training and educational 
materials, and increased access to funding opportunities — 
like the Asia Green Fund, which Apple launched in 2019 to 
help provide energy e"ciency expertise and !nance capital-
intensive energy e"ciency projects. To date, US$8.5 million 
of investments have been made in supplier e"ciency projects 
using the Asia Green Fund.

Working with our suppliers to reduce their energy consumption, 
we avoided more than 1.15 million metric tons of carbon from 
manufacturing Apple products in !scal year 2021. That year, 
more than 100 supplier facilities participated in our Supplier 
Energy E"ciency Program, actively tracking and reporting on 
more than 2000 projects — a 39 percent increase since the 
prior year.

1.15M  

Suppliers in our Supplier 
Energy E"ciency program 
avoided more than 
1,150,000 annualized 
metric tons of supply  
chain carbon emissions  
in !scal year 2021.
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In our analysis, we have identified 
over $4.7bn of early stage capital 
allocated to retrofit startups across 
more than 570 deals from 
2017-2021, growing at a 55% CAGR. 
This represents a sharp acceleration 
in venture activity on the previous 
five years, where from 2011-2017 
invested capital grew at a 4% CAGR. 
With invested capital reaching an 
annual high of close to $2bn in 2021, 
and over $1bn of investment in the 
first four months of 2022 alone, 
investor interest is expected to 
continue to grow.

Increased capital investment is met 
with a slowing early stage deal count, 
indicating a maturing asset class. At 
the same time, the average investor 
profile has shifted to predominantly 
later stage VCs, which represented 
half of deal count in 2021. Following 
the first wave of early stage invest-
ment from 2011-2017, the sector has 
seen a growing number of exits – 
almost all of which have taken place 
within the past two years. These 
startups predominantly comprise 
energy management systems (EMS), 
solar plus storage solutions, and grid 
interactivity companies.

June 2022 Report  11  Introduction Tech Evolution Inv. Activity Regulatory inc. Regional distr.

2011

0

0.5

1.0

1.5

2.0

2.5

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

55%
CAGR

+600 Deals

Early stage investment ($B) 
in retrofit technologies 

Recent 
exits

$2B

Thermal Heat Transfer

Industrialisation 

Grid Interactivity

Efficient HVAC + Appliances

Space Heating + Cooling Optimisation 

IPO 
2022

IPO 
2021

Acquired by Schneider 
Electric, 2022

Acquired by BP, 
2021

SPAC
2021

SPAC
2021

Acquired by Aurora 
Solar, 2021

Acquired by 
Hanwha, 2020

Merged with
Somoto, 2020

IPO
2018

Distributed Energy Resources (DER) /
Management Systems (DERMS)

YTD

Fig 3. Source: A/O PropTech Analysis, Pitchbook Data



From 2017-2021, later stage deals increased significantly to represent half 
of total deal count in 2021. At the same time, the proportion of seed 
investment has remained constant at 23% of total deal count, with pre-
seed deals decreasing from 29% of deal count in 2017 to just 12% in 2021. 
These startups form part of a second wave of retrofit tech investment, 
and feature novel applications of technologies including computer vision,
satellite imagery and digital twins to the retrofit challenge areas.
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... while reducing our carbon footprint towards 
net-zero. Many of our legacy buildings and 
industrial processes will need to be upgraded or 
closed and performing this transition, in a just 
and measured manner, will require constant, 
consistent and verifiable data; earth sensing 
satellites will be a large source of this information”

“The global challenge is to 
manage a growing global 
population and its increasing 
urbanization ...

Anthony Baker, 
CEO/Founder, Satellite Vu 
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At A/O, next-generation energy efficiency solutions are central to our broader 
building decarbonisation thesis. This is because energy 
efficiency improvements are critical for reducing HVAC demand, in turn 
lowering the costs of electrification. Energy efficiency startups 
targeting CRE owners can be segmented into space heating and
cooling demand optimisation solutions and thermal heat transfer solutions.

Space Heating + Cooling 
Demand Optimisation 

Thermal Heat 
Transfer 

In recent years, the application of LiDAR sensors, 
satellite imagery and computer vision has driven high 
deal activity in thermal heat transfer startups. The 
segment saw a 40% deal count CAGR from 
2017-2021, making the category the fastest growing 
by deal volume. Startups in this segment monitor or 
mitigate thermal heat transfer via the building 
envelope or ductwork. Heat transfer in buildings is 
caused by air leakage or deficient insulation and is 
monitored at either the building, portfolio or global 
scale. Solutions include advanced building envelope 
systems which leverage material science to achieve 
passive heating and cooling; building envelope 
inspection software; and thermal imaging to identify 
heat loss, such as A/O portfolio company Satellite Vu. 
Given that in 2021 alone, invested capital grew by 73x 
YoY and deal count almost tripled, we anticipate 
sustained investment activity in 2022 and beyond.

Space heating and cooling optimisation deals 
represent the majority of both invested capital and 
deal count, with $1.7bn invested from 2017-2021 
across 239 deals. Startups in this segment include 
one or more of the following features: real-time 
energy demand monitoring; energy demand predic-
tion; energy optimisation insights; and, in some 
cases, autonomous energy demand 
optimisation. Solutions include energy 
management systems (EMS) such as A/O portfolio 
company Aquicore, and next-gen building 
management systems (BMS) such as 
PassiveLogic. Startups typically utilise a 
combination of IoT sensors, legacy BMS, new BMS 
hardware, and AI/ML. By far the most established 
and mature vertical, space heating and cooling 
optimisation solutions decreased from 50% of 
retrofit deal count in 2017 to a third in 2021, a trend 
likely to continue as companies in the segment 
consolidate and private equity interest grows.
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Invested capital increased 1.6x YoY to 2021 and grew at a 48% CAGR, 2017-2021
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Efficient HVAC + Appliances

Grid Interactivity

Building Integrated Distributed 
Energy Resources + Management 
Systems

Invested capital in grid interactivity startups has 
been non-linear, with mega deals driving as much 
as 46% of annual retrofit tech investment from 
2016-2018. Overall, invested capital grew at a 78% 
CAGR from 2017-2021, with deal count growing at 
just 2% CAGR. Startups in this segment are 
predominately software solutions that seek to 
reduce a building’s reliance on the grid at peak load 
times, leveraging time of use (ToU) rates. 

At peak times, solutions can enable buildings to 
switch from expensive grid supply to cheaper DER 
supply, and trade energy between connected 
buildings in a community. 

In our analysis, we have excluded providers that 
solely offer utility scale solutions. Investment 
activity is highly concentrated in US startups, which 
received 96% of invested capital.

Building integrated distributed energy resources 
(DERs) and software management systems 
(DERMS) include solutions which provide one or 
more of the following features: onsite energy 
generation, onsite energy storage; increased 
electrical capacity; and increased user insights and 
control of appliances down to the circuit or 
subcircuit level. Over the past five years, DER & 
DERMS have accounted for a large portion of 
investor allocation, with $713m invested from 
2017-2021 across 88 deals. Since 2017, invested 
capital has accelerated at a 50% CAGR, with deal 
count growth at just 3% CAGR. 

These later stage deals are predominantly driven 
by the maturation of the DER sub-segment, which 
includes solar plus storage solutions. 

Yet an emerging wave of DERMS startups are 
focusing on improving the ease of DER installation 
and integration, with heighted user control. For 
example, A/O portfolio company SPAN provides 
tenants with sub-circuit level control across solar plus 
storage, EV charging, and smart building devices.

From 2017-2021, building electrification startups 
received less than 10% of investor allocation, 
making it the lowest funded retrofit segment. 
Solutions in this space typically replace incumbent 
hardware with efficient, smart electrical versions 
and include: smart HVAC, smart water heaters and 
smart lighting solutions. 

Among other benefits, these measures are up to 4x 
more efficient and facilitate decarbonisation as 
grids move towards renewable energy sources. 
With invested capital growing at a 25% CAGR from 
2017-2021 and deal count increasing at a 19% 
CAGR, we expect to see many more startups in the 
space.

Invested capital increased 0.8x YoY to 2021 
and grew at a 25% CAGR, 2017-2021

Deal count grew by 1.4x YoY to 2021, 
representing a 19% CAGR, 2017-2021

Invested capital increased 1.6x YoY to 2021 
and grew at a 50% CAGR, 2017-2021

Deal count grew by 1.2x YoY to 2021, 
representing a 3% CAGR, 2017-2021

Invested capital increased 2.6x YoY to 2021 
and grew at a 78% CAGR, 2017-2021

Deal count grew by 1.6x YoY to 2021, 
representing a 2% CAGR, 2017-2021
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Again, this was driven by investment in 
Palmetto and Aurora Solar, who raised 
$375m and $200m respectively.

At the same time, the industrialisation 
segment also boasts a rising deal 
count, growing at a 25% CAGR from 
2017-2021. 

Such early stage growth is driving the 
expansion of turnkey solutions seeking 
to simultaneously address both energy 
efficiency and electrification challenge 
areas. For example, US-based Sealed 
announced an extension of their Series 
B funding to $45.5m in April 2022 to 
drive the decarbonization of single 
family homes. 

Overall, the retrofit industrialisation 
segment registered a 154% CAGR from 
2017-2021 and a 3.8x YoY increase in 
investment, making it the fastest 
growing retrofit tech vertical by capital 
invested.

Over the time period, invested capital 
was predominantly driven by mega 
deals in turnkey solar companies 
Palmetto and Aurora Solar, as well as 
A/O portfolio company Plentific’s 
$100m Series C round. 

In the first four months of 2022, the 
segment recorded $635m venture 
investment, up from $438m the year 
prior.
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Industrialisation startups seek to streamline the end-to-end retrofit 
process. Broadly speaking, we can segment these solutions into 
(i) Solutions that bundle single or multiple energy efficiency or 
electrification offerings with scoping, installation and/or zero-upfront 
financing solutions; and (ii) Product or labour marketplaces seeking to 
increase retrofit supply chain transparency and accessibility. 

of early stage 
retrofit tech 
investment was 
allocated to 
industrialisation 
solutions in the first 
4 months of 2022.

$635m

2021
2017

Invested capital increased 3.8x YoY to 2021 and grew at a 154% CAGR, 2017-2021
Deal count grew by 1.7x YoY to 2021, representing a 25% CAGR, 2017-2021

Industrialisation

Invested Capital

Deal Count 17

$438M

59 Deals
2017-2021

$735M
2017-2021

2017-2020
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Energy usage is undoubtedly a large operating cost for CRE owners, typically 
representing one-third of opex in office buildings. Yet despite technology 
advancements and guidance to increase the annual ‘deep retrofit’* rate to 2.5% in 
advanced countries, the average annual global retrofit rate sits at around 1%. 

Worryingly, deep retrofit rates are as low as 
0.2% per annum in Europe. At a high level, 
this can be explained by misaligned incen-
tives between CRE landlords and tenants, 
which mean that often those paying for 
retrofit solutions are not those who reap the 
energy savings benefits. This is only exacer-
bated by policy gaps between headline net 
zero ambitions and the underlying policies 
and market mechanisms necessary for 
accelerating retrofit delivery.

An emerging triple crunch of credit, carbon 
and fuel availability is adding further politi-
cal and business impetus to climate mitiga-
tion. At present, the high price point of most 
available energy efficiency and electrifica-
tion solutions is leading many CRE owners 
to consider passive 

decarbonisation measures -- such as 
offsets or stakeholder collaboration tools – 
in place of retrofit solutions. 

But given a future scenario where offsets 
begin to trade at a premium, investment in 
retrofit solutions are likely be key to the 
formation of resilient portfolios. 

It is for these reasons that industrialisation 
solutions -- which combine retrofit point 
solutions with access to financing and 
vetted labour – will play a central role in 
driving the adoption of retrofit tech among 
building owners and operators.

* Defined by the European Commission as reducing energy 
consumption or CO2 emissions by two thirds or bringing a building to 
a passive level of <50KWh.m²/year)
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Energy Efficiency

Electrification

Electrification

Emerging electrification policy has seen the 
UK government commit to the phase out of 
gas boilers in new and existing buildings by 
2035, with growing heat pump markets in 
Scandinavia, the UK, the Netherlands, 
Austria and France. In the US, building 
electrification policy is emerging at the 
hyper-local city level, and demonstrating 
ripple effects.

In many instances, policy loop holes have 
enabled CRE owners to undertake cheaper, light 
retrofit works, which fail to achieve meaningful 
efficiency improvements. In the next five to ten 
years, energy efficiency policy will become more 
stringent, through building renovation passports, 
mandated emissions reporting, carbon taxes, 
fines and even building closures. For example, 
New York City’s Local Law 97 (LL97) will place 
carbon caps on most buildings larger than 
25,000sqm from 2024 and require landlords to 
submit an annual emissions report from 2025. 

A similar regulation will be enforced in France in 
H2 2022, with the Tertiary Decree requiring 
buildings over 1,000sqm to report annual energy 
consumption and target energy demand 
reductions of 40% by 2030. Notably, in the UK, 
increased minimum energy efficiency standards 
could render up to 10% of London office stock 
non-compliant by 2023 and as much as two 
thirds of PRS stock non-compliant by 2028. 
Elsewhere in the Netherlands, office buildings 
could face closure if they do not meet target 
energy efficiency ratings by 2023. 

And in Germany, the 2021 building carbon tax 
has been updated to address the split incentives 
between PRS landlords and tenants. The 
landlord’s share of the carbon tax payment will 
be a function of the building’s energy efficiency 
profile, with the tax payment only passed 
through to tenants if the property meets high 
energy efficiency standards.

Emerging electrification policy has seen the UK 
government commit to the phase out of gas 
boilers in new and existing buildings by 2035, 
with growing heat pump markets in Scandinavia, 
the UK, the Netherlands, Austria and France. In 
the US, building electrification policy is emerging 
at the hyper-local city level, and demonstrating 
ripple effects. 

In 2019, Berkeley (CA) became the first US city 
to ban gas in most new buildings. Since then, 
more than 50 cities and towns across the US 
have followed suit, including New York City. 
Regulations surrounding the electrification of 
existing buildings, solar plus storage, and 
integrated EV chargers are nascent, yet there are 
emerging signs of building code adoption. Last 
year, Ithaca (NY) became the first US city to 
mandate the electrification of all existing 
buildings by 2030. 

Meanwhile, California state updated their 
building code to require all new commercial 
structures from 2023 to integrate solar plus 
storage capacity to cover around 60% of a 
building’s electrical loads. For single-family units 
where storage remains cost-prohibitive, 
amendments require units to have compatible 
wiring and electric panel capacity for the later 
addition of battery storage once prices fall.

In this way, both landlords and tenants will be 
financially incentivised to reduce the building’s 
emissions.



... to make decarbonization its number one priority 
and in doing so, create the safest, healthiest and 
most inclusive work and living spaces for the 
world to enjoy. Oh and by-the-way, green is good
for the bottom line for the industry to reduce 
operating expenses, command higher rents and 
sale prices so it's a win-win-win...for the planet, 
for the occupants of the Built World and for the 
real estate industry itself!”

“My mission is to galvanize 
the Real Estate industry to 
make decarbonization its 
number one priority ...  

Michael Beckerman, CEO, 
CREtech & CREtech Climate 
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For example, British and Dutch startups together 
represented nearly a third of capital invested in heat 
transfer solutions, while German startups alone 
received 18% of capital invested in space heating 
and cooling optimisation solutions. And for efficient 
HVAC + appliances, the UK and Israel together 
represented over a third of invested capital.

Such high capital concentration in US startups has 
been predominantly driven by the maturation of the first 
wave of retrofit tech startups in the grid interactivity 
and DER/DERMS segments. The recent spike in capital 
towards industrialisation solutions has also been 
concentrated in the US. Yet in certain verticals, 
European startups account for an increasingly large 
share of invested capital. 
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In our analysis, from 2017-2021 capital was 
overwhelmingly concentrated in US startups across all 
retrofit segments (74%), while deal count was equally 
distributed across Europe (51%) and the US (49%).
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Fig 7. Source: A/O PropTech Analysis, Pitchbook Data

Fig 8. Source: A/O PropTech Analysis, Pitchbook Data including startup HQs.
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The solutions outlined in this report focus on 2017-2021 early stage 
deal data gathered from Pitchbook. We have identified 347 companies 
with headquarters in North America and Europe that raised disclosed 
investment rounds from 2017 to May 2022, and importantly which 
align with our segmentation of the building energy retrofit 
technology market.

we have used Crunchbase data. Where the 
deal size is not disclosed on either Pitch-
book or Crunchbase, we have chosen not 
to include the deal in our deal count 
analysis. 

Given the rapidly evolving startup 
landscape, our segmentation of the market 
relates only to how we at A/O perceive the 
current state of the retrofit market.

For the capital allocation analysis, we have 
chosen to focus on early stage equity deals, 
including: all venture capital deals, angel 
investments and crowdfunding rounds. 

We have excluded: debt financing, private 
equity, secondary transactions, public offer-
ings and SPACs. Where an investment’s deal 
size has not been disclosed on Pitchbook,

Image
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At A/O we pride ourselves on our data-driven approach to venture 
capital investing. This report is the result of interdisciplinary 
collaboration across investment, data science and design. If you 
are a founder or real estate leader tackling building decarbonisation 
or interested to learn more, reach out to one of our team below.
This report forms part of an ongoing A/O series covering retrofit 
technologies.
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Othmane Zrikem
Chief Data Officer

Othmane is a Technologist as well as a leading PropTech 
venture capitalist in Europe. Othmane has been notably 
focusing on ClimateTech and Data Science methods to 
decarbonise the built world.

View profile

View profile

Gregory Dewerpe
Founder - CIO

Gregory is one of Europe’s leading proptech venture capitalists 
and a long standing, prominent voice promoting the acceleration 
of positive transformation in the built world. He founded A/O on 
the back of a deep understanding of the industry’s shortcomings.

View profile

View profile

Catriona Hyland
Investment Research Analyst

Catriona focuses on research-driven sector analysis, 
including the identification of core trends, assessment of 
market dynamics and evaluation of investment targets.      

Jayasmita Chakraborty
Data Science Investment Analyst

Jayasmita focuses on extracting and analysing company data 
to automate key tasks as well as conducting technical due 
diligence to support investment activities while using the latest 
advancements in data science and software engineering.

View profile

Mounia Essaadani
Brand Manager & Designer

Mounia is an experienced designer and marketer. She 
drives branding, content creation, marketing, and social 
media at A/O PropTech, to enhance the firm’s presence 
and business development objectives.

https://www.linkedin.com/in/catriona-hyland/
https://www.linkedin.com/in/jayasmita-chakraborty-074809124/
https://www.linkedin.com/in/mounia-essaadani-45b808160/
https://www.linkedin.com/in/gregorydewerpe/
https://www.linkedin.com/in/othmane-zrikem/
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Explore more at A/O where we feature a 
collection of articles, insights and videos 

outlining areas of tech innovation to 
decarbonise the built world.
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