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The State of

Architectural
Visualization 2024-25

For the second year in a row, Architizer and Chaos
conducted a global survey of design professionals on
the current state of architectural visualization.



Questions included:

Key Findings

« Still-image renderings remain of prime value to clients despite the
availability of newer, more technologically-enabled methods.

* Firms are finding it challenging to keep up with the cost and
implementation of rendering technologies.

* Real-time rendering is one of the biggest visualization needs in the industry.

* Integrating sustainability tools with rendering software is an emerging
capability and there is a desire to see it further developed.

* Al tools are becoming established in architectural visualization,
but progress is slowing as their utility is interrogated.



About the Respondents

Employees of relatively small firms, from freelancers to 19 employees, were well
represented in the survey, making up nearly 64% of respondents. Among larger firms, those
with 100+ employees represented a healthy 14% of respondents, as did mid-size firms
(20-49 employees). In terms of location, those based in the United States had the largest
representation (40%), though respondents from the UK and EU made up just over 20%, as

well. The remaining 40% hailed from a collection of 75 countries around the globe.

11%

Freelancer

14%

100+ employees

349%0

70/0 1-5 employees

What size is
your firm?

50-100 employees

20-49 employees 6-19 employees

14% | | 20%

14%

Remote full-time Where are 5 QO/O

your firm’s A combination / hybrid
employees work environment

8 40 /O based? *

In-office full-time

Reflective of professional work in the post-COVID era, a majority of employees (52%) had
hybrid working arrangements, though about one-third worked in an office full-time, with
the remaining 14% fully remote. This distribution shifted notably since the same question
was asked in our 2023 industry survey, with full-time office work dropping 20% and
hybrid gaining 20%, possibly indicating a growing acceptance of hybrid work as the norm.



The Rules of Rendering: Old
Expectations, New Challenges

Five of the initial survey questions asked respondents which type of renderings
they produce or share the most, which are most important to their design process,
or which their clients prefer or expect. In each case, “conceptual/artistic renderings”
and “photorealistic visualizations” were always the top two answers by 20% or more,
significantly beating out the dynamic methods of animations, virtual reality (VR), and
augmented reality (AR).

This suggests the preference for these types of rendering comes at the exclusion of
dynamic rendering methods, and is thus a preference for still images, though it is likely
that some respondents are using dynamic rendering methods to produce static-image
visualizations.

Historical data also suggests that the demand for photorealistic renderings is not
just being maintained, but is actually increasing: Compared to a similar question in
our 2023 industry survey, reported use of conceptual and photorealistic renderings
increased from about half of respondents to about two-thirds.

Historical data suggests that the demand for
photorealistic renderings is not just being
maintained, but is actually increasing.

“Photorealistic visualizations” was also the most popular answer for what respondents
were planning to invest more in over the next year, ahead of more technologically-
enabled methods by a full 10% or more. On the other hand, “photorealistic
visualizations” was among the least popular selections when asked what respondents
believed “will become more prevalent in architects’ workflows in the near future” This
contrast suggests such visualizations are so valuable and widely used in contemporary
design practice that architects are hungry for both new ways to produce them quickly
and easily, as well as new rendering tools entirely.



What forms of architectural visualization
does your firm create most frequently?

Early stage conceptual / artistic renderings 67%

Photorealistic visualizations 63%

Real-time rendering of the design model 40%

Animations / Fly-through videos 26%

Virtual reality 16%

Al-enhanced / Al-generated visualizations 12%
Augmented reality 5%

What is your firm looking to invest
more in in the next 12 months?

Photorealistic visualizations 40%
Real-time rendering 30%
Architectural animations 24%
Al-enhanced visualizations 18%
Energy consumption visualization 16%
Al-generated visualizations 15%
Virtual reality 14%
Cloud-based collaborative design review software 9%

Augmented reality 7%



Architects are struggling to

keep up with the cost and
implementation of technology to
meet client demands.

When asked “What are the biggest challenges you face with architectural
visualization?’; the answer “High-quality visualizations take too long to render” was
solidly the most popular answer, with 43% of the vote. This finding was consistent
across all firm sizes. Similarly, when asked “What do you believe are the biggest
industry-wide challenges in architectural visualization today?’, the top response was
“Managing rising software and hardware costs”.

If these difficulties apply to respondents’ collective preference for static renderings,
then the runner-ups for what they believe are the biggest industry challenges are
telling. “Adapting to Al without losing design quality” and “keeping up with tech
advancements and standardizing workflows” were a close second and third place,
respectively, indicating that architects are grappling with technologies that could
help solve those common challenges around rendering speed and cost.

Despite being preoccupied with the challenges

of producing traditional, static-image renderings,
respondents still want to invest in emerging, dynamic
rendering technologies and practices.”

There was also a revealing shift from the 2023 survey in terms of what respondents
believe will become more prevalent in architects’ workflows in the near future. For
that question in this survey, citations of the emerging, dynamic rendering methods
of real-time rendering, sustainability visualization, and Al-assisted rendering all
increased significantly. Even the less popular methods of AR and VR visualizations,
which have been available to designers for longer, saw increased citations by several
points each on this question.

Taken together, these findings seem to tell a story that, despite being preoccupied
with the challenges of producing traditional, static-image renderings, respondents
still want to invest in emerging, dynamic rendering technologies and practices. What
seems to be holding them back is a fairly straightforward struggle: they’re just trying
to keep up with the current constraints of producing renderings with conventional
methods, despite believing the tools of the future are already available.



What do you believe are the biggest industry-wide
challenges in architectural visualization today?

Managing rising software 40%
and hardware costs

Adapting to Al without

0,

losing design quality 38%

Keeping up with tech advancements 3704
and standardizing workflows

Meeting client demands for 27%
photorealism and real-time feedback

Addressing job threats 21%
from Al in rendering

Bridging resource gaps between 21%
large and small firms

Integrating VR (virtual reality) 179

into workflows 0

Integrating visuals with energy 17

efficiency and carbon data °

Keeping up with the demand 16%

for architectural animations 0

Moving to cloud-based and 14%

remote collaboration




What are the biggest challenges you

face with architectural visualization?
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Current rgndermg softvygre 33%
is cost prohibitive

Clients don't understand the

) . 32%

creative value of renderings

Our current hardware is insufficient
: . . 25%

to produce high-quality renderings
We have difficulty integrating visualization 990
tools with other design software 0
The quality of rgn;lermg_s_ we 990

can produce is insufficient
We have difficulty collaborating across 00%
teams using different rendering tools 0
Current rendering 18%

software is too complex

Which of these do you believe will become more
prevalent in architects’ workflows in the near future?

Al-enhanced / Al generated visualizations or animations 36%
Energy efficiency / building performance visualizations 33%
Real-time rendering 31%

Virtual reality 23%

Photorealistic visualizations 22%

Architectural animations 18%

Augmented reality 15%
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Uneven Advancements: New Tools
Bring New Opportunities to Some

The belief that real-time rendering will become more prevalent in architects’
workflows in the near future increased about 10% since 2023, even while
respondents’ plans to invest in it over the next 12 months dropped by a similar
percentage. Furthermore, the percentage of respondents already using real-time
rendering stayed about the same, dropping slightly from 44% to 40%. This finding
seems to track with respondents feeling challenged to embrace emerging rendering
technologies, since they're struggling just to keep pace with current methods.

At the same time, 85% of respondents occasionally or regularly field client requests
to make changes to their visualizations. This is likely exacerbating the struggles
respondents are having with the costly and time-intensive nature of their current
methods. Since respondents’ preferred methods appear to skew towards traditional,
static-image renderings, it follows that most are looking for faster, more efficient ways
to create high-quality still visualizations.

85% of respondents occasionally or
regularly field client requests to make
changes to their visualizations.”

Real-time rendering would likely meet this need for many, and changes in its
frequency of use suggest this. Compared to 2023, daily use of real-time rendering
increased by about 10%, while those using it twice a week or more decreased by
about 10%. While it is not possible to track whether the same respondents replied
to both surveys, this could indicate that those who were already using real-time
rendering in 2023 have recognized its value in creating high-quality visualizations
quickly, and have increased how often they use it.

Additionally, belief that architectural animations will become more prevalent in future
practice also gained in popularity since 2023. The findings indicate that there is

a consistent desire to create animations, but that architects aren’t using them as
frequently as they want. This appears likely due to the same cost and implementation
challenges respondents face using traditional rendering methods, indicating a desire
for cheaper, easier-to-use tools for all types of architectural visualization.



The State of Architectural Visualization 2024-2025

14%

Very rarely

How often
do your clients

46%

requeSt Occasionally,
Changes ‘to for specific details
visualizations?

40%

Regularly, throughout
the design process

6%

Rarely: 2-4
times a year

36%

Regularly: 2 or
more times a week

23%

Occasionally:
2-4 times a month

How often
does your firm
utilize real-
time rendering
software?

3H%

Daily




The survey included a set of questions focused on the relatively new capability of
integrating sustainability-related tools with rendering software. Perhaps not surprising
on account of its novelty, nearly half of respondents don't yet utilize this capability.
This is correlated with firm size, as firms with 20-99 employees were at least 20% or
more likely to integrate such tools than firms with 1-19 employees.

Interestingly, freelancers were noticeably more likely to integrate sustainability tools
with rendering than firms with 1-19 employees, and only slightly less likely than firms
with 100+ employees. This suggests there may be a correlation between company
size and capacity for adopting new technologies like these, with those in the middle
being the most limber.

On the other hand, “solar studies, daylighting simulation and artificial lighting analysis”
was cited as the most insightful possible integration of sustainability analysis into
rendering software by over 25%. Given the strong preference for this narrowly
focused feature, it's possible the full range of sustainable design capabilities are still
widely unknown in visualization, even to early adopters, and utility may expand as
these tools become more mainstream.

It's possible the full range of sustainable design

‘ ‘ capabilities are still widely unknown in visualization,
even to early adopters, and utility may expand as
these tools become more mainstream.”

As for the future of sustainable design visualization, when asked what new
developments they believe would have the greatest impact on that practice, “fully
automated energy performance analysis integrated into visualization” was the clear
favorite. Digging deeper, there was an interesting correlation with firms already using
sustainable visualization technology being more than twice as likely than firms who
don't (and don't plan to) to view “visualization of operational carbon emissions” as
having the greatest impact. This indicates that firms with a pre-existing preference for
low-carbon design are among those most likely to embrace such technologies.
Overall, since a majority of respondents see value in the integration of sustainability
analysis with design visualization, it's likely this technology will see more widespread
adoption, with those already using it helping to drive future developments.



Firm Size

I'm a freelancer
1-5 employees
6-19 employees
20-49 employees
50-99 employees
100+ employees

10% 40%
8% 22% 8%
8% 33% 7%
19% 45%
18% 45%
6% 48%

Regularly / on every project
Occasionally, for specific projects

Do you use sustainability-related
tools within your rendering software?

7% 43%
62%
52%
3 34%
8% 30%
6% 41%

No, but plan to in the next 12 months
No, we don't

What types of sustainable design tools do
you think are most insightful to designers if
integrated into real-time rendering software?

Solar studies, daylighting simulation
and artificial lighting analysis

Operational energy
consumption analysis

Building performance in relation to
a specific geographic context

HVAC and thermal
performance analysis

Building re-use and

renovation potential analysis

Operational carbon emissions

tracking and visualization

Embodied carbon tracking
or Life Cycle Analysis (LCA)

Material weathering
analysis

Water usage and rainwater
harvesting simulation

Stormwater runoff
calculations

64%

38%

28%

26%

22%

19%

16%

13%

13%

7%
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Artificial Intelligence: Here to
Stay But Far From Settled

The survey found firms with 50 or more employees are more likely to be using
Al in visualization than smaller firms by around 10%. This tendency is similar to
results from the 2023 survey, as well as Architizer and Chaos’s 2024 survey on
Al in architecture. However, only about half as many respondents in this survey
indicated plans to invest in Al over the next year than in 2023, regardless of
firm size.

Additionally, the popularity of various ways firms are experimenting with Al
(such as image generation, editing, etc.) all dropped significantly from the
2024 survey. Generating concept images was the most common answer in
this survey, cited by 43% of respondents, but enhancing photorealism and
optimizing image quality also received healthy percentages (32% and 26%,
respectively).

It appears Al is being harnessed by some very
small or very large firms as a way to produce
traditional, still renderings quickly and cheaply,
while some medium-size firms are experimenting
with it to unlock new creative workflows.”

A fascinating correlation was observed among very small (freelancer to 5
employees) and very large (100+ employees) firms being somewhat more
likely than medium-size firms (6-99 employees) to report “improved efficiency”
from Al, while medium-size firms were more likely to report “new creative
workflows” and “enhanced sustainability”



Are you or your firm using Al tools in
relation to architectural visualization?

Firm Size

1-5 employees 6% 46% 12%
6-19 employees 10% 39% 13%
20-49 employees 1% 41% 12%
50-99 employees 14% 46% 6%
100+ employees 13% 56%

I'm a freelancer 9% 53% 3%

We are fully embracing it

We have begun experimenting with it

We want to use it but we are unsure how to start
We haven't yet considered the best use for it

We are actively avoiding it

How have you experimented with
Al tools in your design workflow?

Image generation from text prompts
Image enhancing

Image generation from model inputs
Asset generation for visualizations
Feasibility studies

Al-generated animations / movies
Upscaling images

Layout / plan generation

Building code analysis

25%

28%

25%

24%

8% 18%

27%

10%
9%
1%
10%
6%

8%

46%
37%
34%
16%
12%
10%
10%
7%

7%



Another interesting finding emerges when cross-referencing these responses
with the respondents’ area of specialization. Between early 2024 and now,

Al use for image generation among those practicing architecture or both
architecture and interior design remained consistent (around 50%), while

it dropped drastically (20-30% or more) for those indicating they only
practice interior design. While the reason for this is not clear, perhaps the
abstract nature of Al-generated images is better suited to guide the early
conceptualization of a building’s exterior rather than developing its interior,
where there is less scope for deviation between initial ideas and final
specifications.

Considered against the overwhelming need shown in this survey for
photorealistic and concept-level renderings, it appears Al is being harnessed
by some very small or very large firms as a way to produce traditional,

still renderings quickly and cheaply, while some medium-size firms are
experimenting with it to unlock new creative workflows. These findings suggest
that Al is here to stay in architectural visualization, but that the nature of its
integration currently varies widely across firm size and specialization.

How has the integration of Al most
impacted your overall design workflow?

519 employees RIS S o s o [EAN]
20-49 employees N 5w o [
5099 ermployees | NEEIEER S % o 100 [IERIN
100+ employees NSNS o 2 s NG

Firm Size

I’'m a freelancer

1-5 employees

B Enhanced creativity

B Improved efficiency

[ Unlocked new creative workflows
Cost savings
Enhanced sustainability
Streamlined collaboration

[ No significant impact
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What are you using Al for
when it comes to visualization?

Generating concept images and early design ideas
Creating quick variations of design options
Enhancing photorealism

Optimizing image quality

Exploring and generating material and finish options
Automating object placement in scenes

Automating scene setup

R

44%
35%
32%
26%
20%
12%
6%




Compared to other recent surveys regarding architectural visualization, this
survey indicates that many architects have a desire to embrace more dynamic,
technologically-enabled rendering methods, but are being held back by
constraints related to time and costs. This could be explained by the majority
of respondents hailing from smaller firms, whose capacity to train up on and
adopt advanced visualization technologies may be limited by their resources.

Nonetheless, the 1,000+ respondents to this survey are clearly not devoid
of technological savvy. Findings show the most room for innovation might lie
in medium-sized practices, with firms ranging from 20-99 employees often
reporting higher uses of emerging visualization technologies in creative ways
than smaller and larger firms. Even less prevalent visualization methods, such
as VR and AR, had significant upward shifts among this demographic on
certain questions.

Perhaps the most noteworthy takeaway, though, is the emerging trend seen
when usage rates of newer rendering technologies are compared to each
other. Respondents using any one of the more technologically-enabled
methods of real-time rendering, sustainable design visualization, or Al-assisted
rendering were generally more likely to report using all three. This speaks to a
landscape of architectural visualization flooded with new opportunities, while
their respective places in the profession are still up for grabs.

As it often seems is the case with new technologies, those who pick them

up first will likely drive practice forwards and influence how they develop

in future. Indeed, from real-time rendering to Al-powered visualization, the
architects and rendering artists that are brave enough to embrace these tools
early will be the ones who shape their usage — and shape the profession
itself — for years to come.






About Chaos

Founded in 1997, Chaos is a leading global visualization technology company.

Chaos offers accessible tools, simplifying and accelerating workflows, and

empowering visual storytelling for artists, architects, designers, and other

creative professionals. Chaos’ portfolio of visualization technologies for

architecture and design includes:

* V-Ray, a physically based renderer that has been honored with an
Academy Award and an Engineering Emmy;

* Enscape, a high-quality real-time rendering and virtual reality plugin;

» Corona, a high-performance photorealistic rendering engine;

* Anima, a 3D/4D animation software to add realistic people and crowds
to visualizations.

* Veras, an Al-powered visualization plugin and web app.

Headquartered in Karlsruhe, Germany, Chaos has offices in 11 cities
worldwide. For more information, visit chaos.com.

About Architizer

Home to the world’s largest community of architects online, Architizer’s core
mission is to celebrate the world’s best architecture and the people that bring
it to life.

Powered by continually evolving technologies, we serve architects with the
inspiration and information they need to build better buildings, better cities,
and a better world. We advocate for a more sustainable, resilient and ethically
designed built environment.

We provide design professionals and building-product manufacturers with
a global platform to promote their work through awards, competitions and
engaging content.



