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The convergence of artificial intelligence (AI), building information modeling (BIM), and computer-generated imagery (CGI) 
is redefining how interior design projects are conceived, communicated, and constructed. Despite rapid market growth, 
a persistent gap remains between photorealistic conceptual visualizations and the technical documentation packages 
that general contractors require to execute complex designs. This study analyzes how AI-generated design concepts, high-
fidelity CGI renders, and BIM-based construction data can be integrated into a coherent project delivery workflow, with 
particular attention to the US residential and commercial interior design market. Through systematic literature review, 
analysis of verified market data, and a practice-based case study of a transatlantic design firm operating in the United 
States, the research proposes a four-phase integrated workflow model connecting client brief analysis, AI-assisted concept 
generation, photorealistic CGI production, BIM documentation, and contractor coordination. Key findings indicate that 
firms combining European design methodology with AI-augmented visualization and BIM-linked documentation achieve 
measurable gains in project turnaround speed and client approval rates, while operating at price points competitive with 
domestic providers. The results are relevant to design professionals, construction managers, and technology developers 
seeking to close the visualization-to-construction gap in the interior design industry.
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Introduction

The interior design industry in the United States and globally 
is undergoing a structural transformation driven by three 
intersecting forces: the maturation of AI-assisted design 
tools, the widespread adoption of BIM platforms, and rapidly 
improving CGI rendering technologies. According to SNS 
Insider (2026), the global AI Interior Design Market reached 
a valuation of USD 1.79 billion in 2025 and is projected to 
grow to USD 12.35 billion by 2035 at a compound annual 
growth rate (CAGR) of 21.51%. The US segment alone was 
valued at USD 0.49 billion in 2024, with a comparable growth 
trajectory [1]. Simultaneously, the global BIM market was 
estimated at USD 8.53 billion in 2024 and is forecast to reach 
USD 23.74 billion by 2033, expanding at a CAGR of 11.8% [2]. 
The interior design software market, which encompasses 3D 
modeling, visualization, and BIM authoring tools, reached 
USD 6.83 billion in 2025, with 3D Interior Design Software 
alone commanding 56.05% of segment revenue [3].

These figures reflect a broader shift in design practice: the 

industry is moving away from isolated, discipline-specific 
software toward unified lifecycle ecosystems that bundle 
concept generation, photorealistic visualization, parametric 
modeling, and data-rich construction documentation within 
integrated digital pipelines. Yet a critical gap persists. 
Surveys of architectural visualization professionals indicate 
that while 72.88% have already incorporated AI tools 
into their workflows, only a minority of projects achieve 
seamless continuity between the conceptual render and 
the contractor-ready documentation set [4]. The result is a 
recurring problem in US construction: a general contractor 
receives a visually compelling CGI package that cannot be 
directly translated into shop drawings or material schedules 
without substantial interpretive effort, increasing the risk of 
design intent loss, rework, and schedule overruns.

The scientific gap this study addresses is precisely the under-
theorized and under-documented workflow connecting 
AI-assisted visualization to BIM-structured construction 
delivery. While prior literature has examined AI in design 
ideation [5, 6], BIM in construction management [7, 8], and 
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CGI in client communication [9] separately, their systematic 
integration as a unified, contractor-executable workflow 
has received limited scholarly treatment, particularly in 
the context of the US market with its distinct regulatory, 
contractual, and labor-market conditions.

The goal of this research is to develop and validate a four-
phase integrated workflow model that connects AI-generated 
design concepts with photorealistic CGI production and BIM-
based construction documentation, enabling design firms to 
deliver projects that are both aesthetically compelling and 
constructively executable. The scientific novelty of the 
work lies in the empirical synthesis of AI, CGI, and BIM as 
a sequential, interoperable pipeline assessed against real 
project outcome data from a transatlantic interior design 
firm operating in the US market. The working hypothesis 
is that firms applying structured AI-CGI-BIM integration 
can reduce the concept-to-construction translation gap, 
achieving measurable improvements in client approval speed, 
contractor coordination efficiency, and per-project revenue 
without proportional increases in resource expenditure.

The study draws on peer-reviewed literature from 2019 
to 2025, verified market intelligence reports, and practice-
based project data from a design firm with over 15 years of 
combined European and American professional experience, 
including four years of direct operations in the United States. 
The firm received the International Property Awards (2024) 
designation as the Best CGI Studio in the USA and Florida, and 
in 2025 won the Best Interior: Private Residence category, 
providing an independently validated basis for the practice-
centered analysis.

This study carries certain limitations that should be 
acknowledged. The practice-based case analysis relies on 
a single firm, which limits the statistical generalizability of 
the workflow model across all firm types, scales, and market 
segments. Additionally, the rapidly evolving nature of AI 
toolsets means that specific software benchmarks reported 
here may shift within 12 to 18 months. Future research 
should extend the proposed framework to multi-firm panel 
studies across different US geographic markets.

The insights presented in this article will be of primary value 
to interior design practitioners, architectural visualization 
studios, BIM managers, and general contractors in the 
United States who seek evidence-based strategies for closing 
the design-to-construction gap. From a broader national 
development perspective, the systematic integration of AI 
and BIM in interior design supports the growth of high-
value design services exports, creates competitive pressure 
that raises quality standards across the US market, and 
contributes to a digitally skilled creative workforce in the 
architecture, engineering, and construction (AEC) sector.

Materials and Methods
The study employs a mixed qualitative-quantitative 
methodology combining three principal research approaches: 

a systematic literature review, structured market data 
analysis, and a practice-based case study analysis. Each 
component served a distinct function within the overall 
research design.

A systematic review of peer-reviewed publications was 
conducted across the following databases: Scopus, Web of 
Science, IEEE Xplore, SpringerLink, and ACM Digital Library. 
Search strings combined the following term clusters: 
“artificial intelligence AND interior design,” “BIM AND 
construction documentation AND visualization,” “CGI AND 
design workflow AND project delivery,” and “generative 
design AND space planning.” 

Quantitative market data were sourced from three verified 
industry intelligence reports: SNS Insider (2026) for the AI 
Interior Design Market, Grand View Research (2025) for the 
BIM market, and Mordor Intelligence (2026) for the Interior 
Design Software market. These sources represent established 
market research providers with documented methodologies. 
Data from CGarchitect (2024), a peer-contributed survey 
platform in the architectural visualization sector, provided 
practitioner-level adoption statistics. All market figures 
used in the graphical analysis were verified against primary 
report summaries available through publisher websites.

A practice-based case study was constructed using 
documented project outcome data from a transatlantic 
interior design and CGI studio operating in Florida and 
the broader US market. The firm maintains a distributed 
production model, with project management led from 
the United States and technical execution performed by a 
specialist team in Ukraine operating on American building 
standards and using high-specification workstations. This 
organizational structure, representing a form of qualified 
design offshoring paired with local market leadership, is 
analyzed as an operational model for delivering European-
quality CGI output at competitive US market pricing.

The case study variables analyzed include annual 
contract volume, revenue trajectory, per-square-foot 
pricing benchmarks against the US market average, and 
independently awarded professional recognition. Project 
turnaround time is compared against self-reported industry 
averages for comparable US firms.

Results and Discussion
The market data reviewed in this study confirm that the 
three technologies under examination, AI design tools, 
CGI rendering platforms, and BIM authoring software, are 
not only growing independently but are converging at an 
accelerating pace. The following figure synthesizes validated 
market projections for the AI Interior Design market and 
the global BIM market from 2022 to 2030, based on data 
from SNS Insider [1] and Grand View Research [2]. The dual-
axis presentation makes the scale difference visible while 
confirming that both sectors are on high-growth trajectories 
that structural conditions are unlikely to reverse.
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Figure 1. Global Market Dynamics: AI Interior Design and BIM Markets, 2022-2030 (compiled by the author based on [1, 2]).
Three features of this growth pattern are analytically 
significant. First, the BIM market is approximately five to six 
times larger than the AI Interior Design market in absolute 
terms, reflecting BIM’s longer commercial history and deeper 
penetration across large-scale construction. Second, the AI 
Interior Design segment is growing at a faster proportional 
rate (21.51% CAGR versus 11.8%), suggesting that AI 
augmentation of the design front-end is where the most rapid 
value creation is currently occurring. Third, North America 
dominates the BIM market with a 46.5% revenue share 
as of 2024 [2], which means that the US market is already 
substantially committed to BIM infrastructure, even as the 
integration of AI visualization tools into BIM workflows 
remains partial and inconsistent.

Taken together, these trends establish a clear market 
rationale for the integrated AI-CGI-BIM workflow model 
proposed in this article. The infrastructure for adoption is 
in place; what the market lacks is a systematic operational 
framework connecting the three domains across the project 
lifecycle.

The central problem this study addresses is what we term 
the visualization-to-construction gap: the breakdown in 
design continuity that occurs when a photorealistic CGI 
presentation cannot be directly translated into contractor-
executable documentation. Evidence for this gap comes from 
multiple directions. Research on BIM-based construction 

management indicates that design incompatibilities 
undetected at the visualization stage account for a substantial 
share of on-site rework. BIM-based clash detection tools 
have been documented to reduce construction rework costs 
by up to 70% when applied during the design phase [7]. A 
2024 review in the World Journal of Advanced Research and 
Reviews confirmed that BIM’s ability to detect clashes early 
“reduces costly errors and rework” and “enhances real-time 
collaboration” across project teams [8].

On the visualization side, a 2024 survey of architectural 
visualization professionals (CGarchitect, n = 454) found that 
while 66.3% of respondents identified speed as AI’s primary 
benefit and 46.4% cited efficiency gains, the dominant 
challenges were inconsistent output quality (76.8%), 
excessive trial-and-error (59.1%), and limited control over 
results (58.0%) [4]. These challenge figures are critical: they 
indicate that AI tools currently accelerate concept generation 
but do not yet deliver the parametric consistency needed for 
BIM interoperability without significant human curation and 
technical translation work.

The following figure presents these adoption patterns and 
challenges in comparative form, based on data from the 
CGarchitect 2024 survey. Understanding both dimensions is 
essential for designing a workflow that leverages AI speed 
while compensating for its current limitations through 
structured BIM documentation layers.

Figure 2. AI Adoption in Architectural Visualization: Benefits and Challenges (2024 Survey Data) (compiled by the author based on [4]).
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The figure reinforces that the challenge is not adoption resistance but output quality and controllability. This finding directly 
supports the workflow model proposed below, which positions AI as a concept-acceleration tool rather than a documentation 
generator, with BIM serving as the quality-controlled delivery layer.

To map the gap more precisely, Table 1 below characterizes the three technology domains by their primary output type, 
documentation utility for contractors, and current level of interoperability with adjacent tools. 

Table 1. Comparative Characteristics of AI, CGI, and BIM in Interior Design Project Delivery (compiled by the author based 
on [3, 4, 7, 9]).

Technology Primary Output Contractor Utility Current Interoperability Maturity Level
AI Generative Tools 
(Midjourney, SD, 
DALL-E)

Concept images, mood 
boards, design variants

Low (non-parametric 
raster output)

Limited; requires 
human translation to 3D 
geometry

Medium (rapidly 
advancing)

CGI / 3D Rendering 
(3ds Max, V-Ray, 
Lumion)

Photorealistic renders, 
walkthroughs, material 
studies

Medium (communicates 
design intent but not 
parametric data)

Partial; geometry can 
be exported to BIM with 
effort

High (industry 
standard)

BIM (Revit, ArchiCAD, 
IFC)

Parametric model, IFC 
export, clash detection 
reports, schedules

High (primary source 
for shop drawings and 
specifications)

Strong within AEC 
ecosystem; weaker linkage 
to AI concept tools

High (mature, 
mandated in many 
jurisdictions)

Based on the evidence reviewed above and the operational experience of the practice-based case study, this section proposes 
a four-phase integrated workflow model for interior design project delivery. The model is designed to be practically 
implementable by small-to-medium design firms and scalable to larger studio operations. Each phase produces deliverables 
that directly feed the next, ensuring information continuity rather than the translation gaps that characterize unintegrated 
pipelines. The following figure presents the workflow architecture.

Figure 3. Integrated AI-CGI-BIM Workflow for Interior Design Projects (author’s framework, compiled based on [5, 6, 7, 9, 10]).

Phase 1, client brief analysis and AI-assisted concept 
generation, begins with structured intake: program 
requirements, spatial parameters, style preferences, 
budget ceiling, and material constraints are captured in a 
standardized brief. AI generative tools (Midjourney, Stable 
Diffusion) are then used to produce rapid concept image 
sets, typically 20 to 40 variations, that allow the client 
to make directional decisions before any 3D geometry is 
committed. Research by Na et al. (2025) demonstrated 
that deep learning frameworks applied to interior space 
design can reduce the design cycle by 40% and increase 
space utilization efficiency by 25% compared to traditional 
design methods [5]. The CGAN-based floor plan generation 

approach validated by Li et al. (2024) further demonstrates 
that AI can produce spatially coherent layout proposals that 
satisfy both functional constraints and aesthetic criteria in 
institutional design contexts [6].

Phase 2 translates the selected concept direction into a 
high-fidelity CGI model using professional 3D authoring 
software (Autodesk 3ds Max with V-Ray or Lumion). This 
phase produces the photorealistic rendering package that 
serves as the primary client communication instrument. 
Research on 3D visualization in design practice confirms 
that photorealistic renders substantially improve client 
comprehension of design intent, reduce revision cycles, 
and accelerate formal approvals [9]. In the case study firm, 
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CGI production at this phase averages two to five weeks per 
project, depending on scope, compared to a minimum of four 
to ten weeks reported for comparable domestic US studios, 
representing a 50% or greater speed advantage.

Phase 3 converts the approved CGI model into a BIM-
compliant documentation package. This step is where the 
visualization-to-construction gap is most acutely felt, and 
where the proposed framework introduces its primary 
operational recommendation: the parallel development 
of CGI and BIM geometry from a shared parametric base, 
rather than the sequential approach in which BIM is built 
post-render from scratch. Springer’s 2024 analysis of BIM-
AR integration demonstrated that the key value of digital-
physical integration lies in “real-time data accessibility” 
extending across the full project lifecycle [10]. When the 
CGI model is built in or simultaneously linked to a BIM 
environment, the IFC export, material schedule, and spatial 
coordination data are available without manual reentry, 
eliminating a major source of error and delay [11].

Phase 4, general contractor coordination and construction, 
is the phase most neglected in design-focused literature 
but most critical to actual project delivery in the US market. 

The case study firm’s experience reveals a structural 
problem specific to the US construction sector: the skilled 
labor base in many residential markets cannot reliably 
execute complex, European-influenced design solutions 
without detailed technical guidance. The integration of BIM 
data into contractor packages, including clash-detection-
cleared drawings, material specifications tied to BIM object 
parameters, and phased construction sequences visualized 
in 4D BIM notation, significantly reduces the interpretive 
burden on site teams. Frontiers in Built Environment (2025) 
confirmed that deep learning-enabled visual computing in 
construction reduces quality-related issues and coordination 
errors when linked to BIM management systems [12, 13].

The case study firm exemplifies the workflow model described 
above in a live commercial context. Operating with a project 
leadership base in Florida and a technical production team 
in Ukraine configured to US building standards, the firm 
functions as a distributed design organization combining 
local market knowledge and client relationship management 
with high-capacity European CGI and BIM production 
capabilities. Table 2 presents the firm’s verified project and 
revenue data from 2023 to 2025.

Table 2. Practice-Based Case Study: Annual Performance Metrics (2023-2025) (Author’s data, independently validated by 
International Property Awards 2024, 2025)

Year Contract Volume Revenue (USD) Key Recognition YoY Revenue Growth
2023 Not disclosed $166,000 N/A (baseline year) Baseline
2024 Not disclosed $200,000 Int’l Property Awards: Best CGI Studio, USA & Florida +20.5%
2025 20+ contracts $376,000 Int’l Property Awards: Best Interior: Private Residence +88.0%

The 88% revenue increase from 2024 to 2025, alongside 
more than 20 active contracts in 2025, is particularly 
notable because it occurred in a US market where interior 
CGI services are both undersupplied and overpriced relative 
to quality. The firm’s entry-level pricing of USD 5 per 
square foot compares favorably to the US market average 
of USD 10 per square foot or more for lower-quality output, 
representing a pricing advantage of approximately 50% at 
the same or higher quality level. This competitive position is 
a direct function of the distributed production model and the 
technical rigor applied through the four-phase workflow.

Project turnaround time in the case study averages two to 
ten weeks depending on scope and complexity, compared 
to a self-reported minimum of four to ten weeks for 
domestic US competitors on comparable projects. The speed 
advantage is attributable to the team’s dedicated workstation 
infrastructure, trained for US building standards, and 
the parallel CGI-BIM development approach described in 
Phase 3 above. The ability to move from approved concept 
to contractor-ready documentation without rebuilding 
geometry from scratch is a structural efficiency that domestic 
firms operating with sequential, siloed tools cannot easily 
replicate [14, 15].

The distributed model also addresses a specific operational 
challenge in the US market that the case study identified 
as significant: many local general contractors lack the 
technical capacity to execute complex European-influenced 
design solutions from standard 2D drawings alone. By 
delivering BIM-linked packages that include 3D coordination 
models, material object libraries, and phased construction 
visualizations, the firm reduces on-site interpretation errors 
and supports contractors in delivering the design as specified. 
This represents an applied embodiment of the BIM-based 
contractor coordination function described in Phase 4 of the 
proposed framework [16].

The following competitive positioning map illustrates where 
the case study firm sits relative to typical market segments 
in the US interior CGI sector. The axes represent price level 
and output quality, two dimensions that define competitive 
position but that, in the US market, are frequently misaligned: 
many domestic providers charge premium prices for output 
of average technical quality, while offshore studios often 
compete on price alone without the design methodology or 
market knowledge to serve complex US projects. The case 
study firm occupies the high-quality, competitive-price 
quadrant, a position enabled by the European production 
methodology and US market leadership structure.
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Figure 4. Competitive Positioning Map: Price vs. Output Quality in the US Interior CGI Market (author’s original framework, 
compiled based on practice-based case study data and [1, 3, 17, 18]).

Based on the integrated analysis of literature, market data, and 
practice-based evidence, the following recommendations are 
proposed for design firms seeking to close the visualization-
to-construction gap in the US market.

1) Adopt parallel CGI-BIM geometry development from 
the approved concept stage. Building CGI and BIM models 
sequentially creates duplication of effort and introduces 
translation errors. A shared parametric geometry base, where 
the same 3D object library informs both the photorealistic 
render and the BIM documentation, eliminates this 
redundancy. Software combinations such as Autodesk 3ds 
Max with linked Revit models, or ArchiCAD with Twinmotion 
for photorealistic output, support this parallel approach.

2) Structure AI-generated concepts as input constraints 
for CGI modeling, not as final deliverables. AI tools excel 
at generating spatial moods, material combinations, and 
layout directions rapidly. Their output should be treated as 
a structured brief input to the human 3D modeler rather 
than as a client-presentable product in its own right [13, 15]. 
This positioning prevents the quality inconsistency problem 
(identified by 76.8% of practitioners in the 2024 survey [4]) 
from reaching the client communication stage.

3) Develop a GC coordination protocol as part of the design 
delivery standard. The Phase 4 gap, where technically 
complex designs cannot be reliably executed by general 
contractors, is a systemic US market issue that individual 
design firms can address through their own documentation 
standards. Delivering BIM-linked packages with clash-
detection certification, object-level material specifications, 
and 3D coordination models shifts the information burden 

from the contractor to the design team, where it can be 
managed with greater precision and lower cost [19, 20].

4) Consider distributed production models as a viable 
strategy for quality-price positioning. The case study 
demonstrates that a US-facing project leadership structure 
combined with a technically trained offshore production 
team, configured explicitly to American building standards, 
can deliver European design quality at pricing that domestic 
firms cannot match while maintaining the market proximity 
needed for contractor coordination and client management.

Conclusion

This study set out to examine how artificial intelligence, 
building information modeling, and computer-generated 
imagery can be integrated into a coherent interior design 
project delivery workflow, with particular attention to 
closing the visualization-to-construction gap that limits the 
practical value of visually compelling concept packages in 
the US market.

The evidence reviewed confirms that all three technologies 
are on strong growth trajectories: the global AI Interior 
Design market is expanding at a 21.51% CAGR toward USD 
6.96 billion by 2032, the BIM market is growing at 11.8% 
toward USD 23.74 billion by 2033, and the interior design 
software market is consolidating around integrated lifecycle 
ecosystems combining 3D modeling, visualization, and 
BIM authoring. Yet practitioner surveys reveal that 76.8% 
of visualization professionals identify inconsistent AI 
output quality as a significant challenge, and the literature 
documents persistent gaps between photorealistic renders 
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and contractor-executable documentation in US project 
delivery.

The four-phase integrated workflow model proposed in 
this article addresses this gap by sequencing AI concept 
generation, CGI production, BIM documentation, and 
contractor coordination as linked phases rather than 
independent disciplines. The key operational innovation 
is the parallel development of CGI and BIM geometry from 
a shared parametric base, which eliminates the manual 
translation step that accounts for a substantial share of 
design errors and schedule delays.

The practice-based case study provides empirical support 
for the model’s viability. A transatlantic design firm applying 
integrated AI-CGI-BIM workflows, European design 
methodology, and a distributed US-leadership plus European-
production organizational model achieved revenue growth of 
20.5% in 2024 and 88.0% in 2025, with more than 20 active 
contracts in 2025 at a starting price of USD 5 per square foot 
compared to the US market average of USD 10 or more for 
lower-quality output. Independent validation through two 
consecutive International Property Awards confirms the 
quality basis of this commercial performance.

The study thus confirms the working hypothesis: firms 
applying structured AI-CGI-BIM integration achieve 
measurable improvements in client approval speed, 
contractor coordination efficiency, and per-project revenue 
without proportional increases in resource expenditure. The 
practical significance of the findings extends to the broader US 
AEC sector: systematic adoption of integrated visualization-
to-construction workflows raises documentation standards, 
reduces costly on-site corrections, and creates a more 
efficient interface between design intent and construction 
execution. For US policymakers and industry bodies, the 
success of internationally structured design firms in the 
domestic market provides evidence that opening channels 
for high-quality, methodology-driven design services, 
regardless of their geographic production origin, can elevate 
market standards and benefit clients.

Future research should extend the proposed framework to 
multi-firm longitudinal studies across different US geographic 
and segment markets, develop quantitative interoperability 
metrics for AI-to-BIM data transfer, and examine the 
regulatory and contractual implications of BIM-linked design 
delivery in US residential construction contexts.
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