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Abstract 
 

No 3DTV mass adoption has begun in the United States in the 2020s, despite recurring 
forecasts predicting its emergence. This study aims to determine when and how 3DTV mass 
adoption may occur in the US, with particular emphasis on the role of the Avatar franchise and the 
economic criteria required to enable such adoption. A qualitative research design was employed, 
integrating a structured expert interview with a systematic review of academic literature, industry 
reports, and macroeconomic datasets. The analysis from a macroeconomic perspective was guided 
by an integrated theoretical framework combining Everett Rogers’ diffusion of innovation model 
and Frank Bass’ new product adoption forecast model. The findings indicate that Avatar 5 (2031), 
the concluding installment of James Cameron’s 3D cinema series, holds the greatest potential to 
trigger 3DTV mass adoption. Drawing on historical diffusion patterns observed in the adoption of 
HDTV, the study projects that 3DTV could achieve mass adoption among US consumers by 2042. 
Evidence from historical TV format replacement cycles supports this forecast. The results further 
suggest that 3DTV is likely to be adopted as a hybrid device, enabling both 2D and 3D content 
consumption, including applications related to Virtual Reality. Macroeconomic data help explain 
why earlier television formats—black and white TV, color TV, HDTV—were successfully adopted 
from the 1940s to the 2000s, while 3DTV failed to gain traction in the 2010s and early 2020s despite 
the influence of the first three Avatar films. Insights from the expert interview were used for 
methodological triangulation, reinforcing the validity of the study’s findings by corroborating model-
based forecasts with practitioner perspectives on consumer behavior and marketing dynamics. 
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บทคัดย่อ 
 

ยังไม่ปรากฏแนวโน้มการเปิดรับโทรทัศน์สามมิติ (3DTV) ในวงกว้างในสหรัฐอเมริกาในช่วงทศวรรษ 
2020 แม้ว่าจะมีการคาดการณ์อย่างต่อเนื่องว่าการยอมรับดังกล่าวจะเกิดขึ้น งานวิจัยนี้มีวัตถุประสงค์เพ่ือ
กำหนดว่าเมื่อใดและอย่างไรที่การยอมรับ 3DTV ในวงกว้างอาจเกิดขึ้นในสหรัฐอเมริกา โดยให้ความสำคัญ
เป็นพิเศษกับบทบาทของแฟรนไชส์ภาพยนตร์ Avatar และเกณฑ์ทางเศรษฐกิจที่จำเป็นต่อการเอ้ือให้เกิดการ
ยอมรับดังกล่าว งานวิจัยใช้ระเบียบวิธีวิจัยเชิงคุณภาพ โดยผสานการสัมภาษณ์ผู้เชี่ยวชาญแบบมีโครงสร้าง
เข้ากับการทบทวนวรรณกรรมทางวิชาการ รายงานอุตสาหกรรม และข้อมูลเศรษฐกิจมหภาคอย่างเป็นระบบ 
การวิเคราะห์ดำเนินการจากมุมมองเศรษฐกิจมหภาค ภายใต้กรอบแนวคิดเชิงบูรณาการที่รวมแบบจำลอง
การแพร่กระจายนวัตกรรมของเอเวอเรตต์ โรเจอร์ส และแบบจำลองการคาดการณ์การยอมรับผลิตภัณฑ์ใหม่
ของแฟรงก์ แบสส์ ผลการศึกษาชี้ให้เห็นว่า Avatar 5 (2031) ซึ่งเป็นผลงานปิดท้ายของภาพยนตร์สามมิติชุด
ของเจมส์ คาเมรอน มีศักยภาพสูงสุดในการกระตุ้นการยอมรับ 3DTV ในวงกว้าง โดยอ้างอิงรูปแบบการ
แพร่กระจายในอดีตจากการยอมรับโทรทัศน์ความละเอียดสูง (HDTV) งานวิจัยคาดการณ์ว่า 3DTV อาจ
ได้รับการยอมรับในวงกว้างในหมู่ผู้บริโภคชาวอเมริกันภายในปี 2042 ซึ่งได้รับการสนับสนุนจากวัฏจักรการ
ทดแทนรูปแบบโทรทัศน์ในอดีต นอกจากนี้ ผลการวิจัยยังเสนอว่า 3DTV มีแนวโน้มถูกนำมาใช้ในฐานะ
อุปกรณ์ระบบผสมผสาน (Hybrid) ที่รองรับทั้งเนื้อหา 2 มิติและ 3 มิติ รวมถึงการประยุกต์ใช้ที่เกี่ยวข้องกับ
เทคโนโลยีความเป็นจริงเสมือน ข้อมูลเศรษฐกิจมหภาคช่วยอธิบายทั้งความสำเร็จของรูปแบบโทรทัศน์ก่อน
หน้า ตั้งแต่โทรทัศน์ขาวดำจนถึง HDTV และความล้มเหลวของ 3DTV ในช่วงทศวรรษ 2010 ถึงต้นทศวรรษ 
2020 แม้จะได้รับแรงหนุนจากภาพยนตร์ Avatar สามภาคแรก ข้อมูลจากการสัมภาษณ์ผู ้เชี ่ยวชาญ 
ถูกนำมาใช้เพื่อยืนยันข้อค้นพบและเสริมความน่าเชื่อถือของผลการวิจัย 
 

คำสำคัญ: ทีวีสามมิติ การยอมรับอย่างแพร่หลาย อวตาร เอเวอเร็ตต์ รอเจอร์ส แฟรงก์ แบสส์ 
 

1. Introduction 
1.1 Background and significance of the problem 

This qualitative media study explored the future mass adoption of 3DTV in the United 
States, to be triggered by James Cameron’s Avatar media franchise. Such an adoption would be 
significant for representing the next major step in the evolution of TV formats in the world’s largest 
consumer market. Beyond its relevance to market performance and technological diffusion, 
understanding 3DTV adoption is also important for media researchers, industry stakeholders, 
consumers, and policymakers, as it may influence media consumption practices, user experiences, 
digital inclusion, and regulatory decisions related to emerging audiovisual technologies. 

Ehret (2020) and Pan et al. (2021) believed 3DTV would massively conquer American 
households from 2022 onwards, after the release of Avatar: The Way of Water (2022) (Cameron 
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et al., 2022), to achieve a market saturation of 50% by 2032. However, this mass adoption has 
not yet begun. More recently, Feurer et al. (2023) called 3DTV a failure, and Park et al. (2025) 
confirmed that this product’s disappearance had been caused by its slow adoption rate. 
Optimistically, Kim & Lee (2023) emphasized that 3DTV mass adoption may instead occur with 
a delay, despite non-alignment with earlier predictions.  

Not knowing when and how this adoption would exactly occur created, due to its 
economic importance in a marketing context, a research gap. At the same time, this 
uncertainty also affects consumers’ expectations toward future media technologies, firms’ 
long-term innovation strategies, and policymakers’ ability to anticipate infrastructure and 
content regulation needs. Frank Bass’ forecast model for the adoption of new products, in 
combination with Everett Rogers’ diffusion of innovation theory, was applied to address the 
research gap. The failed 3DTV mass adoption necessitates a more thorough investigation into 
its future development and remaining potential significance. 

Conceptually, the study links the problem of delayed 3DTV adoption with clearly 
defined research objectives through an integrated theoretical framework. Rogers’ diffusion of 
innovation theory is used to identify when adoption reaches a societal majority, while Bass’ 
forecast model explains the temporal dynamics of product diffusion. These theories are 
embedded within a macroeconomic perspective to assess how broader economic conditions 
interact with media innovation, franchise-driven demand, and consumer adoption behavior. 
This framework provides a coherent structure connecting the research problem, objectives, 
hypotheses, and analytical approach. 

1.2 Research questions and objectives 
The investigation of the above research gap was anchored by two research questions 

and related research objectives.  
RQ 1: When and how will 3DTV mass adoption occur in the United States and in relation 

to the Avatar franchise? 
RO 1: To determine the timeframes by when 3DTV mass adoption in the United States 

will likely occur, and how the Avatar franchise will impact this process. To specify the nature 
of how 3DTV will be used by consumers. 

RQ 2: Which economic criteria must be met to enable a successful 3DTV mass adoption 
in the United States? 

RO 2: Macroeconomic conditions in the United States must be stable enough to allow 
a slight majority of American households to purchase the new 3DTV set. To assess the 
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economic criteria and macroeconomic conditions that must be met to enable a successful 
3DTV mass adoption in the United States, given the historical precedent of TV format 
replacement cycles. The findings are intended to inform academic debates, strategic decision-
making in the media and electronics industries, consumer-oriented technology design, and 
evidence-based policy discussions on emerging media infrastructures. 

Both research questions and research objectives served the study's purpose of better 
understanding the timeframes and conditions of 3DTV mass adoption in the United States. 

1.3 Research hypotheses 
Two working research hypotheses were developed, which align with the aforementioned 

research questions and objectives. 
RH 1: Since the commercially successful 3D movie Avatar (2009) (Cameron et al., 2009) 

had triggered the unsuccessful 3DTV market introduction of 2010, another work in the 3D 
franchise, specifically Avatar 5 (2031), is expected to trigger a successful future 3DTV mass 
adoption in the US. As Avatar 5, the last anticipated work of the franchise, was scheduled for 
release in December 2031, the mass adoption to reach a majority of American households 
could not take place earlier than in the 2040s. This hypothesis anticipates an adoption 
following the roll-out of earlier TV models in the US. 

RH 2: Previously successful mass adoptions of dominant TV models in the US, from 1947 
until 2008, occurred under economically more stable conditions than during the period from 
2020 to 2025. As of 2025, macroeconomic conditions in the US do not facilitate 3DTV mass 
adoption. However, if these conditions were to become more stable, they will likely support 
such an adoption process within the specified timeframes.   

The two research hypotheses require an examination of the timeframes and macroeconomic 
conditions in the context of 3DTV mass adoption in the US to answer the research questions. 
 
2. Literature Review 

2.1 Related Theoretical Concepts 
The theoretical concepts applicable to the study context were Everett Rogers’ diffusion 

of innovation model and Frank Bass’ forecast model of new product adoption—which are 
referenced in Table 1 at the end of section 2.  

Rogers (2003) model was useful to determine when mass adoption had successfully 
occurred. Within the five groups of adopters—innovators, early adopters, early majority, late 
majority, and laggards—the transition from early to late majority was significant. It marked the 
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point when 50% of a society had adopted a new product, turning the process into a majority’s 
mass adoption (Rogers, 2003). Clegg (2022) confirmed that this model’s characteristic S-curve 
pattern of adoption could explain how product demand suddenly increased. Specifically, Kim & 
Jung (2023) used the model to examine the use of communication channels that informed on 
the decision-making for plant-based meat substitutes. Ehret (2020) asserted that Rogers’ model 
would describe a potential 3DTV mass adoption in the US from 2022 onward, triggered by the 
movie Avatar: The Way of Water (2022)—given that technological product sophistication, 
consumer health effects, 3DTV content variety, suitable marketing strategy, and acceptable 
product price would support this process. However, as of 2025, this predicted 3DTV mass adoption 
has not begun yet. Since the combined groups of innovators, early adopters, and early majority—
which are necessary to reach the critical 50% benchmark—are primarily driven by economic 
concerns, this research gap requires the examination of Rogers' model within the study context 
through an integrated macroeconomic perspective. Sharpening the use of this model by relating 
it to a macroeconomic angle could confirm its aforementioned broad applicability. 

Bass (2004) model was perceived as the most sophisticated forecast model, due to 
accounting for both internal and external factors affecting a prospect’s buying behavior. Kim 
& Jung (2023) cited mass media channels as an example of the Bass model’s external 
influence, motivating consumers to mass adopt plant-based meat alternatives. Parvin & 
Beruvides (2021) established that this model could be used in studies using smaller or larger 
sample sizes of consumers, whose adoption behavior would describe an S-curve. Rogers (2003) 
confirmed that the Bass model was useful to determine the period needed for the roll-out of 
a product. Ehret (2020) applied Bass’ model by comparing the time for Americans mass adopt 
black and white TV, color TV, and HDTV to a hypothetical 3DTV mass adoption in the US, 
wrongly concluding that if it began in 2022, it would reach half of American households already 
by 2032. This assumption was too optimistic, as no 3DTV mass adoption was kicked off 
following the release of Avatar: The Way of Water (2022). Consequently, as Kim & Lee (2023) 
had asserted, 3DTV roll-out in the United States could still occur starting from a later date. 
Identifying this future year of the initial mass adoption was necessary to address the research 
gap. Due to its sophistication, versatility, and usefulness in understanding temporal diffusion 
patterns, Bass’ model, combined with Rogers’ model, remains applicable in the study context. 

2.2 Related Research 
Reviewing literature on related research focused on works considering technological 

aspects of 3DTV, pessimistic forecasts on 3DTV mass adoption, optimistic predictions in the 
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same context—for the periods until and after 2022. Significant literature is listed in Table 1 
at the end of section 2. The review revealed a scarcity of literature referring to the Avatar 
franchise concerning 3DTV. 

There was literature examining technical traits of 3DTV, including those that could either 
inhibit or support adoption. Alvi et al. (2021) explained that the basic stereoscopic depth effect of 
3DTV was created by projecting the same scene simultaneously from two slightly divergent 
camera angles. Raza (2023) identified this stereoscopic effect as an important factor in making 
sports content more attractive to watch on a 3DTV set. However, Yu et al. (2021) criticized that 
3DTV could more easily cause visual fatigue than 2DTV, due to overstimulating the brain. Lin et 
al. (2023) added that technically unappealing 3D visuals could disappoint prospective buyers, but 
that this effect could be mitigated by placing the TV set 210 cm away from the viewer. Carvalho 
et al. (2024) found that the use of Point Clouds (PCs), a collection of data points in a three-
dimensional space, could enhance the color and visual quality of the 3D experience. Matloob et 
al. (2021) believed that de-noising 2D images to suppress the occlusion effect could support the 
creation of more viewer-acceptable 3D images. To support 3DTV mass adoption in the US, it was 
decisive to solve all the above inhibiting technical issues preventing it from happening. 

Considering 3DTV mass adoption, a minority of the literature was pessimistic. Noam (2021) 
reported on the 2017 market withdrawal of LG and Sony, the last two significant producers of 
3DTV sets. Blake (2023) was even more critical, asserting that the 3DTV failure in the 2010s was 
foreseeable as early as 2012, making his research relevant to the study context. His position 
implicitly confirms the assumption that it is already possible by 2025 to comprehend Ehret 
(2020) forecast error of an American 3DTV mass adoption by 2032. Ezratty (2022) confirmed that 
as of 2022, the 3DTV market had almost died—due to overestimating its market potential, 
exposing viewers to physical stress, high costs for content production and 3DTV sets. Worse, 
Feurer et al. (2023) concluded that this product had failed, and Schell (2025) added that this 
outcome was due to the low popularity of 3D images. Schell’s statement is not accurate, as will 
be explained. However, it correctly confirms that no 3DTV mass adoption seems to have begun 
as of 2025. While the above literature confirmed or explained a continued failure of 3DTV rollout 
in the 2010s and the 2020s, it was juxtaposed with a majority of literature, which emphasized 
the potential of this innovative product to eventually find a mass audience. 

A significant amount of literature expressed belief in the 3DTV market potential already in 
the unsuccessful period from the 2010s until 2022. Gunaratna (2021) attributed the start of the 
later failing 3DTV roll-out in the 2010s to Cameron’s successful Avatar (2009), and its first-time 
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use of digital stereoscopic 3D cinema effects. The Korean chaebol Samsung believed wrongly 
in 3DTV mass adoption in the US of the 2010s to such an extent that they used “3D TV” as a 
label between 2011 and 2015 (Imai, 2021). Zhang et al. (2022) made Samsung’s fixation on this 
product better understood by citing DisplaySearch’s unrealistic conviction that by 2018, 196 
million 3DTV sets would be shipped from China. This number would have represented the 
majority of all TV sets delivered from China at that time. Since the U.S. was China’s most 
important export market back then, it is safe to assume that DisplaySearch’s false forecast 
implied an adoption of 3DTV sets by most American households already by 2018. In a similar 
vein, Pan et al. (2021) believed, still in the early 2020s, wrongly like Ehret (2020), that 3DTV was 
transforming into one of the market’s major TV consumer products. Their projection was 
supported by the prospect of using RGB-D images to achieve an automatic 2D to 3D image 
conversion (Pan et al., 2021). This way, more 3DTV content could theoretically be created. 
Similarly, Chang et al. (2021) perceived sports content as a potential facilitator of 3DTV success. 
Although most of these predictions on the early success of 3DTV were evidently wrong, they 
proved that media experts realized the sales potential of this media product at an early time. 

The trend of an optimistic academic perception of 3DTV mass adoption continued after 
the cinema release of Avatar: The Way of Water (Cameron et al., 2022). Yozgat et al. (2024) 
emphasized that 3D technology adoption was a continuing trend that had already lasted ten 
years. While this trend did not represent 3DTV development, it could function in a supportive 
manner in the future. Kim & Lee (2023) backed up the central study argument by stressing that 
3DTV mass adoption could still occur, although later than initially forecasted. Simonetti et al. 
(2024) provided support for this perception by assessing that 62% of TV viewers expressed a 
clear preference for wanting to watch all or most of their TV content in 3D instead of 2D. This 
data justifiably refuted Schell’s (2025) perception of consumer disinterest in 3D content. An 
essential factor that could facilitate 3DTV adoption would be Internet at the speed level of 4G 
or faster (Mahajan et al., 2023; Prathigadapa et al., 2024). Tadinada et al. (2022) specified that 
the roll-out of Virtual Reality (VR) applications could be enabled by using 3DTV as a carrier 
device. Moreover, Rao et al. (2024) added that next to VR technology, Augmented Reality (AR) 
systems could also help 3DTV to be adopted on a broader scale. The significance of AR and VR 
applications for 3DTV mass adoption can hardly be underestimated. Unlike SDTV, 3DTV could, 
due to its unique spatial depth presentation, function as a facilitator of both systems and their 
experiences. The AR, and the visually more demanding VR, market segments could allow 3DTV 
to cater to its niche. More recent academic perceptions of 3DTV mass adoption disproved not 
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only pessimistic assumptions about the future of 3DTV, but also identified clear solution paths 
allowing 3DTV to achieve long-term popularity with a mass audience.   
 
Table 1:  
Synthesized Overview of Literature on 3DTV Adoption 

Author(s) & Year 
Focus / 
Context 

Key Concepts & 
Variables 

Main Findings 
Relevance to 
Current Study 

Rogers (2003) Diffusion of 
innovations 

Adopter 
categories; S-curve; 
critical mass (50%) 

Mass adoption occurs 
at transition from 
early to late majority 

Used to define 
when 3DTV reaches 
mass adoption 

Bass (2004) New product 
adoption 
forecasting 

Internal/external 
influences; 
temporal diffusion 

Adoption follows 
predictable 
diffusion patterns 

Applied to forecast 
timing of 3DTV 
adoption 

Ehret (2020) 3DTV adoption 
forecast (US) 

Rogers–Bass 
models; Avatar 
(2009, 2022) 

Predicted 3DTV 
mass adoption by 
2032 

Serves as a failed 
forecast to be 
reassessed 

Pan et al. (2021) Technological 
optimism 

2D–3D conversion; 
content availability 

Expected 3DTV to 
become a major 
TV format 

Illustrates overly 
optimistic 
projections 

Kim & Lee (2023) Delayed 
adoption 
perspective 

Timing misalignment; 
innovation 
persistence 

3DTV adoption 
may still occur 
later 

Supports core 
premise of delayed 
adoption 

Feurer et al. 
(2023) 

Market 
assessment 

Adoption rate; 
market failure 

Declared 3DTV a 
failed product 

Represents 
pessimistic 
literature strand 

Park et al. (2025) Consumer 
adoption trends 

Slow diffusion; 
product 
disappearance 

Confirms lack of 
mass adoption 

Validates research 
gap 

Alvi et al. (2021) Technical 
foundations 

Stereoscopic 
depth 

Explains core 3DTV 
visual mechanism 

Provides technical 
context 

Yu et al. (2021) User experience Visual fatigue; 
cognitive load 

3DTV can cause 
viewer discomfort 

Explains adoption 
barriers 

Lin et al. (2023) Viewing 
conditions 

Distance 
optimization 

Proper setup 
mitigates discomfort 

Indicates solvable 
technical barriers 

Carvalho et al. 
(2024) 

Image quality Point Clouds; visual 
enhancement 

PCs improve 3D 
visual quality 

Shows technological 
improvement potential 
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Author(s) & Year 
Focus / 
Context 

Key Concepts & 
Variables 

Main Findings 
Relevance to 
Current Study 

Noam (2021) Industry 
behavior 

Market withdrawal LG and Sony exited 
3DTV market 

Evidence of 
commercial failure 

Blake (2023) Retrospective 
critique 

Forecast error 3DTV failure 
foreseeable early 

Supports 
reassessment of 
forecasts 

Simonetti et al. 
(2024) 

Consumer 
preference 

3D content 
demand 

62% prefer 3D 
over 2D 

Counters claims of 
user disinterest 

Mahajan et al. (2023); 
Prathigadapa et al. 
(2024) 

Infrastructure Internet speed 
(≥4G) 

High-speed 
internet supports 
adoption 

Links infrastructure 
to adoption 
feasibility 

Tadinada et al. 
(2022); Rao et al. 
(2024) 

Emerging 
applications 

VR; AR 3DTV can enable 
immersive 
technologies 

Positions 3DTV as 
hybrid device 

Carey & Elton 
(2010) 

TV history Replacement 
cycles 

TV formats replace 
predecessors in 8–
36 years 

Benchmark for 
forecasting 3DTV 
timeline 

Note. The studies are organized thematically to reflect their conceptual relevance to the research 
framework rather than alphabetically or chronologically. The synthesis integrates diffusion theory, 
forecasting models, technological constraints, consumer behavior, and historical benchmarks to 
contextualize the delayed mass adoption of 3DTV in the United States. 

 
3. Research Methodology 

3.1 Data sources used in the study 
The study utilized existing literature and information resulting from an interview situation 

as data sources. First, the literature used comprised academic books, journal articles, news 
documents from reputable sources, and statistical datasets of potential relevance to the mass 
adoption of 3DTV or related media formats. Second, the adequacy of both methodology and 
findings had been discussed with an expert on marketing and consumer behavior to achieve 
a higher degree of validation. Therefore, a structured interview was conducted on November 
4, 2021, with this expert, living in Chonburi province, Thailand. The interviewee was selected 
through purposive sampling, as his professional background in marketing and consumer 
behavior was directly relevant to the study’s focus on technology adoption and consumer 
decision-making. At the time of the interview, the interviewee was 31 years of age, holding a 
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leading position in a Thai marketing company. Furthermore, the subject was male and held 
an MBA degree in Business Management.  

An interview introduction provided by the researcher was necessary, as the topic was 
very specific. This introduction was used to give the subject essential information on the 
technical and non-technical background of 3DTV development trends, the marketing models 
used, and the applied consumer behavioral patterns. Within the main part of the interview, 
the expert discussed interview questions in three overall sections about his personal 
knowledge of 3DTV, the applied research methodology within the study, and the research 
results. His responses generated primary data, complementing the secondary data, which was 
obtained from existing literature. The use of both primary and secondary data sources enabled 
data triangulation, supporting the credibility of the findings. 

3.2 Research tools used 
The following research tools were used in the process of both secondary and primary 

data collection. Within the process of secondary data collection, Google Scholar served as a 
tool to identify literature of significance in the study context. Mendeley was used to organize 
academic books, journal articles, and news sources of relevance. Microsoft OneNote was an 
additional tool used by the researcher to take notes, aiding in identifying themes and patterns 
in the retrieved data. During primary data collection, a handwritten journal was used to take 
notes based on observation and interview responses. The interview questions aligned with the 
research questions and the theoretical framework of the study, ensuring content validity by 
matching the instrument with the study objectives and key theoretical concepts. The 
handwritten notes were subsequently analyzed to identify overarching themes and patterns, 
which informed the overall narrative. The structured format of the interview supported 
reliability by ensuring consistency in questioning across the interview process. 

3.3 Data analysis employed 
Data analysis comprised secondary and primary data analysis. Secondary data analysis 

was conducted in the form of a desk review. This framework combined Everett Rogers’ 
diffusion of innovation model and Frank Bass’ forecast model with a macroeconomic lens to 
determine the relationship between successful standard TV model adoption and economic 
stability in the United States. The results were, in a comparativist approach, used to 
understand why no 3DTV mass adoption had been triggered since 2022 by Avatar: The Way 
of Water (2022). This approach enabled the next step of the analysis—identifying the Avatar 
movie in the pentalogy-centered franchise, which would likely be able to kickstart the future 
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3DTV mass roll-out in the US. The data retrieved from the expert interview was, in the form 
of data triangulation, used to validate the study findings and the usefulness of the 
methodologically applied research models. This triangulation process strengthened credibility 
by comparing model-based results with practitioner insights. Considering the failed 3DTV 
adoption forecast of Ehret (2020), this combined use of secondary and primary data analysis 
aimed at achieving a higher degree of verisimilitude. 

3.4 Other relevant aspects 
Other relevant study aspects included the date of the primary data collection and ethical 

considerations. First, the primary data, collected in November 2021, remains highly relevant as the 
core marketing models discussed have been utilized in the current study context and the data 
has not been previously published. Second, the study participant was not subject to any situations 
raising ethical concerns. He was fully aware of his role in the study. Educational background, 
gender, and age were all factors that benefited an understanding of the research topic. Moreover, 
the interviewee specialized in digital marketing and possessed an affinity towards technology. The 
expert demonstrated a fast and sufficient understanding of both the topic and the interview 
questions. Additionally, no sensitive questions or topics were asked or discussed. Hence, neither 
the time of data collection nor ethical aspects concerning the interaction with human study 
participants were an issue in the research context. 
 
4. Research Results 

The application of an integrated theoretical lens, composed of Rogers’ and Bass’ 
models, generated two kinds of findings. Macroeconomic data on the U.S. economy helped 
to explain the successful mass adoption of older standard TV formats from 1946 until 2008, 
while it also aided in understanding why no 3DTV mass adoption was triggered in 2022. These 
key findings are included in Table 2 at the end of section 4. This above approach and the first 
set of findings allowed for the comprehension of which movie in the Avatar franchise is likely 
to initiate the temporal diffusion pattern of a future, large-scale 3DTV roll-out in the US.   

4.1 Macroeconomic Validation: 20th Century TV Adoption 
Data on the development of the American economy aligned with the 20th-century mass 

adoption patterns of the first two standard TV formats, black and white TV and color TV, in the 
United States. The beginning of black and white TV roll-out in 1946 (Carey & Elton, 2010) 
happened in a time of strong consumer demand, which was supported by US government 
policies (Kołodko, 2021). The start of the boom years during the Korean War from 1950 to 1953 
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(Gagnon & Rose, 2025) aligned with Rogers (2003) increased adoption rate, following Bass (2004) 
characteristic S-curve pattern. By 1954, a market saturation of 50% had been reached (Carey & 
Elton, 2010), completing mass adoption in Bass’ sense (as depicted in Figure 1). The start of 
color TV mass adoption in 1954 (Ehret, 2020) aligned with US economic expansion and industrial 
growth after the Korean War (Gagnon & Rose, 2025). Rogers’ (2003) sharp increase in adoption 
occurred since 1965 (Carey & Elton, 2010) during the “golden” economic boom years of the 
1960s—a period marked by high growth of the gross domestic product (GDP) and rising wages 
(Blinder, 2022). According to Bass (2004), the strong surge in sold color TV sets reached its peak 
by 1968 (Ehret, 2020), which coincided with the end of the boom period by the late 1960s 
(Blinder, 2022). Rogers’ transition from early to late majority, indicating successful mass adoption, 
was reached by 1972 (Carey & Elton, 2010), shortly before the oil crisis of 1973 hit hard (Blinder, 
2022). The mass adoption analysis of black and white TV and color TV through a Rogerian-
Bassian lens was consistently strengthened by integrating macroeconomic data from the US. 
 

Figure 1:  
Bass Diffusion Model of New Product Adoption  
Cumulative adoption (% of population) 

100|                               ● 

 90|                            ● 

 80|                         ● 

 70|                      ● 

 60|                   ● 

 50|-----------------●--------------------- 50% mass adoption 

 40|              ● 

 30|           ● 

 20|        ● 

 10|     ● 
   |_______________________________________________> Time 

      Innovators → Early adopters → Early majority → Late majority → Laggards 
 

Note. This figure illustrates the Bass diffusion model, depicting the characteristic S-shaped (S-curve) 
cumulative adoption pattern of a new product over time. Early adoption is driven primarily by innovation 
effects, while later acceleration reflects imitation effects. The horizontal reference line marks the 50% 
adoption threshold, commonly used to indicate the transition from early adopters to late majority and 
the onset of mass adoption. The figure is an original conceptual redraw created for explanatory purposes 
and is based on the theoretical principles of the Bass model as discussed in Bass (2004). 
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Macro data from the American economy also aided in better understanding why, 
according to Bass (2004) model, the mass adoption of black and white TV lasted only eight 
years, while the roll-out of color TV took 18 years, more than twice as long. Black and white 
TV’s conquest of American households occurred in a time of fewer inhibiting economic events 
—which were mainly concentrated in the 1940s, before the significant sales increase in Rogers 
(2003) sense—lasting overall only a few years (Carey & Elton, 2010; Gagnon & Rose, 2025; 
Kołodko, 2021). Comparatively, color TV’s entrance into US homes happened in a period of 
more hindering economic events—especially in the 1950s, before Rogers’ strong sales surge, 
and in the 1970s, after its end—lasting overall more years (Blinder, 2022; Ehret, 2020; Gagnon 
& Rose, 2025). Macroeconomic data was successfully used not only to explain similarities 
between TV mass adoption processes, but also their differences—precipitating the data’s 
usefulness in examining why no American 3DTV roll-out in the early 2020s succeeded. 

4.2 Economic Constraints and the Failed 3DTV Rollouts (2010–2025) 
Additionally, US economic data proved applicable to examine 21st-century phenomena, 

such as the successful mass adoption of HDTV from 1998 to 2008, and the failed roll-out of 
3DTV from 2010 onwards (Ehret, 2020). The beginning of HDTV adoption was marked by the 
strong economic growth of the dot-com boom years from 1998 until 2000 (Delossantos, 2023). 
The sharp increase in purchases (Carey & Elton, 2010), as explained by Rogers’ (2003) 
description of an S-curve pattern, aligned with economic growth and a booming housing 
market from 2004 until early 2007 (Bivens, 2008). The completion of Bass’ (2004) temporal 
diffusion pattern, by reaching a US market majority in early 2008 (Ehret, 2020), was achieved 
just before the economic crash of late 2008 hit America (Blinder, 2022). The decade-long roll-
out of HDTV was reminiscent of the 8 years it took black and white TV to conquer American 
homes (Carey & Elton, 2010). Similarly, both adoption periods witnessed only a few 
economically hindering events—which occurred for HDTV in the 2000s. However, due to the 
increased financial complexities of the American 21st-century economy, a lot of structural 
problems already existed below the surface during the growth years of the mid-2000s (Bivens, 
2008). To finally overcome the heavy impact of the 2008 stock market crash, the US economy 
required five to eight years (Blinder, 2022). Hence, it came as no surprise that the 3DTV market 
introduction from 2010 to 2013, following the cinema release of Avatar (2009), had to fail in 
this economically critical period (Blake, 2023). Macroeconomic data from the American market 
also proved useful in the context of successful HDTV, and failed early 3DTV, mass introduction 
to examine similarities and differences in TV adoption processes. 
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In a similar vein, macroeconomic data continued to aid in explaining the failure of Avatar: 
The Way of Water (2022) in triggering successful 3DTV mass adoption in the US during the 2020s. 
The time from 2022 to 2025 was marked by significant economic challenges. Two major factors 
were the aftermath of the Covid crisis of 2020, and the impact of the Ukraine War (since 2022), 
which led to high inflation, supply chain disruptions, and higher energy prices in the US (Austin, 
2021; Wagner, 2024). The Iran-Israel War of 2025 only prolonged and worsened these economic 
strains on the American economy (Randewich, 2025). While the ultimately futile impact of Avatar 
(2009) on 3DTV popularity was at least to some extent measurable in the three following years 
from 2010 to 2013 (Blake, 2023)—even perceived as peak years of 3DTV—no such impact was 
noticeable in the years from 2023 to 2025 (Park et al., 2025; Schell, 2025), succeeding the cinema 
release of Avatar: The Way of Water (2022). Only up to 5% of all US households owned a 3DTV 
set by 2022 (Elagina, 2025). And while market researchers expected a growth of the 3DTV market 
of 5.28% annually from 2025 until 2034 (Dhapte, 2025), a growth at this speed would mark the 
2060s as the decade when Bass (2004) temporal diffusion pattern would reach the critical 
benchmark of 50%. A hypothetical adoption requiring more than four decades was 
unprecedented and therefore made no sense, as the longest recorded roll-out of a new 
standard TV model took only 18 years in the case of color TV (Carey & Elton, 2010). Hence, 
macroeconomic and statistical data from the American market proved that Avatar: The Way of 
Water (2022) cannot have triggered a successful 3DTV mass adoption. 

4.3 Temporal Forecast and the Avatar Franchise Trigger (2029–2042) 
Despite the failure of Avatar: The Way of Water (2022) in bringing 3DTV sets on a massive 

scale to American homes, James Cameron’s Avatar franchise remained, due to its original impact 
on enabling 3DTV, the biggest potential trigger for initiating such a future adoption (Ehret, 2020). 
The first three movies of the franchise were known for bringing technically revolutionary 3D 
images and effects to the cinema viewer (Lapreziosa, 2022; Nayman, 2022). Beyond that, both 
Avatar (2009) and Avatar: The Way of Water (2022) proved to possess tremendous mass impact 
for being the highest and third-highest grossing movies of all time, respectively (Box Office Mojo, 
2025). However, the third installment of the series, Avatar: Fire and Ash (2025) (Cameron et al., 
2025), will very likely also not trigger a 3DTV mass adoption. First, macroeconomic data does 
not necessarily predict an adoption-supportive economic improvement as of 2025, or for the 
remaining years of the second Trump administration (2025-2029)—citing uncertainty, 
unsustainable fiscal trajectories, and rising levels of budget deficit and national debt (Tran, 2025). 
Second, the technical 3D effects impact level of Avatar: Fire & Ash (2025) was expected to be 
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below that of its predecessor (Lapreziosa, 2022). Therefore, if the second part of the franchise 
could not kick off the expected roll-out, the third installment would be even less likely to 
achieve that. Conclusively, the study determines that the biggest potential for achieving 3DTV 
mass adoption in the US rests with the remaining movies, Avatar 4 or Avatar 5. 

To forecast whether Avatar 4 (2029) or Avatar 5 (2031) will trigger 3DTV mass adoption 
in the United States, two criteria—in addition to the uncertain macroeconomic outlook—were 
analyzed. Avatar 5 (2031) would be the ultimate send-off of a 3D franchise that would by then 
have lasted for at least 22 years. It could reasonably be expected that the 3D technical and 
commercial impact of the last Avatar movie would exceed that of its predecessor. The time 
gap between the release dates of the penultimate and the final works of the franchise was 
only two years, expected to be the briefest of all gaps between films of this 3D series (Goslin, 
2023). Therefore, Avatar 5 (2031) could benefit from the cumulative effect of both movies 
being scheduled that close after each other. In essence, Avatar 5 (2031) appeared to be more 
likely to spark a substantial 3DTV roll-out in the US. 

Would the temporal diffusion pattern of Avatar 5 (2031) follow the trajectory of black and 
white TV, color TV, or HDTV? The previous standard TV formats needed respectively eight, 18, 
and ten years to be mass adopted by Americans (Ehret, 2020). As 3DTV shared, in technical 
terms, most similarities with HDTV, it could likewise be rolled out in a decade before achieving 
the critical transition from Rogers’ (2003) early to late majority. This process would probably 
begin in 2032, after the movie's release in December 2031, and complete Bass’ diffusion process 
by 2042. The S-curve peak of Bass’ (2004) model could be reached around 2039—marking 
three-quarters of the time from 3DTV’s market return until an adoption rate of 50%. After 2039, 
the adoption rate would still increase, although at a slower rate (Carey & Elton, 2010). A notable 
contingency is that release dates of Avatar movies have been repeatedly postponed (Goslin, 
2023); should this occur again, the re-introduction of 3DTV would be delayed. In the less likely, 
but still possible, event that Avatar 4 (2029) could initiate the 3DTV mass roll-out, the kick-off 
date could also be brought forward by two years. In either case, it would be very unlikely that 
3DTV would not substantially enter American homes. Historical records prove that an older 
standard TV format was replaced by its successor not earlier than 18 years—when color TV 
replaced black and white TV—and not later than 36 years—when HDTV substituted color TV 
(Ehret, 2020). Since HDTV has been the standard model in the US since 2008, the next 
replacement cycle should be completed by 2044 at the latest. The above forecast of having 
Avatar 5 (2031) turning 3DTV into the dominant US TV format by 2042 aligns with this assessment. 
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A remaining question was: How will 3DTV be adopted? Carey and Elton (2010) believed 
that 3D effects on TV were, for most scenes, not really necessary unless objects were close to 
the viewer. Admittedly, not all content would necessarily be very appealing with added depth 
sensation. However, statistical data proved that the majority of TV viewers were very interested 
in 3DTV (Simonetti et al., 2024). While 3DTV sets would likely be mass adopted as the new TV 
standard format, they could function as hybrid devices. While they could still be used to watch 
2D content, specific content—namely AR and VR applications—would mark the niche that 
would make an experience in 3D appealing (Rao et al., 2024; Tadinada et al., 2022). The case of 
the videophone highlighted a similar adoption path for a technical device whose visual 
sensations were not always attractive. While videophones existed in the US since the 1960s 
(Carey & Elton, 2010), they were only successfully mass adopted in the form of smartphones in 
the 2010s (Oberlo, n.d.). Each smartphone was a videophone—due to allowing audiovisual 
phone calls on applications such as WhatsApp—but for most of the usage time, the phone 
users were more interested in other applications on their device. 3DTV would very likely become 
a standard TV model, popularized by VR applications, while still offering non-3D options in 2D.  
 
Table 2:  
Summary of Key Research Findings on 3DTV Mass Adoption in the United States 

Finding category Key finding 
Empirical and 

theoretical basis 
Interpretation and 

implications 
Historical TV adoption 
patterns 

Successful mass 
adoption of previous 
TV formats occurred 
during periods of 
economic stability and 
growth 

Alignment of Rogers’ 
diffusion model and 
Bass’ forecast model 
with macroeconomic 
data for black-and-
white TV, color TV, and 
HDTV (1946–2008) 

Macroeconomic 
conditions are a 
necessary prerequisite 
for large-scale TV 
format adoption 

Early 3DTV rollout 
failure (2010s) 

3DTV introduction 
following Avatar (2009) 
did not result in mass 
adoption 

Post-2008 financial 
crisis and prolonged 
economic recovery 
inhibited consumer 
purchasing behavior 

Strong media stimuli 
alone cannot overcome 
adverse economic 
environments 

Impact of Avatar: The 
Way of Water (2022) 

No measurable 3DTV 
mass adoption 

High inflation, 
geopolitical conflicts, 
and post-Covid 

Confirms the overriding 
influence of 
macroeconomic 
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Finding category Key finding 
Empirical and 

theoretical basis 
Interpretation and 

implications 
occurred after the 
film’s release 

economic disruptions 
between 2022 and 2025 

constraints on adoption 
processes 

3DTV market 
penetration 

3DTV ownership 
remained below 5% of 
U.S. households by 
2022 

Market penetration 
data compared with 
Rogers’ 50% mass 
adoption benchmark 

Indicates failure to 
transition from early 
adopters to late 
majority 

Role of the Avatar 
franchise 

The Avatar franchise 
remains the most 
plausible catalyst for 
future adoption 

Historical association with 
technological innovation 
and exceptional box-
office performance 

Media franchises can 
function as adoption 
triggers under 
supportive conditions 

Most likely adoption 
trigger 

Avatar 5 (2031) 
identified as the 
strongest potential 
trigger 

Expected cumulative 
franchise impact and 
short release interval 
following Avatar 4 

Final installment likely 
maximizes cultural, 
technical, and 
commercial influence 

Forecasted adoption 
timeframe 

3DTV mass adoption 
projected between 
2032 and 2042 

Comparison with 
HDTV’s decade-long 
diffusion pattern using 
Bass’ temporal model 

Positions 3DTV within 
established TV format 
replacement cycles 

Note. All findings are derived from the results presented in Section 4 and are interpreted through the 
integrated application of Rogers’ diffusion of innovation model and Bass’ new product adoption forecast 
model, in conjunction with U.S. macroeconomic data. 

 
5. Conclusion and Discussion 

5.1 Summary of results 
The study successfully determined the temporal and economic conditions for 3DTV mass 

adoption by applying an integrated framework based on Rogers’ and Bass’ diffusion models with 
a macroeconomic perspective. 3DTV will likely be mass adopted by American households in 
the period between 2032 and 2042. A temporal diffusion pattern lasting for a decade would 
align with the mass adoption of HDTV, the standard TV format sharing the most similarities with 
3DTV. This 3DTV product roll-out will likely be triggered by the last work in James Cameron’s 
3D saga, Avatar 5 (2031). Being the concluding work of the franchise, Avatar 5 is likely to have a 
stronger commercial impact on 3DTV adoption than its predecessor. VR and AR applications 
could transform into a popular niche to motivate the use of 3DTV sets as hybrid devices with 
both 2D and 3D functions. Macroeconomic conditions would need to support this adoption 
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process in the US, as they did when black and white TV, color TV, and HDTV were successfully 
emerging as standard TV formats from the 1940s to the 1970s, and from the 1990s to the 2000s. 
While the macroeconomic conditions continue to hinder 3DTV mass adoption after the cinema 
releases of the first three Avatar movies in 2009, 2022, and 2025, they could support such an 
adoption either after the release of Avatar 4 (2029) or especially Avatar 5 (2031). The 3DTV mass 
adoption process would need to reach the majority of American households before 2044, as 
exceeding this timeframe would conflict with established theoretical frameworks and historical 
records of standard TV format replacement cycles. 

5.2 Discussion of results 
The discussion of results with the marketing expert led mostly to support of the study’s 

findings. The study participant validated the theoretical framework, consisting of Rogers’ and 
Bass’ models, confirming its suitability for deriving the study results and thereby establishing 
a high degree of internal validity. Referring to Bass’ temporal diffusion patterns, he assessed 
that the roll-out of 3DTV would very likely possess more similarity with that of the technically 
more similar HDTV than with the more distinct color TV—confirming the researcher’s 
assumption. The expert supported the study premise that the Avatar franchise could trigger a 
3DTV mass adoption in the US. According to him, this process could reach 50% of American 
households by around 2040. This evaluation from 2021 was remarkable for being made before 
the impact of Avatar: The Way of Water (2022) on consumer behavior was known. Furthermore, 
the expert's evaluation was only two years divergent from the researcher's forecast. Crucially, 
this timeframe remained within the critical period of 2044, by which the next standard TV 
format replacement cycle must be completed. The expert expressed his belief that adoption-
hindering factors—such as the limited amount of 3D content, detrimental effects on consumer 
health, poor marketing strategies, and high product prices—could all be overcome to facilitate 
mass adoption. He also believed that technical hurdles could remain the strongest obstacle 
for the roll-out of 3DTV technology. However, considering the time factor of around one and 
a half decades until process completion, it was reasonable to expect that this limitation could 
eventually be solved. After all, even 3D effects pioneer James Cameron believed that 3DTV 
ownership could become a reality for the masses (Jimenez, 2022). The expert discussion 
confirmed, in almost all essential criteria, the methodology and results of the study. 

5.3 Recommendations 
Future research on 3DTV should address the limitations of this study. For logistical reasons, 

the study conducted expert discussions with only one specialist from a marketing background. 



วารสารเทคโนโลยสีื่อสารมวลชน มทร.พระนคร ปีที่ 11 ฉบับท่ี 1 (มกราคม - มิถุนายน 2569) 
 

171 

While the discussion results are, due to their alignment with the researcher’s findings, still 
meaningful and useful in the study context, aiding in establishing validity, future studies could 
expand the discussions. Future discussions could quantitatively include a larger number of study 
participants than just one. On a qualitative level, the discussants should possess more diverse 
backgrounds, such as an academic degree in media studies—to complement knowledge from 
a marketing and consumer behavioral perspective. Additionally, the most important limitation 
of the study to be addressed was the study design. As the observation point was limited to the 
period until the mid-2020s, future studies should use a longitudinal study design. Ideally, the 
3DTV mass adoption process should be analyzed until after reaching the majority of American 
households—probably within the 2040s. Given the emerging potential of this technology, future 
longitudinal studies analyzing the adoption process until the 2040s are paramount to fully 
capture the dynamics of this critical TV format replacement cycle. 

Beyond academic implications, the findings offer practical guidance for policymakers and 
industry stakeholders. Media and technology firms should coordinate hardware development 
with immersive content strategies—particularly AR and VR applications—to position 3DTV as 
a hybrid platform rather than a niche display technology. Strategic timing of market re-entry 
should align with periods of macroeconomic stability and major franchise releases to maximize 
adoption momentum. From a policy perspective, investment incentives, innovation grants, or 
infrastructure support for high-speed internet and immersive media ecosystems could 
indirectly facilitate adoption by lowering entry barriers for consumers and producers alike. 
Such coordinated actions may increase the likelihood that future 3DTV roll-outs translate 
technological potential into sustained consumer adoption. 
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