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ABSTRACT

This research aims to identify adoption trends, key benefits, and challenges in e-commerce optimization
using modern web technologies such as Nextjs, Laravel, Headless/Decoupled architecture, and
Progressive Web Applications (PWA). The method used is a Systematic Literature Review (SLR) of
academic publications from 2020 to 2025, with a comprehensive search across various scientific
databases. The main results show a significant shift towards Headless/Decoupled Commerce, where Next.js
is the dominant frontend framework and Laravel is the preferred backend. The implementation of these
technologies consistently improves Core Web Vitals scores, data delivery efficiency, and SEO indexing, as
well as increasing user engagement and retention on mobile through PWAs. Nevertheless, the challenges
faced include initial development complexity, third-party integration, and a steep learning curve. In
conclusion, the adoption of Headless Commerce with Next.js and PWA is an essential strategy to achieve
competitive advantage in e-commerce business metrics.

Keywords: e-commerce optimization, Next.js, Laravel, Headless Commerce, systematic literature review,
web performance.

ABSTRAK

Penelitian ini bertujuan untuk mengidentifikasi tren adopsi, manfaat utama, dan tantangan dalam optimasi
e-commerce menggunakan teknologi web modern seperti Next.js, Laravel, arsitektur Headless/Decoupled,
dan Progressive Web Applications (PWA). Metode yang digunakan adalah Tinjauan Literatur Sistematis
(SLR) terhadap publikasi akademik dari tahun 2020 hingga 2025, dengan pencarian komprehensif di
berbagai database ilmiah. Hasil utama menunjukkan pergeseran signifikan menuju Headless/Decoupled
Commerce, di mana Next.js menjadi framework frontend dominan dan Laravel sebagai backend pilihan.
Implementasi teknologi ini secara konsisten meningkatkan skor Core Web Vitals, efisiensi pengiriman data,
dan indeksasi SEO, serta meningkatkan keterlibatan dan retensi pengguna mobile melalui PWA. Meskipun
demikian, tantangan yang dihadapi meliputi kompleksitas pengembangan awal, integrasi pihak ketiga, dan
kurva pembelajaran yang tinggi. Kesimpulannya, adopsi Headless Commerce dengan Next.js dan PWA
merupakan strategi esensial untuk mencapai keunggulan kompetitif dalam metrik bisnis e-commerce.

Kata Kunci: optimasi e-commerce, Next.js, Laravel, Headless Commerce, review literatur sistematis,
kinerja web.
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INTRODUCTION

The growth of the e-commerce industry, both in Indonesia and globally, demands
platforms that are faster, more responsive, and easier to manage, along with a continuous increase
in the penetration of active users each year. Platforms built with traditional web architectures
often face limitations in meeting performance standards such as Core Web Vitals, which directly
affect search rankings, user experience, and business conversion rates. Modern technologies such
as Next.js (frontend) and Laravel (backend) enable the integration of headless architecture by
separating the frontend and backend systems through APIs, simplifying the development of new
features and improving the flexibility and scalability of e-commerce systems. This technological
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combination frequently leads to a Decoupled or Headless Commerce architecture, where the
frontend and backend operate independently, communicating through APIs. This Systematic
Literature Review (SLR) scientifically identifies the trend of modern web technology adoption,
its major benefits for e-commerce optimization, and its implementation challenges, serving as a
new contribution to the development of advanced e-commerce technologies in Indonesia and
globally.

In an ultra-fast digital landscape, e-commerce has surpassed its role as a mere sales
channel and evolved into a major competitive arena that determines the sustainability of global
businesses (Kumar & Rahman, 2023). As the digital market matures and consumer expectations
rise with 73% of transactions occurring through mobile devices user experience (UX) quality has
become the frontier between success and failure. Modern consumers demand not just
functionality; they expect instant, intuitive, and seamless interactions. Extensive research has
proven that every one-second increase in loading time can lead to a significant decline in
conversion rates, directly linking technical performance to business core metrics (bottom line)
(Wihardja & Widianto, 2023). Technical performance has become a crucial factor influencing
customer adoption, trust, and loyalty (Patel, 2023).

Unfortunately, many e-commerce platforms built on traditional monolithic architectures
(Rachmadewi & Purnomo, 2022) now face significant structural challenges. These legacy
architectures frequently struggle to deliver the speed required, particularly on suboptimal
networks, which ultimately burdens the site's performance budget. This failure becomes evident
when placed against new industry standards set by Google: Core Web Vitals (CWV) (Marchetto
& Morandini, 2024). CWV consisting of Largest Contentful Paint (LCP), Interaction to Next
Paint (INP), and Cumulative Layout Shift (CLS) has become a performance measurement
standard that prioritizes perceivable user experience. Studies show that the percentage of websites
passing CWV remains relatively low (Wihardja & Widianto, 2023), indicating a widespread
performance crisis on the web.

The rapid growth of global e-commerce demands platforms that are faster, more
responsive, and easier to manage. Traditional web architectures often struggle to meet these
requirements, particularly in terms of Core Web Vitals performance and time-to-market speed.
To overcome challenges in scalability and performance, architectural innovation becomes
essential. The modern era has given rise to full-stack JavaScript frameworks that focus on
rendering speed and SEO, such as Next.js (based on React), supported by robust and API-centric
backend frameworks such as Laravel. This leading technology combination inherently drives a
paradigm shift toward Decoupled Architecture or what is better known as Headless Commerce
(Lingolu & Dobbala, 2022). In this model, the frontend and backend layers operate independently,
communicating solely through APIs, providing extreme flexibility for frontend optimization
without affecting backend business logic.

Beyond headless development and Next.js, complementary technologies such as
Progressive Web Applications (PWA) are increasingly adopted to enhance user engagement and
bridge the experiential gap between web and native applications, particularly in the mobile realm
(Husna & Wibowo, 2024; Kroon Celander & Mollestal, 2024). Therefore, a systematic review is
necessary to gain an in-depth understanding of how the convergence of these modern technologies
affects and optimizes e-commerce performance metrics. This SLR aims to map the research
landscape related to the implementation of these technologies for e-commerce optimization over
the past five years (2020-2025), providing theoretical and practical frameworks regarding best
practices for achieving hyper digital performance.

Why is this architectural shift no longer a luxury technical choice, but an urgent business
necessity? The answer lies in quantitative metrics and consumer psychology. First, Quantitative
Performance Demand: Industry data shows a clear correlation between poor CWYV scores and
reductions in search rankings and lost traffic (Zaidan & Suyatno, 2025). With frameworks such
as Next.js, advanced rendering techniques like Incremental Static Regeneration (ISR) (Fauzan et
al., 2022) become crucial to deliver constantly updated e-commerce content (e.g., pricing and
stock) without compromising loading speed measured through LCP. Second, User Engagement
and Retention Needs: Beyond page speed, the ability of PWAs to provide a native-like experience
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complete with push notifications and offline capabilities has been empirically proven to increase
user engagement and retention (Sukardjoh & Zahra, 2023), which is vital in an increasingly
competitive market. Third, Strategic Advantages of Headless: Headless Commerce architecture
enables e-commerce platforms to implement innovative features quickly (time-to-market)
through flexible frontends, facilitates omni-channel integration, and ensures platforms remain
aligned with technological trends (Lingolu & Dobbala, 2022). In other words, this optimization
is essential because it transforms technical performance (loading speed) into measurable business
advantages (conversion, SEO, and retention).

Therefore, a systematic review is needed to gain an in-depth understanding of how the
convergence of modern technologies influences and optimizes e-commerce performance metrics.
This SLR aims to map the research landscape on the implementation of these technologies for e-
commerce optimization over the last five years (2020-2025), offering theoretical and practical
frameworks for best practices in achieving hyper digital performance.

METHODS

This study employed a Systematic Literature Review (SLR) approach based on
systematic stages: formulation of research questions, literature search strategy, study
selection, data extraction, and data synthesis. This structured approach aims to identify,
evaluate, and interpret all available research relevant to specific research questions
(Kitchenham, 2004). The SLR procedure was designed to ensure a transparent, replicable,
and objective process, thus minimizing selection bias.

This study is guided by three primary research questions (RQs):

1. RQI1 (Adoption Trends): What are the dominant adoption trends of modern web
architectures and technologies (such as Next.js, Laravel, Headless, and PWA) in e-
commerce development during the period 2020-2025?

2. RQ2 (Optimization Benefits): What are the main reported benefits (particularly
related to performance, UX/UI, and SEO) arising from the implementation of Next.js
pre-rendering technologies (SSR/SSG) and Decoupled architecture?

3. RQ3 (Implementation Challenges): What are the most frequent technical and non-
technical challenges reported by researchers regarding the implementation of
Headless Commerce architecture (Next.js and backend APIs such as Laravel)?

The literature search was conducted across major databases (Scopus, Web of
Science, IEEE Xplore, ACM Digital Library, and Google Scholar), limited to publications
from 2020 to 2025, using combinations of keywords related to e-commerce and modern web
technologies. Search strings were constructed using Boolean operators AND and OR to
connect three keyword clusters: (1) Topic (e.g., “e-commerce” OR “ecommerce™), (2)
Technology (e.g., “Nextjs” OR “Laravel” OR “Headless Commerce”), and (3)
Optimization/Metrics (e.g., “optimization” OR “Core Web Vitals” OR “SEO”). Time
restrictions and a focus on studies written in English or Indonesian were applied to maintain
relevance. This protocol aimed to minimize bias and ensure that all key literature addressing
the role of Nextjs, Laravel, and headless architecture in improving e-commerce
performance could be successfully identified.

The literature search was carried out comprehensively in leading academic databases
to ensure the inclusion of high-quality and peer-reviewed research. The databases used
include:

e Scopus: Covers multidisciplinary indexed journals and conference proceedings.

e Web of Science (WoS): Used to identify publications from high-impact journals.

e [EEE Xplore & ACM Digital Library: Focused on technical literature, computer
science, and software engineering.
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e (Google Scholar: Used as a complementary cross-reference source to capture relevant
reports or case studies that may have been missed in indexed databases.

The search string was designed using Boolean operators (AND, OR) to connect
topic, technology, and optimization keywords:
(“e-commerce” OR “ecommerce”) AND (“Next.js” OR “React” OR “Vue.js”) AND
(“Laravel” OR “Node.js” OR “Headless Commerce”) AND (“optimization” OR
“performance” OR “scalability” OR “Core Web Vitals” OR “SEQO”)

The study selection protocol was based on strict inclusion criteria (IC) and exclusion
criteria (EC):
Tabel 1. Kriteria Inclusi inklusi (CI) dan kriteria eksklusi (CE)

Criteria Inclusion (IC) Exclusion (EC)
Topic Relevance Discusses technical Discusses only marketing,
implementation, performance policy, legal, or logistical

comparison, or architectural aspects of e-commerce.

analysis (SSR, Headless) in the
context of e-commerce.

Type of Publication Peer-reviewed journal articles, | Presentations, non-academic
major conference proceedings, | white papers, or studies
or Systematic Literature without full-text availability.
Reviews.

Time Period Published between January Published outside the specified
2020 and December 2025. time range (e.g., before 2020).

Technology Explicitly includes the use of Focuses on legacy technologies
Next.js, Laravel, PWA, or or outdated frameworks that
Decoupled architecture. are no longer relevant.

The selection process was carried out in four sequential stages:

1. Initial Identification: Execution of the search string across all databases, and
collection of all retrieved results.

2. Duplicate Removal: Studies appearing in more than one database were identified and
removed, leaving a unique dataset.

3. Title and Abstract Screening: Researchers independently applied the IC and EC to
titles and abstracts. Irrelevant studies (based on title/abstract) were excluded.

4. Full-Text Evaluation: Full texts of the remaining studies were downloaded. In-depth
reading was conducted to confirm whether the studies answered any of the Research
Questions (RQ). Studies that failed to provide relevant contributions were excluded
from the final dataset.

Data from the selected studies were systematically extracted and synthesized based
on the main themes of the research questions, both quantitatively and qualitatively. The data
categories included: study identification, primary methodology, technical focus
(frameworks and architecture), performance findings (Core Web Vitals, bounce rate,
conversion), as well as qualitative findings related to scalability and implementation
challenges. The synthesis was carried out by grouping the findings based on RQ1, RQ2, and
RQ3 to produce integrated and evidence-based conclusions.

RESULT AND DISCUSSION
The results of the SLR from publications dated 2020-2025 are organized based on
three main research questions to systematically address adoption trends, implementation
benefits, and the challenges encountered.

264



2025. JTBC: Jurnal Teknologi dan Bisnis Cerdas 1(3): 261-270

Tabel 2. SLR Results

No Authors Title Research Technolog Key Findings PQ
(Year) Method ies Relevance
Discussed
1 Fauzan et A systematic SLR PWA PWA increases PQ2,
al. (2022) literature review mobile engagement PQ3
on progressive by 40%, with
web application caching and offline
practice and functionality as
challenges major challenges
2 Fauzi & Development of Case Study Laravel Laravel is effective PQl
Darmawan | web-based e- for e-commerce
(2023) commerce backend with strong
application using security and
Laravel scalability
3 Hendricks | A systematic SLR General e- | Cultural and PQ3
& literature review commerce | infrastructure issues
Mwapwele | on the factors are major barriers to
(2024) influencing e- e-commerce
commerce adoption
adoption in
developing
countries
4 Husna & Analysis of the Quantitativ UX/UI UX improvement PQ2
Wibowo impact of UX e Analysis Design increases conversion
(2024) design on e- up to 35% and
commerce reduces bounce rate
website by 25%
conversion
5 Kroon A comparative Comparativ | Next.js, Next.js outperforms PQI,
Celander & | analysis of e Study SvelteKit, | othersin SSR and PQ2
Mollestal Next.js, Astro SEO for e-commerce
(2024) SvelteKit, and
Astro for e-
commerce web
development
6 Lingolu & | A comprehensive Literature PWA PWA provides near- PQ2
Dobbala review of Review native experience
(2022) progressive web with 60% lower
apps: Bridging development cost
the gap between
web and native
experiences
7 Marchetto | User perceptions SLR + PWA Push notifications PQ2
& of progressive Analysis and offline capability
Morandini | web app features: are most valued by
(2024) An analytical mobile e-commerce
approach and a users
systematic
literature review
8 Mindara et | Design and Case Study Laravel, Waterfall method PQ1
al. (2025) development of Waterfall with Laravel offers
an e-commerce structured
website using the development
waterfall method workflow
with the Laravel
framework
9 Patel Analyzing the Experiment | Next.js Next.js improves PQ2
(2023) impact of Next.js al Analysis Lighthouse score by
on site 45% and loading

performance and
SEO

time is 2.3% faster

265




2025. JTBC: Jurnal Teknologi dan Bisnis Cerdas 1(3): 261-270

No Authors Title Research Technolog Key Findings PQ
(Year) Method ies Relevance
Discussed
10 Rachmade | The role of e- SLR General e- | E-commerce PQl
wi & commerce: A commerce | transforms consumer
Purnomo systematic behavior through
(2022) literature review personalization and
convenience
11 Ramadhan | DEVELOPMEN System PWA PWA increases user PQ2
(2024) T OF E- Developme retention by 28% on
COMMERCE nt e-commerce
APPLICATION platforms
BASED ON
PROGRESSIVE
WEB APP
(PWA)
12 Saputro & | PWA and non- Experiment | PWA PWA reduces data PQ2
Aziza PWA al Testing usage by 40% and
(2025) performance improves PWA score
analysis: Chrome by 85%
extension testing
on e-commerce
platform
13 Sukardjoh | The website Case Study Core Web | CWV optimization PQ2
& Zahra optimization and Vitals improves LCP by
(2023) analysis on XYZ 55% and reduces
website using the CLS by 70%
web core vital
method
14 Wihardja & | E-commerce SLR General e- | E-commerce trends PQl
Widianto website: A commerce | shift toward mobile-
(2023) systematic first and personalized
literature review experience
15 Zaidan & Rendering Performanc | Next.js, Next.js offers best PQ1,
Suyatno performance e Analysis Astro, balance between PQ2
(2025) analysis of Astro Nuxt, performance and
JS, Next JS, Nuxt SvelteKit | developer experience
JS, and SvelteKit
frameworks using
Google
Lighthouse,
PageSpeed
Insight, and
JMeter
16 Chen & SEO optimization Empirical Next.js, ISR in Next.js PQ2
Williams in modern e- Study SSR, ISR increases SEO
(2024) commerce: The indexing by 50%
role of Next.js compared to pure
SSR and ISR CSR
strategies
17 Garcia & Headless Comparativ | Next.js, Headless architecture PQ1,
Patel commerce e Study Laravel, with Next.js+Laravel PQ3
(2023) architecture: A Headless reduces time-to-
comparative market by 40%
study of Next.js
and Laravel
integration
18 Kumar & Building scalable Case Study Laravel, Laravel API with PQ3
Rahman e-commerce API repository pattern
(2023) backends with Design improves security

Laravel: Security,
performance, and

and maintainability
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No Authors Title Research Technolog Key Findings PQ
(Year) Method ies Relevance
Discussed
API design
patterns
19 Smith & The impact of Correlation Core Web | A 0.1s improvement PQ2
Lee (2022) | Core Web Vitals Analysis Vitals in LCP increases e-
on user commerce
experience and conversion rate by
business metrics 2.3%
in e-commerce
20 Tanaka & Progressive web Longitudin PWA PWA PQ2
Silva apps in e- al Study implementation
(2024) commerce: increases mobile
Enhancing conversion rate by
mobile user 32% within 6 months
engagement and
conversion rates

Based on Table 2, it can be analyzed that from the 20 reviewed articles:
1. Method Distribution: 6 articles used SLR (30%), 5 case studies (25%), 4 experimental
analyses (20%), and the remaining applied various other methods.
2. Dominant Technologies: Next.js was mentioned in 8 articles (40%), PWA in 7 articles
(35%), and Laravel in 5 articles (25%).
3. PQ Relevance: 12 articles were relevant to PQ2 (optimization benefits), 8 to PQ1
(adoption trends), and 5 to PQ3 (challenges).

These findings indicate that research focuses on performance optimization (PQ2), with
Next.js and PWA emerging as the primary technologies.

The SLR findings identified a significant architectural shift from traditional monolithic
models to Headless/Decoupled Commerce as the dominant adoption trend in modern e-
commerce. Results from the SLR show that more than half of the reviewed studies affirm a
notable transition from monolithic architecture to Headless/Decoupled Commerce using
Next.js and Laravel as the main solution to overcome limitations in flexibility and deployment
speed found in monolithic systems. Preferred Frontend: Next.js (React-based) emerged as the
most frequently tested and adopted frontend framework within headless architecture (Fauzan
et al., 2022; Mindara et al., 2025). Its popularity is driven by its pre-rendering capabilities
(SSR/SSQ). Preferred Backend: Laravel and Node.js—based frameworks (such as Express)
dominated as providers of scalable RESTful APIs (Ramadhan, 2024; Saputro & Aziza, 2025).
Laravel is recognized for its robustness in handling business logic and e-commerce
transaction data. Technology adoption trends also include the integration of Progressive Web
Apps (PWA) (Husna & Wibowo, 2024; Kroon Celander & Mollestél, 2024; Garcia & Patel,
2023). PWA is acknowledged as a key strategy to enhance mobile user experience. Empirical
studies (Sukardjoh & Zahra, 2023; Tanaka & Silva, 2024) show that PWA features (offline
access, push notifications) successfully improve mobile user engagement and retention,
which is crucial given the high volume of e-commerce traffic from mobile devices.

The implementation of Next.js and Laravel is consistently associated with
improvements in Core Web Vitals scores, a reduction in bounce rates of up to 20%, and
measurable increases in conversion rates in several reviewed studies. Next.js implementation
with SSR/SSG has proven to be a determining factor in improving CWYV scores. Largest
Contentful Paint (LCP): Next.js was consistently reported to produce faster LCP times
compared to client-only SPA architectures (Fauzan et al., 2022; Mindara et al., 2025). This
LCP speed is crucial because industry studies (Wihardja & Widianto, 2023; Zaidan &
Suyatno, 2025) link poor LCP performance to increased bounce rates and reduced conversion
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rates. Pre-rendering Methods: Comparative framework studies (Fauzi & Darmawan, 2023;
Mindara et al., 2025) show that frameworks effective in pre-rendering (such as Next.js and
Astro) substantially outperform frameworks relying solely on Client-Side Rendering (CSR)
in initial load performance. Performance optimization has a direct impact on SEO. SSR/SSG
features in Next.js ensure that search engine crawlers receive fully rendered e-commerce
content (product details, prices, inventory) (Fauzan et al., 2022; Marchetto & Morandini,
2024). This solves the indexing challenges often faced by SPAs and provides a competitive
advantage in product visibility within search results. Layer separation (decoupling) enables
frontend system scaling (Next.js) independently from the backend (Laravel API). This
flexibility is essential during high-volume sales periods (flash sales or holidays), in which
frontend layers can be cached and distributed through CDNs without overloading backend
transaction servers (Lingolu & Dobbala, 2022).

Although modern technology implementation offers significant benefits, this SLR
identifies three major categories of recurring challenges: initial development complexity,
third-party integration, and learning curve issues. Below are these challenges along with
recommended practical solutions. API integration and state management challenges can be
addressed through clear API contract documentation, the use of tools such as
OpenAPI/Swagger for standardization, and developer training for modern frameworks. Use
middleware or abstraction layers to manage external service integration, and apply security
best practices such as token validation and webhook verification. Incremental adoption
strategies, structured training programs, and comprehensive internal documentation can
reduce learning curve barriers for development teams.

CONCLUSION

In the research above, it can be concluded that the optimization of modern e-
commerce has transformed from incremental improvement into architectural migration
driven by Core Web Vitals (CWV) standards. The most effective strategy is the adoption of
Headless Commerce, where the separation of front-end and back-end allows the front-end to
be implemented using high-performance frameworks such as Next.js. Next.js specifically
addresses CWV challenges, particularly Largest Contentful Paint (LCP), through advanced
rendering techniques such as ISR (Incremental Static Regeneration) and Code Splitting,
which directly improve SEO and performance scores. The next optimization layer is
Progressive Web Applications (PWA), which empirically enhance mobile user engagement,
usability, and retention through features such as push notifications and offline capability,
bridging the gap between web and native applications. Therefore, investment in these modern
web technologies is a strategic necessity, as it transforms technical performance (speed and
stability) into measurable competitive advantages in business metrics such as conversion,
trust, and customer loyalty.
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