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Abstract
Cross-platform frameworks such as React Native reduce develop-
ment effort by enabling a single codebase for Android and iOS,
but the runtime costs of this abstraction are rarely quantified in
industrial applications. This paper presents an evidence-based tech-
nologymigration study of a production home healthcare application
originally implemented in React Native and fully reimplemented
natively for Android (Kotlin) and iOS (Swift), while preserving all
original functionality. Because all implementations follow the same
functional-declarative programming model, the comparison pri-
marily isolates differences in their execution models. An automated
benchmarking campaign was conducted on two physical devices
per platform, evaluating CPU and memory consumption, startup
time, UI smoothness, build time, and application size. The native
implementations consistently consumed fewer computational re-
sources (up to half the memory usage and one-fifth of the CPU
time on iOS), required up to 2.7× shorter build times, and produced
application packages up to seven times smaller. In contrast, React
Native consistently achieved faster application startup while main-
taining UI smoothness comparable to the native implementations.
These results provide quantitative support for evidence-based mo-
bile technology migration decisions in the context of the analyzed
industrial application.
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1 Introduction
The company MedYes develops and maintains CareYes, a mobile
platform for home healthcare management that supports healthcare
professionals during patient visits. The platform enables caregivers
to access patient information, register clinical procedures, com-
plete checklists, and synchronize collected data with the company’s
backend services. Its production mobile client is implemented using
React Native [17].

Although cross-platform frameworks such as React Native signif-
icantly reduce development effort by enabling a single codebase for
Android and iOS [1], they introduce additional abstraction layers
that may affect application performance, resource consumption,
startup time, and binary size [19]. As industrial mobile systems
evolve and their user base grows, these trade-offs become increas-
ingly relevant, particularly for applications that require high re-
sponsiveness and long-term maintainability. Consequently, orga-
nizations often face the difficult decision of whether the benefits

of maintaining a single codebase outweigh the potential gains of
migrating to fully native implementations [18, 20].

This need for quantitative evidence has motivated several empir-
ical studies comparing native and cross-platform mobile technolo-
gies, reporting different trade-offs regarding performance, energy
consumption, and developer productivity [2, 8, 13]. However, most
existing evaluations rely on synthetic benchmarks or relatively
small applications, providing limited evidence from production sys-
tems. To help bridge this gap, this work evaluates a real industrial
mobile application.

To provide such evidence, we reimplemented the CareYes mobile
client natively for both Android and iOS using Kotlin and Swift,
respectively, while preserving its original functionality. All eval-
uated mobile implementations communicate with an equivalent
Elixir backend developed in our previous work. We then conducted
an automated benchmarking study comparing the original React
Native implementation with the native versions under equivalent
execution scenarios. The evaluation considers CPU and memory
consumption, application startup time, UI smoothness, build time,
and application size, using two different devices for each platform
to reduce device-specific bias.

Despite relying on different implementation technologies, the
evaluated applications follow the same functional-declarative pro-
gramming model. React Native inherits the functional principles
of React (JavaScript) [14], whereas Kotlin and Swift both encour-
age functional programming practices through immutable data
structures, higher-order functions [6], and declarative UI frame-
works such as Jetpack Compose [10] and SwiftUI [3]. This shared
programming model allows the comparison to isolate the effects
of the execution model rather than differences in programming
style, contrasting ahead-of-time native compilation with JavaScript
execution on Hermes [15], Meta’s lightweight JavaScript engine
optimized for React Native.

This paper makes three contributions: (i) an empirical compari-
son of equivalent React Native and native implementations in an
industrial mobile application; (ii) quantitative evidence to support
mobile technology migration decisions; and (iii) lessons learned
from an industrial technology migration study.

The remainder of this paper is organized as follows. Section 2
presents the methodology adopted in this study. Section 3 reports
and discusses the benchmarking results. Finally, Section 4 concludes
the paper and outlines directions for future work.

2 Methodology
The main objective of this study is to evaluate whether migrating
a production mobile application from React Native to fully native
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implementations improves runtime performance and resource effi-
ciency, thereby providing quantitative evidence to support mobile
technology migration decisions in industrial settings. Accordingly,
we formulated the following research questions:

• RQ1: How do equivalent React Native and native mobile
implementations compare regarding CPU and memory con-
sumption?

• RQ2: How do both approaches compare regarding appli-
cation startup time, UI smoothness, compilation time, and
application size?

To answer these research questions, the study was organized into
three stages. First, we analyzed the production mobile application
to understand its architecture, user workflows, and implementation
technologies. Next, we fully reimplemented the application for
Android and iOS using their respective native technologies while
preserving its original behavior. Finally, we evaluated the original
and reimplemented versions through an automated benchmarking
campaign covering representative user scenarios. Figure 1 summa-
rizes the methodology adopted in this study.

Figure 1: Overview of our methodology.

1) Application analysis: Before reimplementation, we manually
analyzed the production version of CareYes to understand its archi-
tecture, business rules, navigation structure, UI components, and
user workflows, ensuring that every feature would be preserved
in the native implementations. The analyzed system is a home
healthcare mobile application implemented with React Native, com-
prising approximately 250 source files, 72 screens, 45 thousand
lines of code, and 44 functional modules. The application follows
a Model-View-Presenter (MVP) architecture and uses an equiva-
lent Elixir implementation of its production backend, developed in
our previous work. The backend remained unchanged, isolating
the mobile implementation technology as the only experimental
variable.

2) Native reimplementation: The entire mobile application was in-
dependently reimplemented for Android using Kotlin with Jetpack
Compose and for iOS using Swift with SwiftUI. Both native versions
fully preserve the original React Native application’s functional-
ity, ensuring functional equivalence across all evaluated features.
Whenever possible, the implementations reproduced the original ap-
plication’s behavior and user experience, adopting platform-specific
development practices only when they did not affect functional-
ity. All three mobile applications access the same Elixir backend
and MySQL external database, ensuring identical business logic
throughout the experiments.

3) Benchmarking: We benchmarked the React Native and na-
tive implementations using representative end-user scenarios. The
evaluation covered the application’s main functionalities, includ-
ing patient listing, monthly calendar, messaging, patient details, and
other representative workflows, for a total of 9 evaluation scenarios.
Within these functionalities, we evaluated different execution be-
haviors, including cold start, intensive scrolling, screen transitions,
and user interactions. The complete list of evaluated scenarios is
available in the study’s replication package.

Performance was assessed using complementary runtime met-
rics. Resource utilization included CPU usage and memory con-
sumption. User experience metrics comprised application startup
time, frame rate, frame rendering time, dropped frames, and jank
(Android) or rendering hitches (iOS). Engineering-related metrics
included compilation time (clean and incremental builds) and ap-
plication size.

Following benchmarking best practices [9, 11, 12], each scenario
was executed independently three times. Repeated executions re-
duce the influence of transient system effects and improve the sta-
tistical reliability of the reported results. For each metric, we report
the median as the primary measure of central tendency because it
is robust to outliers.

To ensure a fair comparison, all implementations were compiled
in release mode using production optimizations (e.g., Android R8
and Hermes bytecode for React Native). Experiments were con-
ducted on physical devices using two devices per platform to re-
duce device-specific bias: a Samsung Galaxy Tab S7 FE (Android
14), a Google Pixel XL (Android 10), an iPhone 16 (iOS 26.5), and
an iPhone 13 (iOS 17.4.1).

Data collection was fully automated through end-to-end test
suites to ensure that every scenario was executed identically across
repetitions, eliminating variability introduced by manual interac-
tion. On Android, we used Maestro [16] together with adb dumpsys
and am start -W to automate execution and collect runtime met-
rics. On iOS, automation was implemented using XCTest [4] and
XCUIAutomation [5] together with Apple’s measure blocks. All
automation scripts, benchmarking configurations, and the complete
list of evaluated scenarios are publicly available in the replication
package, enabling full reproducibility of our methods.

3 Results
This section reports the benchmarking results according to the
research questions defined in Section 2. We first present the results
on resource utilization (RQ1), followed by runtime behavior and
engineering-related metrics (RQ2). Unless otherwise stated, all re-
ported values correspond to the median across repeated executions.

Table 1: Summary of benchmarking results.

Android iOS

Dimension Native RN Native RN

Memory 1× 1.6–2.0× 1× 1.4–1.9×
CPU 1× 1.3–1.7× 1× 1.9–2.2×
Startup Time 1.1–1.2× 1× 1.2× 1×
UI Smoothness Tie Tie
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3.1 Resource Utilization (RQ1)
Table 1 shows that the native implementations consistently con-
sumed less CPU and memory than React Native (RN) across all
evaluated devices. The differences were more pronounced on iOS,
where React Native required up to twice as much memory and
more than five times the CPU time of the Swift implementation. On
Android, the Kotlin implementation reduced memory consumption
by 39–50% and CPU utilization by 22–43% relative to React Native.

Table 2 illustrates these differences under an intensive scrolling
workload. The Android results report the median average PSS mem-
ory measured during execution, whereas the iOS results correspond
to peak memory usage collected through XCTest. Overall, these
findings are consistent with the additional runtime overhead in-
troduced by JavaScript execution on Hermes and the React Native
execution architecture.

Table 2: Intensive scrolling scenario. Values correspond to
the median across three independent executions.

Device Metric Native RN RN / Native

Tab S7 FE Avg. PSS Memory 97.47 MB 176.69 MB 1.81×
(Android) Avg. CPU Usage 30.03% 40.37% 1.34×

iPhone 16 Peak Memory 32.25 MB 64.23 MB 1.99×
(iOS) CPU Time 7.51 s 39.56 s 5.27×

Although direct battery measurements were not feasible in our
experimental environment, CPU utilization is widely adopted as
an indirect proxy for energy consumption [7]. Therefore, the sub-
stantially lower CPU utilization observed for the native implemen-
tations suggests improved battery efficiency during prolonged use.

3.2 Runtime and Engineering Metrics (RQ2)
Regarding user experience, both approaches achieved comparable
UI smoothness. Frame rates remained close to 60 FPS on iOS with-
out severe rendering hitches, while Android jank metrics alternated
between implementations depending on the evaluated device, indi-
cating no clear advantage for either approach. In contrast, React
Native consistently achieved faster cold startup times, reducing ap-
plication launch time by approximately 8—35% across the evaluated
devices.

Engineering-related metrics, however, favored the native im-
plementations (Table 3). The largest difference was observed on
iOS, where clean builds required 59 s for Swift and 160 s for React
Native. Native applications were also substantially smaller. On An-
droid, the device-specific APK occupied only 4.30MB compared
with 30.30MB for React Native, while the universal APK reached
70.70MB largely due to the inclusion of the Hermes runtime and
the React Native runtime libraries. Similar results were observed
on iOS, where the native application occupied 20.60MB compared
with 36.40MB for React Native.

3.3 Discussion
Overall, the results reveal a clear trade-off between the evaluated
technologies. Native implementations consistently improved re-
source efficiency, build time, and application size while maintain-
ing UI smoothness comparable to React Native. Conversely, React

Table 3: Engineering-related metrics.

Platform Metric Native RN RN / Native

Android Clean Build 52 s 81 s 1.56×
Universal APK 4.30 MB 70.70 MB 16.44×
Device APK 4.30 MB 30.30 MB 7.05×

iOS Clean Build 59 s 160 s 2.71×
App Bundle 20.60 MB 36.40 MB 1.77×

Native consistently provided faster application startup while pre-
serving the benefits of a shared cross-platform codebase. These
findings provide quantitative evidence to support mobile technol-
ogy migration decisions. While the results are specific to the ana-
lyzed industrial application, they suggest that native development
may be advantageous when resource efficiency and engineering
costs outweigh the benefits of maintaining a single cross-platform
codebase.

4 Conclusion and Future Work
This paper presented an evidence-based technology migration as-
sessment conducted on an industrial home healthcare application,
fully reimplemented natively for Android and iOS from its orig-
inal React Native version. In the analyzed case study, the native
implementations consistently achieved lower CPU and memory
consumption while maintaining UI smoothness comparable to Re-
act Native. Conversely, React Native consistently provided faster
application startup, whereas the native implementations required
shorter build times and produced substantially smaller application
packages. Because all implementations follow a common functional-
declarative programming model, these results suggest that the ob-
served differences are primarily associated with the underlying
execution model rather than programming style. Overall, the find-
ings provide quantitative evidence to support mobile technology
migration decisions in industrial settings, while remaining specific
to the characteristics of the analyzed application.

As future work, we plan to quantify the engineering cost of the
migration itself by comparing the development and maintenance
effort required for two independent native codebases against a sin-
gle cross-platform implementation. We also intend to replicate the
study with additional industrial mobile applications to investigate
the extent to which the observed trade-offs generalize to other
application domains.

Artifact Availability
The complete benchmarking results and automation scripts are
available at https://doi.org/10.5281/zenodo.21280765. The source
code of the React Native, Kotlin, and Swift implementations is
proprietary and cannot be made publicly available.
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