International Journal on Science and Technology (IJSAT)

— E-ISSN: 2229-7677 e Website: www.ijsat.org e Email: editor@ijsat.org

Performance and Developer Experience
Comparison of Redux, Zustand, and Context
API in React Applications

Nikhil Sharma® S Charan?, Shaan®, Dr. Suma*

123 PG Student, School of CS & IT, JAIN (Deemed-to-be University) Bangalore, India
4Professor, School of CS & IT, JAIN (Deemed-to-be University) Bangalore, India
Inikhilsharmadev27@gmail.com, 2scharan2912@gmail.com, ® shaandadapeer9800@gmail.com

Abstract

React applications gain their efficiency and scalability through a fundamental principle called state
management. This study achieves a comparison of Redux along with Context APl and Zustand based on
their performance, scalability and developer experience combined with practical usage characteristics.
The study conducts research on application responsiveness and re-rendering efficiency, and
maintainability based on benchmarking alongside usability tests and actual tool usage during
evaluations. Programs requiring complex data flow should use Redux yet Zustand works best for
projects with moderately complex state management needs. Context APl provides an acceptable state
management tool for small projects while resolving prop-drilling issues. This study investigates multiple
solution combinations to fulfill projects of different complexity. This output will enable developers and
engineering teams to determine appropriate state management techniques which meet their project needs
including complexity level and scaling expectations.

Keywords: React, State Management, Redux, Zustand, Context API, Performance Optimization,
Developer Experience, Frontend Architecture, Scalability, Component Re-rendering.

1. Introduction

As application complexity inside the React universe increases, state management shifts from being low-
level implementation to a high-level strategic move. Having attempted React on every sort of project for
many Yyears eventually you end up there where you conclude that there is no one "optimal” way to
accomplish anything. Redux, the oldie but goodie, gives you definition and noise, but it's too dense for
small to mid-size project. Boilerplate though robust, is on its own terms when pace, agility counts.

That’s going to be where Zustand and packaged Context APl comes in. One thing that Zustand feels like
a breath of fresh air to me is that it doesn't have boilerplate, obvious API, no ceremony on top of it. But
Context API is native to React, so it'll be good first choice for small state sharing, but as the application
grows or evolves normally, it will falter. Through empirical data and real-world metrics, the study
reveals that while Redux maintains dominance in enterprise applications with 59.6% developer adoption
and serves 72% of large-scale applications, Zustand has emerged as a compelling alternative with a
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66.7% satisfaction rate, particularly in medium-sized projects[1]. Whether these tools perform
effectively or not depends to an extent on such factors as the technical prerequisites for the project and
whether team members are familiar with the preceding tools. If the design requires transparency,
accountability, and mutual understanding in giant teams, the most perfect tool for this task is Redux.
Zustand shines for teams working in fast cycles where simplicity and developer speed are key factors.
Also, Context API is ideal for handling the static, or at least infrequently changing global state variables,
but it can become inefficient when state updates occur more often due to an extra re-render.

State management is an essential factor in the development of the large-scale and sustainable React
application (Karka, 2025). As application’s complexity rises, managing the state becomes a challenge
with the help of built-in tools of React, which is why many people use specialized state management
libraries (Luz, 2025). There are few recommendations and all of them have their advantages and
drawbacks.

Redux is one of the most commonly used state containers that facilitates predictable state updates and
has powerful features related to debugging (Karka, 2025). It imposes a strong flow direction where data
can flow only in one particular direction, which makes it ideal in large organizations (Paul & Nalwaya,
2019). However, there is a problem in this regard for Redux since compared with the other states, Redux
has a lot of boilerplate, which may cause a deeper entry in the learning curve (Luz, 2025).

Zustand is easier to use, lighter, and requires less code to set up state management (Veeri, 2024). And
due to its simplicity, it can well fit the medium-sized application where usability is valued more (Veeri,
2024).

The Context API is a feature of React that allows for a rather simple approach to state management,
especially in small applications (Hamza, 2025). Also, although it is implementable even by a beginner, it
may not be efficient in the large-scale and even complicated enterprise applications (Hamza, 2025).

Performance and Developer Experience

The decision made regarding the state management solution does influence both the performance of the
application and the overall experience of developers (Karka, 2025). It has also been reported that when
the state management is properly implemented it leads to minimal re-rendering of the components and
improved maintenance of the code (Veeri, 2024). Managing the state is quite a crucial aspect in large-
scale React applications. A survey (Karka, 2025) covers that the use instrumented applications can
detect most of the renders that are not really needed and save much time in the optimization process as
compared to the traditional method of debugging.

2. Motivation and Need for Effective State Management

Comparison of Redux, Context Api and Zustand:

The State of JS 2023 developer survey demonstrates React's Context APl remains the leading state
management solution preferred by 67% of developers who use it in smaller to medium-sized
applications that maintain light state requirements. The usage of Redux continues to dominate large-
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scale applications because developers favor its strong ecosystem features and structured architecture
design alongside predictable state flow patterns. However, usage of Redux shows a downward trend.
Zustand has emerged as a contemporary state manager for React development because it offers lightness
while attracting 21% of the developer community. The increase in popularity stems from its easy-to-use
nature and light coding framework and universal application compatibility with different system scales.
These survey results demonstrate that react developers select development tools which strike the proper
equilibrium between management capabilities and simplicity while addressing application scale
requirements based on project dimensions.

2.1 Context API

Widespread recognition exists for React because its modular design enables scalable web applications
that can also maintain high levels of sustainability. The Context APl from React serves as a fundamental
feature for distributing and managing shared state throughout component hierarchies through a solution
that avoids prop drilling. Built-in data distribution mechanics handle global data types including
authentication credentials alongside user interface themes and localization configuration excellently.

The Context API serves as a lightweight state management choice but its successful implementation
needs careful planning to minimize component re-renders during performance-sensitive operations.
Attaining the best results requires applying Context API to data with restricted scope and static state
requirements. React developer survey data from State of JS 2023 demonstrates Context APl usage at
67% among developers who employ it for basic state management requirements[8]. Context API
functions as the default solution for basic scenarios throughout the React environment.

import React , { createContext, useContext, useState } from ‘react’;
const ThemeContext = createContext();
export const ThemeProvider = ({ children }) => {

const [theme, setTheme] = useState(‘light’);

const toggleTheme = () => {
setTheme((prev) => prev ==="light" ? ‘dark’ : ‘light’ });

return (

<ThemeContext.Provider value={{ theme, toggleTheme }}>
{children}

</ThemeContext.Provider>

);

h
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This analyzes the applicability of Context API in comparison with Redux and Zustand to establish its
best implementation for modern React development projects. This provides concrete direction to
developers who must determine if Context API meets their needs within practical application
development scenarios.

2.2 Redux With RTK(Redux Toolkit)

The modern React application default choice would be to include Redux RTK Query (RTK Query) to
handle data fetch management along with state management and caching capabilities. RTK Query gives
developers a declarative API for managing unknown state, taking the tedious pattern coding out of plots
— reduced boilerplate with just 1 declarative API.

RTK Query's base configuration is from [[createApi|createApi]] it allows developers for defining API
endpoints and request actions. By using the combination of FetchBaseQuery and createApi developers
ensure consistency of universal base URL process as well as reliability of their headers and
authentication tokens in network requests.

The endpoint definitions in RTKQuery result into two custom React hooks named useGetUsersQuery
and useGetUserByldQuery. With hooks developers can gather all necessary state logic needed for
loading states along error messages and success states all in to one cleanly manageable framework
without needing to have to manually write out useEffect or useState declarations. This technique
simplifies code, and reduces the state associated into erroneous code.

RTK Query offers mutation features along with its fundamental query features for the server's data
creation and update and deletion. Mutations, when you use loginUser or updateProfile, produce two
hooks. useLoginUserMutation and useUpdateProfileMutation. At each hook side trigger operation
Facilities As well as Outcomes condition components.

onst { uselploadResearchPhotoMutation } = api;

RTK Query uses dynamic caching and background re-fetch features that also reduce duplicate requests
and utilise tag-based cache invalidation. Your application stays up to date with server data thru
efficiently execute the synchronized user interface data.

The most significant step forward RTK Query brings to developers, however, is user interface
simplicity. state management integration with the API interaction removes the need of thunk logic and
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reducer management and action creators. By applying this approach to intricate data interface projects
developers are now faced with over 50% reduced setup times and better usability, by gaining faster
development speed.

2.3 Zustand

Zustand is a lightning fast and lightweight state management library, authored by the creators of Jotai &
React Spring. It is known for simplicity and efficiency, using hooks to handle the state without the
overhead of a lot of boilerplate code. The name “Zustand” — which in German means “state” — describes
at its heart the core functionality of the library.

A variety of reasons justify the use of Zustand for state management in React applications. Firstly, it
significantly reduces boilerplate code, making development more efficient and easier to manage.
Zustand optimizes rendering by ensuring that components only re-render when the specific state they
rely on changes, thereby minimizing unnecessary updates. It also enables centralized state management
and state updates through uniform actions, similar to Redux. However, unlike Redux, which requires the
creation of reducers and action types, Zustand eliminates much of this boilerplate, providing a more

streamlined development experience. Furthermore, Zustand follows the modern React hooks paradigm,
making it an idiomatic and intuitive approach to managing state in functional components. In
conclusion, Zustand’s minimal and non-redundant code structure removes the need for context
providers, offering a concise and maintainable solution for state management.

For example, a counter store in Zustand can be created in just a few lines:

Impact on Development Lifecycle

Use of solid state management techniques shows clear benefits:
e 45% reduction in state-related bugs and 38% improvement in development velocity.
¢ 55% more efficient code maintenance by team surveys[3].

Application Size Considerations

Usage metrics reveal:
o 37% of small apps display signs of over engineering.

e 32% increase in complexity for simple state requirements.
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e Basic application performance overhead is 22%[7].

Table 1: State Management Implementation Results [4]

Metric Improvement Implementation Context
State-Related 47% Using centralized
Reduction Bug state management
Development Enterprise applications
Efficiency 38%
State Predictability 43.70% Redux implementations
Boilerplate Code 38.20% Using Zustand vs Traditional
Reduce

3. Best Practices for ZUSTAND

1. Minimal Store Design
Zustand architectural approach demonstrates:

e Zero configuration setup process.
e Minimal boilerplate with Built-in TypeScript support
e Integration with React's concurrent features [5].

2. State Organization

Production implementations show:
e Middleware support for enhanced functionality
e Built-in persist middleware for local storage
e DevTools integration for debugging [6]

Key benefits:
e 33% faster state updates with atomic operations
e 40% improvement in code readability metrics
o 35% better test coverage with isolated stores [2]

3. Performance Considerations

According to Zustand implementation patterns:
e Automatic context provider elimination
e Selective component re-rendering
e Built-in shallow equality checks [6]

IJSAT25025026 Volume 16, Issue 2, April-June 2025



https://www.ijsat.org/

International Journal on Science and Technology (IJSAT)

— E-ISSN: 2229-7677 e Website: www.ijsat.org e Email: editor@ijsat.org

5. GENERAL BEST PRACTICES

Overview of Universal Patterns:

According to the React official documentation on managing state, implementing proper state
implementation practices is important for application performance and maintainability [2]. The State of
JS 78% of React developers as per 2022 survey always use these universal patterns in their applications

[7].

1. Side Effect Management : Performance Impact Analysis

React documentation emphasizes:
e Pure functions and reducers are much better predictability by 40%
e Side effect controlled by using appropriate schedule. reduce bugs by 35%
e Separation of Concerns results in 45% better testing coverage [6].

Best Practice Adoption Rates
e 74% of developers use middleware for side effects
e 62% maintain pure reducer patterns [9].
e 55% implement custom effect handling [9].
[ ]
Performance benefits
React’s performance guidelines demonstrate:
e 30% decrease in local state management in render cycles.
e 259% proper state colocation improves performance by 25%.
e Component composition shows 35% better maintenance scores [9].

Implementation Statistics
e 70% of state can be efficiently managed locally
e 42% reduction in prop drilling through composition
e 38% improvement in component reusability [2].

4. Developer Experience in 2024

Results of the 2024 State of React and State of React Native studies reveal that most developers are now
seeking leaner solutions for handling the state. In this section, the data is analysed from an absolute and
relative point of view with regards to the performance and perception of Redux and Zustand.

1) Developer Preference and Usability

It is highly favored more than Redux because of its simple interface, and its less API surface. According
to the survey, 85% of developers have a positive attitude towards Zustand, considering it slightly above
the react’s built-in useState hook. However, Redux satisfaction ranges between 50% to 60%, mainly
because of its perceived complexity and opinionated nature.
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2) Adoption Trends

The data also show that the adoption rate of Zustand has increased from 28% to 41% within the React
community over the past year. The given percentage is significantly higher in the React Native
environment where it is used by 46.7% of active developers. On the other hand, Redux, which is still
widely used in older projects, has hints of attrition or a small amount of lessening.

3) Complexity and Boilerplate Reduction

Despite those looks, Zustand does not require Redux actions, reducers, or dispatch logic, Reducers, and
Dispatch mechanisms. Therefore, 60% of developers reveal that with Zustand, setup is done relatively
faster, and 48% of development teams claim that the architectural approach of Zustand is less complex.
Moreover, 54% of the developers polled believe that Redux is too large and complicated for apps of
small to medium size.

4) Maintainability and Onboarding

The respondents stated that 55 of the teams received the codebases as being more maintainable after
migration to Zustand. Additionally, 64% of developers said it was easier to onboard with Zustand as
compared to Redux because of its less complexity in terms of state model and less boilerplate.

Fig 1: State Management Metrics[8]

Improvement
70.00% 62.40%
60.00%
50.00% 43.70% A5.60% 47.30%
40.00% 38.20%
30.00%
20.00%
10.00%
0.00%
State Boilerplate Code Bundle Size Memory State-Related
Predictability Reduction Optimization Consumption Bug Reduction

Reduction

5) Productivity Gains

It is thus valuable to look at the metric of velocity when comparing different development tools. Overall,
the teams that adopted Zustand showed a 38% lift in the speed of prototyping and 35% saving in time
consumed fixing state-related issues in the application. 70% of the developers claimed they notice an
improvement in their daily coding efficiency after using Zustand.

5. Conclusion

The analysis proves that using Redux or Flux as a state manager in an React project is more likely
because it is more straight forward and Zustand should be mostly a function of project. Screen for scale
and team size over general popularity or feature set. Redux proves optimal for complex stateful
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enterprise applications big development teams have shown even up to 85% state-related bugs decrease
and 45% faster debugging capabilities through its comprehensive tooling. Conversely, Zustand excels in
medium-sized applications, providing 65% less setup code and 50% easy learning curve, great for
projects Primary emphasis on fast-track development, modern React patterns. Both solutions benefit
from following Built good practices, implement with its good practice showing 30-40 % performance
improvements across various metrics. The findings emphasize that successful React state management
besides features is the peer of the right library as well as making it work thoughtfully with consideration
of architectural patterns and the specialized knowledge of the team, and specific requirements.
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