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Abstract—State management is the most important 

architectural decision a Flutter developer makes. Every 

Flutter application — from a simple counter to a 

complex banking platform — must decide how it stores 

data, how it updates the user interface when data 

changes, and how it shares data between different parts 

of the app. Flutter offers five main state management 

approaches: the built-in setState, Provider, GetX, BLoC, 

and Riverpod. Each approach was created for a different 

purpose, works in a different way, and is best suited for 

different types of applications. Yet many developers, 

especially beginners, choose one approach without fully 

understanding the trade-offs. This paper presents the 

first complete, side-by-side comparison of all five state 

management approaches across seven evaluation 

dimensions: performance (frame rendering speed and 

widget rebuild count), memory usage, code complexity 

(lines of code and boilerplate), testability, scalability, 

learning curve, and suitability for different application 

sizes. We explain each approach in simple language so 

that even a beginner can understand, then back up our 

comparison with data from peer-reviewed empirical 

studies, real benchmark measurements, and our own 

structured analysis. Our key finding is that no single 

state management solution is best for all situations — 

each has a specific application type where it performs 

best. We provide a clear decision framework that any 

Flutter developer can use to choose the right state 

management approach for their specific application, 

team size, and project timeline. This framework fills a 

gap in the existing literature, which has compared pairs 

or groups of solutions but never provided a single unified 

recommendation model spanning all five major 

approaches. 

 

Index Terms—Flutter; State Management; setState; 

Provider; GetX; BLoC; Riverpod; Dart; Widget 

Rebuild; Performance; Scalability; Software 

Architecture 

I. INTRODUCTION 

 

When you build a Flutter application, you are really 

building two things at the same time. First, you build 

the user interface -- the screens, buttons, text, and 

images that the user sees. Second, you build the state -

- the data that the app needs to remember, like the 

number of items in a shopping cart, whether the user 

is logged in, or the list of messages in a chat screen. 

The question of how you connect these two things -- 

how the user interface knows when the data has 

changed and needs to update -- is called state 

management. It sounds simple, but in a real 

application with dozens of screens and hundreds of 

pieces of data changing every second, choosing the 

wrong state management approach can make your app 

slow, your code messy, and your team frustrated. 

Flutter offers many state management options. The 

five most widely used -- setState, Provider, GetX, 

BLoC, and Riverpod -- each take a fundamentally 

different approach to solving the same problem. 

Choosing between them is one of the first big 

decisions a Flutter developer makes, and it affects 

everything that comes after: how fast the app 

performs, how easy the code is to test, how long it 

takes a new developer to understand the codebase, and 

how well the app will hold up as it grows. 

Despite the importance of this decision, most 

developers choose based on tutorial recommendations 

or team habits rather than systematic comparison. The 

existing research has compared two or three solutions 

at a time [3], [5], [14], but no single study has 

compared all five major solutions across all the 

dimensions that matter in practice -- performance, 
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memory, boilerplate, testability, scalability, and 

learning curve. 

This paper fills that gap. We explain how each of the 

five solutions works, compare them across seven 

dimensions using published benchmark data and 

structured analysis, and provide a simple decision 

framework that any developer -- beginner or expert -- 

can use to make an informed choice. 

The rest of this paper is structured as follows. Section 

II explains what state management is and why it 

matters. Section III provides a deep explanation of 

each solution. Section IV describes our evaluation 

methodology. Section V presents the comparative 

results. Section VI gives our decision framework. 

Section VII discusses the findings. Section VIII 

concludes. 

 

II. BACKGROUND: WHAT IS STATE AND WHY 

DOES MANAGING IT MATTER? 

 

A. What Is State? 

State is any information that your app remembers and 

can change over time. Here are some examples. The 

number on a counter button is state -- it starts at zero 

and goes up every time the user taps. Whether the user 

is logged in is state -- it starts as false and becomes true 

after a successful login. The list of products on a 

shopping screen is state -- it starts empty and fills up 

when the API call returns data. The item count in a 

shopping cart is state -- it changes every time the user 

adds or removes a product. 

In Flutter, the user interface is built from widgets. A 

widget is a small building block -- a button, a text box, 

an image, a container. Flutter's core rule is: the user 

interface is a function of the state. This means that 

when state changes, the relevant part of the interface 

must be redrawn to show the new state. The 

mechanism that triggers this redrawing is called a 

widget rebuild. 

 

B. The Widget Rebuild Problem 

Rebuilding a widget is not free -- it takes computing 

time and uses battery power. When Flutter rebuilds a 

widget, it also rebuilds all of that widget's children, 

unless special optimisations prevent this. This is fine 

for small apps with simple widget trees. But in a real 

app, a screen might have a widget tree that is ten levels 

deep with hundreds of nodes. Rebuilding the entire 

tree every time a single piece of data changes is 

wasteful and can make the app feel slow and laggy. 

The central challenge of state management is this: how 

do you make sure that when state changes, only the 

widgets that actually need to update get rebuilt -- and 

the rest stay exactly as they are? The five solutions 

covered in this paper each answer this question 

differently, with different trade-offs in code 

complexity, performance, and developer experience 

[19], [25]. 

 

C. The Scope of the Problem 

There is also a second dimension of the state 

management problem: scope. Where does the state 

live? Some state is local -- it only matters to one 

widget, like whether a text field is currently focused. 

Some state is shared -- it needs to be accessed by many 

widgets across many screens, like the current user's 

login status. Local state is easy to manage. Shared state 

is where most state management complexity lives, and 

where the choice of solution matters most. 

A solution that handles local state well but handles 

shared state badly will produce increasingly messy 

code as your app grows. A solution that handles shared 

state well but requires a lot of setup code will slow 

down development of smaller features. The ideal 

solution handles both well -- and, as this paper shows, 

different solutions in the Flutter ecosystem occupy 

different positions on this spectrum. 

 

III. THE FIVE STATE MANAGEMENT 

SOLUTIONS 

 

A. setState -- The Built-in Approach 

setState is Flutter's own built-in way to update a 

widget when data changes. It is not a package you 

install -- it is a method that every StatefulWidget has. 

When you call setState(), you are telling Flutter: 

'Something has changed, please redraw this widget.' 

Here is how it works. You have a StatefulWidget with 

a variable inside it, like int counter = 0. When the user 

taps a button, you call setState() and change the 

variable: setState(() { counter++; }). Flutter sees this 

call, marks the widget as needing a redraw, and 

rebuilds the entire widget -- including all its children. 

What setState does well: It is the simplest possible way 

to update the UI. No packages needed. No learning 

required. Every Flutter tutorial starts with setState, and 
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for a very good reason -- for a single screen with 

simple local state, it is perfectly appropriate. 

Where setState falls short: It rebuilds the entire widget 

every time, even parts of the widget that did not 

change. It only works for state that lives inside one 

specific widget. If you need to share state between two 

different screens, you must 'lift state up' to a common 

parent widget -- which leads to a problem called prop 

drilling, where you pass data down through many 

layers of widgets that do not need it, just to get it to the 

widget that does. In a large app, this makes the code 

very difficult to read and maintain [21], [23]. 

Best suited for: Truly local state -- toggle buttons, 

animation states, form field focus, simple counters. 

Any feature where one widget owns the state 

completely and no other widget needs to share it. 

 

B. Provider -- The Official Beginner Solution 

Provider was created by Rémi Rousselet and became 

the official recommendation from Google for several 

years [7]. It is built on top of Flutter's own 

InheritedWidget -- a low-level mechanism that allows 

data to flow down the widget tree without explicitly 

passing it through every layer. Provider makes 

InheritedWidget easier to use by wrapping it in a 

simpler, more readable API. 

Here is how it works. You create a class that holds 

your state -- for example, a CartModel that holds the 

list of cart items. You wrap part of your widget tree in 

a ChangeNotifierProvider, giving it an instance of 

CartModel. Any widget lower in the tree that needs the 

cart data calls Provider.of<CartModel>(context) or 

uses the Consumer widget to read the state. When 

CartModel calls notifyListeners(), all Consumer 

widgets that are watching it rebuild automatically. 

What Provider does well: It separates your state from 

your UI code in a clean, readable way. It is 

significantly easier to learn than BLoC or Clean 

Architecture. It handles shared state well -- the 

CartModel can be read by any widget in the tree 

without prop drilling. A 2024 community survey 

found that 65% of Flutter developers preferred 

Provider for managing shared state in small-to-

medium applications because of its simplicity [18]. 

Where Provider falls short: Provider has a type-safety 

limitation -- if you try to read a provider that does not 

exist in the widget tree, you get a runtime error rather 

than a compile-time error. This means bugs can hide 

until the app is running. Provider is also tightly 

coupled to the widget tree -- providers must be created 

inside a widget, which makes testing slightly more 

complex than Riverpod. For large applications with 

many providers, the Provider tree can become difficult 

to navigate [6]. 

Best suited for: Small to medium applications, teams 

learning Flutter for the first time, applications with 

moderate shared state requirements, projects where 

simplicity and quick setup matter more than compile-

time safety. 

 

C. GetX -- The All-in-One Speed Solution 

GetX was created by Jonny Borges and is unique 

among Flutter state management solutions because it 

is not just a state management tool -- it is an entire 

framework that handles state management, navigation 

(routing), and dependency injection all in one package. 

GetX claims to offer the simplest and fastest approach 

to building Flutter apps, with minimal boilerplate and 

no context required to access state [6]. 

Here is how it works. You create a controller class that 

extends GetxController and holds your state as Rx 

(reactive) variables -- for example, var count = 0.obs. 

The .obs suffix makes the variable observable, 

meaning GetX watches it automatically. In your 

widget, you use an Obx() widget that wraps the code 

that should update when the state changes. When 

count changes, only the Obx() widget rebuilds -- 

nothing else. 

What GetX does well: GetX requires the least 

boilerplate code of any solution -- you can have a 

working state management setup in as few as 5 lines 

of code. Navigation between screens uses GetX routes 

instead of Navigator, which removes the need for 

BuildContext in many situations. Benchmark data 

shows that GetX's GetBuilder (callback-based) 

approach has the lowest CPU usage of any solution 

tested -- 5.5% CPU versus 6.1% for BLoC and 6.7% 

for Riverpod in controlled benchmarks [9]. For rapid 

prototyping and MVPs, GetX lets a developer move 

very fast. 

Where GetX falls short: GetX's biggest problem in 

2025 is maintenance. The package depends heavily on 

a single maintainer, and community concerns about 

long-term support have grown as Flutter SDK updates 

sometimes break GetX features. The official Flutter 

documentation does not list GetX among 

recommended solutions. GetX's magic -- the fact that 

it hides a lot of what it is doing -- makes code harder 
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to debug and test. Testing GetX controllers requires 

special setup that other solutions do not need. Senior 

Flutter developers increasingly advise against starting 

new production projects with GetX because of the 

technical debt it can create [5], [8]. 

Best suited for: Rapid prototypes, MVP applications 

where speed of development is the top priority, solo 

developers who are comfortable with GetX's 

conventions, maintenance of existing GetX codebases. 

 

D. BLoC -- The Enterprise Standard 

BLoC stands for Business Logic Component. It was 

introduced by Felix Angelov at Google I/O Extended 

2018 as the first architectural pattern designed 

specifically for Flutter [9]. BLoC separates business 

logic from the UI using a strict stream-based 

communication model. The UI sends Events to the 

BLoC. The BLoC processes the event and emits a new 

State. The UI listens to the state stream and rebuilds 

when a new state arrives. 

Here is how it works. You create three things for every 

feature: an Event class (what the user did, like 

AddToCartEvent), a State class (what the UI should 

show, like CartLoadedState with a list of items), and a 

BLoC class that receives events and emits states. The 

UI wraps the relevant part in a BlocBuilder that 

rebuilds only when the state it cares about changes. 

What BLoC does well: BLoC provides the strongest 

separation between business logic and UI of any 

solution. Because all business logic lives in the BLoC 

class with no direct widget dependencies, unit testing 

is clean and comprehensive. BLoC creates a complete, 

auditable trail of every state change in the application 

-- invaluable in regulated industries like banking, 

healthcare, and government where you must be able to 

explain exactly what happened and when. BLoC 

scales to very large teams because the explicit event-

state model is easy to enforce in code reviews. 

Research consistently shows BLoC achieves 80-95% 

unit test coverage in practice [3], [5]. 

Where BLoC falls short: BLoC requires significantly 

more code than other solutions. For a simple feature 

like loading a list of products, BLoC requires you to 

create a ProductEvent abstract class, at least two 

concrete event classes (LoadProductsEvent, 

RefreshProductsEvent), a ProductState abstract class, 

at least three concrete state classes (ProductInitial, 

ProductLoading, ProductLoaded), and the 

ProductBloc class itself. That is 7 or more files before 

you write a single widget. For new developers, this 

complexity is a significant barrier -- empirical studies 

show 14-21 days of onboarding time before a new 

developer can contribute effectively [12]. 

Best suited for: Enterprise applications, financial and 

healthcare software requiring audit trails, large teams 

of 10 or more developers who need strict architectural 

enforcement, applications with complex asynchronous 

state -- real-time data, WebSockets, event queues. 

 

E. Riverpod -- The Modern Gold Standard 

Riverpod was created by the same developer who 

made Provider -- Rémi Rousselet -- specifically to fix 

Provider's limitations [10]. The name 'Riverpod' is an 

anagram of 'Provider', signalling that it is a 

reimagining of Provider from the ground up rather 

than a patch on top of it. Riverpod 2.0 introduced code 

generation through the @riverpod annotation, which 

enables compile-time type safety -- a critical feature 

that makes an entire category of runtime errors 

impossible. 

Here is how it works. You define providers using the 

@riverpod annotation on a function or class. Riverpod 

generates the provider automatically. Your widgets 

extend ConsumerWidget instead of StatelessWidget, 

giving them access to a ref object. You call 

ref.watch(yourProvider) to subscribe to a provider's 

value -- the widget will automatically rebuild when 

that value changes, and only when that specific value 

changes. You call 

ref.read(yourProvider.notifier).someMethod() to 

trigger actions. 

What Riverpod does well: Riverpod's compile-time 

safety means that if you try to use a provider that does 

not exist or pass it the wrong type, your code will not 

compile -- you catch the bug before the app runs. 

Riverpod providers exist independently of the widget 

tree, which means you can create, read, and test them 

without any widget context. Testing a Riverpod 

Notifier requires creating a ProviderContainer and 

optionally overriding any Zone 3 providers with fakes 

-- zero mock framework needed [10]. Riverpod 3.0 

adds automatic retry for failed async providers and 

battery-friendly pause/resume support. The consensus 

of the Flutter community in 2025 and 2026 is that 

Riverpod is the best overall choice for new projects at 

most scales [5], [7], [8]. 

Where Riverpod falls short: The code generation step 

-- running dart run build_runner build -- is an extra 
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step that new developers sometimes find confusing. 

The ref.watch, ref.read, and ref.listen distinction 

requires careful learning; using the wrong one in the 

wrong place is a common beginner mistake. 

Riverpod's flexibility -- the fact that it can be used in 

many different ways -- means that without an 

architectural pattern like FLSA to guide decisions, 

teams can end up with inconsistent Riverpod code 

across their codebase. 

Best suited for: Most new Flutter projects at any scale 

from small to enterprise, teams that value compile-

time safety, projects requiring high test coverage, 

applications that will grow significantly over time. 

 

IV. EVALUATION METHODOLOGY 

 

A. Evaluation Dimensions 

We evaluate all five solutions across seven dimensions 

chosen to represent the full spectrum of concerns that 

matter to a Flutter development team: 

D1 -- Frame Rendering Performance: How fast does 

the solution render frames? Is rendering smooth (60 

FPS) under load? Measured in max frame time (ms) 

and average frame time (ms) from published 

controlled benchmarks [9]. 

D2 -- CPU Usage: How much processor time does the 

solution consume during state updates? Measured as 

percentage CPU utilisation under continuous state 

update load [9]. 

D3 -- Widget Rebuild Count: How many widgets does 

the solution rebuild when one piece of state changes? 

Fewer rebuilds means better performance, especially 

in complex widget trees [19], [23]. 

D4 -- Boilerplate Code: How many lines of code are 

required to set up one complete feature -- a screen that 

loads data from an API, displays it, and handles 

loading and error states? Fewer lines means faster 

development [3]. 

D5 -- Testability: How easy is it to write unit tests for 

business logic? Measured by setup steps required, 

whether a mock framework is needed, and whether 

business logic can be tested without Flutter's widget 

test harness [16], [27]. 

D6 -- Scalability: How well does the solution hold up 

as the application grows from 2,000 to 80,000+ lines 

of code and the team grows from 1 to 20+ developers? 

Assessed from empirical case studies in the literature 

[1], [12]. 

D7 -- Learning Curve: How long does it take a 

developer new to Flutter to become productive with 

this solution? Measured in estimated days to first 

meaningful feature contribution [12]. 

 

B. Data Sources 

Our comparison uses four data sources. First, 

published controlled benchmark studies: specifically 

the performance benchmark by Novicow [9], which 

tested BLoC, Cubit, GetX (two modes), Provider, 

Riverpod, and StatefulWidget under identical 

conditions -- updating state 50 times per second and 

measuring CPU usage, frame times, and jank. Second, 

peer-reviewed empirical studies from journals indexed 

in Scopus and Google Scholar, including Zulistiyan et 

al. [5], Szczepanik and Kedzior [3], and the IJSART 

comparative study [15]. Third, analysis of official 

documentation and package download statistics from 

pub.dev. Fourth, structured analysis of code 

complexity by implementing the same benchmark 

feature -- a product list with search and loading state -

- in all five solutions and counting lines of code. 

 

C. Scoring Method 

Each solution is scored on each dimension from 1 

(weakest) to 5 (strongest). Scores are assigned based 

on the evidence from the data sources described above. 

Where data provides precise numeric values (CPU%, 

frame times), scores are assigned on a linear scale 

relative to the best-in-class value. Where data is 

qualitative (learnability, scalability), scores are 

assigned based on the consensus of peer-reviewed 

literature. Scoring is conservative -- we do not assign 

a 5 unless the evidence clearly supports it. 

 

V. RESULTS 

 

A. Performance: Frame Rendering and CPU Usage 

Table I presents frame rendering performance data 

from the controlled benchmark by Novicow [9], in 

which all solutions were tested updating state 50 times 

per second -- far more intense than any real 

application. All solutions achieved 60 FPS (smooth 

rendering) under this load. The meaningful differences 

are in max frame time and average frame time, which 

reveal how much time each solution spends processing 

state updates. 
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TABLE I. Frame Rendering Performance and CPU 

Usage Under Continuous State Load [9] 

Solution CPU 

Max 

% 

Avg 

FPS 
Max 

Frame 

(ms) 

Avg 

Frame 

(ms) 

Jank 

Observed 

setState 

(StatefulWidget) 
6.2 60 25 6 Yes — 

worst 

performer 

Provider 5.9 60 12 1.5 No 

GetX 

(GetBuilder 

mode) 

5.5 60 9 1.4 No — best 

CPU 

GetX 

(Obx/stream 

mode) 

8.5 60 21 10 Yes — 

stream 

overhead 

BLoC 6.1 60 11 3 No 

Riverpod 6.7 60 17 1.5 Yes — 

occasional 

 

The most important insight from Table I is that the 

performance differences between solutions are small 

for normal real-world applications. All solutions run at 

60 FPS. The differences in CPU usage -- ranging from 

5.5% (GetX GetBuilder) to 8.5% (GetX Obx) -- would 

be imperceptible to a user in a real app. This finding is 

significant: the argument that you should choose one 

state management solution over another primarily for 

performance reasons is not supported by the 

benchmark data. The differences that matter are in 

code organisation, testability, and scalability -- not raw 

rendering speed. 

B. Widget Rebuild Efficiency 

Table II compares how many widgets each solution 

rebuilds when a single piece of shared state changes. 

This is the dimension where the solutions differ most 

significantly. 

 

TABLE II. Widget Rebuild Efficiency When One Shared 

State Value Changes [19], [21], [23] 

Solution Rebuild 

Scope 
Selectivit

y 
Rebuil

d 

Count 

(typical 

screen) 

Mechanism 

setState Entire 

widget + 

all children 

None High 

(10–

50+ 

widgets

) 

markNeedsBuild

() on whole 

widget 

Solution Rebuild 

Scope 
Selectivit

y 
Rebuil

d 

Count 

(typical 

screen) 

Mechanism 

Provide

r 
Consumer 

widgets 

only 

Medium 2–5 

widgets 
ChangeNotifier 

+ 

InheritedWidget 

notification 

GetX Obx() or 

GetBuilder

() only 

High 1–2 

widgets 
Rx observable 

fine-grained 

tracking 

BLoC BlocBuilde

r widgets 

only 

High 1–3 

widgets 
Stream emit 

triggers 

BlocBuilder 

rebuild 

Riverpo

d 
ref.watch() 

widgets 

only 

Very 

High 
1–2 

widgets 
Provider graph 

tracks exact 

dependencies 

 

C. Code Complexity and Boilerplate 

Table III shows how many lines of code each solution 

requires to implement one complete feature: a screen 

that loads a list of products from an API, shows a 

loading spinner while waiting, shows an error message 

if the call fails, and shows the product list when it 

succeeds. This is the most common feature type in any 

real Flutter app. 

 

TABLE III. Lines of Code Required for One 

Complete Feature (API Load + 

Loading/Error/Success States) 

Solution Files 

Need

ed 

Stat

e 

Logi

c 

LO

C 

Total 

LOC 

(appro

x.) 

Boilerpl

ate 

Key Boilerplate 

Elements 

setStat

e 
1 ~30 ~80 Very 

Low 
StatefulWidget + 

initState + setState 

+ _isLoading flag 

Provid

er 
2 ~40 ~100 Low ChangeNotifier 

model + 

ChangeNotifierPro

vider wrapper 

GetX 2 ~25 ~70 Lowest GetxController + 

.obs variables + 

Obx() in widget 
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Solution Files 

Need

ed 

Stat

e 

Logi

c 

LO

C 

Total 

LOC 

(appro

x.) 

Boilerpl

ate 

Key Boilerplate 

Elements 

BLoC 5–7 ~80 ~180 Very 

High 
Event class + State 

class + BLoC class 

+ BlocBuilder + 

BlocProvider 

Riverp

od 
2–3 ~35 ~90 Low @riverpod 

annotation + 

AsyncNotifier + 

ConsumerWidget + 

ref.watch 

 

D. Testability 

Table IV compares how easy it is to write unit tests for 

business logic in each solution. Testability is one of 

the most important dimensions for any application that 

will be maintained for more than a few months. 

 

TABLE IV. Testability Comparison Across Five 

Flutter State Management Solutions 

Solution Mock 

Framewor

k Needed 

Test 

Setu

p 

Steps 

Achievabl

e 

Coverage 

Testing 

Approach 

setState Yes 

(Mockito) 
5–6 

steps 
30–50% Widget test 

required — 

business logic 

mixed with UI 

Provider Yes 

(Mockito) 
4–5 

steps 
55–70% ChangeNotifier 

tested directly; 

context needed 

for some cases 

GetX Yes 

(special) 
5–6 

steps 
50–65% Get.testMode 

required; 

controller 

binding setup 

needed 

BLoC Yes 

(Mockito) 
5–6 

steps 
80–95% BLoC tested with 

bloc_test; 

excellent stream-

based test utilities 

Riverpo

d 
No 0 

steps 
85–90% ProviderContaine

r overrides 

replace any 

provider with 

plain Dart class 

 

 

E. Scalability and Learning Curve 

Table V presents scalability and learning curve data, 

combining findings from empirical studies in the 

literature with our structured analysis. 

 

TABLE V. Scalability and Learning Curve 

Comparison [3], [5], [8], [12] 

Solution Onboarding 

Time 
Max 

Practical 

Scale 

Team 

Size 

Fit 

Scalability 

Limiting Factor 

setState < 1 day < 2,000 

LOC 
Solo / 

1–2 

devs 

Business logic 

mixes with UI; 

no shared state 

mechanism 

Provider 2–4 days < 

30,000 

LOC 

Small 

team 

1–5 

Provider tree 

grows unwieldy; 

runtime type 

errors at scale 

GetX 1–2 days < 

15,000 

LOC 

Solo / 

1–3 

devs 

Hidden magic 

makes large 

codebases hard 

to debug; single-

maintainer risk 

BLoC 14–21 days 80,000+ 

LOC 
10–

50+ 

devs 

Boilerplate 

volume — 

manageable but 

must be accepted 

as necessary cost 

Riverpod 3–7 days 80,000+ 

LOC 
Any 

size 
No structural 

guidance without 

architectural 

pattern (e.g. 

FLSA) 

 

F. Overall Scorecard 

Table VI summarises all seven evaluation dimensions 

in a single scorecard. Scores are on a scale of 1 

(weakest) to 5 (strongest) based on the evidence 

presented in Tables I-V. 

 

TABLE VI. Overall Scorecard Across All Seven 

Evaluation Dimensions (1 = Weakest, 5 = Strongest) 

Solutio

n 
D1 

Per

f 

D2 

CP

U 

D3 

Rebuil

d 

D4 

Cod

e 

D5 

Tes

t 

D6 

Scal

e 

D7 

Lear

n 

Tot

al / 

35 

setState 3 4 1 5 1 1 5 20 
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Solutio

n 
D1 

Per

f 

D2 

CP

U 

D3 

Rebuil

d 

D4 

Cod

e 

D5 

Tes

t 

D6 

Scal

e 

D7 

Lear

n 

Tot

al / 

35 

Provide

r 
4 4 3 4 3 3 4 25 

GetX 4 5 4 5 2 2 5 27 

BLoC 4 4 4 2 4 5 2 25 

Riverp

od 
4 4 5 4 5 5 4 31 

 

VI. THE FLUTTER STATE MANAGEMENT 

DECISION FRAMEWORK 

 

Based on the complete analysis in Section V, we 

propose the following decision framework. Rather 

than recommending one solution for all situations, the 

framework maps application type, team size, and 

priority to the most appropriate solution. 

 

TABLE VII. Flutter State Management Decision 

Framework 

Application 

Type 
Team Size Top Priority Recommended 

Solution and 

Reason 

Counter / 

toggle / 

animation 

(local state 

only) 

Any Simplicity setState — it is 

built in, zero 

overhead, perfect 

for state that never 

leaves one widget 

Learning 

project / 

first Flutter 

app 

1 

developer 
Learning 

speed 
Provider — gentle 

learning curve, 

official Google 

recommendation, 

widely 

documented 

MVP / 

prototype / 

hackathon 

project 

1–2 

developers 
Development 

speed 
GetX — minimum 

boilerplate, fast 

setup, acceptable 

technical debt for 

short-lived projects 

Application 

Type 
Team Size Top Priority Recommended 

Solution and 

Reason 

Medium 

app with 

API calls 

and user 

auth 

2–6 

developers 
Balance of 

speed and 

quality 

Riverpod — 

compile-safe, 

testable, low 

boilerplate, grows 

well beyond 

medium scale 

E-

commerce / 

social 

platform 

(growing 

app) 

5–15 

developers 
Long-term 

maintainability 
Riverpod with 

FLSA architectural 

pattern — scales 

without migration, 

zero-cost testing 

Banking / 

healthcare / 

government 

(regulated) 

10–50+ 

developers 
Auditability 

and safety 
BLoC — complete 

event-state audit 

trail, strictest 

separation of 

concerns, 

enterprise-proven 

Any scale, 

production 

app, new 

project 

2025+ 

Any Overall best 

choice 
Riverpod — 

highest overall 

scorecard (31/35), 

compile-time 

safety, no mock 

framework for 

tests 

 

VII. DISCUSSION 

 

A. The Performance Myth 

One of the most common reasons Flutter developers 

give for choosing GetX is performance -- specifically 

the claim that GetX is faster than other solutions. The 

benchmark data [9] partially supports this claim in a 

narrow technical sense: GetX's GetBuilder mode does 

use slightly less CPU (5.5% versus 5.9% for Provider 

and 6.1% for BLoC) and has a slightly lower average 

frame time (1.4ms versus 1.5ms for Provider). But all 

solutions achieve 60 FPS under conditions far more 

demanding than any real application. The practical 

performance difference between solutions in a real 

Flutter app is negligible for users. 

What matters far more than raw performance is rebuild 

selectivity -- how many widgets rebuild when state 

changes. setState causes the most rebuilds. GetX (Obx 

mode), BLoC, and Riverpod all achieve surgical 

rebuild precision. This dimension affects real-world 

app smoothness more than CPU percentage, because 

excessive rebuilds cause visual jank -- brief moments 
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of dropped frames that users perceive as the app 

feeling unresponsive. 

 

B. The Hidden Cost of Low Boilerplate 

GetX has the lowest boilerplate of any solution -- you 

can write a working reactive state system in about 25 

lines of code. This is a genuine advantage for rapid 

prototyping. But low boilerplate in the short term can 

mean high complexity in the long term. GetX achieves 

its brevity partly through magic -- global state, 

automatic dependency injection, and route 

management that all happen implicitly. When 

something breaks in a GetX app, finding the bug 

requires understanding what GetX is doing behind the 

scenes, which is not always obvious from the code. 

Riverpod's slightly higher boilerplate (35-40 lines for 

the same feature) comes with a compensation: every 

dependency is visible, every provider is explicit, and 

the code generation step catches type errors before the 

app runs. For a team building an application they will 

maintain for two years, this trade-off is clearly worth 

it. The extra 10 lines of setup pay for themselves the 

first time the compiler catches a dependency error that 

would have caused a 2 AM production crash. 

 

C. Why Riverpod Won the Scorecard But BLoC Still 

Has a Place 

Riverpod scores highest on the overall scorecard 

(31/35) because it balances all seven dimensions well. 

It is not the absolute best on any single dimension -- 

GetX wins on boilerplate and CPU, BLoC wins on 

scalability and testability in absolute terms -- but 

Riverpod never falls below a score of 4, whereas every 

other solution has at least one dimension where it 

scores 1 or 2. 

BLoC's 25/35 overall score hides an important truth: 

for regulated industries and very large teams, the 

dimensions where BLoC scores 5 -- scalability and 

testability -- are the only dimensions that matter. A 

bank does not need its developers to write 70-line 

features instead of 180-line features. A bank needs to 

be able to prove in a compliance audit exactly what 

state transitions happened, in what order, in response 

to which user actions. BLoC provides this. Riverpod 

does not, by design -- Riverpod's state management is 

reactive and event-driven, not event-sourced. For 

regulated industries, BLoC remains the correct choice 

regardless of the overall scorecard. 

 

D. The Role of Architecture 

One insight that emerges from this comparison is that 

state management alone is not sufficient for building a 

maintainable Flutter application. Every solution, 

including Riverpod, can produce messy code if used 

without an architectural framework that defines where 

state should live, how features should be organised, 

and what dependencies are allowed. 

Flutter Layered Smart Architecture (FLSA) 

[companion paper] was designed specifically to 

provide this framework for Riverpod -- defining three 

zones (UI, Logic, Data) with strict dependency rules 

that ensure consistent, navigable, and testable code 

regardless of application size. The scalability 

limitation noted for Riverpod in Table V -- 'no 

structural guidance without an architectural pattern' -- 

is directly addressed by FLSA. The combination of 

Riverpod and FLSA represents the current best 

practice for new Flutter projects at any scale outside of 

regulated industries. 

 

E. Limitations 

This study has three limitations. First, the performance 

data is drawn primarily from one benchmark study [9], 

which tested a specific pattern -- updating state 50 

times per second -- that may not represent all real-

world workloads. Applications with complex data 

transformation, large list rendering, or real-time 

WebSocket data may show different relative 

performance profiles. Second, the boilerplate counts 

are based on one specific feature type (API load with 

loading/error/success states) and may differ for other 

feature types. Third, the learning curve estimates are 

based on empirical studies and developer surveys 

rather than controlled experiments with standardised 

measurement. 

 

VIII. CONCLUSION 

 

This paper presented the first complete comparative 

study of all five major Flutter state management 

solutions -- setState, Provider, GetX, BLoC, and 

Riverpod -- across seven evaluation dimensions: 

frame rendering performance, CPU usage, widget 

rebuild efficiency, code boilerplate, testability, 

scalability, and learning curve. 

Our central finding is that performance differences are 

small -- all solutions achieve 60 FPS. The meaningful 

differences are in code organisation, testability, and 
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scalability. On a 35-point overall scorecard, Riverpod 

scores highest (31/35) and is the best overall choice for 

new Flutter projects in 2025 and beyond. GetX scores 

highest on speed, making it right for prototypes. BLoC 

scores highest on scalability and auditability, making 

it correct for regulated industries. 

We provided a decision framework (Table VII) that 

maps application type, team size, and priority to a 

specific recommended solution, giving Flutter 

developers a clear, evidence-based way to make this 

critical architectural decision. 

The finding that no solution dominates all dimensions 

is itself a contribution to the literature -- it argues 

against the tribal debates that characterise Flutter 

community discussions of state management, where 

advocates of one solution claim it is the best for all 

situations. The evidence shows clearly that each 

solution has a specific context where it is genuinely 

the best choice, and that understanding those contexts 

is more valuable than picking one solution and 

defending it absolutely. 

Future work should conduct longitudinal studies 

tracking how state management choice affects defect 

rate, feature velocity, and developer satisfaction over 

a 12-24 month development period in real production 

applications. 
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