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Making a basic Web UI Agent

Execute actions

• Python + Playwright

Prompt

• Task Description

• Web Page as text

• Action Space

Answer

• Action 1

• Action 2

Task

Fly me to 
Yellowstone 
for the next 
long weekend
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You can do this by prompting GPT-4

Task:
- Enter "Enola" into the text field and press Submit.

DOM (Web Page):
<html>
<body>
…
</body>
</html>

Action space:

# Fill out a form field
fill(backend_id: str, value: str)

# Click an element
click(backend_id: str)

# Move the mouse to a location
mouse_move(x: float, y: float)

Answer Format:
<action>
Your actions
</action>

Example prompt (simplified):

<action>
fill('14', 'Enola')
click('15')
</action>

LLM response:
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How do we evaluate web agents?
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More realistic benchmarks have been proposed
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Benchmark Explosion

• MiniWoB++ (Shi et al., 2017; Liu et al., 2018) 125 tasks

• WebShop (Yao, Chen et al., 2022) 12 087 tasks

• WebArena (Zhou et al., 2023) 812 tasks

• VisualWebArena (Koh et al., 2024) 910 tasks

• WebLINX (Lù et al., 2024) 2 300 tasks

• WebCanvas (Pan et al., 2024) 438 tasks

• WebVoyager (He et al., 2024) 643 tasks

• AssistantBench (Yoran et al., 2024) 214 tasks

But!

….none are specifically designed 

for enterprise workflows
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WorkArena: Web Agentsfor Common KnowledgeWork Tasks

(a) WorkArena

Browser
Web Agent

Observation

Chat

User: show me 
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(b) BrowserGym

Figure1: Overview of contributions: (a) WorkArena isabenchmark of 33 web tasksand 19,950 unique instances that cover common
waysof interacting with theServiceNow Platform, awidely-used enterprisesoftwareplatform. (b) BrowserGym isaPython environment
for designing and evaluating web agents, which includesarich set of actionsand multimodal observations(shown heretheHTML contents
of thepage, itsaccessibility tree, and theraw pixelsafter browser rendering).

interactions, such as the 500,000 daily users of Disney+’s

customer help center (Maas, 2020). ServiceNow’sextensive

reachmakesit an ideal real-worldenvironment for evaluating

thepotential impact of UI assistants in theworkplace.

Our contributionsareasfollows:

• WorkArena: A realistic benchmark of enterprise-related

tasks for web agents comprising 19,950 unique task

instances (§3, Fig. 1a);

• BrowserGym: A new framework for thedevelopment and

evaluation of web agents, compatiblewith previousbench-

markslikeWebArena(Zhou et al., 2023), MiniWoB (Liu

et al., 2018; Shi et al., 2017a) and WebShop (Yao et al.,

2022), that offersaricher set of multimodal observations

(e.g., screenshot, accessibility tree, screen coordinates),

abroader set of actions(e.g., Python codeand high-level

primitives), and supports chat-based interactions (§ 4,

Fig. 1b); Surprisingly, these features contribute to

bringing our GPT-4 agent at the top of the leaderboard

on WebArena, with ascoreof 25.4%, contrasting with the

scoreof theoriginal paper, 14.4%.

• Empir ical study: Wereport acollection of experiments

to assess the ability of state-of-the-art large language

model (LLM)-based agents to solveWorkArena, aswell

asan analysisof theimpact of thedifferent BrowserGym

featureson WorkArenaand MiniWoB (§5).

2. Related Works

Benchmarks for web agents: Early benchmarks for web

agents were based on synthetic web environments where

agentsweretasked withperforming low-level keyboard and

mouse actions (Shi et al., 2017b). Notable examples are

MiniWoB (Shi et al., 2017a; Liu et al., 2018), which offer a

collection of 125 toy web tasksranging from clicking aspe-

cificbutton to using abasic text editor, and WebShop (Yao

et al., 2022), asimulated e-commercewebsitewith shopping

tasksthat requiresearching and browsing acatalog of items.

Morerecently,Zhouet al. (2023) introducedWebArena, acol-

lection of 190 tasksbased on realistic websitesthat emulate

real-world domainssuch ase-commerce, social forums, col-

laborativesoftwaredevelopment, and content management.

WebArena isanotoriously challenging benchmark, with a

success rate of 14% for astate-of-the-art web agent based

on GPT-4, and 78% for human agents. Deng et al. (2023)

proposed Min2Web, alarge-scaledataset of 2,000 web inter-

actionsfrom137websitescuratedby humanannotators. Sim-

ilarly, Lù et al. (2024) proposeWebLINX, acurated dataset

of web interactionscomposed of 2337expert demonstrations

from 155 different real-world websites. In WebLINX, each

task is composed of a turn-based chat dialogue averaging

43 interactions per task. Last, Heet al. (2024) propose300

information-retrieval tasks, from 15 real-world consumer

websites (e.g., Amazon, Coursera, Booking), which areused

to evaluateWebVoyager, avision-based web agent.

Our proposed benchmark, WorkArena, is designed to

complement existing work by specifically focusing on

real-world enterprise software applications. It includes a

wide range of tasks that collectively encompass several

end-to-end workflows typically performed by knowledge

workers. Additionally, it poses a series of technical

challenges, such aspageswith very largedocument object

models (DOMs), non-standard HTML, and complex UI

elements, which we outline in § 3.2. This benchmark

integrates into BrowserGym, a new environment that we

proposefor theevaluation of web agents, which aggregates

all featuresproposed in previouswork, such asmultimodal

observations and code-based actions while being the first

to support chat-based agent-user interactions (§4.1).

LLM-based Agents: The scope of our experimental

contributionsislimited to web agentsthat rely on language

2

pip install browsergym-workarena

An open-source benchmark of 682 work-related tasks built on the ServiceNow platform  

Tasks span basic UI interactions and complex realistic workflows Powered by PDIs

_Free_



© 2024 ServiceNow, Inc. All Rights Reserved. 8

A unified evaluation platform

> Standard Observation Space

• HTML 

• Screenshots 

• Accessibility Tree

• And more

> Standard Action Space

> Regroups all major benchmarks 

(thousands of realistic tasks)

WorkArena: Web Agents for Common KnowledgeWork Tasks
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Figure1: Overview of contributions: (a) WorkArena isabenchmark of 29 web tasksand 18,050 unique instances that cover common
waysof interacting with theServiceNow Platform, awidely-used enterprisesoftwareplatform. (b) BrowserGym isaPython environment
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customer help center (Maas, 2020). ServiceNow’sextensive

reachmakesit an ideal real-worldenvironment for evaluating

thepotential impact of UI assistants in theworkplace.

Our contributionsareasfollows:

• WorkArena: A realistic benchmark of enterprise-related

tasks for web agents comprising 18,050 unique task

instances (§3, Fig. 1a);

• BrowserGym: A new framework for thedevelopment and

evaluation of web agents, compatiblewith previousbench-

markslikeWebArena(Zhou et al., 2023), MiniWoB (Liu

et al., 2018; Shi et al., 2017a) and WebShop (Yao et al.,

2022), that offersaricher set of multimodal observations

(e.g., screenshot, accessibility tree, screen coordinates),

abroader set of actions(e.g., Python codeand high-level

primitives), and supports chat-based interactions (§ 4,

Fig. 1b); Surprisingly, these features contribute to

bringing our GPT-4 agent at the top of the leaderboard

on WebArena, with ascoreof 25.4%, contrasting with the

scoreof theoriginal paper, 14.4%.

• Empir ical study: Wereport acollection of experiments

to assess the ability of state-of-the-art large language

model (LLM)-based agents to solveWorkArena, aswell

asan analysisof theimpact of thedifferent BrowserGym

featureson WorkArenaand MiniWoB (§5).

2. Related Works

Benchmarks for web agents: Early benchmarks for web

agents were based on synthetic web environments where

agentsweretasked with performing low-level keyboard and

mouse actions (Shi et al., 2017b). Notable examples are

MiniWoB (Shi et al., 2017a; Liu et al., 2018), which offer a

collection of 125 toy web tasksranging from clicking aspe-

cificbutton to using abasic text editor, and WebShop (Yao

et al., 2022), asimulated e-commercewebsitewith shopping

tasksthat requiresearching and browsing acatalog of items.

Morerecently,Zhouet al. (2023) introducedWebArena, acol-

lection of 190 tasksbased on realistic websites that emulate

real-world domainssuch ase-commerce, social forums, col-

laborativesoftwaredevelopment, and content management.

WebArena isanotoriously challenging benchmark, with a

success rate of 14% for a state-of-the-art web agent based

on GPT-4, and 78% for human agents. Deng et al. (2023)

proposed Min2Web, alarge-scaledataset of 2,000 web inter-

actionsfrom137websitescuratedby humanannotators. Sim-

ilarly, Lù et al. (2024) proposeWebLINX, acurated dataset

of web interactionscomposed of 2337expert demonstrations

from 155 different real-world websites. In WebLINX, each

task is composed of a turn-based chat dialogue averaging

43 interactions per task. Last, Heet al. (2024) propose300

information-retrieval tasks, from 15 real-world consumer

websites (e.g., Amazon, Coursera, Booking), which areused

to evaluateWebVoyager, avision-based web agent.

Our proposed benchmark, WorkArena, is designed to

complement existing work by specifically focusing on

real-world enterprise software applications. It includes a

wide range of tasks that collectively encompass several

end-to-end workflows typically performed by knowledge

workers. Additionally, it poses a series of technical

challenges, such aspageswith very largedocument object

models (DOMs), non-standard HTML, and complex UI

elements, which we outline in § 3.2. This benchmark

integrates into BrowserGym, a new environment that we

proposefor theevaluation of web agents, which aggregates

all featuresproposed in previouswork, such asmultimodal

observations and code-based actions, while being thefirst

to support chat-based agent-user interactions (§4.1).

2

pip install browsergym
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Diverse Skills Number of Steps

Benchmark for long-range tasks
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WorkArena++  Towards realistic enterprise workflows

C.2 Information Retr ieval (39⇥2 tasks)

To evaluate the retrieval ability of web agents, weformulate tasks requiring information extraction
from visual elements such asplots and text elementssuch as forms. Theagent is then requested to
perform adiverseset of follow-up tasksusing theretrieved information.

C.2.1 Dashboard retr ieval

(a) Dashboard retrieval L2 goal. (b) Dashboard retrieval L3 task description.

Figure 15: Dashboard retrieval task: a) The goal given to the agent in chat for the L2 difficulty level. b) The
description of thetask assigned to theagent for theL3 difficulty level.

Retrievevaluesor labels from bar plotsand piechartsand usetheinformation to perform subsequent
tasks likefiltering lists based on thevalues, creating new incidents using labels, order items low in
stock, etc. In total, wehave29 dashboard retrieval tasksacrosseach L2 and L3 difficulty levels. We
show theL2 goal and L3 task description inFig. 15 for atask requiring an agent to placeorder for items
low in stock after looking at acatalog chart. Theprotocol for thetask is in Fig. 27.

C.2.2 List and form retr ieval

(a) List/ form retrieval L2 goal. (b) List/ form retrieval L3 task description.

Figure 16: List/ form retrieval task: a) The goal given to the agent in chat for the L2 difficulty level. b) The
description of thetask assigned to theagent for theL3 difficulty level.

Retrieve information using filtersand forms on theplatform and perform subsequent tasks such as
ordering itemsor providing an answer in thechat. In total, wehave10 dashboard retrieval tasksacross
each L2 and L3 difficulty levels. Weshow theL2 goal and L3 task description in Fig. 16 for a task
requiring extracting information from aform. Theprotocol for thetask is in Fig. 28.

C.3 Data-dr iven decision making and reasoning (156⇥2 tasks)

Weevaluatetheability of web agentsto interpret data, perform logical and mathematical reasoning,
and taketask-related decisions.

20

Example: The agent is assigned a ticket and instruction: “Please solve this.”
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interactions, such as the 500,000 daily users of Disney+’s

customer help center (Maas, 2020). ServiceNow’sextensive

reachmakesit an ideal real-worldenvironment for evaluating

thepotential impact of UI assistants in theworkplace.

Our contributionsareasfollows:

• WorkArena: A realistic benchmark of enterprise-related

tasks for web agents comprising 19,950 unique task

instances (§3, Fig. 1a);

• BrowserGym: A new framework for thedevelopment and

evaluation of web agents, compatiblewith previousbench-

markslikeWebArena(Zhou et al., 2023), MiniWoB (Liu

et al., 2018; Shi et al., 2017a) and WebShop (Yao et al.,

2022), that offersaricher set of multimodal observations

(e.g., screenshot, accessibility tree, screen coordinates),

abroader set of actions(e.g., Python codeand high-level

primitives), and supports chat-based interactions (§ 4,

Fig. 1b); Surprisingly, these features contribute to

bringing our GPT-4 agent at the top of the leaderboard

on WebArena, with ascoreof 25.4%, contrasting with the

scoreof theoriginal paper, 14.4%.

• Empir ical study: Wereport acollection of experiments

to assess the ability of state-of-the-art large language

model (LLM)-based agents to solveWorkArena, aswell

asan analysisof theimpact of thedifferent BrowserGym

featureson WorkArenaand MiniWoB (§5).

2. Related Works

Benchmarks for web agents: Early benchmarks for web

agents were based on synthetic web environments where

agentsweretasked withperforming low-level keyboard and

mouse actions (Shi et al., 2017b). Notable examples are

MiniWoB (Shi et al., 2017a; Liu et al., 2018), which offer a

collection of 125 toy web tasksranging from clicking aspe-

cificbutton to using abasic text editor, and WebShop (Yao

et al., 2022), asimulated e-commercewebsitewith shopping

tasksthat requiresearching and browsing acatalog of items.

Morerecently,Zhouet al. (2023) introducedWebArena, acol-

lection of 190 tasksbased on realistic websites that emulate

real-world domainssuch ase-commerce, social forums, col-

laborativesoftwaredevelopment, and content management.

WebArena isanotoriously challenging benchmark, with a

success rate of 14% for astate-of-the-art web agent based

on GPT-4, and 78% for human agents. Deng et al. (2023)

proposed Min2Web, alarge-scaledataset of 2,000 web inter-

actionsfrom137websitescuratedby humanannotators. Sim-

ilarly, Lù et al. (2024) proposeWebLINX, acurated dataset

of web interactionscomposed of 2337expert demonstrations

from 155 different real-world websites. In WebLINX, each

task is composed of a turn-based chat dialogue averaging

43 interactionsper task. Last, Heet al. (2024) propose300

information-retrieval tasks, from 15 real-world consumer

websites (e.g., Amazon, Coursera, Booking), which areused

to evaluateWebVoyager, avision-based web agent.

Our proposed benchmark, WorkArena, is designed to

complement existing work by specifically focusing on

real-world enterprise software applications. It includes a

wide range of tasks that collectively encompass several

end-to-end workflows typically performed by knowledge

workers. Additionally, it poses a series of technical

challenges, such aspageswith very largedocument object

models (DOMs), non-standard HTML, and complex UI

elements, which we outline in § 3.2. This benchmark

integrates into BrowserGym, a new environment that we

proposefor theevaluation of web agents, which aggregates

all featuresproposed in previouswork, such asmultimodal

observations and code-based actions while being the first

to support chat-based agent-user interactions (§4.1).

LLM-based Agents: The scope of our experimental

contributionsislimited to web agentsthat rely on language

2
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interactions, such as the 500,000 daily users of Disney+’s

customer help center (Maas, 2020). ServiceNow’sextensive

reachmakesit an ideal real-worldenvironment for evaluating

thepotential impact of UI assistants in theworkplace.

Our contributionsareasfollows:

• WorkArena: A realistic benchmark of enterprise-related

tasks for web agents comprising 19,950 unique task

instances (§3, Fig. 1a);

• BrowserGym: A new framework for thedevelopment and

evaluation of web agents, compatiblewith previousbench-

markslikeWebArena(Zhou et al., 2023), MiniWoB (Liu

et al., 2018; Shi et al., 2017a) and WebShop (Yao et al.,

2022), that offersaricher set of multimodal observations

(e.g., screenshot, accessibility tree, screen coordinates),

abroader set of actions(e.g., Python codeand high-level

primitives), and supports chat-based interactions (§ 4,

Fig. 1b); Surprisingly, these features contribute to

bringing our GPT-4 agent at the top of the leaderboard

on WebArena, with ascoreof 25.4%, contrasting with the

scoreof theoriginal paper, 14.4%.

• Empir ical study: Wereport acollection of experiments

to assess the ability of state-of-the-art large language

model (LLM)-based agents to solveWorkArena, aswell

asan analysisof theimpact of thedifferent BrowserGym

featureson WorkArenaand MiniWoB (§5).

2. Related Works

Benchmarks for web agents: Early benchmarks for web

agents were based on synthetic web environments where

agentsweretasked withperforming low-level keyboard and

mouse actions (Shi et al., 2017b). Notable examples are

MiniWoB (Shi et al., 2017a; Liu et al., 2018), which offer a

collection of 125 toy web tasksranging from clicking aspe-

cificbutton to using abasic text editor, and WebShop (Yao

et al., 2022), asimulated e-commercewebsitewith shopping

tasksthat requiresearching and browsing acatalog of items.

Morerecently,Zhouet al. (2023) introducedWebArena, acol-

lection of 190 tasksbased on realistic websites that emulate

real-world domainssuch ase-commerce, social forums, col-

laborativesoftwaredevelopment, and content management.

WebArena isanotoriously challenging benchmark, with a

success rate of 14% for astate-of-the-art web agent based

on GPT-4, and 78% for human agents. Deng et al. (2023)

proposed Min2Web, alarge-scaledataset of 2,000 web inter-

actionsfrom137websitescuratedby humanannotators. Sim-

ilarly, Lù et al. (2024) proposeWebLINX, acurated dataset

of web interactionscomposed of 2337expert demonstrations

from 155 different real-world websites. In WebLINX, each

task is composed of a turn-based chat dialogue averaging

43 interactions per task. Last, Heet al. (2024) propose300

information-retrieval tasks, from 15 real-world consumer

websites (e.g., Amazon, Coursera, Booking), which areused

to evaluateWebVoyager, avision-based web agent.

Our proposed benchmark, WorkArena, is designed to

complement existing work by specifically focusing on

real-world enterprise software applications. It includes a

wide range of tasks that collectively encompass several

end-to-end workflows typically performed by knowledge

workers. Additionally, it poses a series of technical

challenges, such aspageswith very largedocument object

models (DOMs), non-standard HTML, and complex UI

elements, which we outline in § 3.2. This benchmark

integrates into BrowserGym, a new environment that we

proposefor theevaluation of web agents, which aggregates

all featuresproposed in previouswork, such asmultimodal

observations and code-based actions while being the first

to support chat-based agent-user interactions (§4.1).

LLM-based Agents: The scope of our experimental

contributionsislimited to web agentsthat rely on language
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interactions, such as the 500,000 daily users of Disney+’s

customer help center (Maas, 2020). ServiceNow’sextensive

reachmakesit an ideal real-worldenvironment for evaluating

thepotential impact of UI assistants in theworkplace.

Our contributionsareasfollows:

• WorkArena: A realistic benchmark of enterprise-related

tasks for web agents comprising 19,950 unique task

instances (§3, Fig. 1a);

• BrowserGym: A new framework for thedevelopment and

evaluation of web agents, compatiblewith previousbench-

markslikeWebArena(Zhou et al., 2023), MiniWoB (Liu

et al., 2018; Shi et al., 2017a) and WebShop (Yao et al.,

2022), that offersaricher set of multimodal observations

(e.g., screenshot, accessibility tree, screen coordinates),

abroader set of actions(e.g., Python codeand high-level

primitives), and supports chat-based interactions (§ 4,

Fig. 1b); Surprisingly, these features contribute to

bringing our GPT-4 agent at the top of the leaderboard

on WebArena, with ascoreof 25.4%, contrasting with the

scoreof theoriginal paper, 14.4%.

• Empir ical study: Wereport acollection of experiments

to assess the ability of state-of-the-art large language

model (LLM)-based agents to solveWorkArena, aswell

asan analysisof theimpact of thedifferent BrowserGym

featureson WorkArenaand MiniWoB (§5).

2. Related Works

Benchmarks for web agents: Early benchmarks for web

agents were based on synthetic web environments where

agentsweretasked withperforming low-level keyboard and

mouse actions (Shi et al., 2017b). Notable examples are

MiniWoB (Shi et al., 2017a; Liu et al., 2018), which offer a

collection of 125 toy web tasksranging from clicking aspe-

cificbutton to using abasic text editor, and WebShop (Yao

et al., 2022), asimulated e-commercewebsitewith shopping

tasksthat requiresearching and browsing acatalog of items.

Morerecently,Zhouet al. (2023) introducedWebArena, acol-

lection of 190 tasksbased on realistic websitesthat emulate

real-world domainssuch ase-commerce, social forums, col-

laborativesoftwaredevelopment, and content management.

WebArena isanotoriously challenging benchmark, with a

success rate of 14% for astate-of-the-art web agent based

on GPT-4, and 78% for human agents. Deng et al. (2023)

proposed Min2Web, alarge-scaledataset of 2,000 web inter-

actionsfrom137websitescuratedby humanannotators. Sim-

ilarly, Lù et al. (2024) proposeWebLINX, acurated dataset

of web interactionscomposed of 2337expert demonstrations

from 155 different real-world websites. In WebLINX, each

task is composed of a turn-based chat dialogue averaging

43 interactions per task. Last, Heet al. (2024) propose300

information-retrieval tasks, from 15 real-world consumer

websites (e.g., Amazon, Coursera, Booking), which areused

to evaluateWebVoyager, avision-based web agent.

Our proposed benchmark, WorkArena, is designed to

complement existing work by specifically focusing on

real-world enterprise software applications. It includes a

wide range of tasks that collectively encompass several

end-to-end workflows typically performed by knowledge

workers. Additionally, it poses a series of technical

challenges, such aspageswith very largedocument object

models (DOMs), non-standard HTML, and complex UI

elements, which we outline in § 3.2. This benchmark

integrates into BrowserGym, a new environment that we

proposefor theevaluation of web agents, which aggregates

all featuresproposed in previouswork, such asmultimodal

observations and code-based actions while being the first

to support chat-based agent-user interactions (§4.1).

LLM-based Agents: The scope of our experimental

contributionsislimited to web agentsthat rely on language
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WorkArena: the benchmark is far from being solved
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 Security, robustness (e.g., hijacking, jailbreaking) 

 Long-term planning

o Large-scale data collection

o Dealing with sparse rewards

o LLM fine tuning strategies

 Cost and speed

o Shrinking huge observation spaces (RAG, etc.)

o Multi-agent architectures with specialized agents

 Societal Impact of agents

Future Directions – Road to deployment
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