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With LLMs and Al getting significantly better in recent years, it has changed how web
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natural language programming bring to web development and what type of benefits
and drawbacks might emerge. Vibe coding and fully delegating development to Al
tools is a relatively new area in web development, which is the reason for this study.
This study is conducted as a literature review going over papers and research related

to vibe coding and no-code style programming in web development.

Web development has shifted from manually writing code to generating code and tests
with Al agents, which leaves resources for other parts of the process. Delegating
development to Al has several levels depending on the amount of work left to the
human developer, ranging from expert consultant to full delegation - in other words,
using vibe coding. Vibe coding is defined as leaving everything to the "vibes' referring

to fully letting the Al agent create and test the web application.

Vibe coding can bring benefits to the user with its speed and knowledge, offering an
easy way to try new projects and ideas with limited resources. it can also teach users

about certain algorithms and architectural decisions.

Applying vibe coding can also bring a series of drawbacks, such as vulnerabilities in the
form of security issues and risks. The use of LLMs can also bring ethical issues, such
as bias in the LLM outputs, LLM hallucinations in the form of non-factual outputs,
and the non-transparent use of AIl. Furthermore, purely using Al to program can lead

to the decay of knowledge for the developer, leading to more risks in the future.
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Suurten kielimallien ja tekodlyn merkittdava kehitys viime vuosina on muuttanut 1a-
hestymistd verkkokehitykseen. Tamé kandidaatintyd pyrkii késittelemadn muutoksia,
joita vibe koodaus ja ohjelmointi luonnollisella kielella tuovat verkkokehitykseen, seka
niiden hyo6tyja ja haittoja. Vibe coding seké ohjelmakehityksen delegointi tekoalytyo-
kaluille ovat suhteellisen uusia alueita verkkokehityksessé, miké on tdmén tutkimuksen
taustalla. Tutkimus on toteutettu kirjallisuuskatsauksena, jossa kdydaan lapi vibe co-
dingia ja koodittoman ohjelmointityylin soveltamista verkkokehityksessa kasittelevia

julkaisuja seka tutkimuksia.

Verkkokehitys on siirtynyt manuaalisesta koodin kirjoittamisesta tyon delegointiin te-
koadlyagenteille, sddstiaen resurrseja. Sovelluskehityksen delegoinnilla tekoélylle on usei-
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ohjelmointiin. Vibe koodaus maéritelldan kaiken jattdmiseksi "vibojen” varaan tar-

koittaen, etta tekodlyagentti luo ja testaa verkkosovelluksen taysin itsenaisesti.

Vibe koodaus voi tuoda kéyttajille etuja nopeutensa seka tietojen kattavuuden an-
siosta, tarjoten helpon tavan kokeilla uusia projekteja ja ideoita véhilla resursseilla. Se

pystyy myo0s opettamaan kayttéjille tiettyja algoritmeja ja arkkitehtuurisia ratkaisuja.

Toisaalta vibe koodauksen kédyttoonotto voi tuoda mukanaan useita haittoja, kuten
haavoittuvuuksia tietoturva ongelmien ja riskien muodossa. Suurten kielimallien kéyt-
to6 voi tuoda myos eettisia ongelmia, kuten taipumuksia mallin tuottamissa tuloksissa,
hallusinaatioita eli virheellisid vastauksia, seka tekodlyn kayton lapindkymattomyyt-
té. Lisaksi pelkastaan tekoalyn kaytto ohjelmoinnissa voi johtaa kehittajan osaamisen

héviamiseen, mika voi aiheuttaa ongelmia tulevaisuudessa.
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1 Introduction

Traditionally, the development of web applications has been a domain of specialists, as
shown by Jatinder [1]. Specialists who first have to possess the knowledge to build the
architecture of a web application. Those who had learned the syntax of different languages
required such as JavaScript and Cascading Style Sheets (CSS). Web developers also had to
know how to handle data using languages such as Structured Query Language (SQL) with
various databases. In addition to different languages and tools, as shown by Fowler and
Stanwick [2], web developers also traditionally required knowledge to create designs for
websites that capture user interest or function efficiently. Also, knowledge of maintaining

and debugging a web application was necessary.

However, as shown by Gadde [3] with the Large Language Models (LLMs) and Artifi-
cial Intelligence (Al) getting increasingly better, the knowledge and development process
in general has been gradually changing. The change has been a shift from manual la-
bor towards no-code programming and Natural Language Programming (NLP). In such
approaches to web development, only a prompt written in natural language is needed
to create fully deployable full-stack web applications. With the shift from manual to
Al-generated, the developers can focus their resources more on the creative side of web
development. The term "Vibe coding" was defined by Karpathy [4], co-founder of Ope-
nAl and former Al leader at Tesla, on February 6, 2025. Vibe coding is, as he describes,
'a new kind of coding where you fully give into the vibes, embrace exponentials, and
forget that the code even exists". Vibe coding opens up the domain of web development,

previously held by specialists, making it now accessible to everyone.

1.1 Related work

Since vibe coding is a relatively new phenomenon, research on the subject is currently
being conducted. Numerous papers have already emerged, including research made by
Partha [5], which discusses the whole phenomenon, going over practices, tools, and limi-
tations. More research has been conducted in the field of NLP, including papers such as
research by Shaji George et al. [6] and Gadde [3].

1.2 Why research vibe coding in web development?

Vibe coding is a relatively new area in web development and programming fields. For
this reason, this thesis aims to bring up knowledge of the possibilities and downfalls that
this type of no-code programming style can offer. This thesis aims to answer the question

of what norms have vibe coding and Natural Language Programming (NLP) changed in



web development. This includes changes in the developers’ practices and their impact,

including also the benefits and drawbacks that might follow.

1.3 Research questions

The thesis was conducted as a survey-type literature review going over research done on
Al, web development, NLP, and Vibe coding. The thesis aims to find out the effects of

vibe coding in the web development field.

Research questions:

1. What has changed in web development with "Vibe coding" and NLP?

2. What benefits and drawbacks do NLP and vibe coding bring to web development?

In RQ1, I research the shift from manual code writing and learning of various languages
to produce web software towards delegation to Al agents. RQ2 shows the benefits and
drawbacks of adapting vibe coding to developing web software and software development

in general.

1.4 Structure of the thesis

In Section 2, I introduce natural language programming and go over different approaches
of delegating parts of the development process to Al. Section 2 also discusses vibe coding
and how it connects to NLP. In Section 3, I will go over the workflow of vibe coding,
discussing prompting and code generation while introducing different tools created specif-
ically for NLP. Section 4 focuses on the second research question, listing various benefits
that can be expected from using vibe coding and also the main drawbacks that might
occur. In Section 5, the thesis is tied together with the conclusions found and the research

questions answered.



2 From Natural Language Programming to Vibe Cod-
ing

This section introduces natural language programming and then explores various ap-
proaches to it. These approaches differ based on how much of the code creation and
other parts of the development process are delegated to Al agents. The approaches range
from expert consultation, where the Al does not have access to the codebase, to full del-
egation, where everything is left for an Al agent. Lastly, this section discusses the vibe

coding phenomenon and how it is connected to natural language programming.

2.1 Natural Language Programming

In research performed by Gadde [3], Natural Language Programming (NLP) is defined as
programming and building software with the use of natural language. Natural language
is used instead of languages specifically made for a machine to understand, such as C or
JavaScript. NLP is utilized using prompts, which can be thought of as scripts for the
LLM, and delegating the work to an AI agent, which will generate the code. Gadde [3]
continues that this change in programming style takes away the need for a developer to
learn the varying syntax for different programming languages, thus being able to focus
their efforts on the architectural and algorithmic side of the software. This can lead to
more well-defined software, since the developer can focus solely on the problem-solving
part of the development. Gadde [3] argues that the rise of NLP has also brought develop-
ment significantly closer to people who have focused on different fields from programming
or software development, breaking the traditional domain of specialists. NLP has also
made it possible to remove the gap between specialists of different branches and develop-
ers. Usually, the specialists have to describe the requirements and features they need for
the application while trying to explain the field-related terms. This approach may often
lead to miscommunications. With Al and NLP, the specialist can tell their requirements
directly to the Al tool/assistant that can understand the field-specific terms and provide
an accurate response to them. The employment of Al agents can be divided into different
"levels" depending on the amount of delegation to the agent. In research by Partha [5],
these range from the highest to lowest: full delegation, guided delegation, active pairing,

and expert consultant.

2.2 Full delegation

In research by Partha [5] full delegation approach to programming indicates granting the

AT agent full control of the coding environment. The agent is provided a task along with



requirements and other criteria in natural language. The agent then constructs it into a
task graph, where each sub-task represents a part of the product to be built. With the
abilities of the Al agent, it can handle both the front-end and backend while choosing
the most efficient languages depending on the requirements set. The agent is usually also
provided access to the code-base and files to be able to work with the dependencies and
libraries of the pre-existing code. From the supplied requirements, the agent can apply
automated test generating frameworks to create unit, integration, and contract tests to
meet the set criteria [5]. With the tests performed, the agent can commit the changes to
the feature branch. The use of full delegation can solve tasks faster than implementing

them manually, however, it trades it for reliability.

Full delegation is a relatively uncommon approach, as it places significant trust in the Al
with minimal monitoring from human programmers. According to Partha [5], applications
developed with natural language prompting possess significant chances of concerning
security patterns. They show a 67% chance of containing at least one of Open Worldwide
Application Security Project (OWASP) top 10' vulnerabilities. For these reasons, the
employment of full delegation focuses on simple, low-risk tasks that include clear criteria

to meet.

2.3 Guided delegation

Partha [5] continues that guided delegation is an approach that, similarly to full delega-
tion, leaves the development to an Al agent. The difference, however, comes in the form
of "checkpoints' where the human developer can inspect the progress made by the Al
agent and choose to modify it if it does not match the criteria set form the requirements.
The developers can provide feedback in natural language to the Al agent that can refine

the previously developed part.

According to Partha [5], the utilization of guided delegation can reduce the risks associ-
ated with letting Al agents develop applications. Since the human developer can inspect
the code, they can spot and reduce the security vulnerabilities and errors. However, this
relies on the human developer’s ability to read and understand the code written by the
AT agent. Without the proper knowledge to spot and remove the mistakes by the agents,
guided delegation will quickly revert to full delegation.

For these reasons, guided delegation can be applied more safely and with tasks having a
higher risk than using full delegation. However, the code is not being written by a human
developer; therefore, the developer checking the checkpoints provided by the agent needs

to possess the required expertise in the area for the risks to decrease significantly.

LOWASP top 10 vulnerabilities represent a broad consensus of the most critical security risks in web

applications [7].



2.4 Active pairing

Two-person pair programming is a popular approach to developing software since two
people can write code and then review each other’s progress. This way, developers can
catch the errors, assist if the other encounters a problem, or just provide a new perspective

on the subject.

Active pairing replaces one of the human developers with an AI agent. The Al agent
often comes built in an Integrated Development Environment (IDE) where it can offer
adjustments that the developer chooses to add or ignore [5]. The agent follows as the
developer types and offers auto-fill options and functional suggestions. The Al can analyze
the entire code-base and adjust its code suggestions to ensure consistency with already
existing patterns [5]. In active pairing, Al can also offer an overlay where the developer

can ask questions regarding design, functionality, or to help visualize the problem at

hand.

Active pairing is significantly more commonly utilized compared to either full or guided
delegation since the developer is in charge of the code generated. With the code being
written by the developer, it becomes simpler to come back for improvements, adjust, or
fix the code since they possess a complete understanding of it. Understanding and the
ability to explain the code make active pairing significantly less risky than delegating the
coding process to an Al agent, making it a viable tool to apply in advanced tasks that

require creativity and contain no strict requirements [5].

2.5 Expert consultation

When Al is being utilized as an expert consultant, the agent functions as a knowledge
bank rather than an autonomous code generator [5]. The developer can ask the agent,
for example, to model the problem, to supply a clearer image for the developer, or to
evaluate the benefits and drawbacks of various approaches available. The output provided
by the agent usually consists of code snippets, analyses, and decision matrices. In the
expert consultation, unlike the delegation models and active pairing the the agent does

not modify the code base, and only assists the developer [5].

Expert consultation is the "safest" approach to Al-assisted development since the Al agent
does not alter the code-base but only assists the developer with ideas and knowledge. It
can be significantly slower since the developer must write everything themselves, but the

result in complex systems can be more reliable.



2.6 Vibe coding

As Andrej Karpathy defined vibe coding [4], he described it as forgetting that the code
even exists. This "forgetting" is achieved by fully delegating the code generation process
to an Al agent. Vibe coding is basically another name given to full delegation, where
the developer leaves everything to the "vibes" as Karpathy described [4]. In vibe coding,
the programmer fully trusts the functions and tests written by Al without necessarily
possessing the knowledge to understand if the code meets the required standard. As
a result, vibe coders may push code that has only been checked by Al to production,
which, in the best scenarios, can lead to rapid completion of tasks. However, in many
cases, relying solely on the code written by Al can jeopardize the project since the Al-
written code might work on its own, but could still collide with other components or

include serious vulnerabilities.

2.7 Summary

Creating code and developing web applications has shifted from manually writing code to
instructing computers using natural language. Natural Language Programming (NLP)
refers to code creation using natural languages. Creating code with natural language is
possible with Al agents powered by Large Language Models (LLM). There are different
"levels" of delegating the development process from an expert consultant to full delegation.
In summary, Table 1 shows the different styles of Al-assisted programming with brief

explanations of each.

Table 1: Levels of Al delegation
Different levels of delegation

Expert consultant Does not modify the code. Assists as a knowledge bank.

Active pairing Imitates pair programming. Offers analysis and auto fill op-
tions

Guided delegation Al writes the code, but a human developer has checkpoints

to verify it.

Full delegation Everything delegated to Al agent.

Vibe coding Full delegation without necessarily the knowledge needed to

understand the outputs.
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3 Web Development with Vibe Coding

This section discusses the workflow of vibe coding. Starting with architecture and code
generation using generative Al, also discussing to what kind of prompting is useful. The
section also introduces a selection of the most popular vibe coding and NLP tools, briefly

explaining the main functions of each of them.

3.1 Architecture with Generative Al

Whether building anything ranging from skyscrapers to software, everything begins with
the architecture. With a vibe coding approach to development, architecture becomes
increasingly important. The reason being that for an LLM to be able to create a working
web application, it needs prompts that are well-structured and have clear criteria to fulfil.
With a regular NLP approach, these are usually parts that the developers focus on and
spend most time on, since, without a proper prompt, the result is unlikely to meet the
requirements. However, with vibe coding and fully delegating the development to Al

agents, this process can be conducted with Generative Al (GenAl).

As shown by Esposito et al. [8], GenAl refers to Artificial Intelligence that can create new
content referring to existing data. In web development, GenAl can be utilized, along with
many other things, to create new architecture based on given requirements and criteria.
The use of generative Al for architectural purposes in web development and software
engineering in general is a relatively new approach. Therefore, the way developers view
it still varies. Using GenAl to create software architecture has the potential to change

how system design is approached.

Esposito et al. [8] argue that currently, the most utilized LLM for SA-related studies is
OpenAl with 62%, followed by Google’s models. The most common way to utilize GenAl
was the requirement to architecture being 40% of the reports, followed by architecture to

code with 32% [8].

As the use of GenAl is relatively new in the SA field, its applications come with risks
and uncertainty. Esposito et al. [8] continue that the most common flaw found was the
accuracy of the LLM, referring to it being inconsistent and giving unreliable results [8].
This is followed by LLM hallucinations and ethnic concerns. LLM hallucinations refer to
the AI agents creating or referring to content that does not exist and is made up. Esposito
et al. [8] argues that ethnic concerns rise in GenAl in SA in terms of bias in architectural
decisions and a lack of transparency in architectural decisions. These become critical, for

example, in fields such as healthcare and finance.
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3.2 Prompting

As noted by Durieux et al. [9], prompting is a crucial part of working with LLMs. With
proper prompting, the developer can provide LLM with a clear roadmap, enabling it to
understand exactly which criteria to meet. A proper prompt ensures that the Al agent
behaves exactly, or as close as possible, as expected, and enables the LLM to generate
the desired results. Prompts usually consist of the goal of what should be achieved, some
criteria that it should meet, limitations set by requirements, ethics, or other limiting
factors, and the format that the result should follow. Prompts usually also contain a
pre-prompt that sets up the LLM to behave as intended for the following prompts, and
enhances the results the developer acquires from the discussion with the Al agent [10].
Figure 1 shows an example of a prompt that could be employed to create functionality
specified by the user. The prompt consists of the task that needs to be done, requirements

for it, and criteria it should meet, in addition to a couple of notes for the LLM to follow.

I need to implement [specific functionality] in [programming language]

Key requirements:

1. [Requirement 1]

2. [Requirement 2]

3. [Requirement 3]

Please consider:

- Error handling

- Edge cases

- Performance optimization

- Best practices for [language/framework]

Please do not unnecessarily remove any comments or code.

Generate the code with clear comments explaining the logic.

Figure 1: Example of a prompt

After pre-prompting, the LLM can help the developer by "chatting" with it, optimizing

the algorithms and functions, and shaping them to match the criteria.
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3.3 Code generation

In the vibe coding style of web development, the production of code is similar to archi-
tecture, fully delegated to Al agents using GenAl. There are several tools created specif-
ically to generate software in addition to general Al agents like ChatGPT. As shown by
Partha [5], tools that work separately online, such as Lovable, V0, and Replit, are called
browser-based tools. Tools like Cursor, Windsurf, and GitHub Copilot are code editors

and extensions that work with IDEs.

Browser-based tools Browser-based tools that are leading the front in the space are
Lovable, Bolt, and Replit, listed by Gadde [3]. Lovable can produce full-stack applications

from natural language prompts that can reach professional-level designs.

Lovable utilizes OpenAl’'s GPT with Claude for complex reasoning and Google’s Gemini
for long-context tasks [5]. Lovable also integrates platforms like Supabase that can handle

services such as databases, authentication, and real-time subscriptions, to name a few.

Replit allows developers to build and develop applications with simple natural language
prompts and offers the ability to improve the product with the Al agent. Replit allows
the ability to import tools like Figma, which can be applied to easily design the website
and describe to the Al agent how it should look. Replit offers a variety of program-
ming languages such as Python, JavaScript, C++, and Go. Replit also enables multiple

developers to collaborate on projects simultaneously in an efficient way [11].

Bolt allows the creation and deployment of full-stack web applications with simple natural
prompts that require minimal configurations [3]. Bolt can also utilize Figma imports for
easy web designs, it also offers access to services like Supabase for databases and Stripe
for transactions. Bolt utilizes Anthropic’s Claude 3.5 and Google’s Gemini 2.0 for its dual
AT engine [5]. Bolt supports frameworks such as Next.js, Astro, Svelte, Remix, Vue.js,

and Angular for the developer to tailor the application in accordance with their wishes.

IDEs and code editors One of the most well-known tools for vibe coding is the Cursor,
which is built on top of the popular coding environment Visual Studio (VS) Code IDE.
Cursor has gained popularity through its auto-fill features when pressing the tab key
on the keyboard [3]. A vector-based context indexing, which comes from purpose-built
LLMs that continuously ingest repository embeddings, is utilized for the auto-fill feature
[5]. Cursor can work as a coding partner that has different modes: ask mode, manual
mode, and agent mode. In agent mode Cursor can complete tasks asked of it while
offering checkpoints for easy rollbacks. In ask mode Cursor works more as an expert

consultant, not writing code but offering insight on algorithms and optimization.

The other well-known IDE for vibe coding is Windsurf editor made by Codeium [3]. The
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core of Windsurf is called "Cascade" which supports multiple different LLMs and can,
in real time, continuously observe users’ edits, making it easier to keep editing the code

without the need to repeat the context to the agent.

3.4 Summary

Generative Al refers to artificial intelligence that can generate new content from refer-
ences. GenAl can be applied throughout the development process of web applications,
from the architecture to design. To have the best result from the use of genAl, the prompt
applied must be carefully crafted. A prompt sets up the Al agent with, as an example,
background information, criteria to meet, limitations in the output, and the format the

output should be in.

The number of different tools for vibe coding has risen recently. These tools possess the
ability to turn simple prompts or ideas into working full-stack web applications. They
also offer a variety of different gadgets to assist with different parts of the development
process. In Table 2 a few of the most popular ones of recent years are listed, in addition

to brief explanations of what they can offer.

Table 2: Vibe coding tools
AT tools for vibe coding.

Lovable | Works with OpenAT’s GPT and Claude with Google’s Gemini for long-

context tasks. Capable of producing full-stack applications.

Replit the Ability to import tools such as Figma to assist with the development.
Offers a wide range of programming languages. Also possible to work
simultaneously with other people.

Bolt Utilizes Claude 3.5 and Gemini 2.0 for a dual Al engine. Offers a range

of programming languages in addition to various frameworks and capa-

bilities for full-stack web applications.

Cursor | Coding partner that offers auto-fill options.

Windsurf | Powered by multiple LLMs, and can continuously observe users’ edits in

real time to avoid the requirement to repeat the context.
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4 Discussion

This section discusses the benefits and drawbacks that can be expected from implementing
the vibe coding approach to not only web development but programming in general.
The effects will be discussed concerning individual developers and larger groups, such as

companies.

4.1 Benefits of vibe coding

Since vibe coding is a relatively new phenomenon, there are still unknowns it presents
and potential drawbacks it can bring [5]. However, there are numerous benefits that can
be achieved by adapting vibe coding to web development, with the main benefits showing

in speed and knowledge.

Development speed One of the more significant benefits that can be achieved with
vibe coding is speed [12]. The ability to turn ideas into testable applications and products
from minutes to hours instead of days brings clear benefits. This rapid deployment allows
companies and startups to quickly develop something concrete for the shareholders to see

and evaluate.

Vibe coding in coding instruction Vibe coding and the utilization of Al agents
can also be applied as a way to teach programming and web development. Many of
the AI agents offer collaboration and code-sharing abilities, which can be applied to
group projects. The debug abilities and error-finding capabilities can help the developers

identify common errors and watch out for them in the future [11].

More time for design Using vibe coding removes the time needed to manually write
the functionality, set up the databases, deploy the website, and perform other procedures
that take manual labor in developing a website. This leaves the developer more time to
work on the design of the website and its functionality or attractiveness. Developers also
do not need to learn the different syntax of all the different programming languages or

the different frameworks that need to be operated.

Automatic test generation Using GenAl can enhance testing the software in many
cases since it is often difficult and labor-consuming to consider all or close to all possible
scenarios. GenAl can be utilized to automatically generate tests to handle a wide range
of scenarios and edge cases that the developer might not have thought about [13]. GenAl

can also be employed to enhance code analysis and optimization by analyzing the code and
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looking for potential bugs or vulnerabilities. Optimization with GenAl can be achieved
by asking the Al agent for help in complex problems where there are multiple possible

solutions and the optimal one is not clearly visible [13]

4.2 Drawbacks of vibe coding

While the benefits that can occur from using vibe coding are appealing, there are several
drawbacks that it can bring. Those include vulnerabilities, technical debt, knowledge

decay, ethical issues, and LLM inconsistency.

Vulnerabilities The LLMs and no-code programming tools have been progressing at a
rapid pace. However, the significant speed advantage of using LLMs for web development
and programming in general also comes with a range of drawbacks, each carrying different
levels of risk. The most commonly faced drawbacks are LLM inaccuracy [8] and security
risks [3]. These risks can be mitigated by the developer going over the code written by
the Al agent. However, "pure" vibe coders that, as Karpathy stated while defining vibe
coding, "fully give into vibes," might not possess the required skill and knowledge for
code review. Without the proper knowledge in, for example, web security, fully trusting
code and websites created by Al agents leaves vulnerabilities to attacks against them,
endangering the data stored. The lack of skill can also lead to security issues, even if
the code generated by Al would be sufficient. For example, in a scenario where the vibe
code-using developer needs to develop or modify a feature, they might insert a part of
the code-base to the Al agent for it to develop the feature in their place. In many cases,
that might not be a problem, however, the code base can contain sensitive data, which

could lead to breach of contract or breaking of law at worst.

Technical debt Shown by Bogner et al. [14], only using code produced by AT agents
in bigger groups, like companies, can lead to technical debt as time goes on. Technical
debt refers to the costs of taking an easier or faster solution in the present moment that
needs to be improved later, rather than using more effort initially to make it correct. For
example, not building the website to be scalable initially and having to utilize significantly
more resources later to modify the working product. Using vibe-coded code that has not
been fully inspected might work initially, but the flexibility might not be at the required
level. Later on, as the requirements change for various reasons, the code can not meet the
criteria. Software built with vibe coding tools possesses a 3.8 times longer time to repair
ratio compared to traditionally built ones [3], which leads to major loss of resources in
long-term investment. This might be one of the reasons why software and projects built

with vibe coding possess a 37% drop rate compared to the 12% of traditionally built
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ones. However, software built with Vibe coding requires significantly fewer resources to

get started, leading to less of a wall to try, which could amount to the higher drop rate.

Knowledge decay As shown by Macnamara et al. [15], the use of Al tools can lead
to the decay of skill from the user in the medical field. This also applies in the field
of programming since programming is a skill that often requires repetition to memorize
needed functions, also the field is also constantly changing, which requires constantly
keeping up with it. Delegating all of that to an Al agent can slowly lead to the decay
of those skills. This decay of skill can be avoided while still implementing a no-code/
vibe coding approach. A solution is, for example, to have days or weeks where delegating
the code to an agent is not allowed, and the developer is required to fully write the code

manually, while using the Al as an expert consultant at most.

Ethical issues With LLMs being models trained on large amounts of data, there exist
ethical issues when it comes to their outputs. The models are trained with data, therefore,
if the data is biased, meaning it contains errors or favors one side over another, the LLM
will follow the same bias. This bias leads to lower quality outputs, the errors in the
training data will result in errors in the code that the LLM generates. The favoring of
some aspect can lead to discriminatory and unfair results [13], which can be critical in
fields like healthcare and criminal justice where fairness is critical. This bias can damage

a company’s image or potentially lead to legal violations. [13].

An ethical problem with LLM-generated code comes in the form of inconclusive or mis-
guided evidence, which stems from LLM hallucinations. LLM hallucination refers to a
situation where a LLM generates text that is inconsistent with the input provided or
the expected output [16]. In a review performed by Zhang et al. [16], it was found that
the most common LLM hallucination in code generation is task requirement violation.
This means that the generated code does not follow the functional and non-functional
requirements set to it [16]. The second most common hallucination was found to be fac-
tual knowledge conflicts, which refer to LLMs producing outputs that do not match with
previously established knowledge about the real world. For example, the code produced
by LLM can conflict with the existing code base and pre-existing code. Another exam-
ple is improper utilization of code libraries or Application Programming Interface (API),
which allows different programs to communicate and share data [16]. The third type of
hallucination found was project context conflicts, which differ from the factual knowledge
conflicts by not referring to well-known facts about the world but specific truths from the

related project [16].

In terms of "ownership' of a code written, programming has a different perspective com-

pared to other creative fields, such as music or art. Copying and pasting other developers’

17



lines of code has been a part of coding even before the rise of LLMs and Al agents. Since
many of the useful algorithms and functions have already been written many times before,
it is not necessary to "reinvent the wheel". For this reason, copying code generated by
LLMs does not in itself raise any ethical questions. However, the ethics for using LLMs
and borrowed code come in when it is not transparent. Transparency is key since there
are times when the utilization of Al-generated or borrowed code is prohibited, such as
academic assignments or interviews [13]. However, both of these have started to adapt

to the change in programming and development.

LLM inconsistency The outputs of LLMs vary heavily depending on the prompts
provided to them. Even the slightest change in the input prompt can result in unexpected
effects on the output [13]. The variety of LLMs can make it difficult to keep the outputs
consistent, and the unpredictability poses risks in many fields where critical and consistent

code is a must.
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5 Conclusion

This section goes over the research questions and draws conclusions based on the results
found in the research. The research questions were 1. What has changed in web develop-
ment with "Vibe coding" and NLP? 2. What benefits and drawbacks do NLP and vibe
coding bring to web development? Lastly, this section discusses possible future research

questions.

5.1 RQ1l: What has changed in web development with "Vibe
coding" and NLP?

Web development used to be traditionally the domain of experts who had spent time
learning the necessary coding languages to shape the website to their desires. Those who
knew not only the necessary algorithms but also the creativity to create eye-catching de-
signs. However, since the rise of Al and Natural Language Programming, that knowledge
has gradually shifted more and more to Al agents, breaking the domain of specialists.
There exist different scenarios of Al agents used depending on how much of the actual
work is delegated to the agent and how much coding the developer does. These scenarios
range from an expert consultant, where the Al agent does not alter the actual code at all,
but gives ideas and suggestions to help the developer, to full delegation, where basically
everything is left for the agent. Fully delegating the development process and giving in
to "vibes" is what defines vibe coding and is the next step in web development. In a vibe
coding approach to web development, the developer only requires the idea of what they
want to create and can write a prompt for the agent to use generative Al to create the

architecture, design, code, and tests necessary for it.

The focus in web development has shifted towards the creative side with creating the
necessary prompts since the previously time and labor consuming programming part can
now be handled significantly faster by Al agents. This shift has also brought up new
types of specialists, the prompt engineers who focus on creating the "perfect" prompts to
get the LLMs working as expected. With proper prompting, the developers can minimize

the inaccuracy with LLMs and bring out consistent results.

Even if the programming work has been gradually shifted to Al agents, the knowledge of
web applications is still needed to create secure, maintainable, and reliable web applica-
tions. If the knowledge is missing, the developer can not be certain of the results given

by Al, which can lead to security risks and data loss.
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5.2 RQ2: What benefits and drawbacks do NLP and vibe cod-

ing bring to web development?

The rise of Al has changed the way developers approach web development. However,
fully delegating the development to Al and applying vibe coding can be a double-edged
sword. It can bring both great benefits in terms of speed and creativity, but can lead to

significant risks for both the individuals and also bigger groups, such as companies.

The benefits that vibe coding can bring come from the speed and knowledge it can
bring to the user. The user only needs to have an idea and can immediately use Al agents
to test it and work with the agent to enhance it. This fast testing can reduce the costs

of trying new ideas and quickly tell if there are any results to get from them.

With the knowledge from LLMs can aid developers learn about different techniques and
algorithms to use for web development and programming in general. When a developer
encounters a complex problem, they can ask the agent to help in terms of visualization,

optimization, and examples, to name a few.

The drawbacks of vibe coding can be serious if the developer does not possess the
required knowledge to understand the code. The major drawbacks are LLLM inconsistency,
ethical issues, technical debt, vulnerabilities, and knowledge decay. LLM inconsistency
occurs since the outputs given by LLMs rely heavily on the prompt given to them and
the data it has been trained. Even the slightest change in the input prompt can result in

unexpected results.

Several ethical issues can be encountered when using genAl, with the first one being bias
in the outputs of the LLM that comes from bias in the training data. The second is LLM
hallucinations, which refer to a situation where a LLM gives outputs that do not align
with facts about the real world or the project. Ownership of the code is not as major

ethical issue as it is in other fields, as long as the use of generative Al is transparent.

Technical debt refers to the cost of taking an easier solution in the present and having to
use significantly more effort to fix it later on. The debt can accumulate from Al usage
with the LLM inconsistencies and the lack of knowledge from the developer when using

Al agents.

Knowledge decay refers to the loss of skill that developers might face if they fully delegate
all the tasks to AI. Web development is a skill that requires knowledge from many areas,
and when not utilized by the developer can start to fade. This loss of skill can lead to
many security risks and vulnerabilities in the software since the developer can not check

the code produced by generative Al.
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5.3 Open research questions

Since vibe coding is a relatively new subject in the web development field, the long-term
effects of software developed completely by Al agents are to be studied. In addition, the
effects of adapting vibe coding in companies and startups, and the effects that it might

bring to the infrastructure and the roles of people, are to be studied.
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