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The Reach Alliance

The Reach Alliance is a consortium of global universities — with partners in Ghana, South
Africa, Mexico, Canada, United Kingdom, Australia, and Singapore — developing the
leaders we need to solve urgent local challenges of the hard to reach — those underserved
for geographic, administrative, or social reasons. Working in interdisciplinary teams, Reach’s
globally minded students use rigorous research methods to identify innovative solutions to
climate, public health, and economic challenges. The UN’s Sustainable Development Goals
(SDGs) provide inspiration and a guiding framework. Research is conducted in collaboration
with local communities and with guidance from university faculty members, building capacity
and skills among Reach’s student researchers.

The Reach Alliance was created in 2015 by the University of Toronto’s Munk School of Global
Affairs & Public Policy, in partnership with the Mastercard Center for Inclusive Growth.
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Figure 1. Some of the Reach team with two migrant workers

Executive Summary

Singapore relies on migrant workers from
Bangladesh, India, and China for work in
construction, marine, and service. Their integral
contributions drive the country’s economic
development, underscoring their role in nation
building. Despite their contributions, these
workers face language and cultural barriers and
have limited access to essential resources. There
are several nongovernmental organizations
(NGOs) in Singapore as well as government
resources to address their needs, but more can
be done.

We designed a chatbot named MigrantPal,
which is less (human) resource intensive than
government or NGO personnel would be. It's
available 24/7 and can respond to multiple
migrant workers simultaneously. Of course,
chatbots cannot substitute for human contact and
support but we seek to explore their potential
and challenges. This is especially interesting
after the rise of Large Language Models (LLMs)
such as ChatGPT. In developing our chatbot, we
evaluated the effectiveness of LLMs when they're

integrated with more traditional forms of chatbot
development.

We engaged migrant workers to test and then
provide feedback on using MigrantPal and also
analyzed the anonymous responses between the
chatbot and workers. The chatbot allows both
text and voice inputs for ease of use. Traditional
chatbots often had limitations in understanding
users’ queries. Because our chatbot was
integrated with LLMs, we documented actual
conversations so we could evaluate whether
LLMs have a more robust ability to understand

a diverse range of queries, including informal
English and spelling mistakes. This is especially
useful for migrant workers who are not proficient
in English or who make spelling mistakes. We
also analyzed common topics that workers would
find useful in a chatbot. While we demonstrated
potential in a chatbot’s utility, there remains
further work to be done to drive a sustained
adoption.
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Background: Migrant
Workers in Singapore

Migrant workers in Singapore come from

diverse backgrounds, often from Bangladesh,
India, China, Philippines, and Indonesia. As of
December 2023, over 1.25 million (approximately
1,239,200) migrant workers were employed in the
country — more than 400,000 in the construction,
marine shipyard, and process sectors.’

Migrant workers typically arrive either through
intermediaries or on the recommendation of their
friends and relatives. Most come for the potential
to earn money to provide a better life for their
families back home. They often face challenges
related to language barriers, unfamiliarity with
local laws, and limited access to resources. Their
challenges were specifically brought to light
during the pandemic when there were outbreaks
of COVID-19 within their dormitories.

Current Resources for Migrant
Workers Seeking Assistance and
Protection

Ministry of Manpower

During the pandemic, an entire division formed
under the Ministry of Manpower (MOM). Called
Assurance, Care, and Engagement (ACE), it
aims to provide support to migrant workers and
dormitory operators. It offers comprehensive
medical support to ensure accessible health
services and fosters partnerships with
stakeholders, deploying Forward Assurance and
Support Teams (FASTs) across various dormitory
types to support dormitory logistics. It also
manages a network of on-site medical centres
to provide tailored medical care and recreation
centres for migrant workers to enjoy communal

sports and recreational facilities. MOM also
enforces employment laws to protect migrant
workers. These laws address employment
conditions, injury compensation, workplace safety
measures, and dormitory standards. Migrant
workers can walk in to service centres or call a
hotline to reach out to MOM. When it comes

to digital interventions, MOM has released the
FWMOMCare mobile application, which contains
features that make it convenient for migrant
workers to seek help or find out more information
on issues and news affecting them.

Using the FWMOMCare mobile application, a
migrant worker can:

e Request to speak to a MOM officer

® Report unsafe workplace practices

Seek medical assistance through telemedicine

* View infographics on the latest advisories

Book facilities at selected recreation centres.

This application was built to be a one-stop service
portal for migrant workers to access information
or services or to request to speak to an officer.

It is largely a one-way interaction. By contrast,

a chatbot that offers an interactive experience
with continuous availability around the clock
serves in a highly complementary manner. There
is also potential for a chatbot to provide more
information compared to what is offered through
the mobile application.

Nongovernmental Organizations

There are four prominent NGOs in Singapore
that cater to the needs of migrant workers, such
as Migrant Workers' Centre (MWC), HealthServe,
Transient Workers Count Too (TWC?2),
ItsRainingRaincoats (IRR), and Humanitarian

1 The process sector includes manufacturing plants for petroleum, petrochemicals, specialty chemicals, and pharmaceutical products.
Statistics on foreign workforce by Ministry of Manpower, Singapore.
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Organization for Migration Economics (HOME).
These organizations provide a range of services,
including legal aid, healthcare, counselling,

and skills training. They also engage in public
education and advocacy to raise awareness about
the challenges faced by migrant workers and
promote fair treatment.

Even though prominent NGOs have helplines and
are consistent with their services, there remains a
limited number of NGOs that may not necessarily
cater to the entire migrant worker population.
And because not every migrant worker has access
to or is willing to approach an NGO, chatbots can
potentially complement the reach of NGOs.

Friends and Family

During engagement sessions with migrant
workers, we discovered that some have a
network of friends or family members either
working in Singapore or who previously worked
here. This support network is invaluable because
they share practical tips and essential information
about living and working in the country.

Regular communication with family members
back home is also a crucial emotional support
pillar. However, despite this support system,
some migrant workers choose not to disclose
the challenges they face, preferring to keep their
families uninformed to avoid causing worry.

Websites

A dormitory coordinator mentioned in an
interview that many migrant workers, especially
those who are new in the country, are unaware of
the laws and regulations in Singapore. Websites
in Singapore are generally not designed with

the migrant workers’ needs in mind in terms

of language and information because they are
mainly in English. This can pose an obstacle for
migrant workers, many of whom understand

only their native languages so they often lack

2 Bot MD website.

important knowledge about their rights and
labour law.

Other Chatbot Use Cases

During the COVID-19 pandemic, a chatbot called
SGDormBot was launched to assist migrant
workers in dormitories by reminding infected
workers to monitor their temperature and oxygen
levels in real time.? This chatbot sent automated
reminders and basic health checks which saved
healthcare professionals’ time and ensured that
health protocols were understood and followed,
offering multilingual support to workers who
might struggle with instructions. In this way,
SGDormBot not only aided in early detection

of potential COVID-19 symptoms but also
contributed significantly to the well-being and
safety of migrant workers by providing accessible,
understandable, and crucial health guidance. It
was used during the pandemic but as of the time
of this writing, we are not aware of any chatbots
developed specifically for migrant workers in the
construction, marine, and process sector.

About This Intervention:
The Chatbot’s Purpose

NGOs that serve the vast migrant worker
community face common challenges involving
limits to their capacity, availability, and ability
to reach. Because these NGOs are, to varying
extents, run by volunteers, it can be challenging
for them to provide services at the exact point
in time that migrant workers may need support.
For example, NGOs who have the resources

to maintain helplines require funds for costs
and training. Another challenge is that migrant
workers sometimes find it difficult to open up and
seek help for their difficulties.

Figure 2 captures a conversation with a migrant
worker who was seeking help for his wisdom
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tooth. After some inquiry, the local contact

the worker spoke to found the helpline for
Healthserve, an NGO providing dental services
to migrant workers. The worker made an
appointment and had his wisdom tooth promptly
extracted. The local resource person simply
passed on the contact for an NGO, a task which
could possibly be performed by a chatbot.

Based on this conversation whereby helpful
information regarding an NGO's hotline was
shared with a migrant worker, we identified

the chatbot’s primary function as a way to
disseminate information. Based on secondary
research through NGO and government
websites, we also identified other topics such as
employment issues, culture, and basic information
on insurance coverage. Subsequently, we aimed
to use focus groups to assess the relevance of
these identified topics as well as to surface other
potential topics. We did not go in depth into any
particular topic, but sought to access the general
sentiments toward chatbots as an indication of
their potential usefulness.

Beyond addressing common topics, a chatbot
can address important gaps that some existing
NGO support structures don't cover, such as
providing round-the-clock availability and offering
a more discreet way for workers to seek help than
in-person exchanges. A chatbot is also extremely
cost efficient for NGOs because it typically
requires fewer resources to operate and maintain
over time compared to human-based solutions.

It has the potential to reach a wider audience
than NGOs may be able to manage. Therefore,
integrating chatbot technology could significantly
enhance the support services available to migrant
workers.

Since most of the migrant workers can speak only
their native languages and struggle with English,
the chatbot improves language accessibility,
enabling these workers to seek help despite the
language barriers. When migrant workers ask

helio bhai hope u doing well

Hi bhal, good to heas from
you

I= i just far you or for your friends as

II""Ei“‘
| believe your company Wil have
health msurence, does it cover
dental?

| ask them thay say dental not cover

:r‘".l_l;,'ull:, my
too misch pain

here treatment is BADEMNT

Figure 2. Sample conversation between a migrant
worker and a local support

questions to the chatbot, it responds in their
preferred language.

Here are some samples of the chatbot’s ability to
translate from and to their native language:

Example 1:

User Query (in Bangla): “God ®3” *<aft a9
aFfb (ro! 1 T e (@R A1 Reeeiced T8t
A7 *TF 0 (A F91 2, AT G (AT
(ATCFAT ST 1 % FC|

User Query (translated to English): What does
God mean?

Bot Response (in Bangla): “God {9” 7 QN
aFfb (Mot A1 Tebod *Ife (@R T fkedereiced I8t
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(A TAHT A % S|

Bot Response (translated to English): The word
“God" refers to a deity or higher power that

is believed to be the creator and ruler of the
universe, often worshipped or revered by people
in religious contexts.

Example 2:

User Query (in Tamil): prer @mCs eTibs
alagwriseer LDY SPbE C\STETETETD?

User Query (translated to English): What things
can | know about here?

Bot Response (in Tamil): Gauenev GlGmLFumesr
FHTWHIFET Beevg CHTIISEHS S, 2_BISEHHG
Gouemnev Smwid @it S cupmisLiLhiD,
GLogyild [BBISHGET FIDLIGTLD, UG SIGUVE]
Gqwflento 9 Sweubenmli G L LBHSSTLO,
brise Caemal jevevg LD LILbSS S0
@M U [HS Gl O\FVRSHGIT LOHHILD
QUL DS ST LUTHISTLIL QUPBIGE DS,

BBIGGT G (T Liewt] JenILod) fe0eu G LIT6
dUSHHLILTTS @) HHSTe, Caleney
ST S ([HS G O\ FVAIGIEISHGTHSS)

(L[S SHIAULOGTUIG SEILDH|S BV LODHIILD
QeuelCrrwmery FHdengFder 2 1 LIL), 2 BIGGT
PSTEI 2B EH G HIHGHIG ST L
auLpmIs Cauesst (HLD. Y, STILD: DT @\FI Bhiseir
Ca(Heug @EUEMGIIT GTGTLIGN S TG &Hd

O WIS SHIBIHET.

Bot Response (translated to English): For
work-related injuries or illnesses, you will be
provided Work Injury Compensation Insurance
and it provides coverage for medical expenses
and compensation so long as you are under a
contract of service or contract of apprenticeship,
regardless of salary, age, or citizenship.

For non-work-related medical expenses (including
hospitalization and outpatient treatments).’

To ensure that the migrant workers receive
accurate information, we integrated documents
and frequently asked questions from the Ministry
of Manpower’s website into our chatbot’s
knowledge base. This guarantees that the
information provided is reliable and up to date.
All the information provided by the chatbot
caters mainly to migrant workers’ issues.

The chatbot offers ease of use through both text
and voice interactions, making it accessible and
user friendly for all migrant workers. Although
the translations between text and voice are not
perfect, it proved to be quite functional.

How We Created the Chatbot

Predefined Responses

We started by designing predefined responses.
Using rules and machine learning we aimed to
identify a user’s intent through their questions and
then designed a corresponding chatbot response
that would be returned to the user. In designing
these predefined responses, we had to think of
the topics that the chatbot could provide more
information on. We chose insurance, legal and
employment rights, culture and sensitivity, and
work life. Addressing these topics ensures that the
chatbot will be able to assist the migrant workers
in answering some of the questions that they
might have without having to go through multiple
hoops and processes to get the answer they're
looking for.

One limitation of such an approach is the need
for a person with the appropriate knowledge

to design these predefined responses, which is
akin to providing a curated set of questions and
answers. Thus, the depth and range of responses
for the selected topics depend on the team’s

3 Botresponse is derived from information from the Ministry of Manpower's website.
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efforts in curating the question-and-answer To illustrate, imagine having access to a vast

pairs from public sources of information on the library and reading every book within it. With this
internet. We aimed to leverage the model’s comprehensive knowledge, you would be able
capacity to handle a broader spectrum of user to respond intelligently to questions or engage
queries beyond the predefined responses, in discussions, drawing on the information you've
thereby enriching the user experience (see absorbed. LLMs operate on a similar principle
Figure 3). However, that inadvertently led to but on a much larger scale. While they do not
certain challenges (which we discuss later). “understand” language in the human sense,
they can simulate understanding by predicting
Use case 1- Food subsequent words or sentences based on their
Query T training data.
Dwery resparise
Matched Whorodol | tou canbuy Figure 4 illustrates the practical output of LLMs
uy food? ol at

— Al-generated responses that simulate human-
Hove da L cook | These are the . . .
chcken biryani? | steps o cock.. like language comprehension and generation.
These responses showcase how LLMs leverage

their extensive training to generate coherent and

contextually relevant text across various tasks.
Ql‘,] er‘y — Chatieat rezpionde itk ri;]H
prre=ciigfimed regoonse

<4 In essence, LLMs are powerful tools capable of

performing a variety of language-related tasks,
Usc case 2- Finance related . .
thereby enhancing the naturalness and efficiency

Chue Pre-defined . .
e resporse of human-computer interactions.
Hew dos | apen | Find 5 [ocsl
Cuary met abank acesurt | bank znd L
; Large
Matched Heawe de lidantify | Fluase werily Lhe 9
scam messages | idonlily =l La“guage

hodel

Figure 3. Sample predefined responses

. Quﬂr’y
Widening Breadth of Topics Through -
Large Language Models (LLMs)

Chatbat responds

with Al-generated response
Large Language Models (LLMs) represent ° e

advanced computational systems designed to
Figure 4. Al-generated responses

comprehend and generate human language.
These models function similarly to sophisticated

chatbots, trained on extensive amounts of text A Predefined Response or a Generative

from diverse sources, including books, articles, Response
and websites. This extensive training allows them MigrantPal can produce two kinds of responses:
to recognize patterns and structures within the a predefined response curated during its

language, enabling them to perform tasks such as development or an Al-generated response. It

answering questions, composing essays, engaging  chooses between the two types of responses by

in conversations, and creating narratives. matching the user’s question to the respective
questions associated with each predefined
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response. Based on certain thresholds, if there
isn't a match, an LLM-based Al-generated
response will be provided to the user.

The Onboarding Process:
Planning for Focus Groups

The engagement team leaders — three
dedicated individuals — were responsible for
planning, preparing, facilitating, and executing
the standard operating procedures for focus
groups. They held meetings to organize
upcoming focus group sessions, verified
attendance, and coordinated with dorm
operators to schedule the sessions. Prior to each
focus group, they also conducted briefings to
ensure that all participants understand their roles
and objectives. Focus groups were aimed at
gathering feedback on the chatbot's usefulness.

During each focus group, the engagement
leaders demonstrated how to approach migrant
workers, including polite introductions of
oneself and engaging in small talk to make them
feel comfortable, often offering them drinks.
They also provided conversational starters for
volunteers, such as asking about the workers'
origins, reasons for coming to Singapore, leisure
activities, and current tasks. Emphasizing cultural
sensitivity, they guided volunteers on topics to
avoid, ensuring respectful interactions.

The volunteers, primarily from Singapore
Management University (SMU), served as
additional hands to introduce the chatbot to
migrant workers and gather on-the-ground
feedback with Reach Alliance team members.
During focus groups, leaders and volunteers
built rapport to understand the workers’ needs,
even when not discussing the chatbot directly.
This relationship-building was crucial for gaining
insights into the workers’ challenges and

perceptions, which helped to refine the chatbot’s
focus and development.

The standard operating procedure (SOP) included
clear guidelines on the onboarding procedures,
which helped to maintain consistency and
effectiveness while interacting with the migrant
workers. Before the onboarding process, we
would ensure that the workers felt comfortable.
The onboarding process took place during
focus group sessions, and introduced the
chatbot to migrant workers, helped them to
create a Telegram account, and guided them on
how to use the chatbot for day-to-day issues.
This structured approach ensured that both
engagement leaders and volunteers were well-
prepared and aligned in their efforts to support
migrant workers.

Figure 5. Reach team with volunteers

Figure 6 shows an example of the recently
updated simplified SOP developed by one of

the engagement team leaders to ensure a more
efficient onboarding process that is universally
understandable and actionable for the volunteers.

Building relationships with migrant workers
fostered trust and encouraged open
communication. When workers feel understood
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Figure 6. (Left) Our standard operating procedure. (Right) Engagement during focus group sessions

and valued, they are more likely to engage with
the chatbot, provide honest feedback, and share
their experiences. These groups helped us to
narrow our focus for chatbot development to
what is most essential for the migrant workers.

Chatbots’ Utility:
Observations and
Challenges

Our engagement sessions in trials of MigrantPal
provided insights on whether there is a role for
chatbots to support migrant workers and if there
is, what the challenges might be. MigrantPal

has a certain level of competency to provide
useful information, especially considering how
traditional chatbots often fail to understand a
user's query because of different keywords they
use, misspellings, or lack of context awareness.

Our results show how Large Language Models
(LLMs) can overcome this.

More Robust Understanding

In the examples listed in Table 1, the chatbot can
“understand” the context and intent of the user
queries in a more robust way even though there
were misspellings and grammatical errors. LLMs
are also able to identify the semantic meaning of
text even though different keywords are used.*
For example, in example 1 of the table, the
chatbot was able to detect the user’s concern
about not receiving proper compensation even
though the word salary was used. Despite not
repeating the exact words, the response captures
the essence of user’s concern and provides
relevant advice, demonstrating a good semantic
match.

4 Semantic matching allows the chatbot to deliver a response that goes beyond keyword matching. When the chatbot is able to
understand the semantic meaning behind the user query, it can provide a more accurate response
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Table 1. Examples of user queries

Example User Query Bot Response Remarks
I"rm soiry 4o hear thas. iUs impartam Thas & s ‘-"""P'-H:l'ﬂl-l-ﬂ
B afrsing Chal O U S (LT Seieal oL QAN SR pay.
My 5"‘]3"3' WETY e propet compeneson for posr waork. | Desplie the poor grammar, the bor
1 over time HISI'_'I a1 can conecnr dacuming your :a'nﬂl I.u-_l.nﬁrllmd thie L s
LN e mith o ey G intent, pioside & Dl Bl DTS,
don't have eaking from oo sl g ey actinca goch a8 weeing
that sapport migrand workers. heip fiom oigenitions and

discats ing with ernpdayar

h Ll L X P o by 1 The chaibol mes sbls 1o onderfand
2 | arm hungry warm weyning spedtlc s metad I | oy seor contan and offer Reip with
§i ko g e el hetp with suggesting fond opbinra to the ussr,

Fincling Foad opiom?

Singapore Indian e heais sarp for = ree indian i it g

3 newemployee | SETRISNESISESS | eewiberkedtbgt
a 5 it e 2 D el g Lafad 1Al
pacic salary i rew ' epiacific by kT P e i paking hourt hask: aalsry

WEH sandhs far Warkgdeos Tatety ard
Hamakh Mtk menagement refsm 1o
Ehm process of idenlilyisg, asssasing,
e rgerhoci reg werkpd 200 maTaTdE A
risks bo mnauwee the wadeby and healih

Thig s quanry bndicates an aitermpt
b0 urce b mers abowt ek
Sefaly ard Hagth (%3H| whith & &
partinan lopie s 3007 thers =

4 Wish risk b warksr. h - i
u 1 o il Chee e plase Fatal ingudy rabe
management PYRHONET L PV MTHITTY AT riging ta 1.7 dxtal injuries per

s, condustig gl | 100,000 morkar. The inuries
miairdy Sieideid Fadhialy #cdens
ar aligs, ripy, and 1alis

r‘ﬁ:l:lll'l“-\. Ard promating a -::"I'.Il'i o
wariedy In the waoreplace

Migrant Workers’ Feedback
About the Chatbot

Migrant workers suggested the future potential
use of chatbots to enhance their quality of life.®

1. The chatbot can be relied on to answer
queries related to migrant workers.

We engaged with migrant workers in brief
conversations to gather their feedback after focus
groups. For instance, one migrant worker used
the chatbot after the focus group and found it
very helpful, mentioning that the chatbot was
“very helpful to navigate around,” and “answered
my queries” (Figure 7).

Figure 7. The Reach team with a migrant worker
who has been working in Singapore for close to two
decades

5  "Workplace Safety and Health Report 2022,” Singapore Ministry of Manpower, 2022. ¢
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2. Migrant workers found the interface easy to
follow.

Another migrant worker reported using the
chatbot a week earlier. He was able to navigate
the chatbot easily and had no issue with asking
about dormitories, salary, and working hours. He
subsequently found that the responses directly
answered his questions.

3. The chatbot is a good bridge between
their own language and the most common
language used in Singapore.

Since many migrant workers are unable to speak
and understand English, many of them mentioned
that having Bengali included in the chatbot would
effectively overcome language barriers, further
allowing the chatbot’s ease of use. One person

we interacted with told us “Sometimes | need to
spend some time typing the questions in English,”
referring to the level of difficulty people experience
when having to type in English to ask questions.
This supports the notion that the chatbot can assist
migrant workers in easily voicing their questions and
thoughts without struggling to express themselves.

Figure 8. Topics that migrant workers raised with the chatbot

Table 2. Classification of user queries

Category User Query
"How Does the people in
Cultural and religion Singapore celebrate new
year?

“Wark permit worker can

Employment and
spply & pass”

work-related

“i wiant close my {local
bank} account how ta
caneel”

Financial managemant

Health and well-being "Whera are the clinic”

“Use personal protactive
equipment (FPE)"

“Last time my company
block my pin number can't
antry casing now tall me
how to i open it”

Legal and compliance

@ Employment and Work-related
Food and Dining

@ Health and Well-being

B Miscellaneous
Singapore General Information

@ Financial Management

@ social and Recreational Activities
Travel and Transportation

@ Culture and Religion

@ Legal and Compliance

@ Education and Skills development

Employment and Work Related Travel and transportation
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Even when responses in their native languages
contain inaccuracies, this did not pose a major
problem in our trials.

After the engagement sessions, just under one
quarter (i.e., a 23.91 percent adoption rate )

of the workers continued to use or tried to use
the chatbot.® Even though these subsequent
conversations were not sustained, it suggests the
possibility of a longer-term use.

Analysis of the Conversations

We analyzed all the conversations carried out with
the chatbot and classified the migrant workers'’
queries into topics. We aimed to understand the
subjects that the workers were conversing with the
chatbot about. We then systematically classified
these topics into distinct categories to capture the
breadth of subjects that arose during interactions.
Figure 8 illustrates the topic categories, showing
the predominant themes that emerged from the
data. The classification process used LLMs initial-
ly, followed by manual refinements by the team

to ensure accuracy and relevance to the workers’
queries. Some ambiguous topics were excluded
from the pie chart to maintain clarity and focus on
the most prevalent themes.

Table 2 provides specific examples of user
queries that we categorized into topics during our
analysis. Each query contributed to the overall
classification of migrant workers’ concerns and
interests as represented in Figure 8.

Challenges of Chatbots —
Technical Insights

Need for Ongoing Monitoring

There will always be a possibility of inaccurate
responses, regardless of whether a chatbot
uses a predefined or Al-generated response.
With predefined responses, bots sometimes fail

to accurately identify the right response. For
example, when there was a user query about bank
transfers, the chatbot responded with upcoming
movie information! By contrast, Al-generated
responses typically try to generate an answer
even though such an answer may not exist.

And, depending on the period that the Large
Language Model was trained on, knowledge
cutoff dates could result in inaccurate or
confusing answers. This challenge is compounded
by the fact that policies and other relevant
information relating to migrant workers change
regularly. The common industry practice is for
such systems to inform users of the possibility of
inaccurate information.

However, even with this warning of possible
misinformation in place, a successful chatbot
program needs ongoing monitoring of
conversations and regular refinements. Whoever
manages the chatbot requires a certain level of
expertise. If the monitoring organization is an
NGO, resource and capability issues can arise.

Balancing between Predefined and Al-
generated Responses

We used both predefined and Al-generated
responses to develop the chatbot. We found
that Al-generated responses are typically more
general and not tailored enough to migrant
workers as this sample exchange shows.

Response Provided by LLM

User query: How can | be successful in
Singapore?

Bot Response:

To be successful in Singapore, it is important to
focus on these key areas:

1. Continuous learning and upgrading your
skills.

6 Adoption rate takes into consideration the extent to which migrant workers used our chatbot outside of the focus group.
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2. Building a strong professional network

3. Adapting to the local work culture and
etiquette.

4. Being proactive and taking initiative in your
work.

5. Maintaining a positive attitude and
perseverance.

6. Being aware of and following local.

In this Al-generated response, the answers don't
align with the context of a migrant worker very
well. For example, building a strong professional
network (e.g., LinkedIn) may not be as useful as
more specific advice such as ensuring workplace
safety in construction sites, which is crucial for
ensuring their success in their work. A chatbot
could provide more specific guidance relating to
the importance of wearing protection equipment,
following safe work procedures or guidelines

on working at heights, on scaffolds, or with
machinery.

In contrast, the next exchange demonstrates how
a predefined response provides more targeted
information suited to the context of a migrant
worker. Three different examples led to this
response.

Response Provided by Predefined
Responses

User Query 1: How to found driver job?
User Query 2: how to get new job for Sposs?
User Query 3: how to apply new job vacancy?

Bot Response: Remember! It is illegal to work for
another employer. You must have a valid work
pass to work in your job. You can work only in
the occupation and for the employer specified in
your work pass You must not be self-employed,
participate in any business, or hold a second job
to earn extra money.

Based on these examples, we see that the choice
between predefined and Al-generated responses

Table 3. Differences between the predefined and
Al-generated approaches

Predefined Al-generated
Rasponses respoOnses
|
Genaral rasponses
miay not be aligned
Fres: Responses to migrant
A ! E—_— tatlored 1o the wiarkers' :p-eci“c
contaxt of needs
migrant waorkers
“celebrate new
yoar?"
= Subatantial Essn ol
| o developmental de .I "
| developmental | cegm s in ke
effarts LT becouse responies
nead not be
predefined J
responses prEdatermlnEd
Scope of Limited number of Md_ n-!ndﬂt:s #
! L e WiDeT range o
toples pradetarmi s
topics P
Wrang Hallucination® and
Fauses 1:-f. identification of dated infarmation
Inaceuracies the response that LLM was
pratrained on.

' When Al makes something up in lts answer that's
completely wrong, the mistake is called a hallucination.

is not straightforward. Table 3 illustrates some
difference between the two approaches.

After the chatbot was developed, methods
to reduce the inaccuracies of Al-generated
responses such as Retrieval augmented
generation (RAG), which provides grounding
on more factual information, were developed
in both academia and industry. The team

did not incorporate RAG in the prototype.
However this represents another challenge:
the technical expertise required to integrate
newer technologies into a chatbot solution,
especially with today’s fast-paced technological
advancements.

Demonstrated Potential, but Gaps
Exist for Sustained Adoption

Many of the workers that we talked to mentioned
that the chatbot was “good” and “useful” but

its adoption rate beyond the initial engagement
sessions was relatively lacklustre with only a few
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"“return customers” throughout the engagement
period. While 23.91 percent adoption reveals
potential in the usage of a chatbot, MigrantPal
has not attained sustained adoption over a
longer period or among the larger population of
workers.

We provided incentives for some sessions,
informing migrant workers that those who most
frequently used the chatbot would receive five-
dollar supermarket vouchers. Despite these
incentives, there was no significant increase in
usage after the engagement session.

Challenges Faced during
Engagement Sessions

Language Barriers

In our interaction with migrant workers, we
experienced some difficulties communicating.
There was a gap between the language spoken
by student volunteers from SMU (mainly English)
and the migrant workers (mainly Bengali). Even
though we broke down the chatbot features

into lay terms, there was a clear difficulty in
establishing a common understanding about our
aim in this project. This issue persisted outside of
the focus groups. Workers also articulated how
there are sometimes misunderstandings between
locals and migrant workers in a job setting
because of such language barriers. Both sides
found it hard to understand each other, including
regarding the expectations of the job.

The language barrier varies between dormitories.
In one, many migrant workers did not fully
understand what we were trying to communicate,
based on their responses and body language.
The second dormitory had many English-speaking
migrant workers, making it easier for us to
establish the aims of our project.

Time Constraints

The workers have a busy work schedule, and
normally have only a day out of the entire week
off. Migrant workers are usually free on Sundays,
at certain times of the day. We had only this
period of time to interact with them. However,
even during this period, we struggled to onboard
these workers since many wanted to spend their
off day calling their loved ones. We therefore
had many rejected invitations regarding the
introduction of the chatbot during the focus

group.

Skepticism about Chatbots Among
Migrant Workers

Many of the workers we interacted with
mentioned that the chatbot was “good” but they
were not enthusiastic about interacting with it
and expressed a certain degree of resistance and
skepticism toward it. This resistance or reluctance
was compounded by the language barriers, so

it was difficult to address their concern. This
affected onboarding people to try the chatbot
and led to headwinds in the adoption and take-
up rates of the chatbot in general.

Efforts to promote MigrantPal to migrant workers
in the dormitories were not effective. Our primary
strategy involved collaborating with the dormitory
operator and putting up posters, but these
methods had limited impact on engagement

and adoption rates. Due to inconsistent and
ineffective marketing, usage rates dropped
significantly after the first week of onboarding.
While we did manage to reach some users
through Telegram after they interacted with the
chatbot, many either deleted the app, stopped
responding, or blocked us entirely, making it
difficult to maintain follow-up engagement.

The Target Audience’s Unfamiliarity with
Telegram

While the migrant workers were using the voice-
to-text feature of the ChatBot, we observed a
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sizable portion of them were not comfortable in
using the feature, leading to some incomplete
voice messages that hampered the post-event
analysis. We eventually attributed this issue to the
difference in the user interface between Telegram
and WhatsApp. Admittedly the best solution to
address this would have been to make use of
WhatsApp instead of Telegram, but in the face

of technical and logistical constraints behind the
usage of WhatsApp for the ChatBot, we decided
to stick with using Telegram.

Lessons Learned and
Recommendations for
Future Projects

Technicalities

The Chatbot Should Have Shorter Replies

Feedback from migrant workers identified how
the chatbot’s responses are often lengthy and
dense. When the chatbot provides information
or answers queries, the responses can be too
difficult to digest with whatever time the worker
has when they seek information. The chatbot'’s
shorter replies in plainer language would help
prevent users from feeling overwhelmed and
enhance their understanding of the chatbot's
responses.

Ensuring Accessibility Through Simplicity

Workers' onboarding process is roughly as
follows:

a. Introduction of the team and the project

b. Download Telegram and key in mobile
number

c. Search for the chatbot in order to start a chat
with it

d. Answer multiple prompts (i.e.,
acknowledgement of having their information
recorded for research purposes, what
language they prefer, voice or text, etc.)

Migrant workers tended to lose focus and
interest during the onboarding process. They
are entitled to only one day off out of the seven
days in a week. They want to spend their time on
catching up with their friends and family instead
of going through this process which may seem
lengthy to them. Lengthy processes could create
higher barriers for migrant workers to access

the intervention, potentially alienating the very
population it aims to assist. We recommend that
future interventions should not require so many
extra steps to provide the intended functions.

Having a Human Element
(a Community Champion) Is
Essential

These projects require a human element — a
community champion — to be truly effective. A
community champion is an individual or a group
of individuals who volunteer within their own local
community to promote and enhance people’s
well-being. A community is more receptive to

a community champion because they share a
common background and understanding that
people outside that community may never fully
comprehend. Community champions could
streamline the process of explaining the project,
helping expand migrant workers’ awareness of
the chatbot and its usefulness for improving their
well-being. Such a local champion can share

the migrant workers’ thought process without
concerns about language or unfamiliarity, thereby
having a robust two-way communication and
gaining a clearer understanding of their needs.
They bridge the gap between the chatbot and
diverse user contexts. Therefore, by leveraging
community champions, we expect migrant
workers to be more receptive to understanding
the chatbot's utility, given the endorsement
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from credible community champions, potentially
increasing their adoption of the chatbot.

Designing Deeper Engagements

Our engagement sessions with new groups of
migrant workers each time ranged from a few
minutes to fifteen minutes long. This made it
challenging to engage the workers at deeper
levels. To motivate deeper engagement sessions
in the future, further engagements with the
same group of workers could deepen our
understanding of their perspectives toward the
chatbot and get better feedback. A notable
method of driving deeper engagements with the
migrant workers to understand them better is
through designing the right questions to ask.

Brainstorming questions before conducting our
focus groups facilitated smoother conversations
and more productive conversations. This can
effectively guide us to our next course of action
in terms of how we can improve the chatbot to
better suit their needs.

Additionally, some of the migrant workers that
we interacted with briefly mentioned that the
chatbot was “good,” though many others were
unenthusiastic about interacting with it since
they did not have a clear understanding of what
chatbots are, or what their benefits might be.
Most workers expressed a certain degree of
resistance and skepticism toward the chatbot.
Their reticence was compounded by language
barriers we had while interacting with them, so
it was difficult for us to address their concerns.
It was also more challenging for us to onboard
them for our chatbot trials and led to obstacles
in the chatbot’s adoption and take-up rates.
Hence, learning to ask meaningful questions
can significantly improve the efficiency of focus
groups despite the language barrier.

Additionally, community engagement techniques
could also be employed to facilitate and draw out
feedback in a range of activities that would allow

the migrant worker to better express themselves.
During one of our focus groups, we had an
ice-breaker session to get to know the migrant
workers better. The simple activity allowed us to
experience significantly improved engagements
from the migrant workers afterwards. This
relaxed setting made the migrant workers more
comfortable and willing to share their personal
experiences and stories, fostering a more open
conversation. This change in the atmosphere
was crucial in building trust and introducing the
chatbot to them.

Chatbots’ Usefulness Can Differ
for Migrant Workers from
Different Contexts

Migrant workers vary widely in their cultural and
demographic backgrounds. Besides nationality,
their age, industry, and even the dormitories they
live in can lead to subcultures. So instead of a
one-size-fits-all chatbot, future work can consider
a more personalized approach.

Because most migrant workers in Singapore
tend to have smartphones with data plans for
easier communication between them and their
employers, our solution of potentially leveraging
digital technology, a chatbot, to improve their
well-being remains feasible. However, this
solution may not be feasible in other countries or
environments where migrant workers don't have
access to technology. Future research projects
focused on migrant workers should conduct
thorough research to determine the feasibility of
applying digital technologies within their specific
project contexts.

Balance Between Breadth and
Depth

Large Language Models (LLMs) have paved the
way for more robust chatbots that are able to
respond to a wide range of questions. However,
even as this floodgate opens, we need to
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adopt guardrails to manage hallucinations and
scrutinize the depth of responses. LLMs are
pretrained on general information that may not
always be relevant to migrant workers working

in Singapore. Hallucinations arise because LLMs
are probabilistic models that predict the next
word so the issue of hallucination cannot be fully
eradicated.

That said, there is still a place for the traditional
approaches to chatbot development where
specific responses are crafted. Behind the

scenes in this research, we started out with a
traditional approach and moved onto LLM. In
our experience with both approaches we had

to determine whether to respond with a pre-
programmed response or leverage on the LLM to
generate a response in a probabilistic manner —
where there will always be a risk of hallucination.

We recommend greater scrutiny in the selection
of use cases when balancing between predefined
and Al-generated responses. Perhaps a
predefined response will suit certain use cases or
types of questions better.

Chatbot Maintenance

Nongovernmental organizations (NGOs)
looking to implement a chatbot to manage the
large volume of needs that migrant workers
articulate must recognize the importance of
continuously maintaining the chatbot's usability
and effectiveness. These NGOs need to consider
who they will engage for the chatbot's ongoing
maintenance and technical support to prevent it
from malfunctioning. They should also plan for
regular updates and user feedback integration
to ensure the chatbot remains responsive and
relevant to users’ needs.

Working with Stakeholders

As we mentioned earlier, our main source of
publicity in the dormitories involved putting
up posters. However, these posters had limited

effects in driving engagement and take-up rates.
The lack of consistent and effective marketing
meant that adoption rates beyond a week from
the initial onboarding date were dismal at best.
It is crucial to identify the most effective ways to
reach the target audience and tailor marketing
strategies accordingly, thereby increasing the
solution’s adoption rate.

Technology Breakthroughs Do
Not Naturally Lead to Adoption

Traditional methods in chatbot development

had limited ability to understand human intents
expressed through text. LLMs represent a
breakthrough where intentions expressed in
words that aren’t explicitly programmed can still
be understood, leading to appropriate responses
from a chatbot. We saw that our chatbot’s
technical abilities were insufficient to lead to
widespread adoption. While many migrant
workers responded to the chatbot warmly during
engagement sessions, usage beyond the sessions
serves as a more accurate proxy for its true
adoption.

Summary of Recommendations

Three issues can increase the chatbot's usage

and effectiveness in assisting migrant workers.
First, technical enhancements to the chatbot
should include shorter replies, and a more
straightforward onboarding process. Second,
despite being a technical project, the human
element is critical to raising adoption rates,
designing deeper engagements, and maintaining
relationships with key stakeholders. Third,
balancing the breadth and depth of topics the
chatbot can address is essential, particularly when
managing time and budget constraints. This
involves fine-tuning the chatbot’s ability to answer
a range of questions while ensuring the depth of
each response is sufficient to be useful. Chatbots’
effectiveness may also vary for migrant workers
from different countries.
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The team successfully developed multiple
iterations of a chatbot and conducted several
focus groups to attain preliminary findings
regarding chatbots’ potential utility within
Singapore’s migrant workers community. Even
though there was no sustained usage, the
conversations that migrant workers had with

the chatbot during the engagement sessions
reveal the potential for chatbots to play a
complementary role alongside support offered by
the government and NGOs, especially in terms of
availability and reach.

While generative Al demonstrated more robust
understanding of the users’ intent, we caution
against inaccuracy of information. As generative
Al continues to advance, we anticipate new
functionalities that could provide further
breakthroughs in supporting hard-to-reach
communities through digital means.

The study underscores that a truly effective
chatbot goes beyond technical utility. A
participatory design process that involves migrant
workers throughout is essential to creating
solutions that address real needs and alleviate
specific challenges. A key highlight of this case
study is that the advancement of technology does
not naturally lead to (nor guarantee) an impactful
adoption. These findings provide valuable
insights for organizations aiming to develop
chatbots for vulnerable or similar communities.
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Research Team

Xinhui Chua is pursuing a bachelor of
science degree in information systems
at Singapore Management University.
With a strong interest in data analytics
and software development, she aims to
work in the technology sector. Currently,
she is interning with a public sector
organization to help develop dynamic
dashboards that provide data-driven
insights to support the organization.

“Researching chatbot use for Singapore’s
migrant workers has been enlightening.
While Al-driven interventions show great
potential for enhancing access and support,
it's crucial to continually evaluate and

refine these solutions to ensure lasting,
meaningful impact and growth within this

community.”

Dexter Tan Ye Kai is currently pursuing

a bachelor of accountancy degree with a
second major in accounting data analytics.
His academic and extracurricular activities
are motivated by care about real-world
issues and interest in how to utilize data
analytics to create practical, sustainable,
and actionable solutions.

“Reach experience sharpened my research
skills and deepened my empathy for
migrant workers. By integrating digital
solutions, | hope our case study can
inspire more inclusive advancements that
leverage technology to uplift hard-to-reach

communities.”

Jun Jie (Jay) Oi is currently pursuing a
bachelor of science degree in computer
science with a second major in public
policy and management at Singapore
Management University. He was one

of the founding members behind the
MigrantPal chatbot and believes in
technology’s capacity to benefit people
and improve the status quo.

“With this project, we sought to improve
the dissemination of information to the
migrant worker community in Singapore.
We have found that Al-assisted chatbots
are able to play a complementary role to
the existing support structures in place.
However, without trust, the intervention
— no matter how good — would not take

off.”

Yi Jing (Joanne) Tan is an undergraduate
at Singapore Management University,
majoring in economics and sustainability
management, focusing on applying
economic principles to different aspects
of sustainability. She aims to use her
economic knowledge to explore and
develop innovative and sustainable
practices.

“This experience has highlighted the
importance of combining advanced
technology with community engagement
to effectively bridge communication
gaps with migrant workers. Sustainable,
long-term solutions are essential, and
our research underscores the need for
inclusive approaches that ensure lasting

benetfits for diverse communities.”
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Andrew Koh is a senior lecturer in
computer science in the College

of Integrative Studies at Singapore
Management University, where he teaches
subjects related to artificial intelligence
(Al) and sustainability. He received his
PhD in computational imaging from the
University of Nottingham, UK, in 2008.
His career’s early years were devoted to
farming as a means for alleviating poverty
as well as educating university graduates
in Cambodia. He has experience in the
corporate, governmental, and nonprofit
sectors and aspires to equip his students
with an integrative lens toward an
inclusive society.

“Seeking to bridge needs of vulnerable
communities with advancements in
generative Al has been incredibly
eye-opening. The impact of digital
technologies is not an instantaneous, one-
size-fits-all shift but an ongoing journey

that requires empathy and patience.”
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