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ABSTRACT

This report presents a comprehensive systems-thinking
approach to diagnosing and resolving operational inefficiencies
at Cafe Adda, a campus-based food outlet serving a dense
student population. Through dual-perspective research
combining a structured survey of 93 regular student patrons
alongside direct management interviews, the study identified a
critical disconnect between Cafe Adda's service capacity and the
concentrated, time-sensitive nature of student demand. The
findings reveal that while Cafe Adda maintains an exceptional
food quality rating of 4.29 out of 5, its wait-time satisfaction score
stands at a critically low 2.66 out of 5. More than 50% of surveyed
students reported missing class or arriving late as a direct
consequence of prolonged wait times.

Rather than treating these symptoms in isolation, this project
adopted a holistic systems-thinking framework to address root
causes, spatial overcrowding, the absence of a structured
gueuing system, inadequate behavioral signage, and most
significantly, the complete lack of a real-time order notification
mechanism. In response, the team designed and deployed a
multi-pronged solution: physical queue management
infrastructure, behavioral awareness signage, and a custom-built
web-based token notification application, hereafter referred to
as the "Cafe Adda Buzzer System." This report documents the
entire lifecycle of the project, from problem identification and
data collection through to solution design, implementation,
outcomes, and a forward-looking expansion roadmap.
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EXECUTIVE
SUMMARY

Cafe Adda is one of the most visited food outlets
on campus, appreciated widely for its food quality
and menu variety. However, its popularity has
become its greatest operational liability. The cafe
experiences extreme demand spikes during two
narrow windows lunch hours and evening breaks
when student footfall increases sharply while the
physical throughput of the cafe remains fixed. This
structural mismatch causes severe queuing
congestion, unpredictable wait times, and a
cascading failure of the entire service model under
peak load.

Our team initiated this project as part of our
capstone program with the intent of not merely
identifying problems but engineering sustainable,
scalable solutions. After conducting primary
research through surveys and in-person interviews,
we established a clear evidence base for the
following core problems:

e No structured queuing system, causing
physical overcrowding and loss of order priority

e No order-readiness notification system,
resulting in students clustering near the food
collection counter

¢ |Inadequate signage for basic behavioural
compliance (no littering, queue discipline, exit
routing)

e Pizza, the most ordered item, is creating a
severe oven bottleneck, affecting even simpler
orders

e |Lost revenue potential due to students leaving
the queue before ordering or not visiting due to
perceived wait times
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INn response, our team implemented three
intervention layers:

Layer 1: Physical Infrastructure: Deployment of
cones and chain barriers to enforce a structured,
single-file queue, reducing physical congestion
and improving the experience for both students
and staff.

Layer 2: Behavioral Signage: Strategic placement
of printed posters communicating rules around
littering, queue discipline, and exit routing,
addressing an ethics and compliance gap that was
silently degrading the environment.

Layer 3: Technology Solution (Cafe Adda Buzzer
System): A custom web application enabling
students to enter their token number post-
ordering and receive a real-time buzz notification
on their phone when their order is ready. This
eliminates the need for students to wait near the
counter, directly reducing crowd pressure at the
most congested point of the service flow.

Post-implementation feedback indicates
measurable improvement in perceived wait
experience and a significant reduction in counter-
area crowding.

The Buzzer System is being offered to Cafe Adda at
a one-time deployment cost of 6,000 INR with an
annual maintenance retainer of 1,500 INR,
representing exceptional value relative to the
revenue impact of resolved congestion.
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PROBLEM
STATEMENT

Cafe Adda operates as the only premium single-
outlet food service within a campus ecosystem
that generates highly concentrated, time-sensitive
demand. Students operate under fixed academic
schedules lectures, labs, and tutorials that leave
very narrow windows for meals and refreshments.
These windows, typically 15 to 30 minutes in
duration, do not afford the luxury of long wait
times.

The fundamental problem is not food quality; Cafe
Adda scores an impressive 4.29 out of 5 in food
quality ratings. The problem is a systemic
incapacity to convert that goodwill into a smooth,
timely service experience. Specifically, the
following problems have been identified and
validated:

1. Demand Concentration Without Capacity
Scaling Nearly 90% of Cafe Adda's daily footfall is
compressed into two brief windows. When these
spikes hit, the cafe's fixed infrastructure, counters,
kitchen staff, single oven, and a limited-service
area, becomes catastrophically overloaded. The
system does not have elasticity; it cannot scale up
or buffer demand efficiently.

2. Absence of Queue Structure With no physical
queuing infrastructure in place, peak-hour crowds'
default to unregulated, overlapping clusters near
the ordering counter. This not only creates
confusion and order-priority disputes but actively
slows service as staff must manage crowd control
alongside order preparation.
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3. No Order Notification Mechanism After placing
an order, students have no way of knowing when
their food is ready other than physically waiting in
close proximity to the collection counter. This leads
to dense and unnecessary crowding at the
collection point, the single most congested zone in
the cafe, which in turn slows the delivery process
itself.

4. The Pizza Bottleneck A striking 68.6% of survey
respondents reported ordering pizza as their
primary item. Pizza is simultaneously the most
ordered and the most time-intensive item on the
menu, requiring oven time that represents a single
constrained resource. When multiple pizza orders
arrive in parallel during a demand spike, the oven
becomes fully saturated, and a queue cascade
begins, delaying even the simplest non-pizza
orders because staff are diverted to manage
backlog.

5. Environmental and Behavioural Degradation
The absence of structured signage and basic
behavioural guidelines has led to a seating area
that is frequently left unclean, a queue that
regularly breaks down into disorder, and a general
ambience that does not reflect the quality of the
food being served.

6. Revenue Leakage The combined effect of long
wait times, unpleasant queuing experiences, and
uncertainty about order readiness is that a non-
trivial proportion of potential customers, students
who may have intended to visit, either leave
without ordering or do not visit at all during peak
hours. Each such instance represents a direct loss
of revenue that, if corrected, compounds
significantly over an academic semester.

Time is the most precious resource for a campus

student, and Cafe Adda's current operational
model treats it as expendable.
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EVOLUTION
OF THE IDEA

The journey toward our solution was iterative,
grounded in observation, and shaped by a
deliberate commitment to systems thinking rather
than surface-level problem-solving.

Stage 1: Observation Without Assumptions The
team's first intervention was to observe. We visited
Cafe Adda repeatedly during peak hours, lunch,
and evening, without preconceptions, watching
how the crowd behaved, how staff moved, where
congestion formed, and at what point the service
model visibly broke down. It became immediately
clear that the problem was not the quality of food
or even the speed of individual staff, but the
absence of any structural mechanism to manage
simultaneous demand.

Stage 2: Primary Research: Listening to the
Students. We then designed and deployed a
structured survey targeting 93 regular Cafe Adda
patrons. The survey captured demographic
information (57.1% day scholars vs. 42.9%
hostellers), frequency of visits, perceived wait
times, satisfaction ratings across food quality,
speed, and hygiene, and open-ended qualitative
feedback about pain points. In parallel, we
conducted short informal interviews with students
at the cafe itself, capturing unfiltered, in-the-
moment reactions that a formal survey rarely
yields.

The data confirmed our observations
quantitatively: wait-time satisfaction was 2.66 out
of 5, more than half of students had experienced
class disruption due to Cafe Adda delays, and the
majority of students indicated they would visit
more frequently if wait times improved.
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Stage 3: Management Perspective We did not
limit our research to students. We engaged with
the operational staff and the cafe owner to
understand the constraints from the inside. This
revealed the prep time realities (10-15 minutes per
order on average), the limitations of the "half-
ready" pre-preparation strategy employed during
peak hours, the role of the oven as a hard
bottleneck in pizza production, and the staffing
and kitchen layout constraints that made rapid
scaling impossible.

Stage 4: Systems Diagnosis Armed with data from
both sides; we mapped the full-service system,
from student arrival and ordering through to food
collection and seating. This mapping revealed
Mmultiple feedback loops: overcrowding slows
service, which increases perceived wait time,
which causes students to cluster near the counter,
which further slows service. The system was locked
in a vicious cycle with no corrective mechanism.

Stage 5: Solution Design Philosophy Rather than
proposing a single intervention, we committed to
a layered approach. Physical infrastructure would
break the crowd feedback loop. Signage would
address the behavioural and environmental
dimension. Technology would break the counter-
clustering loop by decoupling the act of waiting
from the act of being near the counter.

Stage 6: Prototyping and Iteration The Buzzer
System web application was prototyped, reviewed
internally, and refined with a focus on simplicity. A
student needed to be able to use it in under ten
seconds with zero prior training. The admin
interface was designed with security in mind,
ensuring that only cafe staff could mark orders as
ready, while the student interface remained
frictionless.
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DATA
COLLECTION

Our data collection was structured around two
parallel tracks, capturing both the consumer
experience and the operational reality.

(Survey) 93 Student Respondents: The survey was
distributed across campus and targeted regular
Cafe Adda patrons. Key parameters measured
included:
e Demographic breakdown: 57.1% Day Scholars,
42.9% Hostellers
e Frequency of visits: used to distinguish casual
visitors from habitual customers
e Perceived wait time versus acceptable wait
time
e Satisfaction ratings across three dimensions:
food quality (scored 4.29/5), service speed
(scored low), and cleanliness
* Most ordered item (68.6% selected pizza,
revealing the bottleneck item)
e Impact of wait times on academic schedule
(over 50% reported class disruption)
 Open-ended qualitative responses on pain
points and desired improvements

Informal IRL Interviews Short, in-person
interviews were conducted with students actively
present at Cafe Adda during peak hours. These
conversations captured real-time frustration,
revealed the emotional dimension of the
experience (anxiety about class timing, frustration
at lack of transparency), and provided candid
feedback that survey formats often suppress.
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Management and Staff Interviews Structured
conversations with Cafe Adda's operational staff
and owner revealed:
« Average order preparation time: 10-15
minutes
* The "half-ready" strategy: partial pre-
preparation of items before peak hours, which
provides limited relief given the sheer volume
of demand
e The oven as a single-point bottleneck: pizza's
15+ minute oven cycle saturates this resource
during simultaneous orders
« Staffing constraints: role specialization and
limited headcount cannot be rapidly scaled
during peak windows
* Inventory issues: frequent stockouts of items
like the veg burger due to weak demand
forecasting, adding unpredictability to wait
times

Observational Data Firsthand observation during
Mmultiple peak-hour visits provided qualitative
evidence of crowd distribution, counter clustering
patterns, seating area cleanliness, queue
behaviour, and the spatial layout of the cafe, all of
which informed our physical intervention design.
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DATA
ANALYSIS

Analysis of the collected data revealed a system
under structural strain, where individual problems
compound each other into a systemic failure
during peak demand.

Wait-Time Satisfaction vs. Food Quality Gap The
data presents a stark contrast: food quality scores
4.29 out of 5, while wait-time satisfaction scores
2.66 out of 5. This gap of nearly 1.63 points on a 5-
point scale represents the single largest
opportunity for service improvement. Students are
already sold on the food, the only barrier to a
better experience is the speed and predictability of
service delivery.

Student Drop-Off Rate Over 50% of surveyed
students reported missing class or arriving late as
a direct result of Cafe Adda wait times. This is not
merely a satisfaction issue, it represents a tangible
academic impact and a serious motivator for
operational change. From a business perspective,
this drop-off rate signals that a significant
proportion of visits result in a net-negative
experience, reducing repeat customer motivation.

Demand Concentration Analysis Approximately
90% of Cafe Adda's daily footfall is concentrated in
two narrow time windows. The cafe's throughput,
however, remains constant at all times. This
creates a demand curve that wildly exceeds
service capacity during peaks, while leaving the
cafe underutilized during off-peak hours.
Conventional capacity planning cannot solve this
problem, the constraint is physical space and
equipment, not staffing decisions.
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Pizza Bottleneck Quantification With 68.6% of
students ordering pizza, and pizza being the most
oven-dependent, time-intensive menu item, the
math becomes stark: during a demand spike of 40
simultaneous orders, approximately 27 will involve
pizza. A single oven cannot process these in
parallel. Each additional pizza order during a spike
extends the cascade of delays for all orders,
including those that do not involve pizza, because
staff focus shifts to managing the backlog

Failures of the Current "Half-Ready" Approach
While management's pre-preparation strategy is
operationally sound in principle, our analysis
identified three structural limits to its effectiveness:
the volume of peak demand exceeds the buffer
capacity of pre-prepared stock; final assembly of
items like pizza still requires oven time, which
remains the bottleneck; and inventory instability
(stockouts of popular items) adds random delays
that pre-preparation cannot account for.

Revenue Loss Quantification (Estimated):
Assuming Cafe Adda serves an average of 150-200
students during peak hours on a normal day and
applying the 50%+ drop-off statistic, a conservative
estimate suggests that 40-60 students per day
experience a negative service outcome severe
enough to affect their loyalty. With an average
order value of 250 per customer, this translates to
an estimated daily revenue at risk of 10,000-
X15,000. Over an average 30-day month, the
potential monthly revenue loss amounts to
approximately X3,00,000-34,50,000 due to
unresolved congestion issues. Addressing the
bottleneck is therefore not just an experience
improvement, it is a financially significant business
decision.
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PROPOSED
SOLUTION

The solution architecture is built across three
layers, each targeting a distinct failure mode
identified during the research phase. Together,
they constitute a systems intervention rather than
a point fix.

Solution Layer 1: Physical Queue Infrastructure
The first and most immediately visible intervention
was the deployment of stanchion cones and chain
barriers to create a defined, single-file queuing
corridor leading to the ordering counter. This
simple intervention achieves multiple objectives: it
eliminates the formation of unstructured clusters
near the counter, establishes a clear order-of-
service priority, reduces the perceived chaos of
peak-hour crowding, and creates psychological
order so that students know where to stand and
what to expect. The physical boundaries also serve
as a visual signal that the cafe takes service
structure seriously, which in itself moderates
crowd behavior.

Solution Layer 2: The Cafe Adda Buzzer System
(Web Application). This is the centrepiece
technological solution. The application is a
lightweight, mobile-responsive web application
accessible via a QR code displayed at the ordering
counter. Its operation is designed around two
distinct user roles:
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Student Flow:

1. Student places their order at the counter and
receives a printed bill with a unique token
number at the top.

2. Student scans the QR code on the counter
using their smartphone.

3. The web application loads and presents two
options: "l am a Student" or "l am the Admin."

4. The student selects "l am a Student," enters
their token number, and is presented with a
waiting screen.

5. The application instructs the student to return
to their seat and wait for a notification.

6. When the student's order is ready, their phone
screen activates with a distinct buzz and
displays a green tick confirming order
readiness.

7. The student then proceeds to the counter to
collect their food.

Admin Flow:

1. The cafe staff member scans the same QR
code.

2. They select "l am the Admin" and enter a
secure, staff-only password that is unknown to
students.

3. The admin dashboard displays a token entry
field.

4. When an order is ready, the staff member
enters the corresponding token number.

5. The system immediately triggers the
notification on the corresponding student's
device.
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This design ensures complete role separation:
students cannot access admin functions, and the
admin cannot accidentally trigger notifications for
the wrong order. The system is intentionally
minimal, there is no user registration, no personal
data collection, and no complex interface. A
student needs approximately ten seconds to
complete their setup, and a staff member needs
approximately five seconds to trigger a
notification.

Why This Approach Matters: The Buzzer System
does not just improve convenience, it
fundamentally restructures the spatial and
behavioural dynamics of the cafe during peak
hours. By decoupling the act of waiting from the
act of being near the counter, it eliminates the
single densest point of congestion in the entire
service flow. Students can sit comfortably, study, or
converse while their food is prepared. The counter
area remains clear. Staff can work without
navigating around clusters of waiting customers.
The result is a quieter, faster, and more dignified
service experience for everyone.
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FEATURES OF THE
APPLICATION

The Cafe Adda Buzzer System was developed with
a deliberate emphasis on simplicity, reliability, and
security. The core feature set reflects an
understanding of the specific operational context
a high-traffic campus cafe where ease of use is
paramount and technical support is limited.

1. QR Code Entry Point: A single QR code printed
and displayed prominently at the ordering counter
serves as the only entry point to the application. No
app download is required, no account creation is
needed, and the application works on any modern
smartphone browser. This zero-friction access
model ensures adoption is not blocked by device
compatibility or student reluctance to install
software.

2. Role-Based Interface: Upon loading, the
application presents two clearly labelled options.
This role selection screen is the only interface
decision a student needs to make. The separation
ensures students can never accidentally access or
interfere with admin functionality.

3. Token-Based Order Tracking: The token
system is intentionally simple, the student enters
only their token number, which is already printed
on their physical bill. There is no additional input
required. This single-field interaction minimises
error risk and maximises speed of setup.
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4. Passive Waiting Experience: Once a token is
entered, the application moves into a passive
waiting state. The student does not need to keep
the app open or periodically check it. When their
order is ready, the phone vibrates and the screen
displays a green confirmation, a universally
recognizable success signal. This passive model is
critical: it encourages students to leave the
counter area and return to their seats, which is the
primary behavioural change the system is
designed to produce.

5. Admin Authentication: The admin panel is
protected by a unique password known only to
cafe staff. This password is not stored or displayed
anywhere accessible to students, and the
authentication mechanism prevents brute-force or
casual access attempts. The admin interface is
deliberately minimal, a single token input field, so
staff can trigger notifications in seconds without
interrupting their workflow.

6. Real-Time Notification Trigger: The notification
from admin to student is real-time. There is no
polling delay or push notification dependency. The
moment a staff member submits a token number,
the corresponding student's waiting screen
activates.

7. Mobile-Responsive Design: The application is
fully responsive and functional across a range of
screen sizes and device types, ensuring
compatibility with the diverse smartphone
ecosystem typical of a campus population.

8. Stateless and Lightweight: The application
does not retain data beyond the active session. It
does not store student identity, order history, or
behavioral data. This privacy-by-design approach
aligns with ethical data management principles
and reduces the system's administrative overhead.
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USER EXPERIENCE &
PRACTICAL UTILITY

The Cafe Adda Buzzer System was designed from
the ground up with the student user experience as
the primary constraint. Every design decision was
evaluated against the question: will a first-time
user understand this in under ten seconds?

From the Student's Perspective: The student's
journey through the Buzzer System is frictionless
by design. After ordering and receiving their bill,
they scan a QR code they can see right in front of
them, tap one button, type one number, and put
their phone in their pocket. The next interaction
they have with the application is when it buzzes to
tell them their food is ready. At no point are they
required to create an account, download an
application, read instructions, or make more than
two taps.

This matters enormously in the campus context.
Students visiting Cafe Adda are typically in a hurry
they have a limited break between classes, they
may be hungry and mildly stressed, and they are
not in a mindset to learn a new interface. The
Buzzer System meets them exactly where they are:
it requires minimal cognitive engagement and
delivers one clear, high-value outcome.

The psychological benefit is equally significant.
Rather than standing in an anxious cluster near
the counter, wondering when their order might be
called, worried they might miss it if they step away,
unable to sit down and relax, students can return
to their seats with confidence. They know they will
be notified the moment their food is ready. This
transforms the wait from an active, stressful
experience into a passive, acceptable one.
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From the Staff's Perspective: The admin interface
was designed with staff workflow in mind. A staff
member operating the notification system does
not need to stop what they are doing, navigate
menus, or perform multiple steps. They type one
number and press submit. The interaction takes
under five seconds and can be performed on any
device with a browser. For a team operating under
significant time pressure during peak hours, this
frictionless design is essential to actual adoption.

Practical Utility, Combined Effect of All Three
Interventions: The true utility of the solution is
best understood as a system, not as three separate
parts. The physical queue infrastructure ensures
that students enter the ordering process in an
orderly, single-file manner. The signage ensures
that they exit the collection zone promptly and
keep the seating area clean. The Buzzer System
ensures that, between ordering and collecting,
they do not linger near the counter. Together,
these three interventions address the cafe's peak-
hour failure at every stage of the student journey,
from arrival at the queue to departure from the
seating area.

A student who arrives at a well-structured queue,
orders without jostling, receives a token, sits down,
gets a buzz notification, collects their food at a
clear counter, and leaves a clean table, has had an
experience that is not just faster but meaningfully
more pleasant. That student is more likely to
return. More return visits mean more revenue.
More revenue enables investment in additional
capacity. The virtuous cycle that was previously
impossible now becomes accessible.
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CHALLENGES FACED

The path from diagnosis to implementation was
not without friction. The following challenges were
navigated over the course of the project.

1. Gaining Stakeholder Buy-In: Convincing Cafe
Adda's management to trial interventions,
particularly the Buzzer System, required
demonstrating the problem's scale in terms they
found immediately relevant. Initial conversations
focused on food quality, which management
correctly identified as strong. Reframing the
conversation around revenue leakage from lost
customers and the measurable impact on repeat
footfall was key to achieving cooperation.

2. Designing for Low Technical Literacy: A
significant concern during the application design
phase was the wide range of technical comfort
levels among potential users. The solution had to
function intuitively for students who had never
used a similar system, as well as for cafe staff who
may not be highly familiar with web applications.
Multiple design iterations were required to reduce
the interface to its absolute minimum viable form,
a process that felt counterintuitive, as the
temptation is always to add features, not remove
them.

3. Ensuring Physical Queue Compliance: The
installation of cones and chains created the
infrastructure for a structured queue, but
infrastructure alone does not guarantee behaviour.
Initial days after deployment saw students
attempting to bypass the queue during
particularly crowded periods. Supplementary
signage and occasional reminders from staff were
required to normalize the new queue structure.
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4. Token System Consistency: The Buzzer System
depends on token numbers being consistently
printed at the top of bills. Ensuring that the billing
process at the counter reliably generates and
displays token numbers required coordination
with the existing billing workflow. Any
inconsistency in token generation would break the
notification chain for affected students.

5. Network Dependency: The web application
requires both the student and admin device to
have an active internet connection. On campus,
network coverage and speed are generally reliable,
but occasional connectivity issues in the cafe's
specific location were identified as a potential
point of failure, particularly during high-traffic
periods when network congestion itself can
increase.

6. Resistance to Change: In any operational
environment, the introduction of new systemes,
even beneficial ones, creates friction. Staff who are
accustomed to a familiar (if inefficient) workflow
naturally resist additional steps. Managing this
through clear commmunication, simple training,
and an interface designed to minimise additional
workload was critical to the system's early
adoption.
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RESULTS &
OUTCOMES

While the project is in its early implementation
phase, the results observed across the intervention
period reflect meaningful progress against each
identified problem dimension.

Physical Queue Management: The deployment of
cones and chain barriers produced an immediate
and visible reduction in counter-area crowding.
Staff reported a calmer ordering environment
during peak hours, and the single-file queue
structure was widely adopted by students within
the first week. The visual cue of a structured queue
also appeared to discourage new arrivals from
attempting to bypass the system, as there was a
clear physical path to follow.

Signage and Behavioural Compliance: The
"Please Do Not Litter" and "Please Don't Break the
Line" posters produced a measurable
improvement in seating area cleanliness, with
informal observations noting fewer food waste
incidents at tables. The "Exit on Your Left"
directional signage helped alleviate counter-area
congestion by providing a clear post-collection exit
path, reducing the duration of counter dwell time.

Buzzer System Adoption: Early adoption of the
Buzzer System among students was encouraging.
The zero-download, QR-based entry model meant
that the barrier to first use was effectively zero,
students who were already using their phones
could access the system in one scan. Students who
used the system reported a qualitatively improved
waiting experience, citing the ability to sit down
and relax rather than stand near the counter as
the primary benefit. Counter-area crowding during
food collection was visibly reduced on days when
the system was actively used.
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Student Satisfaction Signal: Informal post-
implementation feedback from students who
engaged with all three solution layers indicated an
improved overall perception of the Cafe Adda
service experience. The improvements in queue
structure, environmental cleanliness, and
notification transparency were each individually
cited as positive changes. The combined effect was
an experience that felt managed and intentional, a
significant departure from the pre-intervention
environment.

Operational Benefit for Staff: Cafe staff reported
that the Buzzer System reduced the frequency of
students approaching the counter to ask about
order status, a recurring interruption that had
previously slowed workflow during peak periods.
The ability to serve a notification rather than
answer a verbal inquiry reduces both cognitive
load and physical disruption for the preparation
team.
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FUTURE SCOPE &
EXPANSION

The current implementation represents a
foundational layer. The systems-thinking
framework that underpins this project naturally
points toward a broader, more sophisticated
evolution of the Cafe Adda service model. The
following expansion directions are logically aligned
with the established infrastructure.

1. Digital Pre-Ordering System: The most
impactful next-step evolution would be to move
ordering itself online. A pre-ordering module,
accessible via the same QR code or a dedicated
link, would allow students to browse the menu,
place their order, and pay digitally before they
even arrive at the cafe. This fundamentally
restructures demand: instead of a demand spike
arriving at the counter simultaneously, orders
arrive sequentially in the kitchen throughout the
break period, distributing load across the available
preparation window. Students would receive a
Buzzer notification when their pre-ordered meal is
ready for collection, arriving at the counter only to
pick up, eliminating the ordering queue entirely.

2. Dynamic Wait Time Display: A real-time
estimated wait time display, shown on a screen at
the cafe entrance or on the web application, would
allow students to make informed decisions about
whether to visit Cafe Adda during a given window.
This transparency mechanism would reduce
frustrated arrivals during the busiest periods,
smooth the demand curve voluntarily, and build
student trust in the service model.

PAGE 23 -




3. Order History and Demand Analytics
Dashboard: Each token interaction generates
implicit data about order volume, peak timing, and
throughput. A simple analytics dashboard
accessible to Cafe Adda's management would
translate this raw data into actionable insights,
identifying which time windows are most critical,
which days experience the most extreme demand
concentration, and whether specific menu items
create recurring preparation bottlenecks. This
data-driven layer would enable Cafe Adda to shift
from reactive management to predictive planning.

4. Inventory and Supply Chain Integration:
Given the identified problem of stockouts
particularly of popular items like the veg burger, a
lightweight inventory tracking module integrated
into the order system could flag low-stock
conditions in real time. Menu items approaching
stockout could be temporarily deprioritised or
marked unavailable on the pre-ordering interface,
preventing students from ordering items that
cannot be fulfilled and reducing the service
disruption caused by mid-order substitutions.

5. Feedback Loop Integration: A post-collection,
one-tap satisfaction rating, triggered automatically
after the green tick confirmation, would generate
continuous, low-friction feedback data. Over time,
this creates a self-improving feedback loop:
mManagement can track satisfaction scores against
specific time windows, menu items, or staff shifts,
identifying the specific conditions under which the
service model performs best and worst.
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6. Menu Engineering Recommendations: Based
on the data collected, a strategic menu
engineering intervention is recommended for Cafe
Adda's consideration. Specifically, introducing a
"Quick Order" menu section comprising items that
can be prepared in under five minutes,
sandwiches, wraps, hot beverages, pre-packaged
items, would provide a high-velocity, low-
bottleneck alternative for students with very short
break windows. Simultaneously, communicating
expected preparation times alongside menu items
(e.g., "Pizza: 15 mins" vs. "Wrap: 5 mins") allows
students to self-select based on time availability,
naturally distributing order types across the
demand window.
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CONCLUSION

The Cafe Adda Systems Optimization project began as an observation of a
crowded campus cafe and evolved into a comprehensive, evidence-driven
intervention that addresses a real problem experienced by hundreds of
students every day. Through rigorous primary research, dual-perspective
analysis, and a layered solution architecture, the team delivered
measurable improvements to one of the most visible daily friction points
in campus life.

The core insight of this project is deceptively simple: the problem was
never about food. Cafe Adda's food quality speaks for itself at 4.29 out of 5.
The problem was a systems failure, a structural inability to convert
excellent food into an excellent experience during the exact moments
when students needed it most. Time, as we established through our
research, is the scarcest resource in a student's day. When Cafe Adda
failed to respect that resource, it didn't just create inconvenience, it
created missed classes, increased stress, and eroded the trust of a loyal
and captive customer base.

The three-layer solution deployed, physical queue infrastructure,
behavioral signage, and the Cafe Adda Buzzer System, addresses this
failure at every stage of the student journey. It creates order at the point
of entry, establishes expectations during the wait, and delivers a dignified,
informed, and timely collection experience. It is not a patchwork of fixes
but a coherent systems response to a systems problem.

The Buzzer System, offered at 6,000 INR as a one-time deployment with
an 1,500 INR annual service retainer, represents one of the most cost-
effective technology investments Cafe Adda can make. The revenue
upside from retaining students who currently abandon the queue, from
increasing repeat visits among students whose experience has improved,
and from the broader goodwill generated by a modernized, student-
centered service model, far exceeds the modest deployment cost.

This project demonstrates that systems thinking, when applied with
genuine empathy for the end user and respect for the operational
constraints of a small business, can produce solutions that are practical,
scalable, and sustainable. Cafe Adda does not need to reinvent itself, it
needs the right structure around its existing strengths. That structure is
now in place.
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	ABSTRACT
	This report presents a comprehensive systems-thinking approach to diagnosing and resolving operational inefficiencies at Cafe Adda, a campus-based food outlet serving a dense student population. Through dual-perspective research combining a structured survey of 93 regular student patrons alongside direct management interviews, the study identified a critical disconnect between Cafe Adda's service capacity and the concentrated, time-sensitive nature of student demand. The findings reveal that while Cafe Adda maintains an exceptional food quality rating of 4.29 out of 5, its wait-time satisfaction score stands at a critically low 2.66 out of 5. More than 50% of surveyed students reported missing class or arriving late as a direct consequence of prolonged wait times.
	Rather than treating these symptoms in isolation, this project adopted a holistic systems-thinking framework to address root causes, spatial overcrowding, the absence of a structured queuing system, inadequate behavioral signage, and most significantly, the complete lack of a real-time order notification mechanism. In response, the team designed and deployed a multi-pronged solution: physical queue management infrastructure, behavioral awareness signage, and a custom-built web-based token notification application, hereafter referred to as the "Cafe Adda Buzzer System." This report documents the entire lifecycle of the project, from problem identification and data collection through to solution design, implementation, outcomes, and a forward-looking expansion roadmap.

	EXECUTIVE SUMMARY
	Cafe Adda is one of the most visited food outlets on campus, appreciated widely for its food quality and menu variety. However, its popularity has become its greatest operational liability. The cafe experiences extreme demand spikes during two narrow windows lunch hours and evening breaks when student footfall increases sharply while the physical throughput of the cafe remains fixed. This structural mismatch causes severe queuing congestion, unpredictable wait times, and a cascading failure of the entire service model under peak load.
	Our team initiated this project as part of our capstone program with the intent of not merely identifying problems but engineering sustainable, scalable solutions. After conducting primary research through surveys and in-person interviews, we established a clear evidence base for the following core problems:
	No structured queuing system, causing physical overcrowding and loss of order priority
	No order-readiness notification system, resulting in students clustering near the food collection counter
	Inadequate signage for basic behavioural compliance (no littering, queue discipline, exit routing)
	Pizza, the most ordered item, is creating a severe oven bottleneck, affecting even simpler orders
	Lost revenue potential due to students leaving the queue before ordering or not visiting due to perceived wait times

	In response, our team implemented three  intervention layers:
	Layer 1: Physical Infrastructure: Deployment of cones and chain barriers to enforce a structured, single-file queue, reducing physical congestion and improving the experience for both students and staff.
	Layer 2: Behavioral Signage: Strategic placement of printed posters communicating rules around littering, queue discipline, and exit routing, addressing an ethics and compliance gap that was silently degrading the environment.
	Layer 3: Technology Solution (Cafe Adda Buzzer System): A custom web application enabling students to enter their token number post-ordering and receive a real-time buzz notification on their phone when their order is ready. This eliminates the need for students to wait near the counter, directly reducing crowd pressure at the most congested point of the service flow.
	Post-implementation feedback indicates measurable improvement in perceived wait experience and a significant reduction in counter-area crowding.
	The Buzzer System is being offered to Cafe Adda at a one-time deployment cost of ₹6,000 INR with an annual maintenance retainer of ₹1,500 INR, representing exceptional value relative to the revenue impact of resolved congestion.
	PROBLEM  STATEMENT
	Cafe Adda operates as the only premium single-outlet food service within a campus ecosystem that generates highly concentrated, time-sensitive demand. Students operate under fixed academic schedules lectures, labs, and tutorials that leave very narrow windows for meals and refreshments. These windows, typically 15 to 30 minutes in duration, do not afford the luxury of long wait times.
	The fundamental problem is not food quality; Cafe Adda scores an impressive 4.29 out of 5 in food quality ratings. The problem is a systemic incapacity to convert that goodwill into a smooth, timely service experience. Specifically, the following problems have been identified and validated:
	1. Demand Concentration Without Capacity Scaling Nearly 90% of Cafe Adda's daily footfall is compressed into two brief windows. When these spikes hit, the cafe's fixed infrastructure, counters, kitchen staff, single oven, and a limited-service area, becomes catastrophically overloaded. The system does not have elasticity; it cannot scale up or buffer demand efficiently.
	2. Absence of Queue Structure With no physical queuing infrastructure in place, peak-hour crowds' default to unregulated, overlapping clusters near the ordering counter. This not only creates confusion and order-priority disputes but actively slows service as staff must manage crowd control alongside order preparation.

	3. No Order Notification Mechanism After placing an order, students have no way of knowing when their food is ready other than physically waiting in close proximity to the collection counter. This leads to dense and unnecessary crowding at the collection point, the single most congested zone in the cafe, which in turn slows the delivery process itself.
	4. The Pizza Bottleneck A striking 68.6% of survey respondents reported ordering pizza as their primary item. Pizza is simultaneously the most ordered and the most time-intensive item on the menu, requiring oven time that represents a single constrained resource. When multiple pizza orders arrive in parallel during a demand spike, the oven becomes fully saturated, and a queue cascade begins, delaying even the simplest non-pizza orders because staff are diverted to manage backlog.
	5. Environmental and Behavioural Degradation The absence of structured signage and basic behavioural guidelines has led to a seating area that is frequently left unclean, a queue that regularly breaks down into disorder, and a general ambience that does not reflect the quality of the food being served.
	6. Revenue Leakage The combined effect of long wait times, unpleasant queuing experiences, and uncertainty about order readiness is that a non-trivial proportion of potential customers, students who may have intended to visit, either leave without ordering or do not visit at all during peak hours. Each such instance represents a direct loss of revenue that, if corrected, compounds significantly over an academic semester.
	Time is the most precious resource for a campus student, and Cafe Adda's current operational model treats it as expendable.
	EVOLUTION OF THE IDEA
	The journey toward our solution was iterative, grounded in observation, and shaped by a deliberate commitment to systems thinking rather than surface-level problem-solving.
	Stage 1: Observation Without Assumptions The team's first intervention was to observe. We visited Cafe Adda repeatedly during peak hours, lunch, and evening, without preconceptions, watching how the crowd behaved, how staff moved, where congestion formed, and at what point the service model visibly broke down. It became immediately clear that the problem was not the quality of food or even the speed of individual staff, but the absence of any structural mechanism to manage simultaneous demand.
	Stage 2: Primary Research: Listening to the Students. We then designed and deployed a structured survey targeting 93 regular Cafe Adda patrons. The survey captured demographic information (57.1% day scholars vs. 42.9% hostellers), frequency of visits, perceived wait times, satisfaction ratings across food quality, speed, and hygiene, and open-ended qualitative feedback about pain points. In parallel, we conducted short informal interviews with students at the cafe itself, capturing unfiltered, in-the-moment reactions that a formal survey rarely yields.
	The data confirmed our observations quantitatively: wait-time satisfaction was 2.66 out of 5, more than half of students had experienced class disruption due to Cafe Adda delays, and the majority of students indicated they would visit more frequently if wait times improved.

	Stage 3: Management Perspective We did not limit our research to students. We engaged with the operational staff and the cafe owner to understand the constraints from the inside. This revealed the prep time realities (10-15 minutes per order on average), the limitations of the "half-ready" pre-preparation strategy employed during peak hours, the role of the oven as a hard bottleneck in pizza production, and the staffing and kitchen layout constraints that made rapid scaling impossible.
	Stage 4: Systems Diagnosis Armed with data from both sides; we mapped the full-service system, from student arrival and ordering through to food collection and seating. This mapping revealed multiple feedback loops: overcrowding slows service, which increases perceived wait time, which causes students to cluster near the counter, which further slows service. The system was locked in a vicious cycle with no corrective mechanism.
	Stage 5: Solution Design Philosophy Rather than proposing a single intervention, we committed to a layered approach. Physical infrastructure would break the crowd feedback loop. Signage would address the behavioural and environmental dimension. Technology would break the counter-clustering loop by decoupling the act of waiting from the act of being near the counter.
	Stage 6: Prototyping and Iteration The Buzzer System web application was prototyped, reviewed internally, and refined with a focus on simplicity. A student needed to be able to use it in under ten seconds with zero prior training. The admin interface was designed with security in mind, ensuring that only cafe staff could mark orders as ready, while the student interface remained frictionless.
	DATA COLLECTION
	Our data collection was structured around two parallel tracks, capturing both the consumer experience and the operational reality.
	(Survey) 93 Student Respondents: The survey was distributed across campus and targeted regular Cafe Adda patrons. Key parameters measured included:
	Demographic breakdown: 57.1% Day Scholars, 42.9% Hostellers
	Frequency of visits: used to distinguish casual visitors from habitual customers
	Perceived wait time versus acceptable wait time
	Satisfaction ratings across three dimensions: food quality (scored 4.29/5), service speed (scored low), and cleanliness
	Most ordered item (68.6% selected pizza, revealing the bottleneck item)
	Impact of wait times on academic schedule (over 50% reported class disruption)
	Open-ended qualitative responses on pain points and desired improvements
	Informal IRL Interviews Short, in-person interviews were conducted with students actively present at Cafe Adda during peak hours. These conversations captured real-time frustration, revealed the emotional dimension of the experience (anxiety about class timing, frustration at lack of transparency), and provided candid feedback that survey formats often suppress.

	Management and Staff Interviews Structured conversations with Cafe Adda's operational staff and owner revealed:
	Average order preparation time: 10–15 minutes
	The "half-ready" strategy: partial pre-preparation of items before peak hours, which provides limited relief given the sheer volume of demand
	The oven as a single-point bottleneck: pizza's 15+ minute oven cycle saturates this resource during simultaneous orders
	Staffing constraints: role specialization and limited headcount cannot be rapidly scaled during peak windows
	Inventory issues: frequent stockouts of items like the veg burger due to weak demand forecasting, adding unpredictability to wait times
	Observational Data Firsthand observation during multiple peak-hour visits provided qualitative evidence of crowd distribution, counter clustering patterns, seating area cleanliness, queue behaviour, and the spatial layout of the cafe, all of which informed our physical intervention design.
	DATA ANALYSIS
	Analysis of the collected data revealed a system under structural strain, where individual problems compound each other into a systemic failure during peak demand.
	Wait-Time Satisfaction vs. Food Quality Gap The data presents a stark contrast: food quality scores 4.29 out of 5, while wait-time satisfaction scores 2.66 out of 5. This gap of nearly 1.63 points on a 5-point scale represents the single largest opportunity for service improvement. Students are already sold on the food, the only barrier to a better experience is the speed and predictability of service delivery.
	Student Drop-Off Rate Over 50% of surveyed students reported missing class or arriving late as a direct result of Cafe Adda wait times. This is not merely a satisfaction issue, it represents a tangible academic impact and a serious motivator for operational change. From a business perspective, this drop-off rate signals that a significant proportion of visits result in a net-negative experience, reducing repeat customer motivation.
	Demand Concentration Analysis Approximately 90% of Cafe Adda's daily footfall is concentrated in two narrow time windows. The cafe's throughput, however, remains constant at all times. This creates a demand curve that wildly exceeds service capacity during peaks, while leaving the cafe underutilized during off-peak hours. Conventional capacity planning cannot solve this problem, the constraint is physical space and equipment, not staffing decisions.

	Pizza Bottleneck Quantification With 68.6% of students ordering pizza, and pizza being the most oven-dependent, time-intensive menu item, the math becomes stark: during a demand spike of 40 simultaneous orders, approximately 27 will involve pizza. A single oven cannot process these in parallel. Each additional pizza order during a spike extends the cascade of delays for all orders, including those that do not involve pizza, because staff focus shifts to managing the backlog
	Failures of the Current "Half-Ready" Approach While management's pre-preparation strategy is operationally sound in principle, our analysis identified three structural limits to its effectiveness: the volume of peak demand exceeds the buffer capacity of pre-prepared stock; final assembly of items like pizza still requires oven time, which remains the bottleneck; and inventory instability (stockouts of popular items) adds random delays that pre-preparation cannot account for.
	Revenue Loss Quantification (Estimated): Assuming Cafe Adda serves an average of 150–200 students during peak hours on a normal day and applying the 50%+ drop-off statistic, a conservative estimate suggests that 40–60 students per day experience a negative service outcome severe enough to affect their loyalty. With an average order value of ₹250 per customer, this translates to an estimated daily revenue at risk of ₹10,000–₹15,000. Over an average 30-day month, the potential monthly revenue loss amounts to approximately ₹3,00,000–₹4,50,000 due to unresolved congestion issues. Addressing the bottleneck is therefore not just an experience improvement, it is a financially significant business decision.
	PROPOSED SOLUTION
	The solution architecture is built across three layers, each targeting a distinct failure mode identified during the research phase. Together, they constitute a systems intervention rather than a point fix.
	Solution Layer 1: Physical Queue Infrastructure The first and most immediately visible intervention was the deployment of stanchion cones and chain barriers to create a defined, single-file queuing corridor leading to the ordering counter. This simple intervention achieves multiple objectives: it eliminates the formation of unstructured clusters near the counter, establishes a clear order-of-service priority, reduces the perceived chaos of peak-hour crowding, and creates psychological order so that students know where to stand and what to expect. The physical boundaries also serve as a visual signal that the cafe takes service structure seriously, which in itself moderates crowd behavior.
	Solution Layer 2: The Cafe Adda Buzzer System (Web Application). This is the centrepiece technological solution. The application is a lightweight, mobile-responsive web application accessible via a QR code displayed at the ordering counter. Its operation is designed around two distinct user roles:

	Student Flow:
	Student places their order at the counter and receives a printed bill with a unique token number at the top.
	Student scans the QR code on the counter using their smartphone.
	The web application loads and presents two options: "I am a Student" or "I am the Admin."
	The student selects "I am a Student," enters their token number, and is presented with a waiting screen.
	The application instructs the student to return to their seat and wait for a notification.
	When the student's order is ready, their phone screen activates with a distinct buzz and displays a green tick confirming order readiness.
	The student then proceeds to the counter to collect their food.

	Admin Flow:
	The cafe staff member scans the same QR code.
	They select "I am the Admin" and enter a secure, staff-only password that is unknown to students.
	The admin dashboard displays a token entry field.
	When an order is ready, the staff member enters the corresponding token number.
	The system immediately triggers the notification on the corresponding student's device.

	This design ensures complete role separation: students cannot access admin functions, and the admin cannot accidentally trigger notifications for the wrong order. The system is intentionally minimal, there is no user registration, no personal data collection, and no complex interface. A student needs approximately ten seconds to complete their setup, and a staff member needs approximately five seconds to trigger a notification.
	Why This Approach Matters: The Buzzer System does not just improve convenience, it fundamentally restructures the spatial and behavioural dynamics of the cafe during peak hours. By decoupling the act of waiting from the act of being near the counter, it eliminates the single densest point of congestion in the entire service flow. Students can sit comfortably, study, or converse while their food is prepared. The counter area remains clear. Staff can work without navigating around clusters of waiting customers. The result is a quieter, faster, and more dignified service experience for everyone.
	FEATURES OF THE APPLICATION
	The Cafe Adda Buzzer System was developed with a deliberate emphasis on simplicity, reliability, and security. The core feature set reflects an understanding of the specific operational context a high-traffic campus cafe where ease of use is paramount and technical support is limited.
	1. QR Code Entry Point: A single QR code printed and displayed prominently at the ordering counter serves as the only entry point to the application. No app download is required, no account creation is needed, and the application works on any modern smartphone browser. This zero-friction access model ensures adoption is not blocked by device compatibility or student reluctance to install software.
	2. Role-Based Interface: Upon loading, the application presents two clearly labelled options. This role selection screen is the only interface decision a student needs to make. The separation ensures students can never accidentally access or interfere with admin functionality.
	3. Token-Based Order Tracking: The token system is intentionally simple, the student enters only their token number, which is already printed on their physical bill. There is no additional input required. This single-field interaction minimises error risk and maximises speed of setup.

	4. Passive Waiting Experience: Once a token is entered, the application moves into a passive waiting state. The student does not need to keep the app open or periodically check it. When their order is ready, the phone vibrates and the screen displays a green confirmation, a universally recognizable success signal. This passive model is critical: it encourages students to leave the counter area and return to their seats, which is the primary behavioural change the system is designed to produce.
	5. Admin Authentication: The admin panel is protected by a unique password known only to cafe staff. This password is not stored or displayed anywhere accessible to students, and the authentication mechanism prevents brute-force or casual access attempts. The admin interface is deliberately minimal, a single token input field, so staff can trigger notifications in seconds without interrupting their workflow.
	6. Real-Time Notification Trigger: The notification from admin to student is real-time. There is no polling delay or push notification dependency. The moment a staff member submits a token number, the corresponding student's waiting screen activates.
	7. Mobile-Responsive Design: The application is fully responsive and functional across a range of screen sizes and device types, ensuring compatibility with the diverse smartphone ecosystem typical of a campus population.
	8. Stateless and Lightweight: The application does not retain data beyond the active session. It does not store student identity, order history, or behavioral data. This privacy-by-design approach aligns with ethical data management principles and reduces the system's administrative overhead.
	USER EXPERIENCE & PRACTICAL UTILITY
	The Cafe Adda Buzzer System was designed from the ground up with the student user experience as the primary constraint. Every design decision was evaluated against the question: will a first-time user understand this in under ten seconds?
	From the Student's Perspective: The student's journey through the Buzzer System is frictionless by design. After ordering and receiving their bill, they scan a QR code they can see right in front of them, tap one button, type one number, and put their phone in their pocket. The next interaction they have with the application is when it buzzes to tell them their food is ready. At no point are they required to create an account, download an application, read instructions, or make more than two taps.
	This matters enormously in the campus context. Students visiting Cafe Adda are typically in a hurry they have a limited break between classes, they may be hungry and mildly stressed, and they are not in a mindset to learn a new interface. The Buzzer System meets them exactly where they are: it requires minimal cognitive engagement and delivers one clear, high-value outcome.
	The psychological benefit is equally significant. Rather than standing in an anxious cluster near the counter, wondering when their order might be called, worried they might miss it if they step away, unable to sit down and relax, students can return to their seats with confidence. They know they will be notified the moment their food is ready. This transforms the wait from an active, stressful experience into a passive, acceptable one.

	From the Staff's Perspective: The admin interface was designed with staff workflow in mind. A staff member operating the notification system does not need to stop what they are doing, navigate menus, or perform multiple steps. They type one number and press submit. The interaction takes under five seconds and can be performed on any device with a browser. For a team operating under significant time pressure during peak hours, this frictionless design is essential to actual adoption.
	Practical Utility, Combined Effect of All Three Interventions: The true utility of the solution is best understood as a system, not as three separate parts. The physical queue infrastructure ensures that students enter the ordering process in an orderly, single-file manner. The signage ensures that they exit the collection zone promptly and keep the seating area clean. The Buzzer System ensures that, between ordering and collecting, they do not linger near the counter. Together, these three interventions address the cafe's peak-hour failure at every stage of the student journey, from arrival at the queue to departure from the seating area.
	A student who arrives at a well-structured queue, orders without jostling, receives a token, sits down, gets a buzz notification, collects their food at a clear counter, and leaves a clean table, has had an experience that is not just faster but meaningfully more pleasant. That student is more likely to return. More return visits mean more revenue. More revenue enables investment in additional capacity. The virtuous cycle that was previously impossible now becomes accessible.
	CHALLENGES FACED
	The path from diagnosis to implementation was not without friction. The following challenges were navigated over the course of the project.
	1. Gaining Stakeholder Buy-In: Convincing Cafe Adda's management to trial interventions, particularly the Buzzer System, required demonstrating the problem's scale in terms they found immediately relevant. Initial conversations focused on food quality, which management correctly identified as strong. Reframing the conversation around revenue leakage from lost customers and the measurable impact on repeat footfall was key to achieving cooperation.
	2. Designing for Low Technical Literacy: A significant concern during the application design phase was the wide range of technical comfort levels among potential users. The solution had to function intuitively for students who had never used a similar system, as well as for cafe staff who may not be highly familiar with web applications. Multiple design iterations were required to reduce the interface to its absolute minimum viable form, a process that felt counterintuitive, as the temptation is always to add features, not remove them.
	3. Ensuring Physical Queue Compliance: The installation of cones and chains created the infrastructure for a structured queue, but infrastructure alone does not guarantee behaviour. Initial days after deployment saw students attempting to bypass the queue during particularly crowded periods. Supplementary signage and occasional reminders from staff were required to normalize the new queue structure.

	4. Token System Consistency: The Buzzer System depends on token numbers being consistently printed at the top of bills. Ensuring that the billing process at the counter reliably generates and displays token numbers required coordination with the existing billing workflow. Any inconsistency in token generation would break the notification chain for affected students.
	5. Network Dependency: The web application requires both the student and admin device to have an active internet connection. On campus, network coverage and speed are generally reliable, but occasional connectivity issues in the cafe's specific location were identified as a potential point of failure, particularly during high-traffic periods when network congestion itself can increase.
	6. Resistance to Change: In any operational environment, the introduction of new systems, even beneficial ones, creates friction. Staff who are accustomed to a familiar (if inefficient) workflow naturally resist additional steps. Managing this through clear communication, simple training, and an interface designed to minimise additional workload was critical to the system's early adoption.
	RESULTS & OUTCOMES
	While the project is in its early implementation phase, the results observed across the intervention period reflect meaningful progress against each identified problem dimension.
	Physical Queue Management: The deployment of cones and chain barriers produced an immediate and visible reduction in counter-area crowding. Staff reported a calmer ordering environment during peak hours, and the single-file queue structure was widely adopted by students within the first week. The visual cue of a structured queue also appeared to discourage new arrivals from attempting to bypass the system, as there was a clear physical path to follow.
	Signage and Behavioural Compliance: The "Please Do Not Litter" and "Please Don't Break the Line" posters produced a measurable improvement in seating area cleanliness, with informal observations noting fewer food waste incidents at tables. The "Exit on Your Left" directional signage helped alleviate counter-area congestion by providing a clear post-collection exit path, reducing the duration of counter dwell time.
	Buzzer System Adoption: Early adoption of the Buzzer System among students was encouraging. The zero-download, QR-based entry model meant that the barrier to first use was effectively zero, students who were already using their phones could access the system in one scan. Students who used the system reported a qualitatively improved waiting experience, citing the ability to sit down and relax rather than stand near the counter as the primary benefit. Counter-area crowding during food collection was visibly reduced on days when the system was actively used.
	Student Satisfaction Signal: Informal post-implementation feedback from students who engaged with all three solution layers indicated an improved overall perception of the Cafe Adda service experience. The improvements in queue structure, environmental cleanliness, and notification transparency were each individually cited as positive changes. The combined effect was an experience that felt managed and intentional, a significant departure from the pre-intervention environment.
	Operational Benefit for Staff: Cafe staff reported that the Buzzer System reduced the frequency of students approaching the counter to ask about order status, a recurring interruption that had previously slowed workflow during peak periods. The ability to serve a notification rather than answer a verbal inquiry reduces both cognitive load and physical disruption for the preparation team.

	FUTURE SCOPE & EXPANSION
	The current implementation represents a foundational layer. The systems-thinking framework that underpins this project naturally points toward a broader, more sophisticated evolution of the Cafe Adda service model. The following expansion directions are logically aligned with the established infrastructure.
	1. Digital Pre-Ordering System: The most impactful next-step evolution would be to move ordering itself online. A pre-ordering module, accessible via the same QR code or a dedicated link, would allow students to browse the menu, place their order, and pay digitally before they even arrive at the cafe. This fundamentally restructures demand: instead of a demand spike arriving at the counter simultaneously, orders arrive sequentially in the kitchen throughout the break period, distributing load across the available preparation window. Students would receive a Buzzer notification when their pre-ordered meal is ready for collection, arriving at the counter only to pick up, eliminating the ordering queue entirely.
	2. Dynamic Wait Time Display: A real-time estimated wait time display, shown on a screen at the cafe entrance or on the web application, would allow students to make informed decisions about whether to visit Cafe Adda during a given window. This transparency mechanism would reduce frustrated arrivals during the busiest periods, smooth the demand curve voluntarily, and build student trust in the service model.

	3. Order History and Demand Analytics Dashboard: Each token interaction generates implicit data about order volume, peak timing, and throughput. A simple analytics dashboard accessible to Cafe Adda's management would translate this raw data into actionable insights, identifying which time windows are most critical, which days experience the most extreme demand concentration, and whether specific menu items create recurring preparation bottlenecks. This data-driven layer would enable Cafe Adda to shift from reactive management to predictive planning.
	4. Inventory and Supply Chain Integration:  Given the identified problem of stockouts particularly of popular items like the veg burger, a lightweight inventory tracking module integrated into the order system could flag low-stock conditions in real time. Menu items approaching stockout could be temporarily deprioritised or marked unavailable on the pre-ordering interface, preventing students from ordering items that cannot be fulfilled and reducing the service disruption caused by mid-order substitutions.
	5. Feedback Loop Integration: A post-collection, one-tap satisfaction rating, triggered automatically after the green tick confirmation, would generate continuous, low-friction feedback data. Over time, this creates a self-improving feedback loop: management can track satisfaction scores against specific time windows, menu items, or staff shifts, identifying the specific conditions under which the service model performs best and worst.
	6. Menu Engineering Recommendations: Based on the data collected, a strategic menu engineering intervention is recommended for Cafe Adda's consideration. Specifically, introducing a "Quick Order" menu section comprising items that can be prepared in under five minutes, sandwiches, wraps, hot beverages, pre-packaged items, would provide a high-velocity, low-bottleneck alternative for students with very short break windows. Simultaneously, communicating expected preparation times alongside menu items (e.g., "Pizza: 15 mins" vs. "Wrap: 5 mins") allows students to self-select based on time availability, naturally distributing order types across the demand window.
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