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1. Introduction
1.1 Background of the Project
Urban mobility in Pakistan—particularly in metropolitan regions such as Rawalpindi
and Islamabad—faces significant challenges including traffic congestion, rising fuel
costs, limited parking availability, and environmental pollution. With a growing
population and increasing vehicle ownership, roads are becoming more crowded,
resulting in longer commute times and reduced productivity.

Carpooling provides a cost-effective, sustainable, and community-oriented solution.
By allowing individuals traveling on similar routes to share rides, carpooling reduces
individual travel costs, lowers emissions, and eases road congestion. Despite these
benefits, the adoption of carpooling remains low in Pakistan due to trust issues, lack
of reliable digital platforms, and safety concerns.

To address these obstacles, we conceptualized Chalo Pool, a mobile-based
carpooling application designed specifically for Pakistan’s socio-cultural and
infrastructural context. The platform initially targets Rawalpindi and Islamabad,
cities with highly connected populations, large student and office-going communities,
and consistent intercity commuting patterns.

The Requirement for Public Transportation is necessary although the "Twin Cities" of
Rawalpindi and Islamabad presently make use of public transit options like the Metro
Bus, Chalo Pool seeks to address the following issues:
Overcrowding and Capacity
The current mass transit system is often overloaded during peak rush hours (7 AM–
10 AM and 4 PM–7 PM), making many people's commutes difficult.
Last-Mile Connectivity
There is a big gap in "last-mile" travel, or getting from a mass transportation stop to a
particular home or place of employment, which forces commuters to take pricey
private taxis or uncomfortable vans.
Infrastructure Efficiency
By using pre-existing vehicle seats to transport more passengers without incurring
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the billion-PKR costs of constructing new metro lines, Chalo Pool functions as a
"smart" overlay on outdated infrastructure.

1.2 Project Vision and Purpose
The vision of Chalo Pool is to create a safe, economical, and efficient mobility
ecosystem where individuals can easily find verified carpool partners. The project
aims to:

Provide a convenient platform where riders and drivers can connect

Chalo Pool acts as a virtual link between two distinct user groups For
Drivers Everyday commuters with vacant car seats who want to split gasoline
expenses, such as students or office workers.
People that commute along the same route (for example, Bahria Town to Blue Area)
and are searching for a more pleasant and economical option than costly ride-hailing
services or public transportation.

The connecting procedure is streamlined to guarantee simplicity while adhering to
the PKR 100,000 budget is that Drivers can post their route, departure time, and
available seats in a timely manner. This simplifies real-time "on-demand" logistics,
which makes it more appropriate for daily travels that are scheduled.

Reduce transportation costs for daily commuters

The biggest monthly "hidden" costs for everyday commuters in Rawalpindi and
Islamabad are gasoline costs and auto maintenance. Chalo Pool uses a cost-sharing
model to address this:
A single motorist may spend more than PKR 500 a day on petrol for a typical 15-
kilometer commute from Bahria Town to Blue Area. The driver can save over PKR
10,000–15,000 a month by using the app to fill three seats, which halves the total
cost by four.
By carpooling, "Car A" might only be used three days a week rather than five (if you
alternate with a neighbor), which would drastically slow down the accumulation of
mileage and lower the frequency of tire replacements and oil changes.

Minimize congestion and carbon emissions

The "twin cities" (such as Srinagar Highway and Murree Road) experience severe
traffic jams during peak hours.
Chalo Pool Reduces Congestion Lowering the Car to Ratio of Humans
Currently, private cars in Pakistan are typically occupied by 1 or 2 people per vehicle
during rush hour. Chalo Pool can theoretically eliminate two out of every three cars
from the road for the same number of people if this is increased to three or
four. Reduction of Direct Emissions
Greenhouse gases (CO_2, NO_2) are reduced when fewer engines are operating.
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Compared to four individual cars, a single carpool of four persons can avoid about
800 kg of CO_2 emissions each year.
The "Idle" Factor There is less "stop-and-go" traffic when there is less congestion.
Smoother traffic flow further purifies the urban air because cars release the greatest
pollutants while they are stuck in traffic.

Introduce a scalable mobility model that can expand nationwide

Chalo Pool is meant to be a readily replicable Hyper-Local Pilot. A "Modular
Expansion" approach is necessary for its scalability:
The concept begins by "owning" particular high-traffic corridors, such as the one
from Rawalpindi to Islamabad. The same reasoning can be "pasted" into new
corridors, such as Gulberg to DHA in Lahore or Clifton to Saddar in Karachi, after the
matching algorithm and trust mechanism are refined.
The platform may accommodate 100 users or 100,000 users without requiring a
complete redesign thanks to the usage of a scalable backend (such as
Firebase/Firestore as previously mentioned). A lean MVP is the main goal of the
PKR 100,000 budget, but the reasoning is enterprise-ready.

1.3 Industry and Company Relevance
Globally, ride-sharing platforms like BlaBlaCar, Lyft Line, UberPool, and Waze
Carpool demonstrate the economic viability and sustainability of carpooling systems.
In Pakistan, however, most mobility solutions (Careem, Bykea, Uber) focus on ride-
hailing rather than genuine carpooling. Chalo Pool fills this strategic gap by offering a
peer-to-peer seat-sharing system instead of renting entire rides.

The company’s initial structure is small, with a financial allocation of PKR 100,000,
including:

PKR 35,000 for app development

PKR 65,000 for marketing campaigns and launch activities

This low-cost structure makes the project highly feasible for a student-led or startup
initiative.

1.4 Justification of Strategic Importance
The project is strategically significant due to the following reasons:

Growing urbanization

The function of Chalo Pool is to give aged urban infrastructure a "smart" overlay.
Rather than waiting for new metro lines that cost billions of PKR, Chalo Pool makes
use of the excess car seats that are currently available to transfer more people
without putting a single additional car on the road.

Economic pressures
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The function of Chalo Pool is to turn the vehicle from a liability into a cost-sharing
asset. Middle-class households can save up to 70% of their monthly travel budget by
spreading fuel and maintenance expenditures among three to four persons.

Environmental concerns

The air quality in the twin cities is getting worse, and there are "smog seasons."
Particulate matter and carbon emissions are mostly caused by transportation.
The Function of Chalo Pool It encourages travel with high occupancy. Two to three
cars removed off the road are represented by each "pool" that the program creates.
This directly contributes to a "Green Islamabad" project by lowering CO_2 emissions
and noise pollution.

Digital adoption

Smartphone usage and 4G connectivity have skyrocketed in Pakistan. These days,
even "non-tech" groups feel at ease utilizing applications for food delivery and
banking.
Chalo Pool capitalizes on this digital readiness by releasing an MVP that is optimized
for Android. The unstructured, untrustworthy practice of "asking a friend for a lift" is
replaced with an organized, data-driven platform that provides verified digital profiles
and real-time coordination.

Community culture

Although hospitality and Sawaari (sharing rides) are deeply ingrained in Pakistani
culture, people are reluctant to trust strangers due to urban anonymity.
The "Mohalla" (neighborhood) trust is digitalized via the platform. It filters for
dependability using a rating system and phone verification. Through shared daily
excursions, it creates a community where coworkers and students, who may be
strangers yet share a route, can connect safely and repair the city's social fabric.

1.5 Understanding of the Business Environment
Students, office workers, and independent contractors with strict, set schedules
make up a sizable portion of the twin cities' population.
Chalo Pool focuses on regular demand as opposed to ordinary ride-hailing, which
depends on sporadic journeys. With significant office hubs like the Blue Area and
more than 20 universities (NUST, COMSATS, Quaid-e-Azam), the app establishes
"commuter clusters."
The app can create "Ladies-only" or "Student-only" pools to meet the unique social
and safety needs of these sizable demographic groups. Due to geography, nearly all
twin-city traffic must travel via the Islamabad Expressway, Murree Road, and IJP
Road.
The likelihood of finding a match on Chalo Pool is statistically significantly higher
than in dispersed cities since thousands of people travel along the exact same lines
at the exact same time (7 AM–10 AM and 4 PM–7 PM).
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Chalo Pool has the ability to identify "Hotspots" (such as Faizabad Interchange or
Koral Chowk) where drivers and passengers can conveniently congregate without
straying from these primary routes. The majority of working-age people in the twin
cities own smartphones, and Islamabad has the highest literacy rate in Pakistan.
It is not necessary to "taught" users how to use an app. They already feel at ease
using apps for communication, GPS navigation, and digital payments.
Chalo Pool takes advantage of this by utilizing digital authentication (CNIC/Phone)
and a rating system that appeals to a tech-savvy populace that respects online
responsibility and reputation. Although owning a private vehicle is culturally preferred,
the current economic pressure (petrol at about PKR 270 per liter) has led to a
"frugality-first" mentality.
The native idea of Bachat (saving) is consistent with carpooling. The vehicle is
transformed from a "status symbol" to a "shared resource."
Pakistani culture is sociable by nature. By transforming a lonely, stressful commute
into a chance for networking and conversation, Chalo Pool capitalizes on this
"Community Culture" and makes the ride not only less expensive but also more
enjoyable.

2. Problem Definition and Requirement Analysis
2.1 Core Problem Identification
The "Twin Cities" are currently immobilized by traffic jams on major thoroughfares
including the Srinagar Highway and Murree Road during rush hour.
Low occupancy of vehicles. The majority of cars only accommodate one person,
"wasting" three to four seats on the road.
By occupying such vacant seats, the app raises the "human-to-vehicle ratio." Even
10% of single drivers carpooling can cut the number of cars on major bottlenecks by
thousands, greatly improving traffic flow for all.

Gasoline continues to be a significant financial burden on households as of late 2024.
Fuel alone, excluding wear and tear, might cost PKR 500–800 each day for a round-
trip drive from Rawalpindi to Islamabad.
A Cost-Sharing Calculator is part of the software. The cost of the trip is automatically
divided between the driver and two or three passengers. This can reduce a driver's
monthly gasoline bill by as much as 75%, making an expensive commute
insignificant. The Metro Bus does exist, but it is frequently overcrowded during rush
hour, and "last-mile" connectivity—that is, traveling from the station to your particular
house or place of employment—remains difficult.
Commuters are compelled to ride in crammed vans or pricey private cabs.
It provides "Door-to-Door" convenience. The rider has a cozy, air-conditioned seat
without the "last-mile" walk or the anxiety of a packed bus because the driver is
already traveling to a comparable location (for example, Bahria Town to Blue Area).
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In Pakistan, the biggest obstacle to women's movement is safety, as harassment on
public transportation is frequently reported.
Conventional buses and vans frequently don't have safe or segregated spaces.
"Ladies Only" Pools and "Student-Only" Clusters will be added to the site. It creates
a "socially safe" bubble that public transportation cannot offer by letting users filter
their pool according to gender or institution (e.g., only NUST students or only female
professionals). Because you don't know who is driving, informal carpooling (via
Facebook or WhatsApp) lacks accountability. Fear of theft, harassment, or
untrustworthy drivers is the issue.
A tiered verification system is the Chalo Pool solution.
Tier 1: Verification by phone and email.
Tier 2: Verification of University/Office IDs and CNIC (badge system). Community
Ratings.

Tier 3: Peer reviews uphold the "Don't be a creep" ethic, guaranteeing that only
dependable, kind users stay on the site.

Security and Convenience of Apps The platform's design prioritizes user comfort
while upholding strict security guidelines.
It only takes three taps for riders to find and join a pool: Select Ride, Search, and
Confirm. In contrast to conventional transportation, the app eliminates lengthy walks
from stations by offering passengers a cozy, air-conditioned seat that drives them
straight to their destination. By planning their full weekly journey for Monday morning,
users can get rid of daily coordination stress.

Technical System Details includes all architectural aspects and technical
specifications.
It can grow from a small pilot to 100,000+ users nationally without requiring a
redesign thanks to its "Serverless" approach with Google Firebase. The program
uses "lazy-loading" for images and Vector Graphics (SVG) to keep the software size
under 15MB, and it is made for sporadic 3G/4G access. AES-256 standards are
used to encrypt all sensitive user data, including phone numbers and CNICs, and
secure JWT tokens are used to grant access.

2.2 Organizational Needs
For every user, the app is the main point of contact. Initially concentrating on Android
guarantees optimal development expenses within the PKR 100,000 framework while
ensuring greatest reach in Pakistan's mobile market.
Offer Ride (Driver) and Find Ride (Rider) are two different modes of the same
software.
Simple "Request" and "Accept" one-tap buttons make it easy for even non-techies to
browse during hectic morning hours. The currency of ridesharing is trust. Chalo Pool
employs a twofold validation process—phone (OTP) and email verification—to allay
the fears of female commuters and students.
CNIC (Identity) upload for every driver.
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ID from the company or university. This enables "Verified Work/Campus Circles," in
which users have the option to ride exclusively with members of their own school
(e.g., only NUST students).

Chalo Pool's "engine" is this. It substitutes structured data for the disarray of
WhatsApp groups.
Enter the following information quickly: "Start Point," "Destination," "Time," and
"Available Seats."
To reduce detours, a Greedy Algorithm or proximity search finds riders on the
driver's precise path (Expressway, Murree Road, etc.).
This enables customers to schedule their commutes for the entire week ahead of
time, unlike taxis. Personal contact information is kept private until a match is verified.
enables passengers to inquire, "Which gate should I wait at?" or drivers to say, "I'm 2
minutes away. Users can communicate over the app's encrypted channel without
disclosing their private WhatsApp or phone numbers to others. The project team will
use a web-based interface to track the pilot phase's progress in Rawalpindi and
Islamabad. Manually accepting or rejecting driver's licenses and CNICs.
Looking at heat-maps showing the locations of the most rides in order to maximize
marketing. To prevent "bad actors" and uphold the community's safety standards, a
portal to view user reports and ratings is needed.

2.3 System Requirements
Functional Requirements

The entrance point is intended to have minimal friction.
support for a straightforward phone number-based OTP (One Time Password) or
Google/Email login.
Within a single account, users can switch between "Driver" and "Rider" modes,
giving them flexibility whether they drive one day and ride the next. Chalo Pool's
safety guarantee revolves around this. Verified using an OTP to guarantee a genuine
digital trail.
During the manual admin approval procedure, drivers are required to supply a photo
of their driver's license and CNIC, which are cross-referenced.
To get a "Verified Student" badge and boost confidence on campus, users can
validate their job or university email address (such as @nust.edu.pk). In a matter of
seconds, drivers can share their daily "Office Run" or "Campus Commute."
Drivers choose their destination (e.g., Blue Area) and starting location (e.g., PWD
Housing Society).
Before the ride begins, drivers can choose "No Smoking," "Ladies Only," or
"AC/Non-AC" to set clear expectations. Based on their precise route, riders identify
the most convenient matches. Riders have the option to filter by gender-specific
pools, driver rating, or departure time. The driver receives a notification when they
click the "Request to Join" button. Before agreeing, they can read the rider's profile
and rating. Chalo Pool conceals personal phone numbers in order to protect privacy.
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Users can plan the precise "pick-up spot" (e.g., "Wait near the Metro station stairs")
using an integrated chat feature.
"I have arrived" or "I am 5 minutes away" are examples of one-tap alerts that reduce
driving distractions. As a non-commercial carpool, Chalo Pool prioritizes cost-sharing
above profit. Based on the distance and current gas prices, the app determines a
recommended fare (e.g., PKR 15/km per seat).
There are no difficult disputes or "hidden" expenses at the end of the trip because
the fare is presented to the rider up front. As a result, the community becomes self-
regulating. Drivers evaluate riders based on conduct and timeliness, while riders
evaluate drivers based on driving safety and punctuality.
The Admin Dashboard automatically flags profiles with regularly low ratings (less
than three stars) for review or suspension. "Peace of mind" is a crucial component
given the security environment.
a noticeable in-app emergency button that instantly notifies the Chalo Pool admin
team and pre-designated emergency contacts of the user's current position and ride
details.
In order to track their travel in real time, riders can use WhatsApp to share their "Live
Trip" link with family members.

Non-functional Requirements

People frequently use carpooling apps while they are in a rush, such as when they
are standing at a bus stop or walking to a car.
Because of the UI's "bottom-heavy" features, booking a ride with one thumb while
carrying a briefcase or backpack is simple.
Even users who are not "tech-savvy" may utilize the app without a learning curve
thanks to the usage of identifiable local iconography (such as a car icon for drivers
and a person icon for riders).
From the home screen, a rider should be able to locate and join a pool in precisely
three taps: Choose Ride > Search > Confirm.

There can be patchy connectivity in places like IJP Road or deep within Rawalpindi's
sectors. Chalo Pool is best suited for the following circumstances. Only the most
important text data—names, timings, and locations—is retrieved first by the program.
Only when you click on a profile will high-resolution profile photos be "lazy-loaded"
and downloaded. The app feels instantaneous when you access it for your daily
routine because frequently used routes (like "Home to NUST") are kept on the
phone's memory. The program is easy to download even on 3G connections
because it uses Vector Graphics (SVG) rather than large images, keeping its size
under 15MB.

Security cannot be compromised because users are uploading phone numbers and
CNICs. Before being saved in the cloud, all sensitive data is encrypted using AES-
256 standards. Chalo Pool employs secure tokens (such as JWT) to prevent account
access without re-verification, even in the event of a lost phone.
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In order to prevent data scraping, drivers' private phone number and specific house
number are never disclosed to riders until a ride is "Confirmed" by both parties. The
system is designed to expand, even though we begin with Rawalpindi and Islamabad.
The infrastructure "stretches" on its own thanks to services like Google Firebase.
The software won't crash if there are 10,000 users in Karachi and Lahore or just 10
in Saddar. Features like "Inter-city Pooling" and "Payment Gateway" are written as
distinct modules. This implies that we won't need to completely redo the application
in order to incorporate them later. We employ a "Serverless" strategy to maintain the
project's viability within the 1 lakh PKR budget. We use cloud functionalities, which
only cost money when an app is being used, rather than hiring pricey dedicated
servers. The expense is almost nonexistent at night when no one is pooling.
The project avoids costly software licensing fees by building on Flutter or React
Native.
Automated bug-reporting solutions, such as Sentry, are part of the "Admin
Dashboard" and save engineers thousands of hours of costly manual
troubleshooting by telling them exactly what went wrong.

2.4 Use of Analytical Tools
To define and analyze the problem clearly, the following tools were used:

SWOTAnalysis
Strength

The project keeps under the PKR 100,000 budget by employing an MVP-first
strategy and a "Serverless" design, making it financially viable from the start.
In the twin cities, there is an urgent, high-volume need for inexpensive transportation
due to fluctuating gas costs and overcrowded public transportation.
Beyond financial gain, the initiative directly lowers carbon emissions and urban traffic,
which is consistent with "Green Islamabad" objectives and CSR (Corporate Social
Responsibility) principles.

Weakness

The largest obstacle in the local setting is trust. Persuading users—particularly
female commuters—to get into a private vehicle with a stranger is still a major
obstacle. Early adopters may become irritated if hundreds of new users' CNICs and
driver's licenses must be manually verified due to a small workforce and limited
funding.

Opportunity

Partnering with organizations like NUST, COMSATS, or Telenor is a huge
opportunity. You may immediately resolve the trust issue by establishing "Closed
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Circles" where only verified staff and students can pool together.
The strategy can be readily expanded to Lahore (Gulberg-DHA) and Karachi
(Shahrah-e-Faisal), which have similar traffic problems, once the Rawalpindi-
Islamabad corridor is validated.
By introducing "Green Credits" or "Top Rated Driver" badges, you may increase user
retention by making the commute a social competition.

Threat

To control ride-hailing in Islamabad, the Provincial Motor Vehicle (Amendment) Act
2025 is presently being proposed. To avoid paying high commercial license fees,
Chalo Pool must make sure it is classified as a "non-commercial cost-sharing"
business.
Even if Chalo Pool is specialized, well-known companies like inDrive or Careem
might implement "Pool" capabilities that take advantage of their enormous user
bases.
A single data breach involving user CNICs would be disastrous for the brand's
reputation because it is a small platform.

Root Cause Analysis

The hardest obstacle to carpooling is trust. Chalo Pool transcends anonymous
communication by establishing a "High-Trust Loop."
A system of tiers for reputation.
Users are more than just names; they are profiles with "Verified Colleague" or
"Mutual Friends" badges if they are connected to social media.
Unlike unstructured WhatsApp groups, a driver's history (such as "50 successful
rides," "4.9/5 stars") offers instant trust.
For the first several journeys, the app recommends gathering at busy public
"Hotspots" (such as a certain gate at a Metro station) to make sure everyone is
comfortable. Currently, carpooling in Pakistan takes place in disorganized Facebook
groups where coordination is challenging and posts are buried.
Chalo Pool employs a specific map-based search, in contrast to a generic group. It
displays not only "who is going to Islamabad" but also "who is passing your specific
street on the way to your specific sector."
The burden of daily coordination can be eliminated by scheduling your business
commute for the full week on Monday morning. For many commuters, carpooling is
more like "getting a lift" than a professional, win-win situation. Cost and Impact
Dashboards. Every month, the app displays the precise amount that users have
saved (e.g., "You saved PKR 12,500 this month").
When users see their "Green Impact" (such as "You prevented 50kg of CO2
emissions"), a typical commute becomes a social duty.
promoting awareness through peer-to-peer influence by holding friendly competitions
amongst departments or universities to see who can "pool" the most.

Requirement Mapping
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For female workers and university students in the twin cities, safety is their top
priority. In order to remedy this, Chalo Pool switched from "anonymous" travel to a
Verified Identity Model.
Each driver is required to upload a high-quality photo of their driver's license and
CNIC. The app ensures that you only ride with friends from the same institution or
office by providing students and corporate workers with a "Institution Badge" that can
be validated by university or work email.
Accountability is guaranteed via an open two-way rating system. A user is
immediately tagged for the admin dashboard if their rating is lower than a
predetermined threshold, such as 3.5 stars.

Emergency Button (The SOS Link)

In an emergency, a single tap of the in-app SOS button transmits the user's current
GPS location and ride information to:
The emergency monitoring team at Chalo Pool.
Pre-selected emergency contacts, such as siblings or parents.If necessary, use local
emergency services. Many people can no longer afford to commute alone because
gas prices are currently between PKR 260 and PKR 265 per liter (as of December
2025).
Chalo Pool functions on a cost-recovery basis, in contrast to ride-hailing applications
that charge a premium for profit. By dividing the projected fuel and toll expenses by
the number of passengers, the software determines the "Fair Share" automatically.
The software offers a monthly summary to highlight the advantage. A driver who
transports three passengers from Gulrez to Blue Area may be able to save between
PKR 12,000 and PKR 15,000 a month, which would practically cover all of their car's
maintenance expenses.

No "Peak" Pricing: There are no "surge" or "peak" multipliers because these are
shared personal trips. For monthly household budgeting, the cost is predictable
because it stays constant.

2.5 Link Between Problem Definition and Project Objectives
Each problem identified earlier is matched with a project objective:

The problem of single-occupancy cars is getting worse in Rawalpindi and Islamabad.
According to research, carpooling among young adults might cut the number of
private vehicles in Islamabad by up to 33%.
"Route-Matching" is given priority by the app along important thoroughfares like
Murree Road and the Islamabad Expressway. Chalo Pool literally clears space on
the road by reducing 40 automobiles into 10 by promoting shared trips.
On the main screen, users can view a real-time "Cars Saved" counter, gamifying the
decrease in traffic.
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Chalo Pool turns the car from a costly burden into a shared asset because gas
prices in 2025 will have a substantial influence on household budgets.
The software uses the current 2025 PKR petrol rates to compute fuel and toll costs.
Along with a tiny "edge" for the driver to cover vehicle wear and tear, these expenses
are divided equally among the passengers.
Carpooling can save an average daily commuter from Saddar to Blue Area up to
PKR 15,000 per month—a significant "Bachat" for middle-class families and students.

In Pakistan, the biggest psychological obstacle to carpooling is safety, especially for
female commuters.
With its unique female-to-female matching mechanism, Chalo Pool guarantees that
women travel in a safe and socially acceptable setting.
Real-time journey tracking that can be shared with family members and an SOS
button connected with Rescue 15/Safe City are among the features.
Only polite, excellent people stay on the platform thanks to a two-way rating system.

Transparency is the key to earning digital confidence. Chalo Pool substitutes verified
data for urban anonymity in a culture that values reputation.
Users are authenticated by phone, email, and CNIC; they are more than simply
nicknames.
Users can create "Trusted Circles" (e.g., only NUST students or only Telenor
workers) by submitting their work or university IDs. This creates an instant link of
confidence based on common academic or professional affiliations.
Users can select their travel companions based on a track record of "Rides
Completed" and "Punctuality Scores" that are transparent.

3. Design and Implementation
3.1 Overview of the Proposed System
Chalo Pool is designed as a peer-to-peer carpooling platform, allowing users to
share available car seats for daily commuting. The system structure includes two
main user roles:

Driver

The Driver in the Chalo Pool ecosystem is a certified daily traveler, like a student or
office worker, who offers available car seats to split maintenance and fuel costs

Rider

The Rider is a person who travels the same route and is looking for a more
affordable, reliable, and comfortable option than public transportation or ride-hailing
services
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The application supports posting, searching, joining, and coordinating rides through
an intuitive mobile interface. A back-end admin dashboard is included for monitoring,
managing complaints, and ensuring system safety.

3.2 Theoretical Frameworks and Managerial Concepts
The system incorporates several theoretical and managerial concepts:

1. Sharing Economy Model

A traditional peer-to-peer (P2P) sharing economy platform is Chalo Pool. Private
vehicles are viewed as "underutilized assets." Chalo Pool makes money off of the
"spare capacity" of most cars, which sit idle for 90% of the day and have three empty
seats during commutes.
A automobile already on its way from Rawalpindi to Islamabad has a vacant seat.
For a fraction of the price of a private taxi, the passenger enjoys a luxurious journey
while the driver covers fuel expenses.

2. Lean Startup Methodology

Chalo Pool uses a "Build-Measure-Learn" loop to remain under the PKR 100,000
budget. We concentrate on the MVP (Minimum Viable Product) rather than creating
an intricate program with every feature imaginable.
Install a core matching and verification Android app.
Utilize pilot data from Murree Road's initial 100 users to determine whether they like
"instant matching" or "scheduled rides."
Instead of making assumptions, update the software depending on actual Pakistani
user behavior.

3. Human-Centered Design (HCD)

Pakistani societal standards and technological realities must be respected for an app
to be successful. ChCD makes sure the app "feels" well to its users.
utilizing known images (such as the "Pink Pool" icon for female safety) and
straightforward, understandable Urdu/English directions.
The interface is lightweight and compatible with earlier smartphone models,
acknowledging that 4G connections can weaken in crowded areas.
In order to satiate the user's psychological desire for safety prior to booking,
verification badges (CNIC, Office ID) are clearly shown on profiles.

4. Transportation Demand Management (TDM)

TDM is a method to improve the efficiency of urban transportation without
necessarily constructing new roadways. In TDM, Chalo Pool serves as a "Pull
Strategy" that draws passengers to more effective forms of transportation.
The app converts people from "Single-Occupancy Vehicles" (SOV) to "High-
Occupancy Vehicles" (HOV) by making carpooling "cool" and simple.
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On the Islamabad Expressway, if 1,000 lone cars begin carpooling using Chalo Pool,
it essentially "creates" more road space for everyone else without requiring any
Rupees for development.

3.3 System Architecture
Chalo Pool consists of the following architectural layers:

Presentation Layer (Front-End):

Android-based mobile app
For drivers to keep the GPS app active during lengthy travels, it is essential that the
program utilize as little RAM and battery as possible. Has a "sync-when-online"
feature. The app remembers your request and sends it as soon as the 4G signal
stabilizes if the data signal drops close to a busy interchange. Simple UI for easy ride
posting and searching To avoid confusion, there are two distinct "Modes" in the UI.
The entire UI context may be changed with a straightforward toggle at the top of the
Home Screen.

A. "Offer a Ride"
Here, speed is the main objective. Setting up a ride shouldn't take a driver longer
than thirty seconds.
In the lower right corner is a sizable floating action button (FAB).
enables drivers to store "Office to Home" or "Home to Office" routes. The identical
ride is reposted for the following day with just one tap.
The number of persons they can accommodate is shown by a straightforward
"Plus/Minus" choice.
B. "Search for a Ride"
intended to be clear and simple to filter.
Where from? and Where to are the only two fields.
A list of available rides that may be scrolled, with the driver's name, rating, car type,
and "Fair Share" price clearly displayed.
For immediate trust, the driver's name is accompanied by verified workplace or
university logos.
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Business Logic Layer (Back-End)

The most intricate aspect of the application is the matching algorithm. It does more
than simply search for "Islamabad to Rawalpindi"; it computes the geometric overlap
of routes. The system stores route nodes in a "Inverted Index" and using Dijkstra's
algorithm to determine the shortest path. This makes it possible for the app to locate
riders who are traveling in the same direction as the driver, even if their end
destination is different. A "Max Detour Time" (such as five minutes) can be set by
drivers. Only riders whose pickup and drop-off locations shorten the driver's initial trip
will be recommended by the algorithm. Verified identification is the foundation of
confidence in Pakistan. "Bank-Grade" authentication is used by Chalo Pool. Drivers
can authenticate themselves via biometric thumbprints (using the phone camera)
and OCR-based CNIC scanning using APIs akin to the Pak ID (NADRA) system.
When a user logs in, secure tokens (JSON Web Tokens) guarantee that their
session is encrypted. The application initiates a required multi-factor authentication
(MFA) check if it detects a login from an unrecognized device.

The speed of a carpooling app determines its survival. The rider must be informed
immediately if a driver grants a request.
For Android, this is the gold standard. It guarantees that the user gets a high-priority
push notice for the following even if the app is closed or the phone is in "Battery
Saver" mode:
Confirmations of Rides
Driver proximity (for example, "Your driver is 500m away!")
SOS and emergency alerts
To guarantee 99.9% delivery in less than two seconds, ride-critical alerts are placed
in a "Fast Lane" queue. The most important thing is privacy. Until they feel
comfortable doing so, users should be allowed to coordinate without disclosing their
personal phone numbers or WhatsApp numbers. The conversation is "session-
based." The chat window can be closed or archived after the journey is over to avoid
future uninvited interaction. "I'm at the Metro entrance" and "Stuck in traffic at
Faizabad" are examples of one-tap buttons that let drivers safely communicate while
driving without typing.

Database Layer

User profiles serve as the platform's security cornerstone and are more than just bio-
data. To connect verifiable evidence with social identification, we employ a
Relational Schema.
Name, email address, and phone number (OTP confirmed).
CNIC scans, driver's licenses, and vehicle registration (for drivers) are all stored in
encrypted format.
The "Institutional Circles" matching feature is made possible by a special field for
validated Office or University IDs.
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To guarantee ride compatibility, turn on the "Pink Pool" (only for women), "Non-
smoking," or "AC/Non-AC" toggles.

Every trip's history logging and real-time "matching" are managed by this module.
To match cyclists along the trail, start and end coordinates are combined with
important "nodes" along the route (such as Faizabad and Zero Point).
The ride is tracked by a state machine that goes from Requested to Accepted to In-
Progress to Completed.
For the SOS Emergency system and live-tracking sharing connections, high-
frequency location pings are momentarily kept.

The platform uses ratings as its "social currency." A bilateral rating system, in which
both parties score one another, is used by Chalo Pool.
1–5 stars for driving safety, vehicle cleanliness, and punctuality.
Users may make educated decisions by reading brief text reviews that are displayed
on profiles.
If a profile's average rating falls below 3.5 stars or if a review contains a safety-
related term, an automated trigger will flag the profile for admin inspection.

Transparency in financial transactions is essential to preventing disputes because
Chalo Pool is a cost-sharing concept.
a transparent digital receipt that displays the "Driver's Edge" share, tolls, and the
overall cost of fuel.
keeping track of whether a payment is disputed, completed, or pending.
a history of the gas prices used in each computation to support the rider's fare.

3.4 Implementation Strategy
Three-phase implementation approach:

Phase 1 – Pilot Development (First 4 Weeks):

The MVP's "engine" concentrates on two user journeys: the Rider locating a seat
and the Driver offering one.
Users are matched according to their Source and Destination sectors (e.g., Bahria
Phase 7 to Blue Area) using a simplified version of the algorithm.
An automatic calculator that suggests a "Fair Share" per person based on the price
of gasoline in 2025, guaranteeing that the driver pays for expenses while passengers
save money.
Once a ride has begun, the driver's location can be shown using the Google Maps
SDK, giving the waiting rider peace of mind.

We adhere to the "Three-Tap Rule" for the MVP, which states that a user should be
able to post or reserve a ride in just three taps.
A tidy split-view or toggle to alternate between "Driving" and "Riding."
A list of available rides that may be scrolled and includes the following important
information: Departure Time, Car Model, Seats Left, and Price.
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a map-focused screen featuring a "Share Trip" link for family members and a large
SOS button.
On the user's profile, a straightforward emblem designating them as "Verified
Student" or "Verified Professional."

Phase 2 – Internal Testing (Week 5):

The "Liquidity" of the market—having enough drivers for riders—is crucial for a
carpooling app. A closed group of Blue Area professionals and NUST/COMSATS
students will be chosen. We exclusively test the Murree Road and the Islamabad
Expressway. While having 100 people on one route increases the likelihood of
successful matches, having 100 users dispersed over the entire city is pointless.
Testers can report problems immediately by using an in-app "Bug Report" button or
a dedicated WhatsApp group (e.g., "The map pinned me on the wrong side of the
Flyover").
Chalo Pool will give priority to resolving the following "Day 1" problems based on
standard ride-sharing pilots Resolving "Ghost Cars" (where the driver is still in
Faizabad but appears to be at Zero Point). Ensuring that older Android models, such
as the Samsung Galaxy J series, which are still commonly used in Pakistan, don't
crash the app. We improve the app's design to lessen "Cognitive Load" after seeing
how 100 Pakistanis actually use it. The "Morning Rush"

Phase 3 – Public Rollout (Week 6–8):

We concentrate on the three major thoroughfares where commuters are most
irritated rather than a citywide assault.

Phase 1

The Blue Area Hub
Designed exclusively for professionals who reside in Rawalpindi (Saddar, Gulrez,
Bahria Town) and work in Islamabad's business center (Blue Area).

Phase 2

The University Cluster Hires "Ambassadors" at FAST, COMSATS, and NUST.
Students are early adopters who can demonstrate the effectiveness of the "Student
Circle" and "Pink Pool" features.

The Effect of "Faizabad"
To draw the attention of thousands of stranded travelers, set up "Chalo Pool"
banners at the main bottleneck, the Faizabad Interchange.

Corporate "Green Commute" Programs: Use Institutional ID Badges to collaborate
with large organizations (such as Telenor, Zong, and banks) to offer Chalo Pool as
an official employee transportation option.
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University "Van-Alternative" Campaign: Emphasize the comfort and dignity of
carpooling by sending out a "No More Standing" message to university "point" (bus)
riders.

3.5 Innovation and Practical Relevance
Respecting local social conventions and technological realities is essential for an app
to succeed in the Twin Cities.
a special toggle that guarantees only female riders are paired with female drivers.
Gender-mixed travel in private vehicles is a major cultural barrier that is addressed
by this.
By verifying their employer (such as Blue Area offices) or university (such as NUST,
FAST), users can establish "Trusted Circles," increasing the likelihood that they will
ride with their peers.
The interface is optimized for low-bandwidth 4G/3G zones, which are typical in
crowded places like Faizabad or Saddar, and is made to be lightweight for older
Android handsets.

4. Testing and Deployment
4.1 Testing Strategy
The application undergoes several forms of testing:

1. Simulation Testing

Detour Constraints
Testing the algorithm to make sure a motorist traveling from Gulrez to Blue Area is
never requested to stray from their original route for longer than five to eight minutes.
Sequence Logic
Ensuring that the app places pickup orders accurately (e.g., picking up Rider A at
Faizabad before Rider B at Shamsabad).
In order to prevent the server from lagging when more than 500 people seek for
rides at once on the Islamabad Expressway, batch processing simulates "Peak
Hour" bursts (8:00 AM–9:00 AM).

The most delicate aspect of the user journey is verification. To stop fraud, we test
every potential edge situation.
The Test for "Fake ID"
attempting to register using non-institutional emails, blurry CNIC photographs, or
expired licenses to make sure the OCR (Optical Character Recognition) and AI-
verification filters appropriately deny them.
Access in Tiers
Verifying that "Institutional Circles" (such as NUST students) are limited to seeing
rides from their own peers until they decide to "Open to Public."
Liveness of Biometrics
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To make sure a static photo cannot be exploited to get around gender verification for
the "Pink Pool," we try facial recognition.

2. Pilot Study

A controlled group of 50–100 participants use the app for one week to users are
provided with a streamlined in-app form in order to efficiently capture technical
difficulties. This prevents ambiguous messages like "it's not working" and gives
developers useful information.
Typical bug report fields, such as "Fare split error at Faizabad"
(Login, Ride Search, SOS Button, Chat) (Android version and device model) What
did you do prior to the error?
"I expected to see a 3-way split, but I saw the full price."
Take a screenshot with a single tap or record your screen for ten seconds and share
it with us to resolve the issue

3. Case Application

This approach focuses on the high concentration of educational institutions in areas
like as H-8 (Allama Iqbal/COMSATS), I-8 (IQRA/SZABIST), and H-12 (NUST).
Private vans are costly and have set hours, while metro buses are frequently packed.
Students from communities such as Satellite Town, DHA, or Bahria Town can find
classmates or seniors who have already driven to college.
Through email verification, the "Student Circle" makes sure you only ride with
students from your own university.

Intended for the thousands of Rawalpindi residents who work in the Industrial Areas
(I-9/I-10), F-6/F-7 Markaz, or Blue Area.
The issue is that solo driving at the Faizabad Interchange is difficult and fuel-
intensive due to morning and evening traffic.
While commuting, professionals can network. A driver can recoup between Rs.
10,000 and Rs. 12,000 of their monthly fuel bill by sharing a ride from Gulrez to
Saudi Pak Tower.

This serves general travelers who are traveling between the two cities for hospital
visits (PIMS/CMH), shopping (Centaurus/Giga Mall), or family visits.
When traveling between cities, ride-hailing apps like Uber and Indrive frequently
impose "Intercity" or "Peak" premiums.
There is no "premium" fee because the route is already being used. Based on the
current rate of Rs. 263.45/L, the pricing is still a straightforward fuel split.

4.2 Validation of Features
During testing, the following aspects are validated:

To make sure the server can manage hundreds of concurrent matching requests
without crashing, we simulate "Spike Traffic" (e.g., 8:15 AM on a Monday).
We confirm that the app "remembers" the ride state in the event that a user's 4G
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signal fails at the Faizabad Interchange. The live location and ride progress must
instantly sync without data loss once the signal is restored.
We test the app's ability to manage real-world disruptions, such as incoming calls or
the transition from Wi-Fi to mobile data. The ride tracking needs to continue
operating in the background. The effectiveness of a carpooling app depends on how
well it connects users. We use "Liquidity" metrics to gauge this. We monitor the
proportion of ride requests that are fulfilled by a driver. Our goal for a successful pilot
is a match rate of more than 70% on important thoroughfares such as the Islamabad
Expressway.
The amount of "extra" time a driver spends is another way to gauge effectiveness.
To keep the service appealing to working professionals, we aim to keep detours
under five to seven minutes. In Pakistan, physical safety and digital security are
interchangeable. We examine the defensive layers of the app. "Penetration Testing"
is what we do with the registration process. To ensure that the OCR and manual
verification team can detect frauds, this entails attempting to evade the CNIC/ID
upload with phony or fuzzy photos. We confirm that phone numbers are hidden and
that the In-App Chat employs encryption. This guarantees that users can arrange the
pickup without permanently disclosing their personal contact information to strangers.

4.3 Challenges Faced During Testing
GPS signals can reflect off buildings in high-rise areas like E-11 or dense areas like
Saddar, Pindi (Multipath effect).
We use Google's Fused Location API, which combines GPS, Wi-Fi, and Cell Tower
data for increased precision, rather than depending solely on GPS satellites.
We put "Snap-to-Road" logic into practice. The app automatically "snaps" a driver's
icon to the closest logical road (such as Murree Road) if a GPS ping indicates that
they are in the middle of a building.
Even if the signal is momentarily lost beneath a bridge or flyover, the app can
estimate movement using the accelerometer and gyroscope on the phone.

Many commuters use Vivo/Infinix or older Samsung J-series devices with low RAM.
In Android, Constraint Layout is used to keep the user interface "flat." As a result, the
phone's processor has less work to do when rendering the screen.
All user and vehicle photos are "Lazy-Loaded," which means they only download just
before they appear on the screen, and are compressed into WebP format.

The most difficult "bug" to fix is trust. We employ social and psychological "patches"
to close this gap.
strictly female-to-female matching to eliminate the biggest obstacle for women.
Institutional Badges (NUST, Blue Area Office, etc.) and "Identity Verified" ticks are
prominently displayed on profiles.
a "Trust Score" that rises with each well-received, successful ride. A passenger's
anxiety is immediately reduced when they see a driver with "500 successful
commutes".
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4.4 Solutions and Improvements During Testing
Several fixes are implemented

Automatic GPS frequently malfunctions in crowded areas or under flyovers, such as
the Faizabad bridge. To guarantee that the pickup is never missed, we implement
Manual Overrides.
Users can type "Savitree Junction," "G-9 Metro Station," or "NUST Gate 1" instead of
depending on a blue dot thanks to integration with a local points-of-interest (POI)
database. An essential feature for one-way streets in Saddar or the Islamabad
Expressway is the "Set on Map" feature, which allows the user to manually drag the
pin to the precise side of the road they are standing on.
With a single tap for "Home," "Office," and "University," fewer GPS pings are
required for each reservation. We use Native performance "Bachat" techniques to
make sure Chalo Pool remains responsive on entry-level Android devices (2GB–
4GB RAM).
The most frequently used code in the app is pre-compiled using Android Baseline
Profiles. This can guarantee that the app opens in less than two seconds by
reducing startup time by up to thirty percent.
The app only loads the top 5 closest matches rather than loading the full list of 50
available rides at once. As the user scrolls, more rides load.

Chapter 5 – Future Enhancements / Action Plan
5.1 Identification of Improvements and Extensions
5.1.1 Technical Enhancements

A dynamic AI engine that learns from traffic patterns in Twin Cities—such as the 5:00
PM bottleneck at Faizabad—replaces static matching.
In order to reduce driver detours to less than five minutes, AI groups riders based on
"optimal pickup sequences" in addition to destination.
The app's integration with live traffic APIs (Google/Mapbox) enables it to instantly
update the ETA for all poolers and recommend alternate routes (such as using the
9th Avenue instead of the Expressway).We incorporate the top digital wallets in
Pakistan to lessen the "change" (money) hassle at the end of a ride.
Riders can pay with a single tap thanks to direct APIs for JazzCash and Easypaisa.
Once both parties confirm the drop-off, the money is automatically released to the
driver's wallet after being "locked" when the ride begins.The main source of
psychological comfort for contemporary commuters and their families is live tracking.
On the map, riders can see the driver's car icon moving in real time as it gets closer
to the pickup location. It maintains a "lock" even in crowded places like Blue Area or
under flyovers by utilizing both satellite GPS and 4G/5G cellular data.Timing is
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crucial when carpooling. Firebase Cloud Messaging (FCM) is used by our notification
system to send out alerts in less than two seconds.
"I'm heading out in ten minutes! Go straight to the Metro Gate.
Even when the phone is locked, the ride status (such as "Driver 2 min away")
remains pinned to the top of the screen for compatible phones.

5.1.2 Operational Enhancements

When technology fails, people in Pakistan prefer human interaction. We put in place
a hybrid support system
a specific mobile number or UAN for verbal complaints and emergencies.
A "Chalo Bot" that answers 80% of frequently asked questions in both Urdu and
English, such as how to post a ride and how much it costs.

Using a three-layer "Identity Shield" Integration with NADRA's "Pak Identity" API or
manual OCR (Optical Character Recognition) to confirm the National ID number,
name, and photo, we go beyond basic phone verification.
Workers can upload their office card or link their work email (such as
Telenor.com.pk). After confirming this, the app adds a Corporate Badge.

In Pakistan, the most crucial element for widespread adoption is safety for female
commuters.
Only female passengers see a female driver's vehicle when the "Pink Pool" mode is
activated. These rides are not even visible in the search results for male accounts.
Based on the CNIC record, gender is locked. It is impossible for users to manually
alter their gender in order to take advantage of the system. We implement a gamified
rewards program to guarantee a large pool of dependable drivers:
The Captain on Time for 100% punctual pickups. For no incidents of severe braking
or speeding were reported. Offer top-rated Chalo Pool drivers 5–10% discounts by
collaborating with nearby fuel stations (PSO/Shell) and workshops in Saddar and I-9.

5.1.3 Strategic Enhancements

We develop "Digital Gates" to address the everyday challenge of dependable
transportation for the student body. Join forces with IIUI, NUST, COMSATS, and
FAST to incorporate Chalo Pool into their student portals. Students can only match
with verified peers from their own campus in this "Closed Network" that is created.
There is a serious parking problem in Islamabad's Blue Area. We provide "Space-as-
a-Service" to businesses.
By encouraging carpooling, big companies (like Telenor, Zong, and banks) can cut
the number of employee cars by as much as 40%. By doing this, the business avoids
having to pay millions for parking plaza rentals.
Every month, businesses receive a report detailing their Total CO2 Savings and
Reduced Road Miles, which they can incorporate into their yearly ESG
(Environmental, Social, and Governance) and sustainability reports. In order to
secure institutional support, we align Chalo Pool with Pakistan's National Transport
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Policy. To help identify patterns of congestion and optimize traffic light timings at
bottlenecks like Faizabad, share anonymized traffic data with Islamabad Safe City
and the Traffic Police. Promote the creation of High-Occupancy Vehicle (HOV) lanes,
which allow vehicles carrying three or more people to avoid traffic. We give the traffic
cops digital proof that a vehicle is on an active Chalo Pool trip. We start a concrete
environmental project to make each ride feel like a part of the "Green Islamabad"
vision.
Chalo Pool provides funding for the planting of a native tree (such as a pine or
sheesham) in the Margalla Hills or designated urban forests for each 100 successful
carpools completed on the platform.
For each ride, users receive "Green Leaves" on their profiles. They get a digital
certificate and the GPS location of "their" tree once they reach 100.

5.2 Practical Action Plan for Scaling Up
Phase 1 — Stabilization (Months 1–3)

Following the initial rush, "feature building" gives way to "system hardening."
We find and resolve the top 5 crashes impacting users on the Srinagar Highway or
IJP Road, where network handovers (switching towers) frequently result in app
instability, using tools like Firebase Crashlytics.
We "minify" the data that is transferred from the application to the server. Reducing
data packets guarantees that ride requests don't "time out" during peak hours in
2025, when 5G rolls out but 4G is still congested at Faizabad.

We advance the algorithm to Dynamic Geometric Matching from basic destination
matching.
To store route nodes, we employ an inverted index. This makes it possible for the
app to locate passengers along a driver's route (for example, someone traveling from
Shamsabad to Zero Point), even if their final destinations don't exactly coincide.
A "Time Buffer" (such as seven minutes) is set by drivers. Only riders whose pickup
and drop-off locations shorten the driver's initial estimated time of arrival are
recommended by the AI.

Verification that is difficult to falsify is the foundation of trust.
To demonstrate that they are not using a static photo of someone else's CNIC, users
must take a "Live Selfie" (blinking or smiling) during the registration process.
The app searches the CNIC for security features and holographic seals using AI-
based OCR (Optical Character Recognition). The account is automatically marked
for manual admin review if the ID appears to have been altered.

Phase 2 — Expansion (Months 4–8)

Start in Peshawar, Karachi, and Lahore
To manage the unique traffic and safety dynamics of each city, a customized "Entry
Strategy" is needed.
Lahore (The Gridlock Buster)
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Pay attention to the Canal Road and Ferozepur Road corridors. Marketing should
emphasize avoiding Kalma Chowk's severe peak-time traffic.
Karachi (The Mega-Scale Hub)

Pay attention to long commutes, like the one from Gulshan-e-Iqbal to I.I. Chundrigar
Road. "Micro-Hub" pickup locations, such as particular mall entrances, are crucial
due to Karachi's high block density.
Align with the BRT (Bus Rapid Transit) route in Peshawar (The Corridor Network).
As a "First-Mile/Last-Mile" solution, Chalo Pool transports residents from their
residences to the closest BRT station. As of late 2025, 88% of retail transactions in
Pakistan were made using digital payments, creating a vast data trail for marketing
optimization.
Use the 12–20% commission from completed rides to finance hyper-local Instagram
and TikTok advertisements rather than squandering VC funds.

Creating "Verified Networks" is essential to expanding trust throughout various cities.
Collaborate with UoP (Peshawar), IBA/NED (Karachi), and LUMS/UET (Lahore). To
participate in "Campus Circles," students log in using their university portal login,
making sure they only ride with peers who have been verified.

Phase 3 — Institutionalization (Months 9–18)

The Blue Area and Gulberg HR and administrative departments are able to handle
employee commutes as a business asset thanks to this B2B portal. Real-time
information about how many fewer cars are parked in the company lot and how
much money employees have saved on fuel. The company's carbon footprint
reduction was calculated automatically and formatted for yearly sustainability reports.

The "First-Mile/Last-Mile" bridge between the Orange Line and Metro Bus networks
is Chalo Pool. The app recommends a hybrid route in the event that a direct carpool
isn't available: Carpool to the closest metro station and take the metro to your
destination.
To guarantee that the carpool drop-off coincides with the bus departure, integration
with local feeder bus schedules (such as the Islamabad feeder routes) is necessary.

5.3 Long-Term Organizational Impact and Sustainability
Environmental Sustainability

Reducing "Single-Occupancy Vehicles" (SOVs) is a national imperative since
Pakistan's road sector contributes 25% of the country's total CO2 emissions.
According to research, carpooling could cut Islamabad's private car population by up
to 33.6%.
A car with four passengers uses about the same amount of fuel as one with just one.
Theoretically, we can cut fuel consumption for that particular group by 75% by
combining four trips into one.

Economic Sustainability
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Riders can save up to 75% by splitting the "cost of the seat," as opposed to driving
alone or utilizing expensive ride-hailing services.
A car usually uses 1.5–2 liters of fuel for a daily commute of 20 km, such as from
Bahria Town to Blue Area. Fuel alone costs about Rs. 500 a day at Rs. 263/L, not
counting maintenance.

A "sunk cost"—the commute you must make regardless—becomes a source of
income with Chalo Pool.
On a typical route, a driver with three passengers can practically drive for free
because the passengers' contributions pay for all of the fuel.
High-rated drivers can increase their net disposable income by earning "Ride
Credits" that can be redeemed for discounts at partner workshops or spare parts
stores in Saddar or I-9.

Social Sustainability

In Pakistan, owning a car can be a lonely experience, but Chalo Pool transforms it
into a "Third Space"—a location where social barriers are lessened between home
and work.
The app establishes a "Micro-Community" by bringing together residents of the same
residential areas (such as G-11 or Bahria) who work in the same offices (Blue Area).
During their 45-minute commute, neighbors who may have lived next to each other
for years without speaking at all finally get along.

Safety is the cornerstone of mobility, not merely a feature. Chalo Pool offers a
respectable alternative in Pakistan, where only one in four women currently work—
often as a result of transportation harassment.
We eliminate the "harassment anxiety" connected to solo ride-hailing with
unidentified drivers or public vans by providing verified, female-only rides.

5.4 Strategic Recommendations
Investing in Safety and Trust-Building In Pakistan's sharing economy, trust is the
most valuable asset. We put into practice a "Safety-First" framework:
To stop profile spoofing, we incorporate NADRA-linked CNIC verification and "Live
Selfie" liveness checks in addition to phone OTPs.
Harassment-free carpooling options that are strictly enforced for women only and
whose gender is confirmed by official identification.

Chalo Pool optimizes resources by using a Central Intelligence Dashboard rather
than "guessing" demand. Real-time display of the locations of drivers and the areas
where users are looking for rides. We send out targeted notifications to drivers in
Gulrez or DHA Phase 2 if a gap develops.
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Chapter 6 – Conclusion
6.1 Key Findings
For a Minimum Viable Product (MVP), a budget of PKR 100,000 is small but doable
if you put "operations over fancy tech." Use a specialized "Market-Ready" solution or
an optimized WhatsApp/Web-based interface to manage your first 50–100 users
instead of spending millions creating a custom app from scratch.
Tech Stack Allocation of Funds (PKR 30k) Domain, hosting, and either a pre-written
ride-matching script or a low-code platform. Lawful (15,000 PKR) Get an NTN from
FBR and register as a Private Limited with SECP. Marketing (40,000 PKR) Hyper-
local Meta advertisements aimed at Blue Area, I-8, and H-12 (NUST). Verification
Operations (PKR 15k) Using NADRA's "Pak Identity" tools, CNICs are manually
verified. Verification will determine whether an app succeeds or fails in 2025. Employ
a multi-layer strategy Demand that the CNIC be scanned clearly. When feasible, use
the Pak ID App or NADRA's SMS verification (7000) for biometric validation.
A picture of the user's office or university ID card must be uploaded. By doing this,
riders are guaranteed to match with "people like them." Your app needs to feel safer
than a taxi in order to gain widespread adoption. A "Share Live Location" button that
allows users to send WhatsApp messages to relatives. A single-tap button that
notifies the user's emergency contacts and your support staff.

6.2 Significance for Company and Industry
Chalo Pool provides a scalable business model and aligns with global trends in
shared mobility. It contributes to Pakistan’s transportation sector by offering a
structured, digital carpooling platform.

6.3 Critical Evaluation
What Worked

A full-scale agency should not be hired if you have a budget of PKR 100,000. Use
the "No-Code" or "Hybrid" development path instead:
You can use Google Sheets as your backend to create a ride-sharing interface with
platforms like Glide or Adalo. This saves you lakhs on coding fees and costs about
$25 to $50 a month.

What Didn’t Work

Sharing a private vehicle with a stranger is a significant psychological leap in
Pakistan. We close this gap by implementing "Phased Trust Building."
We start with University and Corporate Toggles rather than a public marketplace.
Users have the option to view only individuals from their own workplace (e.g.,
Telenor/Zong) or campus (e.g., NUST/FAST). 90% of the anxiety is immediately
eliminated when you match with someone who works or attends the same university.
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GPS pings bounce wildly amid "Urban Canyons" created by Pindi's winding streets
and Islamabad's high-rise sections (E-11/Centaurus).
We employ Fused Location, which integrates GPS with Wi-Fi and Cell-Tower data,
rather than just using raw GPS. This maintains the car icon's stability even during
flyovers like Faizabad.

6.4 Lessons Learned
In Pakistan, safety is the cornerstone of transportation rather than a perk.
We go beyond simple OTPs to a three-tier system: NADRA-linked APIs for
biometric/CNIC scanning to guarantee "Liveness" and stop spoofing.
Verification via institutional email or ID cards (e.g., NUST, Zong, Blue Area
Corporate Badges).We employ behavioral data to improve the user experience in
order to thrive in the cutthroat 2025 market.
We employ "Emoji Feedback" (e.g., "Punctual?" "Clean Car?" "Safe Driving?") after
each journey in place of lengthy forms.
When a rider consistently declines a particular car type or route, our AI modifies its
matching algorithm to display more pertinent "Circles."In Pakistan, growth is both
institutional and personal. Collaborating with the NUST, FAST, and COMSATS
student affairs departments to establish carpooling as the official "Green Commute"
option.

6.5 Final Thoughts
Chalo Pool has the potential to transform urban transport in Pakistan. With a well-
structured digital system and shared economy principles, it can reduce traffic, lower
costs, and build a more sustainable mobility network across major cities. The Chalo
Pool idea, which is especially suited to the cultural and economic realities of 2025, is
a revolutionary step for urban transportation in Pakistan. By combining cutting-edge
AI for route optimization with hyper-local trust features like "Pink Circles" and
"Institutional Badges," the platform tackles the most critical issues facing the Twin
Cities: escalating fuel prices, persistent traffic jams, and worries about women's and
students' safety.
From a lean PKR 100,000 MVP to a statewide corporate and public transit-integrated
network, the project's roadmap is built for data-driven, sustainable growth. In the end,
Chalo Pool is more than simply a ride-sharing software; it is a community-driven
project that promotes resource sharing, lowers the country's carbon footprint, and
offers the contemporary Pakistani labor and student body a respectable, affordable
form of transportation. Shares expenses to offset high gas prices, potentially saving
consumers up to 75% on monthly journeys. breaks the barrier between strangers
and risk by using institutional "Closed Circles" and NADRA-linked verification.
complies with "Clean Green Pakistan" by drastically cutting emissions from single-
occupancy cars and urban pollution. puts gender safety first by using data masking
for privacy and exclusive female-only settings. moves through business and
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academic relationships from local corridors to national hubs (Lahore, Karachi,
Peshawar).
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