CAREERS THROUGH MATHS: PROJECT MANAGER

JOB DESCRIPTION

A Project Manager is responsible for planning, executing, and closing projects,
ensuring they are delivered on time, within budget, and to the required quality
standards. On a daily basis, this involves defining project scope, creating detailed
work breakdown structures, and managing resources, schedules, and risks. They act
as the central point of communication between clients, stakeholders, and the project
team, often using methodologies like PRINCEZ2 (Projects IN Controlled Environments),
which is a de facto standard in UK government and private sector projects. The work
environment is typically fast-paced and collaborative, ranging from office settings to
construction sites, IT departments, or engineering firms, depending on the industry.
The core of the role is fundamentally mathematical. A Project Manager is constantly
quantifying abstract concepts: translating a client's vision into a concrete budget, a
tangible timeline, and measurable deliverables. For example, managing the rollout of
a new banking software system for a high-street bank like Lloyds or a major
infrastructure project like the HS2 railway requires meticulous numerical planning to
coordinate hundreds of tasks and personnel.

Key duties include developing and tracking budgets in spreadsheets, analysing
project performance using Earned Value Management (EVM), forecasting completion
dates and costs, and mitigating risks by calculating probability and impact. They
must make data-driven decisions to solve problems, such as reallocating resources
after a delay or negotiating with suppliers based on cost-benefit analyses. Ultimately,
their mathematical rigour ensures that complex projects, from building a new



residential quarter in London to launching a national digital service for the NHS, are
delivered efficiently and effectively.

HOW MATHEMATICS IS USED

* Financial Mathematics & Budgeting: This is the primary mathematical function.
Project Managers create detailed budgets, forecast expenditures, and calculate
return on investment (ROI) and net present value (NPV) to justify projects to
stakeholders. For instance, a manager for a construction firm like Balfour Beatty
would calculate the cost of materials, labour, and equipment hire, factoring in
inflation and currency exchange rates for imported goods. They perform
variance analysis to compare planned spend (£250,000) against actual spend
(£263,500), investigating the £13,500 variance and implementing corrective
actions.

Scheduling & Critical Path Analysis (CPA): This involves using network
diagrams to model all project tasks, their dependencies, and durations.
Mathematics is used to calculate the earliest and latest start times for each task,
identifying the critical path—the sequence of tasks that determines the project's
minimum duration. Delaying any task on this path delays the entire project. For
example, in planning the festival season for Glastonbury, managers use CPA to
schedule stage construction, security setup, and performer arrivals to ensure the
site is ready for opening day.

Risk Management & Probability: Project Managers must quantify risk. They
assign a probability (e.g., 20% chance) and a quantitative impact (£50,000 cost
increase) to potential risks, such as a key supplier going into administration or
bad weather halting construction. The expected monetary value (Probability x
Impact) is calculated for each risk, allowing them to prioritise mitigation efforts.
On a North Sea oil rig project, this would involve calculating the financial risk of
project delays against the potential for extreme weather events.

Statistics & Performance Metrics: Managers rely on statistical analysis to track
performance. Using Earned Value Management (EVM), they integrate scope,
schedule, and cost to calculate key performance indices: Cost Performance Index
(CPI = Earned Value / Actual Cost) and Schedule Performance Index (SPI =
Earned Value / Planned Value). A CPI less than 1.0 indicates an over-budget



project. An IT Project Manager at a fintech company in London would use these
indices to report weekly to the board on the status of a new app development
project.

* Optimisation & Resource Allocation: Linear programming and other
optimisation techniques are used to allocate limited resources (people,
equipment, budget) efficiently across multiple tasks or projects. This ensures the
most effective use is achieved to meet objectives. For example, a consultancy
project manager at Deloitte might need to optimally assign 15 consultants with
different specialisms and day rates across 3 different client projects to maximise
profitability and meet all deadlines.

KEY SKILLS & TOOLS

Skill/Tool Application

Industry-standard tools for scheduling. Managers use them to build

. . Gantt charts, perform Critical Path Analysis calculations, and
Microsoft Project . . .
. resource-level (smoothing) to avoid over-allocation of team
& Primavera P6 . . .
members, crucial for managing large-scale UK infrastructure

projects.

The workhorse for financial modelling and data analysis. Used to
create dynamic budget trackers, build dashboards for stakeholders

Advanced Excel . . .

& Power BI using formulas like XLOOKUP and PivotTables, and perform
statistical forecasting on project data, a common requirement in UK
banking and finance roles.

Widely used in UK tech and software development for agile project

JIRA & management. Managers use these tools to track velocity (a rate of
work completion), calculate burndown rates, and manage backlogs

Confluence . . o . . .
using mathematical prioritisation techniques like weighted shortest
job first (WS]JF).

These are methodologies, not tools, but represent a key skill.

PRINCE2 & PRINCE?Z provides a structured, process-driven approach with

AgilePM defined tolerances for cost and time (a mathematical boundary).



Understanding these frameworks is essential for securing roles in
most UK government and large corporate organisations.

Used for quantitative risk analysis through Monte Carlo simulations.

Risk Analysis This software runs thousands of simulations to model potential
Software (e.g., project outcomes, providing a probability distribution for the total
@Risk) project cost and completion date, which is vital for complex UK

engineering projects.

The ability to translate complex mathematical data (e.g., SPI/CPI
Stakeholder trends, forecasted budgets) into clear, compelling narratives and
Reporting visualisations for non-technical stakeholders and clients, ensuring

informed decision-making at all levels of a UK organisation.

Using statistical methods to measure and reduce defects and

Quality variations in processes. For a project manager in a UK manufacturing
Management plant, this might involve using control charts to monitor a production
(Six Sigma) process and calculate process capability indices (Cp, Cpk) as part of

a project to improve quality.

Typical Pathway: The most common route is a bachelor's degree, often in a
numerate subject like Business Management, Engineering, Computer Science, or
Economics. Strong GCSEs and A-levels in Mathematics are highly advantageous.
Many begin their careers in entry-level roles such as Project Coordinator, Business
Analyst, or a junior position within a specific industry (e.g., site engineer). Career
progression involves moving from managing small projects to larger, more complex
programmes, potentially into a senior role like Head of Projects or Programme
Director. Gaining professional qualifications is crucial in the UK; the APM (Association
for Project Management) offers the APM PMQ and the Chartered Project Professional
(ChPP) status, while Axelos offers PRINCEZ and MSP (Managing Successful
Programmes) certifications, which are often required by employers.

Industry Demand: Demand for skilled Project Managers in the UK remains
consistently high. According to the APM, the project profession is set to grow
significantly, with millions of new roles needed by 2030. This is driven by major UK
investment in infrastructure (e.g., HS2, renewable energy projects), digital
transformation across the public and private sectors, and the need for complex
change initiatives. Professionals with strong mathematical and analytical skills are
particularly sought after to ensure these large-scale investments deliver value for
money.

Real-World Impact: Project Managers are pivotal in delivering the projects that
shape the UK's economy and society. They are responsible for the successful delivery



of everything from the Elizabeth line in London, which required immense financial
and scheduling precision, to the vaccine rollout programme for the NHS, which
involved complex logistical and resource allocation mathematics. Their mathematical
expertise ensures public funds are spent wisely, new technologies are implemented
successfully, and the UK's infrastructure is built and maintained efficiently, directly
contributing to economic growth and public wellbeing.
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