
CAREERS THROUGH MATHS: QUANTITY SURVEYOR

JOB DESCRIPTION

A Quantity Surveyor (QS) is a construction industry professional, often described as

the financial and contractual custodian of a building project. Their primary role is to

manage all costs relating to construction projects, from initial calculations to the final

figures,  ensuring  that  the  project  is  completed  within  its  approved  budget  while

meeting all legal and quality standards. A typical day involves preparing tender and

contract documents, including bills of quantities, performing cost analysis for repair

and maintenance projects,  and valuing completed work to  authorise  payments  to

contractors. They work in a dynamic environment, splitting their time between the

office—analysing data, preparing reports, and liaising with clients—and construction

sites, where they conduct progress assessments and measurements.

The  work  environment  is  highly  collaborative,  requiring  constant  communication

with a wide range of stakeholders, including architects, engineers, project managers,

contractors, and clients. Key duties are deeply rooted in financial and mathematical

precision.  For  instance,  a  QS working on the High Speed 2  (HS2)  railway project

would be responsible for forecasting the immense material costs (like concrete and

steel),  calculating  the  financial  impact  of  any  design  changes,  and managing the

contractual claims process to avoid costly disputes. Their work ensures that multi-

million-pound investments in UK infrastructure, commercial developments like The

Shard, or residential projects by firms like Barratt Developments are financially viable

and controlled.

Mathematics  is  the  absolute  bedrock  of  this  profession.  Every  decision,  from  a



preliminary  cost  estimate  to  the  final  account  settlement,  is  driven  by  numerical

analysis. A QS doesn't just add up quantities; they use complex formulae to forecast

inflation, calculate the present value of future cash flows, apply statistical methods to

assess risk, and use geometry and trigonometry to take off quantities from complex

architectural drawings. This rigorous application of maths ensures that projects are

not only built correctly but are also economically sustainable, protecting the financial

interests of their client, whether it is a government body, a private developer, or a

homeowner.

HOW MATHEMATICS IS USED

Cost Estimating and Financial Mathematics: This is the core of the QS role. It

involves calculating the total anticipated cost of a project. This requires applying

arithmetic and algebra to measure quantities from drawings (a process called

'taking off') and multiplying them by current unit rates for materials and labour.

For example, calculating the cost of a concrete foundation for a new school in

Birmingham involves determining its volume (m³), then applying the rate per m³

for  concrete,  reinforcement,  formwork,  and  labour,  while  also  factoring  in

overheads and profit. Furthermore, QSs use financial mathematics to calculate the

time value of money, creating cash flow forecasts to show the client when funds

will be needed and calculating the present value of future payments.

Measurement and Mensuration: QSs must be experts in measuring complex

shapes and forms from 2D drawings and 3D models. This requires a strong grasp

of  geometry  (area,  volume,  surface  area)  and  trigonometry.  For  instance,  to

measure the roof of a curved structure like the O2 Arena in London, a QS would

use trigonometric functions to calculate the surface area from the architectural

plans.  They  follow  strict  standardised  measurement  rules,  primarily  the  New

Rules  of  Measurement  (NRM)  published  by  the  Royal  Institution  of  Chartered

Surveyors (RICS), which dictate exactly how every building element should be

quantified.

Statistical  Analysis  and  Risk  Management: Before  a  project  begins,  QSs

conduct  statistical  analysis  to  predict  and mitigate  financial  risks.  They might

analyse historical data on similar UK projects to determine the probability and

potential cost of delays due to adverse weather. Using this data, they calculate

contingency sums—a percentage of  the  project  cost  held  in  reserve to  cover
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unforeseen expenses. For a major infrastructure project like the Thames Tideway

Tunnel, this risk analysis is incredibly complex, involving statistical modelling to

forecast  everything  from  ground  condition  uncertainties  to  fluctuations  in

material prices on the global market.

Algebra  and  Calculus  for  Value  Engineering: QSs  use  algebraic  problem-

solving  to  find  optimal  solutions  through  value  engineering.  This  involves

comparing  different  design  options  algebraically  to  maximise  function  at  the

lowest cost. For example, they might model the equation comparing the initial

cost of a more expensive, highly efficient boiler against the long-term operational

savings  on  energy  bills  for  a  housing  development  in  Manchester.  Calculus

concepts  are  used  in  more  advanced  cost  modelling  to  understand  rates  of

change, such as how the cost of a project accelerates during different phases of

construction.

Data Analysis  and Mathematical  Modelling: Modern QSs are data  analysts.

They use software to process vast amounts of cost data from previous projects to

build  robust  cost  models  for  new  ones.  They  analyse  trends  in  the  UK

construction market, such as the rising cost of timber or bricklayer wages, and

use this  to  create predictive models.  This  allows them to provide clients  with

accurate, data-driven advice on the best time to procure materials or tender a

project to the market to achieve the most competitive prices.

KEY SKILLS & TOOLS

Skill/Tool Application

CostX / CATO

These are the industry-standard take-off and estimating software in

the UK. A QS uses CostX to digitally measure quantities from PDF

drawings. The software performs mathematical calculations of area

and volume from scaled drawings, and the QS then applies cost

rates from a database (like the BCIS) to generate budgets and bills

of quantities automatically.

Microsoft Excel

The quintessential mathematical tool. QSs use advanced Excel

functions (VLOOKUP, SUMIF, PivotTables) to build complex cost

models, cash flow forecasts, and financial reports. Macros and visual

• 

• 



basic scripting are used to automate repetitive calculations, such as

applying inflation indices to a long-term project budget.

Building

Information

Modelling (BIM)

QSs use BIM software (like Revit or Navisworks) to extract quantities

and data directly from a collaborative 3D model. This allows for

incredibly accurate and clash-free quantification. For example, the

model can automatically calculate the exact number of bricks or

metres of cabling required, reducing measurement errors and

material waste.

Programming

(Python/VBA)

Used for automating complex mathematical tasks and data analysis.

A QS might write a Python script to scrape UK government data on

material price inflation or use VBA within Excel to create a custom

tool for analysing tender returns from multiple contractors,

identifying mathematical outliers.

Specialised Cost

Databases (BCIS,

Spons)

The Building Cost Information Service (BCIS) provides essential UK-

specific data. QSs mathematically analyse this data to derive

regional cost indices, benchmark project costs, and validate their

estimates against a national average, ensuring their figures are

realistic and competitive.

Technical Report

Writing

The ability to translate complex mathematical and financial data into

clear, concise reports for clients, stakeholders, and contractors. This

involves creating charts, graphs, and summaries to explain cost

variances, forecasted overruns, and the financial justification for key

decisions.

Standard Method

of Measurement

(NRM)

This is the quality control framework. The NRM provides the

definitive rules for measurement, ensuring consistency and

accuracy across the UK industry. Adherence to these rules is a

mathematical discipline in itself, ensuring that every QS quantifies a

project in the same way, allowing for fair and comparable tender

prices.

Typical  Pathway: The  most  common  route  is  to  complete  a  RICS-accredited

undergraduate  degree  in  Quantity  Surveying  or  Commercial  Management.

Alternatively,  one  can  enter  through  a  higher  or  degree  apprenticeship,  earning

while you learn with a construction firm like Mace or Kier. Strong GCSEs (especially

Maths  and English)  and A-levels  (Maths,  Physics,  Business)  are  highly  beneficial.

After  graduation,  graduates  begin  as  an  Assistant  Quantity  Surveyor,  working

towards  becoming  a  Chartered  Surveyor  through  the  Assessment  of  Professional



Competence (APC) with RICS. This typically takes 2+ years of structured training and

culminates  in  a  final  assessment.  Achieving  chartered  status  (MRICS)  is  a  major

career  milestone,  opening  doors  to  senior  roles  such  as  Commercial  Manager,

Partner, or Director.

Industry Demand: Demand for Quantity Surveyors in the UK remains consistently

high. The UK government's commitment to major infrastructure projects (like HS2 and

new  nuclear  power  stations)  and  its  ambitious  housebuilding  targets  continue  to

drive demand. According to industry reports, quantity surveying is consistently listed

among the top UK construction roles facing skills shortages, ensuring strong salary

prospects and job security for qualified professionals with strong mathematical and

analytical capabilities.

Real-World Impact: Quantity Surveyors are vital  to the UK's economic health and

built environment. They ensure that public money spent on schools, hospitals, and

transport  infrastructure  is  used  efficiently  and  responsibly.  Their  financial

stewardship  was  crucial  to  the  delivery  of  iconic  projects  like  the  London  2012

Olympic  Park,  which  was  completed  on  time  and  under  budget.  By  mitigating

financial risk and driving value, they directly contribute to the creation of sustainable

communities,  the  growth of  the  UK construction industry,  and the nation's  overall

economic resilience.
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