
CAREERS THROUGH MATHS: CHEF

JOB DESCRIPTION

A  Chef  is  responsible  for  the  creative,  operational,  and  financial  success  of  a

professional kitchen. In the UK, this spans a vast range of settings, from a Michelin-

starred restaurant in London's Mayfair and a gastropub in the Cotswolds to a high-

volume contract caterer for a school in Birmingham or a hospital trust in Leeds. The

daily routine is a blend of artistry and rigorous logistics. A typical day begins with

checking deliveries against invoices, verifying weights and quality of produce from

UK  suppliers  like  Bidfood  or  Brakes,  and  calculating  yields—for  instance,

determining how many portions can be cut from a 12kg side of salmon or a 15kg box

of potatoes. This is not just  about portion control;  it  directly impacts the food cost

percentage, a key performance indicator for any UK kitchen.

Throughout  service,  the  Chef  acts  as  a  conductor,  coordinating  the  brigade  de

cuisine.  They  must  ensure  that  each  dish  leaves  the  pass  with  precision,  timing

multiple elements so that a lamb rump rests for exactly the right duration while the

pommes purée and glazed carrots are finished simultaneously. This requires intense

mental  arithmetic  for  scaling  recipes—converting  a  recipe  for  10  portions  to  85

covers—and  for  adjusting  cooking  times  based  on  the  weight  and  density  of

ingredients. In the UK, where the Hospitality Sector is a major employer, Chefs also

navigate strict health and safety legislation (Food Safety Act 1990) and allergen laws

(Natasha's  Law,  2021),  requiring  meticulous  documentation  and  measurement  to

ensure customer safety.

Beyond the stove, the role is heavily business-focused. A Head Chef or Executive



Chef in the UK is  accountable for  the kitchen's  budget,  which involves designing

menus  that  maximise  profit  margins,  negotiating  with  suppliers  at  markets  like

London's  New Covent  Garden Flower and Produce Market,  and conducting wage

cost analysis for the kitchen team. They use specialist software such as Kitchen Cut or

MarginEdge  to  analyse  dish  profitability,  track  wastage,  and  forecast  purchasing

needs. The work is physically demanding and fast-paced, with evening and weekend

shifts common across the UK's pub, restaurant, and hotel sectors. However, it offers

immense creative satisfaction and clear  progression routes,  from Commis  Chef  to

Chef  de  Partie,  Sous  Chef,  and  ultimately  Head  Chef  or  Executive  Chef,  with

opportunities to appear on UK platforms like Great British Menu or to open their own

establishment.

Mathematics is the silent partner in every successful kitchen. It is not about abstract

equations  but  about  applied  problem-solving:  calculating  the  exact  brine

concentration for a 3kg free-range chicken, determining the cost of a tasting menu to

achieve a 72% gross profit margin, or adjusting a bread recipe’s hydration when UK

humidity changes. A Chef who masters the numbers is not just a cook; they are a

manager,  a  scientist,  and  an  entrepreneur,  capable  of  running  a  sustainable  and

profitable business in one of the UK’s most competitive industries.

HOW MATHEMATICS IS USED

Ratio  and  Proportion  (Scaling  &  Recipe  Conversion): This  is  the  most

fundamental mathematical skill. Recipes are rarely required for the exact number

of  portions  listed.  A  Chef  must  scale  up  a  Yorkshire  pudding  recipe  from  8

portions to 150 portions for a wedding banquet at a venue like a National Trust

property. This requires understanding direct proportion. For example, if a recipe

requires  200g of  self-raising flour  for  4  portions,  the  Chef  must  work  out  the

quantity for 150 portions (200g ÷ 4 = 50g per portion; 50g × 150 = 7,500g or

7.5kg). Conversely, scaling down a complex sauce reduction from a bulk recipe

requires precision with ratios, such as maintaining a 2:1 ratio of stock to wine to

achieve the correct consistency and flavour concentration.

Percentages (Food Costing & Profit Margins): Financial viability is critical. The

"food cost percentage" is the ratio of the cost of ingredients to the selling price of

the dish. In a UK context, a typical target food cost is between 28% and 35% for a

fine-dining restaurant, but lower (around 25%) for a fast-casual chain like a high-

street pizza restaurant. To price a dish, the Chef calculates the total cost of all
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ingredients.  If  a  plate  of  Fish and Chips costs  £3.50 in  raw materials  and the

desired food cost is 30%, the menu price is calculated as: £3.50 ÷ 0.30 = £11.67,

which would be rounded up to £12.95 to yield a higher gross profit margin. This

also involves calculating the VAT (currently 20%) to determine the final  price

charged to the customer.

Additional Mathematical Areas:

Geometry  &  Mensuration: Calculating  areas  and  volumes  is  essential  for

equipment  and  portion  sizing.  A  Chef  might  need  to  calculate  the  area  of  a

circular pizza base to determine the correct  amount of  sauce and toppings to

spread evenly (Area = πr²). If using a 30cm diameter tin, the radius is 15cm, so

the area is π × 15² ≈ 706.9 cm². For a rectangular gastronorm container, they may

calculate volume to ensure it fits a specific quantity of soup without overflowing.

Unit Conversion & Measurement: Chefs constantly convert between metric and

imperial units, as many traditional UK recipes still use pounds and ounces (e.g., a

classic Victoria Sponge uses 8oz of flour, sugar, butter, and eggs), while modern

scales  measure  in  grams.  They  must  also  convert  temperatures  between

Fahrenheit  and  Celsius  for  ovens,  and  understand  the  relationship  between

volume (ml), weight (g), and density for accurate measuring.

Time & Temperature (Kinetics): Cooking is a science of time and temperature.

Chefs  use  mathematical  principles  for  heat  transfer,  such  as  calculating  the

resting time for a joint of beef based on its weight (e.g., 20 minutes per 500g plus

an  additional  20  minutes).  They  must  also  understand  the  exponential

relationship between temperature and bacterial growth, ensuring food is cooled

from  63°C  to  below  8°C  within  90  minutes  to  comply  with  UK  food  safety

regulations.

Statistical and Analytical Methods: In large-scale operations, such as a contract

caterer supplying meals for UK schools or the NHS, Chefs use statistical analysis

to  forecast  demand.  They  will  analyse  historical  sales  data  from  their  EPOS

(Electronic Point of Sale) system to predict how many portions of a dish will be

sold on a given day.  For example,  if  the data shows that  fish and chips sales

increase by 15% on Fridays, they will use this to calculate the exact quantity of

cod and potatoes to order, minimising waste and ensuring availability. They also

analyse  wastage  reports,  calculating  the  percentage  of  food  discarded  and
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identifying the cost impact of these losses to adjust purchasing and production

plans.

KEY SKILLS & TOOLS

Skill/Tool Application

Kitchen Cut /

MarginEdge

(Catering

Software)

These are industry-standard UK and international platforms used

for recipe costing, menu engineering, and stock control. A Chef

inputs the cost of every ingredient from suppliers like Bidfood or

Bookers, and the software automatically calculates the live food

cost percentage for each dish. It uses unit conversion and

multiplication to generate profit-and-loss reports, allowing the Chef

to identify which dishes are most profitable and adjust the menu

accordingly.

Spreadsheets

(Microsoft Excel /

Google Sheets)

Essential for creating and analysing budgets, rota planning, and

forecasting. A Chef uses Excel to build complex spreadsheets that

calculate labour costs as a percentage of sales, track weekly

wastage against targets, and model the financial impact of

changing a menu. They use formulas for summing, averaging, and

calculating variances to keep the kitchen financially on track.

Digital Probe

Thermometers &

Data Loggers

Used for ensuring food safety and quality. A Chef uses a calibrated

probe to measure the core temperature of cooked meat, ensuring it

reaches the required UK safety standard (e.g., 75°C for poultry).

They use data loggers to track the temperature of chilled storage

units, analysing the data to ensure compliance with HACCP (Hazard

Analysis and Critical Control Points) principles and to spot trends

that might indicate a malfunctioning fridge.

EPOS Systems

(e.g., TouchBistro,

Lightspeed)

The Electronic Point of Sale system captures live sales data. Chefs

use this to analyse which dishes are selling (popularity) and at what

times. This data, presented as percentages and counts, is used to

schedule the right number of chefs for a busy Friday service versus

a quiet Monday, and to forecast purchasing volumes for the next

week.



Precision

Weighing Scales &

Measuring

Equipment

Digital scales with 1g accuracy are the bedrock of consistent

baking and butchery. A pastry chef uses them to measure

ingredients for a crème anglaise to within a gram to ensure the

correct ratio of egg yolk to cream for a perfect custard. Measuring

jugs and syringes are used for precise liquid measurements, vital

for making a stable vinaigrette or a concentrated stock.

Kitchen Bratt Pan /

Combi Oven

Modern combi ovens have programmable settings, but the Chef

must input the correct core temperature, cooking time, and

humidity percentage. Understanding the relationship between

these variables is a mathematical task. For example, setting a

combi oven to steam at 85% humidity at 90°C for a sous-vide egg

requires an understanding of thermal dynamics and time-based

calculations.

Menu Engineering

& Costing Tools

This involves using a structured framework, often in Excel or

specialist software, to categorise menu items into four quadrants

based on their popularity (sales data) and profitability (food cost).

A dish that is high in popularity but low in profitability is a "Puzzle"

that needs to be re-engineered—perhaps by changing a garnish or

a cheaper cut of meat—to improve its margin. This is pure applied

data analysis.

Typical  Pathway: The  most  common  route  in  the  UK  starts  with  GCSEs,  where

English and Mathematics at grade 4 or above are crucial. Many aspiring chefs then

pursue a Level 2 or Level 3 Professional Cookery Diploma at a UK Further Education

college, such as Westminster Kingsway College or University College Birmingham.

Alternatively,  a  high-quality  apprenticeship,  such  as  the  Commis  Chef

Apprenticeship (Level 2) or Senior Chef Production Cooking Apprenticeship (Level

3), allows you to earn while you learn in a professional kitchen. Progression typically

moves from Kitchen Porter to Commis Chef, then Chef de Partie (running a specific

section like the pass or pastry), Sous Chef (the Head Chef's second-in-command),

and finally  Head Chef.  Beyond this,  an  Executive  Chef  oversees  multiple  outlets.

Professional qualifications from the Royal Academy of Culinary Arts (RACA) or City &

Guilds are highly respected. Further study could lead to a foundation degree or a full

BSc  in  Culinary  Arts  Management,  which  focuses  heavily  on  the  financial  and

mathematical  aspects  of  running  large-scale  food  operations,  leading  to  roles  in

contract catering or food development for major UK retailers like Tesco or M&S.

Industry Demand: The UK hospitality sector is a major economic driver, employing

over 3.5 million people, and there is a persistent and significant skills shortage for

qualified chefs. According to UKHospitality and ONS data, chef vacancies consistently



rank among the highest in the country, with demand particularly acute in London, the

South East, and major tourist destinations. The growth of the "staycation" market and

the  continued  expansion  of  the  UK's  food  scene  drive  a  constant  need  for

professionals  who  can  combine  culinary  creativity  with  the  sharp  financial  and

analytical  skills  required to run a profitable business in an environment with tight

margins and rising food costs.

Real-World  Impact: Chefs  are  central  to  the  UK's  cultural  identity  and economic

prosperity.  They contribute billions to the economy annually and shape the social

fabric of communities, from the local pub serving classic British dishes to high-end

restaurants that attract international tourism. Beyond the dining room, chefs working

in the NHS, schools, and care homes use their mathematical skills to create nutritious,

cost-effective menus that improve public health. Their work in large-scale catering

ensures that vulnerable populations receive safe, balanced meals, demonstrating that

the mathematical  precision of  a chef has a profound impact on the wellbeing and

happiness of the entire nation.
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