
Where to Find Savings
in the Dairy Chain

Even the most streamlined dairy chains involve a large number of

activities in order to convert fresh milk into a range of dairy products

delivered to consumers.  With such complexity involved, inevitably

the chain is not 100% efficient.

Inefficiency or waste is part of any supply chain.  For example, about

a quarter of the UK's water supply is lost through leakage somewhere

in the system.  For dairy, the leakage is financial and drains the

sector's profitability.

We use the term 'waste' in its broadest sense.  We define it as the

excess use of any resource beyond that strictly necessary to create and

deliver products demanded by consumers.  It applies to excess

materials, machines, land and labour.

Total wastage in dairy supply chains is extremely difficult to measure

because it stems from many different issues and spreads throughout

the diverse industry.

However, in our work on red meat we have found waste through the

chain equivalent to at least 10% of selling price.   

Given that 'every problem also represents an opportunity', we view

this as encouraging.  It demonstrates the scope to reduce costs and

raise profits if we can find new ways to eliminate waste, in particular

by working better together.  

By combining observations drawn from Cardiff Business School's

initial projects, with the comments of various industry experts, we

have compiled an initial list of the 'top ten' supply chain

improvement opportunities for dairy.    
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Ten  Improvement  Opportunities  for  Dairy

1. Balance product supply to end usage rates 

2. Improve product quality

3. Streamline administration

4. Better management of forecasts

5. Reduce handling and movement

6. Improve layout of facilities 

7. Optimise the use of equipment and inputs

8. Reduce the number of physical faults

9. Improve staff productivity

10.Reduce product wastage 

These opportunities apply to the range of products produced by the

dairy chain as a whole.  

Of course these issues are not new to the industry.  Many solutions

have been tried and applied and many improvements have already

been made.  

Nonetheless, significant waste still exists and new solutions are

needed to maintain progress.  We contend that 'lean thinking' can

bring new momentum to these issues through the following

principles:

! Treat dairy as a Value Chain 

! Take a 'consumer first' attitude at all points in the chain

! Work in partnership, sharing information and pooling expertise 

! Systematically identify and eliminate the root causes of waste 

! Establish 'whole chain' KPI's to monitor performance 

The top ten list is in a rough priority order for the dairy industry and

chain as a whole, although this is only an estimate and certainly

varies from business to business.  
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Where is Waste Commonly found in the Chain? 

Here we consider in more detail, where waste occurs in the chain or

to express this more positively, the opportunities to improve.  These

are grouped under our ten areas of opportunity and then divided by

farm, processor, distribution and retailer.  

Of course, chains may also involve other participants including

agents, auctioneers, traders, wholesalers, caterers and small retailers.

We will include comments on these at a later stage, although some of

the points listed here under other sectors will already be relevant.

This purpose of this section is to highlight problems/opportunities

rather than offer solutions.  Elsewhere in the pack we provide case

studies that show how some of these problems can be tackled.  This

will be a growing collection and new updates for the Folder will be

available at regular intervals. 

In producing this Improvement Opportunities list we do not mean to

accuse the industry of incompetence or complacency.  The modern

dairy chain is professional and sophisticated.  It exhibits many

leading edge practices from which other sectors could learn.  And it is

working hard to make further improvements.

Rather, the list reflects the sheer difficulty of efficiently converting a

naturally variable raw material (milk) via a complicated production

process into a whole series of end products with a limited shelf life

amidst fluctuating consumer demand. 

Some of the issues listed are company specific and can be dealt with

internally.  Others are generic industry issues, best dealt with

collectively for example through industry bodies.  But many are inter

company or supply chain issues that can only be addressed through

cooperation between supply chain partners.      

Actions at one stage of the chain can inadvertently create waste for

others.  Interfaces are also the source of much waste.  That is why we

believe that a greater spirit of teamwork between parties in the chain

is now essential for the next phase of improvement. 
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In producing this section, we have estimated the extent of waste

where possible but this is not easy.  It varies greatly from business to

business.  Some of the problems are not accurately measured.  In

some cases, for some businesses, they may not occur at all.       

You will probably be familiar with most of these issues and how they

affect your own sector.  However, you may be less familiar with their

impact on others in the chain and we hope that this brief analysis

gives you a broader understanding.
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Dairy Farms Livestock farmers must cope with three drivers of supply variability: those caused by 1. geography (e.g.
climate, soil), 2. biology (e.g. genetics and disease) and 3. stock management (e.g. natural calving cycles,
production system, housing conditions, feed and husbandry).  It is therefore a complex problem to
manage. 

The production cycle provides an extra difficulty.  There can be a delay between making a change (e.g. to
the feed regime) and seeing the results in milk output.  

Each production system poses a different challenge.  It is more difficult to deliver standard products from
the more extensive systems in which animals have greater choice in exercise and food.  However, these
regimes offer other benefits beyond standardisation.      

Nonetheless all dairy farms, whatever their production system and location, have some scope to level out
milk supply.

Processor Dairy processors, like most factories, run most smoothly and efficiently when their inputs (milk) are
consistent and as level as possible.   

Processors prefer all milk in each delivered batch to be as close as possible to the target specification but
in practice, there is often variation. 

Variability can also be the root cause of mistrust between farmers and processors because it prompts the
need for an authentication system to determine price.  If this is not perceived as accurate and
independent, it can be a regular source of dispute. 

Retailer Retailers can help to reduce demand variability in the chain by looking to smooth spikes in order profiles.
It is also important for the retailer to pass on the  true demand rate upstream through the chain rather
than demands that have been modified. 

1. Balance product supply to end usage 

Balancing the volume of supply across the whole of the supply chain

to the end demand rate can provide significant cost reduction

opportunities. An understanding of the true rate of end-user demand

is essential, not just an understanding of the demand for the next link

in the chain.  Where operations across the chain are not aligned to this

true demand, considerable costs are introduced in terms of high

inventory levels, excess transportation, excess capacity, high levels of

wastage or production of products that are inappropriate in terms of

end-consumer demand patterns.

For example, the seasonal flush of milk can cause problems and lead

to lower end values through the production of skimmed milk powder.
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2. Improve product quality 

Quality is subjective and depends ultimately on consumer
perceptions.  Different consumers express different preferences and
these also vary on different occasions.  The result is a series of
differentiated markets for dairy, for example, skimmed, semi-
skimmed and whole milk. 

Each market has its own requirements.  Success therefore, is not just
about reaching the highest quality standard possible but also about
achieving the target standard every time.  

Quality and safety inspection is necessary at various stages of the
dairy chain.  Inspection costs occur both for legal (food safety) and
commercial (quality control) reasons and have increased in recent
years.

An example of rejection is sub standard packaging.  

Various types of quality problem can exist:

! Where milk does not achieve its hygiene quality.

! Where the fat and/or protein content of milk is below the ideal
levels for the end product, for example cheese. 

! Where a problem arises that effects quality after grading, i.e.
during processing, distribution or retailing.

! Where a problem is not detected and results in a dissatisfied
consumer and potentially a complaint.

The sooner an issue is detected and resolved the lower the cost.  If a
quality problem is undetected and the faulty product continues
through the chain, then the cost begins to multiply.  According to AV
Feigenbaum, in his seminal book for quality professionals 'Total
Quality Control', as a rule of thumb, for each stage in the chain that a
quality problem remains undetected, the cost of the fault increases
ten-fold!  
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Dairy Farms Producing milk to the specification required by the market is a constant challenge.

Many farmers do not receive the feedback they need from their processor/retailer to improve
performance.

Sickness in animals is a regular problem, for example mastitis. Treating sick animals is expensive and 'fallen
stock' is an increasing cost burden to farmers.

Processor Processors inspect carefully for quality throughout their plant.  For products that fall outside of the regular
customer's specification, other, usually lower price markets need to be found.

Quality depends on the 'raw material' supplied by the farmer but is also affected by the practices within
the processor.  Problems in any of these areas can cause quality faults. Product quality should also focus
on providing appropriate packaging and labelling without faults.

If major faults are missed and only picked up by the retailer or consumer, then the processor is normally
forced to bear the costs of handling the complaint. 

Distribution Dairy products need to be chilled throughout the chain and if there are any major temperature control
faults, all of the product involved must be discarded.  

Temperature control is a particular challenge for home deliveries.

Retailer Shoppers make a quality check of products in-store.  Unappetising products may be left unsold and must
be disposed of.

If below-par products do reach the home they are likely to cause dissatisfaction.  Disappointed consumers
may shop elsewhere next time or buy less of the product in future.

3. Streamline administration 

No business can operate without paperwork and yet administration

adds little or no value to the product in the consumer's eyes.  So of

course the less time needed to complete administrative tasks the

better.

One of the great challenges for any supply chain is to eliminate all

administrative mistakes.  These are often the root cause of physical

errors.  Problems particularly arise around boundaries, between

departments and especially between companies where there is so

much scope for miscommunication and misunderstanding.  Examples

include order, invoice, delivery note, technical information and

weighing errors. 

The more times that information is handled and manipulated by

different people, the more likely are errors - the 'Chinese whisper'

effect.  A classic example of this is known as 'demand amplification'.

This occurs when small changes in consumer demand are

progressively amplified or exaggerated as orders are passed from one

company to the next along a supply chain. 

Raising quality and improving quality control can therefore increase

sales value and volume and reduce rejection and rework costs.
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One good test of administrative systems is the amount of inventory in

the chain.  If communication is poor and errors are common, then

companies hold high levels of stock to keep as a buffer against

problems.

Streamlining and error-proofing administration can therefore

substantially reduce costs.

Dairy Farms Livestock farmers wrestle with a great deal of administration and the information demands upon them are
rarely joined up.  For no fault of their own therefore, farmers waste time duplicating paperwork.  Any
mistakes in completing official forms can be devastating to their cash flow.

The wrong planning and marketing decisions can make a big difference to farm income. 

Processor Similar to farmers, processors have an increasing administrative burden e.g. to meet hygiene requirements.

Good planning is essential to the efficient running of a processor.  If the supply of milk is available,
equipment is running smoothly, the full complement of staff is on site and the customer order list is fixed,
then planning is reasonably simple.  However, whenever a problem occurs in any of these areas, planning
becomes a major challenge.

In particular, last minute changes to orders from the customer can be very costly.  Processors may need to
keep spare people on standby, to cope with late changes. 

Distribution Even where dairy products have a short life, inventory can accumulate between the processor and retailer.
In our observation, 3 days worth of stock is not unusual and for longer life products, stocks can be greater
than 10 days. 

Today's supply chain is increasingly information driven and large volumes of data flow automatically
particularly between retailers and their suppliers.  However, as with any information system, data accuracy
is critical and 100% accuracy is extremely difficult to achieve.  Data errors can result in physical problems
such as the wrong quantity of the wrong products arriving in the wrong place at the wrong time.

If products are over-ordered, they cause a stockpile and may need to be heavily discounted to clear the
stock.

Retailer A critical challenge at shop level is to keep exactly the right quantity in stock.  Too little stock results in
gaps on shelf and disappointed customers.  Too much creates a surplus that must be marked down in
price or even discarded.

Problems of shortage or surplus can arise from inaccurate sales forecasts or from problems at any stage of
the supply chain.

Special promotions (e.g. 'buy one - get one free') are the most difficult to forecast accurately.  Competitor
promotions also have a major effect on sales.  

One source of error is scanning at the till.  If a product has an incorrect barcode or is not scanned correctly
then the retailer's stock records become inaccurate and the wrong product is re-ordered.  
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4. Improve the Management of Forecasts in the Chain

Planning in dairy chains must inevitably be based on forecasts of

requirements.

This is because there are long lead times in the breeding and rearing

of dairy cattle and in the production of some dairy products

particularly cheese with its long maturation cycles.

Evidence suggests that in many chains a multiplicity of forecasts are

produced by different companies and departments along the chain.

These forecasts are rarely consistent with each other and quite often

are a poor predictor of the demand that eventually occurs.

Creating many forecasts is in itself a waste and can lead to further

administrative waste  as staff  try to reconcile conflicting predictions.

It can also mean that sometimes forecasts are ignored because of the

inconsistency.

Ideally each value chain should have one forecast of demand that is

agreed by and used by all partners in the chain as a basis for

planning. 

Farmer Farmers need long term forecasts of milk requirements from the processors in order to plan herd sizes and
make capital investment decisions. 

Farmers need to provide regular forecasts of expected milk availability both in the short and long term in
order to assist dairies in their capacity and resource planning.

Processor As processors are the producer of the finished product it is important for them to work in close
conjunction with the retailer to develop the one key demand forecast for the chain based on end
consumer demand. 

More consistent forecasting will permit better resource planning and inventory management in production. 

However processors should strive towards a lean 'Pull' system in which they only make what the customer
actually demands on a just in time basis.  Movement to a 'make to order' system and away from a 'make
to stock' system will  permit processors to become steadily less dependant on forecasts which in practice
are inevitably inaccurate.

Retailer Forecasting can be particularly difficult for dairy products which are affected by the weather for sales.
Forecasts are often changed at short notice, causing a problem for suppliers who may need to provide
large quantities at very short notice.

Special promotions (e.g. 'buy one - get one free') are the most difficult to forecast accurately.  Competitor
promotions also have a major effect on sales.
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5. Reduce handling and movement

Each time the product is handled or moved, it adds cost but does not

always add value.  It can also impair quality.  One of the most

difficult challenges of supply chain management in any industry is to

minimise handling and movement and this is particularly true for

milk in which production (farming) is so widely dispersed.    

Reducing handling and movement can save costs both directly

(through cheaper distribution) and indirectly (by reducing quality

problems).  

Dairy Farms The efficiency of milk collection has been an issue from the time of the Milk Marketing Board. In todays
environment competing milk processors or farmers cooperatives typically organise their own milk
collection. 

We believe that each organisation needs regularly to review the efficiency of its milk collection operations.
The use of modern computerised vehicle routing and scheduling systems offers the potential to reduce the
operating costs of tanker fleets or reduce the number of vehicles required and the times they pass on the
same lane. 

There may also be opportunities for rival companies to consider cooperation in milk collection without loss
of competitive advantage 

Processor Dairy processing plants operate as a flow line in which product is immediately passed from one work
station to the next minimising handling and movement.  However, later in the process there are various
ways in which flow can be disrupted including:

! Packing lines interrupted by equipment breakdowns, low running speeds or defective sealing 

! Complex conveyor layouts in retail packing and labelling areas that result in extra handling

! Make-to-stock policies where products are multiple handled into and out of storage points 

Extra distribution cost arises if the processing and retail packing plants are split over more than one site,
particularly if they are far apart.

Distribution Distribution accounts for 12-15% of total costs in most food chains. Total mileage throughout a complete
chain such as dairy can be considerable.  

On a micro scale - within each warehouse, products may be handled several times as they are unloaded,
repackaged, put on to and taken off storage racks and loaded on to vehicles.  

Increasingly, transit packaging is needed between each point of the chain beyond the processor.   

For transporting products to shops, products are typically packed in cases and then loaded on to pallets.
These might be shrink-wrapped for protection.  All of these materials and activities add cost.

Retailer In store handling is labour intensive and there can be several steps between unloading a delivery vehicle
and placing products on shelf.  Tesco calculated that the last 50 yards from delivery vehicle to shelf
accounted for 48% of its distribution costs and this is probably typical of most retailers.  Cost adding
activities can include:

! Checking the paperwork

! Removing shrink wrap

! Taking to a back room store 

! Moving to shelf

! Unloading the case

! Returning or disposing of the case 
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6. Improve layout

Even when staff and equipment are working constantly they may not

be entirely productive.  Less than ideal layouts can cause people,

products and vehicles to waste time moving unnecessarily.  Inefficient

layout is a constant time-stealer that can add up to a great amount of

wasted effort during the course of a year.  Without anyone fully

realising it, inefficiencies can become regarded as the norm.  

Changing the layout can improve both staff and equipment

productivity and thereby reduce costs and increase capacity.    

Dairy Farms Road networks, historical inheritances, tenancy agreements or impositions from planning authorities can
adversely affect farm layout.

At the micro level the layout of farm yard and milking facilities can add unnecessary time and cost to daily
milking and feeding routines 

Processor Factories that have evolved over many years often have layout problems because new elements have been
'bolted on' wherever space is available.   

Conveyors can be a source of waste.  They can occupy a great deal of space and when they break down, a
large proportion of the plant can be disrupted. They can also slow or unbalance the pace of the
production process   

Distribution As with a factory, warehouses and distribution networks can grow in an ad hoc way. The wrong layout
reduces productivity in the warehouse as staff and forklift trucks make longer journeys than necessary.  

Retailer An unhelpful store layout can increase the average shopping time for customers.  The same applies to
each individual counter.  A poor layout can create the following problems for shoppers:

! Taking a long time to find products.

! Not finding the products at all (and so the shop loses a sale).

! Taking a long time to select products because the display does not help to make comparisons. 

7.  Optimise the use of equipment and inputs

Over-investment in capital is another potential source of waste.  It can

also be inefficient to over utilise an asset, when not required.  For

example, inventory might expand to fill the space available in a

warehouse.  

For farmers, under-use of inputs can cause poor volume yields and

reduced milk quality, whereas over-use results in excessive costs that

are not justified by higher outputs.

Optimising the use of land, equipment and inputs therefore makes a

big difference to the business bottom line. 



Food Chain Centre at IGD  Grange Lane  Letchmore Heath  Watford  Herts WD25 8GD

Tel: 01923 857141  Fax: 01923 852531  Email: foodchaincentre@igd.com  www.foodchaincentre.com 12

Dairy Farms Over-investment can include owning equipment that is used only rarely instead of sub-contracting or
joining a machinery pool.  

Under-investment can include postponing the renewal of equipment but paying for this through low
productivity and high repair bills. 

For dairy farmers, the over or under use of inputs might include:

! Animal health products

! Fertiliser for pasture

! Feed specification and rations to  optimise output and quality per herd

Processor Machines in a factory can become idle for various reasons:

! No orders to work on (lack of sales).

! No milk or packaging available to work on (supply problem).

! Machine broken down or running too slowly.

! No qualified staff available to operate the equipment.

! Equipment taken down for routine maintenance.

! Bottleneck elsewhere in the plant.

Most processing plants have bottlenecks that constrain output.  Seasonality and weekly cycles can result in
different bottlenecks arising at different times. 

Distribution Distribution assets can be under-utilised owing to:

! Vehicles not fully loaded.

! Delays in loading vehicles.

! Long journey times because of delays or bad route planning. 

! Delays at the destination.

! Problems in unloading, e.g. because of incorrect paperwork.

! Empty vehicle on the return journey.

! Vehicles sitting idle.

! Poor fuel consumption.

There are many root causes behind these problems, for example:

! Pack sizes vary and do not always fit neatly into a crate for transportation.

! Traffic problems are unpredictable and cause delays.

! Vehicles are assigned delivery slots at the retailer's warehouse.  If they miss that slot, it can be a long
wait before they can be attended to and unloaded.  

Retailer Prime retail space is expensive and so empty shelves are a waste of this asset.   
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8.  Reduce the number of physical faults

Physical faults are another source of waste, especially if they are

regular and systematic.

Reducing physical faults is therefore another substantial opportunity

to cut costs.

Dairy Farms On livestock farms physical faults might include:

! Breakdown of machinery.

! Feed ration errors.

! Ineffective breeding.

Processor Machine faults are a problem for any manufacturing process.  In a food plant, machines operate at a high
speed and come under heavy mechanical stress triggering problems.  

Other physical faults can include:

! Incorrect quantities or wrong products delivered to next link in the chain

! Damaged packaging or labels

Distribution A common warehousing problem is the placing or collection of products from the wrong place.  This is
called a 'mis-pick' and causes delivery of the wrong products to stores.

Errors may also occur with stock rotation.  This occurs if products with short shelf life are left in stock. 

Retailer Similar problems to the warehouse can arise in a shop's backroom storage.  Stock rotation is a particular
problem in store because many shoppers pick from the back of shelf to take the freshest available
product.

Other potential faults in store include:

! Displaying products incorrectly, e.g. in the wrong shelf position.

! Failing to notice that a shelf is empty and so missing the opportunity to restock from the backroom
store.
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Dairy Farms Most farms now operate with very few people and are concerned more with over rather than under-
working of staff.  Nevertheless most parlours need people who are either expensive or difficult to recruit
particularly because the hours involved are both long and anti-social.  

Seasonality of workload can result in peaks and troughs.  If the right balance is not achieved of fully
employed/temporary/contract labour then farms can either overspend or under-perform.

Processor Dairy processing plants operate like many other factories as a production line.  Starting with fresh milk at
one end and finishing with a series of packed products at the other, there is a series of cleaning, packing
and inspection stages.  The plant aims to keep a steady flow with every stage working at the same speed. 

To achieve this there must be a 'pace setting' process on the line to ensure a constant cycle time.
Furthermore, the line should be balanced, in which the task of every operator takes the length of the cycle
time.  If the line is out of balance then everyone is reduced to the pace of the slowest operator.

Staff recruitment and retention is a particular challenge for the sector and a shortage of staff can constrain
output.

Particular problems arise if staff are not multi-skilled.  So for example, if one operator is absent then the
substitute may be less effective. 

A major cost for processors can be the need to keep spare capacity (both equipment and people) to cope
with very short notice requests from customers.  

Distribution Staff scheduling is an important part of running an efficient warehouse and vehicle fleet.  Ineffective
scheduling results in low staff productivity.

Retailer Staff scheduling is one of the store manager's main tasks.  It is a constant challenge to deploy staff to
prevent queues at the checkouts.

However, this must be balanced by the need to keep the shelves full and if staff are not available for this
task, sales are lost.      

9. Improve staff productivity

People are a critical and expensive resource in any chain and it is a

constant challenge to keep them fully productive.

Raising staff productivity reduces costs and can increase output.  
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10. Reduce product wastage and damage

Some products are never sold because they are lost, damaged or

stolen.  Retailers and manufacturers refer to this as "shrinkage". There

is also a percentage of milk which is never turned into saleable

products due to wastage during milking, transportation or processing

stages.

Reducing damage and wastage has a very direct impact on the

bottom line.

Dairy Farms There is a whole host of relatively minor problems at farm level ranging from criminal activity through to
storm damage and casualty livestock.

There is evidence to suggest that milk is being lost in transit through residues in storage tanks, vehicles
and pumps.

Processor Wastage at the processing plant can be seen in the following forms:-

! Spillage particularly on to the floor

! Residues left in pipes, tanks

! Residues left from changeover procedures, line clean downs

! Rejects from production processes that cannot be reclaimed into non-premium product

An ECR Europe study found that stock loss for all food & grocery manufacturers averaged 0.6%

Distribution Every time a product is handled, there is an opportunity for damage, especially to the packaging.  An
American study by GMA found that 0.6% of all products supplied by manufacturers were rejected as
damaged by retailers.

Theft is also a problem in warehouses. 

Retailer The ECR Europe study found that stock loss for retailers averaged 1.75% for all products.  Of this, 37%
was caused by shoplifting, 24% by staff theft, 12% by supplier fraud and 24% by process failures.

A further proportion of products is damaged in-store, either by staff or by customers.  The GMA American
study found that an average of 1% of all products on-shelf is un-saleable.     
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Improvement Checklist

On the next page we offer you two pro-formas to help your business

to assess opportunities across the ten improvement areas.  We suggest

it be used as follows:

1. In the Waste Checklist, identify major costs to your business

stemming from each of the ten issues.  You may need to collect

some new measurements to do this accurately.  

2. Prioritise by selecting your five most expensive problems.

Transfer these to the Priority Problem List.

3. For each of the priority problems, identify the root cause.  Make

sure you trace the problem back to its true root, perhaps by using

the 'several whys' technique.  This is where you repeatedly ask

why a problem occurs, to remove each 'layer of the onion' until

you reach the heart of the matter.  In many cases you will find that

the root cause lies outside of your own business.

4. You will be left with a list of top priority issues that should

become the focus of your improvement strategy. 

You can tackle this exercise at varying levels of detail, from a quick

and simple assessment to a very thorough survey. 

The exercise is just the first stage of improvement - identifying your

priority problems.  Of course you will then need to move on and

develop solutions. 

Elsewhere in the pack we provide guidelines and case studies to

suggest possible solutions.  This will be a growing collection as we

develop our ideas, test our recommendations and identify further

examples of best practice.  
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Waste Checklist

Waste  in  Your  Business

Balance product supply
with end user demand

Product Quality

Administration

Improve forecast
management

Handling and Movement

Layout

Land, Equipment and
Inputs

Physical Faults

Staff

Wastage and Damage
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Priority Problem List

Problem Cost Root  Cause

1

2

3

4

5


