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Practical Sustainability:  
Muntons Low Carbon Malt Pledge  

Dr Nigel Davies – Manufacturing and Technical Director, Muntons plc, (September 2011) 
 

Food Security – the backdrop of sustainable initiatives 
 
As a supply chain we face significant 
pressures to continue to deliver 
quality malt by securing sufficient 
quantity and quality of barley. The 
graphic on the right illustrates both 
natural and industrial challenges 
that we face as a food producer.  
There is a population growth factor 
and increasing urbanisation 
combined with terrible global 
wastage in food that is produced, 
but we have little direct control 
over those.  What we can influence 
is improvement in environmental 
degradation and reduction in green 
house gas emissions by careful 
attention to farming and 
manufacturing processes.  That will 
make food production more profitable and sustainable and address climatic change at the same time. 
 
Over the past 50 years we have faced other challenges to food supply yet research programmes have 
delivered very successfully against the demands.  Between 1957 and 2007 the world population more than 
doubled yet we have only had to use 12% more land because crop yield has improved by 121%.  However, 

we still see grain 
mountains in certain parts 
of the world and 
tremendous wastage of 
food at both ends of the 
supply chain along with 
the ever persistent 
images of famine. The 
challenge for the next 50 
years in terms of land 
productivity should be 
simple in that we require 
only an uplift of 43% in 
yield. That reality of that 
very simple mathematics 
will undoubtedly be 
rendered insufficient by 
politics and global 
warming acting in 
tandem.   
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Carbon and Climate Change - Fact or Fiction? 
Are you a sceptic or a believer when you hear people talking of carbon dioxide emissions causing a rise in 
temperature and more importantly that things have got much worse in recent history?  Well, if you’re a 
sceptic you’re fast becoming extinct! It is actually immaterial whether we believe climate change is linked 
to human activities or not.  If climate change is real then we have to take measures right now to control 
global warming.  Even if climate change were not realised the improved energy utilisation would create 
better operational efficiency.  
 
The graph opposite shows the relationship between 
carbon dioxide (CO2) levels in the atmosphere and 
temperature. To the left are historic data and to the 
right more recent data.  You could at first glance be 
led to believe that this data proves there’s no 
relationship in modern times. Actually, although by 
eye it seems so, in fact the correlation between CO2 
levels and temperature is even better for the modern 
data (85% correlation compared to 84% for the 
historic data).  Even if you’re not persuaded by those 
statistics then at least it should be obvious that there 
has been a remarkable step change in the level of 
CO2 since around 1850.  It cannot be purely by 
chance that this coincided with the Industrial 
revolution and other inflexion points around the 1900’s can be related to changes in industry or farming 
methods for example.  
 
So we don’t have an option then – we must look to save carbon – but how much?  The Stern report and 
others recommend that we need to emit no more than 20 billion tonnes of carbon each year to keep the 
temperature rise to no more than 2°C by 2050.  Any higher and the impact is too intensely damaging to 
normal life on earth.  That’s made worse with predictions of a world population rise of an estimated 30% 
which at current rates of emission would generate 80 billion tonnes carbon each year.  With 10 billion 
people we will only be able to generate 2 tonnes carbon per person per year, that’s a staggeringly dramatic 
75% reduction in our emissions to just 5.5kg C/person/day. In context this equates to one car journey of 55 
miles or running the air conditioning in two offices for a day.  So what’s the point – it’s impossible isn’t it!  

Well although it looks 
impossible if we consider 
just those areas we can 
influence it just might be 
achievable and in this 
discussion we can glimpse 
how a malting carbon 
footprint could be reduced 
by such a seemingly 
impossible amount. The 
recent reality check is that 
we will reach the levels of 
atmospheric carbon that will 
generate an average 2°C rise 
by 2024, and that water 
availability globally becomes 
critical in 2025 – both dates 
are much closer than ever to 
the point at which we simply 
run out of choices. 
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In this debate we 
must not get carried 
along thinking that a 
wholly different 
approach to farming 
is required. We have 
been successful in 
land use by targeted 
use of pesticides 
and that will likely 
continue 
particularly if global 
warming affects 
those organisms 
responsible for crop 
damage.  Without 
pesticides we would 
need to have almost 
3 times the land 
currently used in 
production.  
Projecting forward 

to 2050 we would without crop protection require 5bn of the total 13bn hectares of land available just for 
cereals. 
 
It is easy to point the finger at those who might seem to be causing most impact on global warming. Surely 
nobody can have missed the media hype about the methane generated by cows or the fuel used on farms.  
Some of that is hype and some true as can be seen from the work of the Woods Hole Research Centre who 
estimate that 
farming contributed 
around 50% of the 
rise in carbon 
emissions in the UK 
between 1850 and 
1990, fossil fuels 
dwarfing that figure 
many times. 
Pressure on land 
use will continue to 
require research 
with current 
estimates of a 
global loss of land 
standing at 1% per 
annum and that will 
squeeze the 
relatively small 5% 
of total area that is 
used to grow 
cereals.  
 
 
 

Effect of Crop Protection:
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Why then do we need to be concerned about the carbon 
footprint of our supply chain? In short carbon footprint is 
most easily affected by energy either directly in 
manufacturing or in the production of materials used in 
manufacturing or growing.  Energy use generates emissions 
of greenhouse gases as do other parts of the chain but the 
‘common currency’ for expressing the impact of energy and 
raw materials usage is a carbon footprint value. 

Farming contributes just 1% of the UK carbon dioxide (CO2) 
but 7% of the NOx (nitrous oxides) and CH4 (methane).  
These gases have differing abilities to hold heat in the 
atmosphere and hence contribute to global warming: the 
atmospheric warming effect of methane is equivalent to 25 
tonnes CO2 and 295 tonnes CO2 for NOx – in fact it is N2O 
which is the worst.  So if a tonne of methane is emitted it 
has the same impact as 25 tonnes of carbon dioxide whereas 
a tonne of N2O would have the impact of 295 tonnes of CO2. 

Since N2O is involved in fertiliser production this gas has a potential to dramatically impact on global 
warming.   
 
 

Saving Water at the Expense of Carbon? 
 
Preservation of an acceptable 
quality of life is not just about 
carbon of course, we are 
becoming increasingly aware of 
the impact of water resources 
on sustainable production to 
support life.  Water resources 
are indeed expected to be the 
cause of conflict over the next 
century unless we take serious 
action now to preserve and use 
this valuable resource wisely. 
 

Having just described farming 
in general as a main player in 
carbon emission it is interesting 
to note just where the various 
farming activities rank as 
regards water use.  Beef 
production tops the list 
requiring over 15000 litres of water to produce each kilogram of meat.  Cereal production such as barley 
and wheat occupies a lowly position at just 1300 litres per kilogram.   
 
The issue of water usage however nicely illustrates a conundrum we face because water itself requires a 
significant energy input for purification and extraction.  For human consumption recycling and processing is 
well established but it raises a question for manufacturing:   
 

Is it possible to recycle process water cost effectively and without affecting climate change? 
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For malting it has long been known 
that steep waste water could be 
treated so that it was fit for human 
consumption (potable) yet there 
remained some unusual inhibitory 
compound that slowed 
germination for up to 72 hours if 
this water was reused.  A 
consortium of UK and French 
maltsters working with IFBM and 
LSGC through a Eureka funded 
project code-named SWAN found a 
treatment that would remove this 
inhibitor.  There is a potential to 
save up to 80% process water.  
The energy saving in not treating 
this water is equivalent to 0.83kg 
CO2 per tonne water.  Frustratingly the reverse osmosis treatment that removes the inhibitor is energy 
intensive and requires 1.23kg CO2 per tonne water treated, a resultant net increase in carbon footprint.  
However, there is a substantial water saving which may be worth the ‘Carbon Cost’ and nicely illustrates 
the delicate balancing act we must achieve in saving our planet’s resources.   Of course if we take a wider 
view of electricity generation then if we source that electricity from green initiatives such as anaerobic 
digestion the carbon cost of electricity becomes less of an issue because this is a green source of energy 
and makes the whole environmental solution more attractive. 
 

 
Carbon Footprint  
 

Prominent in the news at present is Carbon Footprinting and the pre-cursor to legislation in this area in the 
UK is the development of a Publicly Available Standard 2050 (PAS2050).  This is currently a very clear and 
structured method of calculating a carbon footprint based on life cycle analysis.  The Maltsters Association 

of Great Britain (MAGB) has 
developed an analytical method to 
follow PAS2050 guidelines that is 
useful to assess carbon emissions in 
malting.  All items that contribute at 
least 1% to the carbon footprint 
must be included. 
 
Muntons plc has used this approach 
and enhanced it further by using 
modelling by the Stockholm 
Environmental Institute at the 
University of York who are part of 
the Centre for Low Carbon Futures – 
a group of northern universities 
with expertise in carbon 
accounting..  
 
Interestingly over 60% of the 
footprint is attributable to farming 
production of which 80% is linked 
with production and use of nitrogen 
fertiliser.  It raises the profile of the 

Analysing the malt supply chain: 
Farm to Malt
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application of biofertilisers (biosolids) 
onto land intended for malting.  These 
materials once thought to be untenable 
are now a much better regulated and 
food safe source of essential nutrients 
and will soon become mainstream in its 
application. 
 
The new carbon model we have 
developed with CLCF is encouraging 
because it is only 6% different overall to 
the previous model. Therefore we could 
deduce that we are 94% certain of our 
figure – not many board room decisions 
are made with that degree of certainty! 
The graphic shows scope 1 emissions (supplies into our factory) and scope 2 emissions (our own 
manufacturing emissions) according to two models. The Stockholm Environment Institute used the 
ECOINVENT database to generate the carbon data and the main three contributors to our carbon footprint 
remain the same, with barley growing the major element. 
 

 
 
Excluding the farming element the main 
contributing areas in malting are gas and 
electricity use.  By far the most 
significant contributors to the footprint 
are electricity and gas consumption. 
Together these account for 90% of the 
footprint.  Considering that these are 
easily verified by metered utility invoice 
it gives a high degree of confidence that 
these data are reasonably accurate and 
we do not have to be overly concerned 
with verifying the accuracy of the 
additional 10%. 
 
 

 
 
 
 
The difference between the 
original and new carbon footprint 
models is exceptionally small at 1% 
which indicates our data is robust 
enough to take targeted action to 
make a real difference. 
 
 
 

Analysing the Malt Supply Chain:
Malting Operations
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It is therefore appropriate that we are seen to be 
controlling our energy use and emissions at levels below 
nationally set targets for these important areas. For both 
gas and electricity the most energy intensive area is kilning 
either due to running the circulation fan or supplying the 
heat.  That has focussed our efforts on looking at this 
process step first and germination second. 
 
There are implications for changing in-process control that 
may at present be unacceptable to our customers, but 
could change as we face the prospect of a transformation 
in mindset to achieve the 75% reduction in carbon.  
Reducing fan run time in germination could be offset if 
gibberellic acid was permitted otherwise quality suffers.  A 
lower cast moisture obviously requires less drying but will 
undoubtedly affect malt quality.  Barley breeders are 
already indicating that newer varieties could require less 
drying energy. That could be useful if maltsters were not 
constrained by having kilning profiles imposed via 
customer specification when otherwise that specification 

could be achieved using less energy intensive kilning.  Physical changes such as reducing kiln bed depth 
naturally reduce resistance to air flow with a resultant reduction in energy, but potentially increase malt 
cost as throughput falls - clearly a balance is to be struck in this equation.  
 
The most effective and easily achieved carbon saving would be to increase the final moisture off kiln. But 
isn’t that just an excuse for Maltsters to sell water?   
 
As an example for one particular 
lager malt type the relative carbon 
emissions associated with 
achieving a final moisture of 3% 
are 45% more than at 6% and for a 
final moisture content of 4% the 
emissions are 25% greater than a 
moisture of 6%.  Other malt types 
could generate lower carbon 
savings for example if they were 
being made to hit a particular 
enzymatic specification requiring 
lengthy germination and gentle 
kilning. 
 
For customers to change their 
specifications from say 3.5% to 6% 
is perhaps too much, but a move 
from 3.5% to 5% would   be hardly 
noticeable yet would result in a 
significant saving in carbon footprint of up to 40% dependant on malting plant and geographical area – i.e. 
some plants require more refrigeration, more or less drying energy etc.  Differential energy savings of 
around 20-25% would be more representative of the savings within the UK.  Certainly this would mean that 
overall more haulage would be required to deliver a given dry weight equivalent, but as previously 
demonstrated, the haulage element of the carbon footprint is hardly noticeable, whereas energy use is the 
major contributor. Of course the energy saved would marginally reduce malt operating costs and could be 
included in negotiations on malt price. 

Why should customers consider accepting 
higher malt moisture?
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Returning to the 
farming carbon 
footprint there is 
now a real 
possibility of 
making a 
significant impact 
on this due to the 
investment made 
by some fertiliser 
manufacturers to 
clean up the 
production of 
solid fertilisers by 
cutting emissions 
of nitrogen oxides 
in production.  
 
Potentially now 
we have the 
ability of reducing 
the carbon 
footprint of this 
part of the chain 
by at least 80% depending on the availability of sufficient high quality biosolids.  In the production of 
nitrogen fertilisers the use of technology that minimises nitrogen emissions is now being implemented at 
levels advertised to be around 90% better in plant installed during 2011 and currently being monitored.   

 
Hence the current 48% 
contribution to the farming 
footprint will become less 
than 10%.  Allied to this there 
is legislative pressure on the 
amount of fertiliser that can 
be added to land based on 
existing nitrogen content of 
the soil and the crop being 
sown.  Failure to meet those 
standards results in a 
financial penalty. That 
scheme is not without its 
problems as it is often 
contentious to try to force a 
farmer to apply less fertiliser 
when his normal practice is to 
maximise yield and financial 
return, yet if correctly applied 
it will minimise farming input 

costs which have risen steeply and contribute to sustainable production.  However, confidential trials are 
already showing the potential to use properly treated biofertiliser (including recycled vegetable or food 
waste and products from anaerobic and aerobic digesters) such that the amount of conventional fertiliser 
added can be reduced by at least 60%.  Much more research needs to carried out to prove this concept and 
establish a good enough supply chain to make this a reality for large scale farming, but clearly the potential 

Introduction of 
mandatory NOx 

scrubbing:

REDUCTION IN 
FERTILISER CARBON 

FOOTPRINT BY AT 
LEAST 80%

48% to 10%

Bio-fertilisers to reduce 
soil nitrogen losses 

60% REDUCTION (?)

35% to 14%

The greatest contributor: NITROGEN
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is there.   Use of biofertilisers will also impact on the release of nitrous oxides due to soil treatment by 
minimising run off and loss to atmosphere and by improving soil structure to enable lower fuel usage. A 
reduction of 60% would reduce this part of the footprint from 35% to 14%.  If there was a very modest 
improvement in the usage of conventional fertilisers that reduced the footprint by 5% there is already 
potential to reduce the contribution of nitrogen in the carbon footprint from 83% to 29%. 
 
It won’t of course be simple to introduce products manufactured from waste treatments processes such as 
anaerobic digestion (AD) because the balance of nitrogen : phosphorus : potassium (N:P:K) ratio is critical to 
plant nutrition and the AD products may need further treatment to make them suitable.  There is also the 
remaining impact of soil disturbance in applying these products, but perhaps that is an area which is of less 
concern in the overall farming footprint. 
 
This detailed 
analysis of the 
options for saving 
carbon in the supply 
chain has lead 
Muntons to 
champion low 
carbon malt with a 
bold statement that within 5 years all the barley we source will utilise alternate fertilisers and therefore 
produce low carbon malt.  
 

For many years there has been a reticence to use 
alternate fertilisers because it is assumed to be from a 
source similar to sewage sludge.  That objection was valid 
for untreated materials, but these days there are many 
properly treated food and plant wastes that will 
undoubtedly become more main stream as we run out of 
other options to conserve our planet’s dwindling 
resources.  There are many alternate fertilisers from 
anaerobic digestates to conventional compost.  Muntons 
have decided to look in the first instance at the use of 
compost sourced exclusively from green plant material.  
Whilst we have no objection to other fertiliser options we 
consider it to be the least controversial alternative.   

 
 
The relatively new PAS100 standard for compost 
assures the compost material is of good quality: 
pathogens absent, heavy metals being at low 
levels and plastic and glass contamination at 
miniscule levels, effectively absent.   
 
We are sourcing ‘PAS100+’ material which 
requires the green compost not to have 
comprised leeks, garlic or onions because these 
are known to have a strong taint that could 
potentially persist into the barley.  The compost is 
exceptionally clean-smelling and sterile by virtue 
of the heat generated within the heap. 
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Muntons Carbon Calculator for Cereal Farming 
 
There are many carbon calculators available but in our experience some can be daunting to use and others 
clearly omit some significant aspects of the supply chain and raw material inputs.  The excellent ECOINVENT 
database has been used on other very complex carbon calculator tools. Whilst these presumably produce a 
very accurate figure the input data required is very time-consuming and perhaps pose a barrier to 
understanding the main impacts.   
 

 
 
 
Muntons carbon calculator that has been enhanced by using the ECOINVENT database distils the exhaustive 
analysis of supply chain carbon into the areas of most concern to farmers and that have the greatest impact 
on farming carbon footprint.  
 
The user can input data on application of fertiliser to see how use of a more green fertiliser either from a 
traditional inorganic source or from a novel biofertiliser such as compost can have a significant impact on 
farming footprint. For example by substituting traditional fertiliser for one such as now being produced by 
GrowHow or Yara and by incorporating up to 20% compost, the carbon footprint is cut by more than half. 
Further work on the additional benefits of compost will likely bring that figure to well over 60%, on target 
for the 75% reduction considered necessary to combat climatic change.  Research by NIAB-TAG has already 
shown that compost aids water retention and infiltration. This will undoubtedly make the soil easier to 
plough, further reducing energy (fuel) and making the enhanced stewardship payment more likely by 
improving soil aeration and microflora. This is a very interesting area which will be investigated over the 
next few years in collaboration with expert groups linked through HGCA and others.  Muntons Malt Supply 
Chain Limited is a company set up specifically to address this sort of supply chain issue and develop a good 
discourse from farmer to brewer to assure good quality malting barley is produced as carbon efficiently as 
possible – that’s practical sustainability and essential to practical farming. 
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Carbon Footprint of Baking 
 
 
The potential for 
carbon saving in the 
bakery are in many 
ways similar to malt 
production because 
they are primarily 
due to energy use.   
 
The example on the 
right shows a 
typical distribution 
of energy use for an 
all electric bakery 
excluding the air 
conditioning in the 
bakery itself. Direct 
energy use can 
undoubtedly be 
addressed by 
installation of 
energy efficient 
process equipment 
and by sourcing 
green energy. 
 
 
 

What about a potential impact of minor changes in recipe ingredients?  Could these have a 
significant effect on carbon footprint through changes in energy required to achieve the final 
product? 
 
 
The following examples illustrate the improvements in bake time and energy use that can generate higher 
consumer preference yet at the same time reduce the product carbon footprint. Not every bakery 
application can benefit from this ingredient substitution and of course there is an increase in raw material 
cost in some cases, but where this is offset by high energy costs it becomes a viable option to consider. 
 
Malt is made in a natural process using just water and heat. During malting, barley is soaked (steeped) in 
water for 2 days, germinated in carefully controlled conditions for up to 5 days then kilned to dry it, 
develop unique flavours and preserve valuable amylolytic (starch degrading) activity that is essential to 
bakery processes.  For some applications the processing can be designed to effectively remove the 
amylolytic activity where this is detrimental to the product.  
 
The malt can then be turned into malt extract by mashing it with water to release the sugars and 
concentrating up the mixture by evaporation.  Malt extract can be further dried into powdered extracts 
that are made in either a spray drier to make Spraymalts or in a vacuum band drier to make Band dried 
extract. These products have different crystalline structures that make them suitable for different 
applications where they can be tailored for specific texture, flavour and colour. 
 
 

BAKING:  Which is the most important 
area for saving Carbon?

Oven (electric)

Prover

Water Chiller

Refrigerator & 
Freezer
Hot Water (electric)

Mixer

Oven Hood

Lighting

Other (e.g. Divider, 
Moulder)
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Victoria Sponge 
In this application various amounts of the sugar used in the recipe have been substituted by spraymalt from 
25% up to 100%.  At 50% and 100% replacement the basic texture of the sponge is most probably 
unacceptable. However, at 25% replacement with spraymalt sensory panel comments of 95% of 
respondents indicated a preference for this variant citing improved appearance, taste and texture. The 
crust colour developed more quickly allowing a reduction in bake time of 10%. 
 

 
Cup Cakes 
In a similar trial to the Victoria sponge a replacement of 50% of the sugar with spraymalt was preferred by 
57% of the sensory assessors with an additional advantage of a reduced bake time. 

Control                        50% sugar  

replaced with 

Spraymalt Extra Light

Control                        50% sugar  

replaced with 

Spraymalt Extra Light

57%  
tasters 

preferred 
this recipe

Less bake 
time to 
achieve 
colour
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Fruit Cake 
This is an application where substitution with spraymalt is not successful.  Although it certainly increases 
the internal colour of the cake at 25%, by the time the core temperature is reached to achieve an internal 
baked finish, the crust is by that time sufficiently coloured. If the spraymalt substitution is increased to 50% 
the external crust colours too quickly whilst waiting for the core temperature to be achieved.  
 

Bread Rolls 
Crust colour in this case has been measured by tristimulus. This can measure the colour quality of the 
material and express it as the amount of red-green (a* value), blue-yellow (b* value) or its lightness (L* 
value). A lower L* value indicates in this case a darker crust.   
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In this application some of the normal flour has been replaced with a small amount of enzyme active flour 
that Muntons name Diax flour.  An L* value of about 56 is the desired final crust colour. With the Diax 
substitution the final crust colour is achieved 2 minutes quicker at 12 minutes bake time compared to the 
normal mix.  This equates in our case to a 17% saving in carbon.  Addition of Diax will most likely not reduce 
bake time for larger loaves because they take longer to complete baking internally by which time crust 
colour is already developed sufficiently. 
 
A similar reduction in bake time is illustrated below for ‘no time’ dough rolls. 

 
 

Cost Benefit? 
In the Muntons trial 
bakery using a Tom 
Chandley oven that can 
turn out 8228 rolls per 
day there are 
considerable savings in 
energy of over £6500 per 
year by ingredient 
substitution.  The reduced 
bake time could of course 
be used to increase 
throughput to reduce unit 
cost. It simply illustrates 
that this is an interesting 
area for consideration. 
 
Together with an 
improved carbon 
footprint claim this area of recipe development is certainly one which deserves attention and may assist 
customers achieve market advantage with cost reduction, increased throughput or green claims on product 
labels. 

Bread Rolls: 50g scaled

Tom Chandley Oven: 15.9kW
Energy per (8h) day including warm up: 159kWh  
Rolls per day:  8228
Energy/roll: 0.193kWh
Energy saving per roll (2 minutes = 16.7%) 0.033kWh
Total energy savings at 10p/kWh 0.33p per roll

LESS cost of Diax flour per roll 0.02p per roll
(Diax = £0.70/kg )
Total saving 0.31p per roll

£ 25.51 per 8h day
£ 6632 per year
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Summing up 
 
A consideration of carbon emissions on a global 
scale is quite sobering in that our way of life 
needs to change so dramatically that it could 
seem impossible.  The challenge is indeed great, 
but by breaking that goal down into operational 
sectors that we can directly influence there 
does seem to be a real possibility of moving a 
long way forward right now. This will require 
trust and commitment in our supply chain, but 
to the mutual benefit of all.   
 
Muntons approach is to stimulate supply chain 
discussion but take early action before our 
options run out – it’s what we call Practical 
Sustainability and it is working by engaging 
with those who want to get involved but who 
feel bamboozled by the vastness of the problem 
or by the hype and uncertainty that is peddled 
by some lobbyists.  We all have a duty to look 
for practical measures that protect the 
sustainability of our company and the planet.    
If properly planned this is achievable. 
 
 
 
 
 

 
 
  

 
 

Practical 
Sustainability 
 
Muntons are keen to take action to 
protect the environment and have 
centred our efforts around carbon 
footprinting. It could be said that we 
are a very small operation and have 
little impact on the planet’s 
resources.  That would be true if we 
only influenced our own data.  Being 
passionate about environmental 
protection, however, means that we 
take the lead in promoting our ethos 
to both our suppliers and customers.  
The result is very significant changes 
to carbon where otherwise action 
might be delayed.  We have taken an 
active lead in promoting low carbon 
farming with a real possibility of 
reducing the carbon footprint of 
farming cereals by at least 50%.  
Research and funding organisations 
have responded to our desire to do 
something now rather than hide 
behind some perceived uncertainty 
on climate – that’s what we call 
Practical Sustainability.  


