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Milk Market in Europe and in Italy 

The dairy productionin the European Union is of great importance in different ways, also 

having diverse structure across the EU Member States, in terms of farm and dairy herd sizes, 

as well as milk yields. The production of cows’ milk reflects, representing 98% of the total 

milk production, the importance of the sector.Germany and France are the main producers, 

(see Figure 1) and, together with four other countries (the UK, the Netherlands, Italy and 

Poland) they accounted for about 70 % of total EU-27 production. Despite the relatively steep 

decline in the number of dairy cows between 2001 and 2011 ( 16 %), the production of milk 

increased to 151 million tonnes in 2011, with a strong growth in milk yields (+18.4 % from 

2001 to 2011, i.e. +1.7 % per year). The average cows’ milk yield increased by 20 % within 

ten years across the EU-27. 

Farm milk productions in Europe, account to a total of 156 million tonnes, increasing by 18 % 

between 2001 and 2011, 98 % of which was cows’ milk, although in some of the southern 

European Member States significant quantities of milk are also produced by sheep, goats and 

buffaloes.Five countries (EL, ES, FR, IT and RO) produce about 92 % of the ewes’ milk in 

the EU, whilst Italy is largely the biggest producer (88 %) of buffaloes’ milk in the EU. 

 

 
Figure 1 - Source EUROSTAT - Countries' shares in cows' milk production, EU-27, 2011 

 

The dairy sector is the first Italian food division, with a sale of 14,2 billion of euro. The 

weight of Italian dairy sector in terms of agriculture gross domestic product (GDPabout) is 

around the 10%. 75% of the milk is produced in the North districts of Italy: Lombardia, 

Emilia Romagna, Veneto e Piemonte. In Italy 11 millions of tons of milk are produced and 13 

millions of tons of milk are converted in 1 millions of tons of cheeses (more than 440.000 

tons are PDO cheeses), almost 3 millions of tons of pasteurized drinking milk (1.300.000 

tons) and UHT milk (1.600.000 tons) and 190.000 tons of yogurts and fermented milks. 

The cow milk production in Italy is 10.5 million of tons (52% of self- sufficient) and this 

quota is the 7% of total amount of the EU milk production.  

The Italian dairy herds structure radically change in the last decades and the most important 

aspects of this change were the progressive concentration and specialization of dairy herds.  

The number of dairy cows, in the last 20 years, are reduced more than 65% and in the same 

period the average herd size is almost tripled (28.84 cows/herds). 
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Also to be considered in this change is the effect of the milk quotas in Europe, with restrictive 

rules for the producers. Average milk yield production per cow is 6,010 kg and it is 

comparable with other EU countries, but above the levels of other Mediterranean countries. 

The peculiarity of Italian milk production is the high quota of fluid milk used for cheese 

making (68% of total domestic milk yield). The 80% of cheese manufacture is of varieties 

that are exclusive to the localities from they come and that cannot therefore be made outside 

those areas (e.g. Parmigiano Reggiano and Grana Padano).  

A weak point of Italian dairy industry the extremely fragmented structure with almost 70% of 

Italian cheese output produced by enterprise handling less than 4,000 tonnes of milk per year. 

This high fragmentation can be changed into a competitive advantage if Italian dairy 

industries will invest on typical, traditional and local dairy products. 

Italian dairy industry produces a great variety of traditional cheeses (see Figure 2), all of them 

unique in their organoleptic and nutritional characteristics and processing technique: 

Mozzarella occupies the first place as far as volume is concerned (250,000 tons/year), 

followed by the two most popular PDO (Protected Denomination of Origin) cheeses in the 

world: Grana Padano, the most exported with 163,000 tons/year, Parmigiano Reggiano, the 

most imitated with 116,000 tons/year, Gorgonzola, Pecorino, Asiago, Taleggio, also part of 

the Italian traditional cheeses. 
 

 
Figure 2 – Source International Dairy Federation – Main Italian Cheese Productions 

 

The 2011-2014 economic recession further depleting the purchasing power of the majority of 

Italian consumers,a trend which had a major negative impact on sales of cheese. This negative 

trend was partly balanced by cheese export in other European countries,. 

Italy exports almost 250.000 tons of cheese, with a value of 1,4 billions of euro. Main Italian 

exported cheeses are Mozzarella and other fresh cheeses (36,4%), Grana Padano PDO e 

Parmigiano Reggiano PDO (25%), Pecorino Romano PDO, Gorgonzola PDO and Provolone. 
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Figure 3 – Source International Dairy Federation – Main Destinations of Italian Cheeses 

 

Italy’s prolonged economic recession continued to erode the purchasing power of the majority 

of Italian households during 2014, resulting in a subsequent contraction in expenditure. This 

led to cheese recording further declines in foodservice volume, retail volume and retail value 

terms, while the retail distribution of cheese continued to shift away from traditional grocery 

retailers outlets towards chained modern grocery retailers outlets.In drinking milk products, 

manufacturers suffer from the ongoing decline in disposable income levels and purchasing 

power among the majority of the Italian population as demand shifted towards low-priced 

brands and private label, with sales of premium brands and other high-priced products 

falling.Yoghurt and sour milk products also suffered declines because of the more intense 

competition coming from other packaged food categories such as ice cream and other dairy-

based desserts. So called other dairy products, mostly including milk based snaks, have a 

different trend in comparison with cheese and drinking milk products or yoghurt, since the 

majority of Italians continued to reduce spending on dining out as a way of saving money, 

staying at home for lunch and dinner and taking lunchboxes to work. As a result of this, 

certain other dairy categories generated positive retail volume and value growth during 2014. 

The whole dairy division in Italy is expected to register lightly better performances over the 

forecast period, increasing in 2015 foraround 1% in constant 2014 value terms. 

 

General information on milk-cheese production in Italy 

 The dairy industry is articulated in the production of pasteurized milk and sterile, butter, 

cream, fermented milk, condensed and concentrated and cheese (fresh, seasoned, cooked, 

etc.). About 60% of the milk produced in Italy is intended for processing into dairy products. 

This production sector is clearly differentiated between large and medium enterprises on the 

one hand and cooperative dairies in size craft and residual small units attached to other farms. 

Most medium and large industries operating in the food and milk in the production of fresh 

cheese consumer, while small businesses and cooperative enterprises are mainly engaged in 

the production of typical and quality semi-hard or hard cheeses of (such as Parmesan cheese, 

Grana Padano, etc.). 
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The national dairy production, unlike that of the countries of northern Europe, is characterized 

by a high number of processing plants.By ISTAT (Italian statistics agency), Italy count about 

2,000 cheese plants, which turned over 9 million tonnes of milk. Veneto, Campania, 

Lombardy and Emilia-Romagna are the Italian regions with the largest number of production 

units. In the southern area the largest number of plants is concentrated in Campania and 

Puglia; in these two regions, in fact, are located about 64% of the total plants in the South and 

increasingly these two regions have registered the first and third national presence of dairies 

and milk plants, with 214 and 137 plants respectively ( from ISTAT data). It appears obvious 

that in the Italian production have particular importance especially hard cheeses (parmesan 

and between these and the various types of grain), followed by fresh ones (among all the 

mozzarella), which together constitute more than 70% of the entire dairy production. 

Milk processing for butter and cheese making 

The dairies are establishments designed to prevent alteration of  properties and composition of 

milk so that it can be preserved as much as possible intact and stable over time. The processes 

that are adopted are essentially the pasteurization, sterilization and aseptic packaging of the 

product obtained. In these establishments, in addition to the main product (milk for direct 

consumption), also other products, such as butter and cream, are obtained. 

 

Butter  

The general scheme of the production process of the butter in relation to the basic stages of 

processing. In dairies of modest working capacity is applied to the pattern of traditional 

processing that provides a processing line discontinuous and slow;in these dairy equipment 

for the churning being essentially represented by a churn stainless steel and a kneading / 

molding. 

 

Figure 4 – Traditional Continuous Biuttermaking Machine 

On a large scale, however, the process of butter making process is carried out with 

computerized systems through a continuous process, which repeats the same operations of 

processing discontinuous, but with saving of time and labor and increased hygiene. Among 

the continuous processes the most common, especially in the countries of the EU is the 
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process Fritz. Other methods in use are the Alfa process and the process Senn, while the 

process Golden-Flow is the most widespread in the US. 

 

The difference in terms of the characteristics of the final product to the percentage of fat 

contained in the butter, and then of that lost in the buttermilk (in the Senn process the loss of 

fat in the buttermilk is only 0.15-0.20%). With the formation of grains of butter, we proceed 

in the same churn to remove buttermilk, whose title of fat is normally less than 0.5%; follows 

the step of washing with water which allows the removal of the by-product residue. This 

washing operation is normally repeated 2-3 times. Relatively to the volume of water used in 

these establishments, the data reported in literature show considerable variability, indicating 

the existence of differences far from negligible. This heterogeneity is primarily dependent on 

the different types of plant and then the recovery more or less stringent waste water and 

cleaning solutions, and secondly, the greater or lesser availability of water, and also the staff 

behaviours.The ratio between water consumption and milk processed in different plants varies 

between 4: 1 and 2: 1, with the lowest values in the smaller ones. 

Cheese 

With regard to the scheme of production of cheese, is known as this is very variable 

depending on the type of finished product, or of its peculiar organoleptic characteristics and 

product. Regarding the yield of milk in cheese it is also known that this is related mainly to 

the amount of protein nitrogen and casein present in the milk inlet.The traditional butter and 

cheese making process is shown in the following synthetic scheme. 
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The technologies adopted in various somecountries (USA, England, etc.) have the advantage 

of increasing the yield in cheese, thus reducing the losses of fat and proteins soluble in serum. 

In Italy, however, these more effective cheese making systems are not used, mainly due to the 

deterioration of the organoleptic characteristics of the product that they seem to determine. 

Looking at the main categories of typical Italian cheeses, it is noted that the yields by weight 

of the process (mature cheese / milk used) equivalent to an average of 7-8% for the 

Parmigiano Reggiano and Grana, to 12-13% for provoloni , 5-6% for cheese like pecorino, to 

10% for the Asiago and Gorgonzola and 8% for mozzarella and other kinds of fresh cheese. 

 

 
Figure 5 – Source Consorzio Parmigiano Reggiano - Cheese Seasoning Division  

 

Production of butter and cheese making liquid effluents in Italy 

The liquid effluents that most frequently occur for the process of butter making process are 

the following: 

 washingwater from containers for the storage and pasteurization of milk and cream; 

 washingwater from containers for butter kneading; 

 waterused in degasifiers, cells cooling and conditioning of the warehouses; 

 water used at the end of the working day for cleaning rooms and external parts of the 

machinery 

For the cheese making process the following types of wastewater (see Figure 6)originate: 

 washingwater from containers forthe coagulation of milk; 

 curd cleaning, whose quantitative and qualitative characteristics vary according to the 

type of cheese produced; 

 exhausted pickle water from salting; 

 water used for cell cooling and conditioning of the warehouses; 

BUTTER TABLETS 
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 water used at the end of the working day for cleaning  rooms and external parts of the 

machinery. 

 

 

A study conducted in a facility that produces Parmigiano-reggiano allowed to estimate 

consumption water of between 0.12 0.19 m3 per 100 kg of milk processed, effluents produced 

had a COD of 1000 to 1400 mg L-1 and a BOD of 600-850 mg L-1 (Paris, 1998). 

The amount of whey and other effluents produced in the cheesemaking process can be 

estimated from the amount of milk processed and the consumption of water, or by reference 

to the total amount of cheese product. 

 

Figure 6 – Chese making waste water and whey (Grana Padano) 

Whey processing by-products: composition, properties, applications in Italy 

The total quantity of obtained whey in Italy, considering a number of main products 

amounted to 1,023,811 t per year, was estimated at 6.092 million tonnes per year.It is 

estimated 362,000 t per year the amount of this by-product sent to the preparation of cottage 

cheese(ricotta) which are generated, with a factor of cottage cheese production equal to 19,06 

kg t-1, about 345,000 tonnes per year. It is quantified in about 2 million tonnes per year, the 

whey used for the production of lactose and whey powder. Consequently, the quantities of 

this product destined for animal husbandry and breeding amounted to about 3.73 million 

tonnes per year, rising to about 4.075 million t per year if you include the rest of whey from 

the cottage cheese. 

Buttermilk, referred to a cheese production amounted to 255 200 tonnes per year, results in a 

quantity byproduct of about 331 800 tonnes per year. Taking into consideration the 

production of butter, in reference to a national production equal to 145,000 t, the estimation of 

the buttermilk production amounts to 11,600 t per year. 

Since no data are available on the reuse of buttermilk for feeding of pigs, for the extraction of 

casein and a series of valuable substances for the pharmaceutical industry, it is not possible to 

estimate the amount destined to waste disposal. 
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As mentioned above, the outgoing materials that in addition to the main production are 

originated by the industry of cheese are effluents and by-products of manufacturing processes, 

mainly whey and buttermilk. Their chemical-physical and microbiological characteristics are 

extremely variable, especially in relation to the type of product and size of the industry. 

 

 

Whey 

The whey or serum is a greenish-yellow liquid and turbid, which remains in the boiler after 

the separation of the curd and is distinguished, relative to the origin of the milk, in sheep, 

buffalo or vaccine whey. It contains all the elements of the soluble milk which did not directly 

participate in coagulation, which are mainly lactose, whey protein and soluble salts, together 

with fat to anextent depending of the curdprocessing. With regard to the composition of the 

whey, it varies in function of different factors, such as the particular species, the power of 

this, the breed, the season milk production, stage of lactation, the type of cheese used and the 

type of processing to produce it. Depending of the technology used, the whey product can be 

sweet (ie, low-acid) with a pH> 5.6, or acid at pH <5.1; in Italy the majority of whey 

produced is sweet type, but this goes spontaneously undergoes a rapid acidification by the 

action of lactic acid bacteria and reaches in any case, within a few hours, the pH values of less 

than 4. The specific weight of the whey is about 1.025 to 1.030 at 15 ° C.The composition of 

the wheydepends of the technology used in cheese making, in particular the variations are due 

to the system of casein coagulation and the level reached by the lactose fermentation. The 

content of calcium and phosphorus in the whey depends onthe type of milk coagulation. The 

cheesemaking process also influences the fat content and lactic acid. 

Buttermilk 

Buttermilk is the by-product that originates from the process of production of mozzarella 

cheese and butter in the phase of the churning of the cream. 

Effluents 

The effluents contained in the dairy industrywastesare represented by residues in milk and its 

by-products and somesubstances used in agro-food industry; these should be added to the 

products used in the washing and disinfection of the rooms, equipments and complementary 

services.Surveys carried out showed that the quantitative and qualitative characteristics of the 

liquid whey and in general of the wastewater of the dairies are not always easy to determine, 

by varying in relation to type of processing adopted, size of the processing plants, etc.. 

Referring to the average composition previously synthesized, the liquid whey and the waste 

materials appear to be substantially free of hazardous substances (pathogens, heavy metals, 

viruses, etc.) and provided with a high organic load. 

They can be therefore considered as a source of organic matter of some agronomic interest 

containing different organic compounds (sugars, fats, organic acids, etc.) and various minerals 
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(potassium , phosphorus, calcium, etc.). From an analysis of the literature regarding 

agricultural trials on the use of liquid whey and effluents can be observed that have been 

widely documented effects of increased production of several herbaceous crops in open fields, 

such as autumn-winter cereals, corn and forage crops, thanks to significant nutrient that the 

distribution of the wastewater involves (Sharratt et al., 1959; Sharrat et al., 1962; Di Menna, 

1966; Peterson et al., 1979; Young et al., 1980; Peterson and Kelling, 1981 ; Radford et al., 

1986; Robbins and  

 

Lehrsch, 1992; Jones et al., 1993; Harris et al. 1994; Lehrsch et al., 1994; Robbins et al., 

1996; Roygard et al., 2001; Woodard et al., 2007). It has been also observed, however, that 

the applied doses were always quite high, ranging from 250 to more than 8000 m3 ha-1. 

Regarding the fertilizer value of dairy wastewater, it can estimated the amount of elements 

changed in assuming to use whey, with hot and effluent concentrations of N, P and K. The 

most recent regulations have strongly limited possible use of effluents and wastewater dairies 

for fertilization purpose, since have been highlighted risk factors of ground water table 

pollution. These factors are represented by the pH, salinity and concentration of some 

elements, also in relation to climatic conditions and the crops affected (Woodard et al., 2002; 

Johnson et al., 2004). In particular, it is already mentioned as the whey acid pH, that within a 

few hours reach values around 4.Great attention must also be paid to the salt concentration of 

the effluents, as well, it is not to be underestimated also the presence of disinfectants and 

detergents in the effluents, which can achieve, especially in the buttermilk, concentrations of 

between 0.35 and 1.20 kg t-1, although biodegradable, many of these compounds could create 

problems if they were entering into direct contact with groundwater. 

 

Added value of whey by-products for diet and medicine 

Whey protein is extracted by the liquid whey, obtained during the processing of cheese.Whey 

can be processed into more concentrated forms as proteins. In the very last years protein 

powders have been becoming interesting for scientists and pharmaceutical industry for their 

healthy and antiaging benefits. As a by-product whey contains higher amounts of protein than 

other natural ingredients from food supply chains.There are three main types of whey protein 

supplements: i) Whey Protein Concentrate, ii) Whey Protein Isolate and iii) Whey Protein 

Hydrolysate. 

Whey Protein concentrate is the cheapest of all three whey protein powders. It has the 

lowest amount of protein, around 58 to 89%. The rest is composed of fat, lactose and 

immune-enhancing peptides like alpha-lactalbumin and immunoglobulin. The percentage of 

WPC depends on how concentrated it is. Lower end concentrates have 50% protein, while 

higher end ones have up to 90% protein. 

Whey Protein Isolate contains 95% of the protein, with minimum amount of lactose and fat. 

Whey Protein Hydroslate has 99% of protein and is the most expensive of all the whey 

protein powders. It is considered the “pre-digested” form of whey protein, as it undergoes 
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partial hydrolysis, a process necessary for the body to absorb protein. It is the most soluble 

form of protein, quickly digested in the body and considered the best whey diet protein 

supplement. 

The use of whey protein as a source of amino acids, such as cysteine and methionine, and its 

effect on reducing the risks of diseases such as heart disease, cancer and diabetes has been 

also the focus of ongoing research since 2000. Evidence of therapeutical anti-cancer actions 

of the whey proteins are currently under trials.  

 

Ongoing research project on use of whey and other by-products for biogas 

BYPRO-ENERGY is a research project funded under the Rural Development Plan 2007-2013 of 

Region Umbria, Measure 124. The main project objectives, in the framework of the July 6, 2012 

Ministry Decree, are:  

 to make sustainable the development of renewable energy sources by using wastes, effluents 

and residues from agriculture and food industry and demonstrating in this way their values as 

by-products; 

 to use by-products as residues from agro-industry productions to replace partly or completely 

energy crops, grabbing arable land to food production, and verify the related physical-

chemical parameters for biogas production from different mixtures of by-products; 

 to evaluate the weight in terms of economic and environmental sustainability of this kind of 

substitutive by-products in comparison with bio-energy crops, by applying methodologies 

such as Life Cycle Assessment and Life Cycle Costs; 

 to determine certification guidelines for this kind of  bio-energy supply chain model and set a 

feasible system improving performances and environmental sustainability of the agro-energy 

sector; 

 to develop a network at local and inter-regional level of farms for optimal management, use 

and best practices of by-products for energy purpose. 

The partners of the research project are: 

 University of Perugia (UNIPG) – Department of Civil and Environmental Engineering, 

responsible for project coordination, monitoringchemical-biologicalanaerobicdigestion in 

biogasand composting and Analysisof the Life Cycle(LCA) and Cycle Cost (LCC); 

 AIEL – Italian Association for Agricultural and Forest Energies, responsible for technical 

monitoring of biogas systems managementand development andvalidationofthe checklistwith 

draft 

guidelines forimproving environmental performances; 

 CIA Umbria Services to Enterprise Ltd. , responsible forcoordination andtechnical supportof 

companiesfor theprovision ofproductsand by-productstobiogas plants and support to 

fulfillment of regulations; 

 3A - Agri-Food Technological Park Ltd. Coop. (3A-PTA) responsible for dissemination of 

ongoing and final results; 

http://en.wikipedia.org/wiki/Amino_acid
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 and five farms and a cooperative producing biomass (AgricolaTrevi Coop. , Az. 

Agr.Pambuffetti, Az. Agr. Antano, Az. Agr. Priori, Az. Calcabrina) and two farms testing the 

anaerobic treatments of by-product mixtures (Agrienergia PietrarossaandAgr. Pambuffetti). 

 
Figure 7 - BYPRO-ENERGY Project - Biogas Plant at Agricola Trevi Coop. 

 

Materials and Methods 

The first partof the project consistsinanexperimental phasethatincludesall thechemical-physical 

analysisof the case andthe laboratory testsbatch(testsofanaerobic digestion) to test the 

potentialmethane-makingmixturesbefore being usedin the plant test. These activitiesare 

leadedbyUNIPG, more specificallyby the Department ofAgricultural and Environmental Sciencesand 

the Departmentof Industrial Engineering. A sample of productsand by-productsto be tested as organic 

mixturesfor producing biogas has been: 

Sewage+Corn+Marc (Grape Residues) 

Sewage+Corn+ Olive Residues (incorporating and adding olive mill residues) 

Sewage+Corn+Whey 

Sewage+Corn+Whey+Marc+Olive residues (incorporating and adding olive mill residues)  

Sewage+Whey+Marc+Olive Residues (incorporating and adding olive mill residues) 

The amountsinpercentage ofeach product andby-productare determinedfollowing thechemical-physical 

analysiscarried out on amatrix based on the various combination of mixtures foroptimal productionof 

biogas. 

Inparticular, are investigated the followingdeterminations: 

Moisture, volatile solids, specific gravity, pH, total organicC, total Nandammonia, total P,totalK, C / 

N, C /P, C /K, NDF, NDADF, ADL, CS, cellulose,emicellulose-MethodsAPHA[1], 

1998;CNRIRSAMethod[2], 1994;MethodVanSoestetal., 1991[3]) on starting matrix (liquid manure, 

corn,whey,marc and olive residues). 
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