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Abstract. The WHY-WHEY? is a training project supported by the EU with regard to the Erasmus+ program aiming at promoting awareness for it. In this study, 
the surveys carried out with the participants of a total of 4 workshops in Turkey, Italy, Poland and Hungary were evaluated. Whey is the main dairy by-product, 
rather than a waste, which is obtained during the coagulation of milk casein in cheese making and which is considered as a residual aqueous solution of lactose 
containing protein and minerals. Survey results indicated that whey is a significant source and it could facilitate the production of some different alternative 
products. However, there is a great lack in the knowledge and the awareness in this sense. For this reason, it could be said that more detailed surveys and result 
analyses could offer a solid base to develop a training course and didactic materials in a way that could completely meet the needs of the sector.
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Introduction

The dairy industry is one of the important food industries among 
all and a major source of waste water and one of the largest sources 
of industrial effluents in Europe (Britz et al., 2006). A typical 
European dairy generates approximately 500 t of waste effluent 
daily. The dairy wastewater usually contains proteins, salt, fatty 
substances, lactose as well as residues of chemicals used during 
the cleaning processes. Since the dairy industry produces different 
products, such as milk, butter, cheese, yogurt, condensed milk, milk 
powder, ice cream, various types of desserts and cheese, the 
characteristics of these effluents also vary greatly, depending on the 
type of the system and the methods of operation used. Among the 
dairy wastewaters, cheese whey (or whey) has primarily been 
considered as the most particular waste by the dairy industry. 
Discovered about 3000 years ago and valued as a medicinal agent 
in the 17  and 18  centuries, whey, the greenish translucent liquid th th

obtained from milk after precipitation of casein, has recently been 
viewed as one of the major disposal problems of the dairy industry. 

Cheese whey is the main dairy by-product obtained during the 
coagulation of milk casein in cheese making, which is considered as 
a residual aqueous solution of lactose containing protein and 
minerals. Mainly due to the high content in organic compounds, 
whey exhibits biochemical oxygen demand (BOD) of 30-50g/L and 
chemical oxygen demand (COD) of 60-80g/L. Therefore, the high 
polluting load of whey and the tremendous growth of dairy industries 
worldwide constitute its untreated discharge a serious 
environmental problem (Smithers, 2008). The very substantial 
polluting powder of whey, with a BOD of some 175-fold higher level 
than typical sewage effluent, has, in the recent past, prompted 
governments and other regulatory authorities to restrict and/or ban 
the disposal of untreated whey into the nature. About 50% of the 
whey produced globally is converted into different food products. 
Whey is used for the production of citric acid, single-cell proteins, 

lactic acid, ethanol, ethyl lactate, fermented beverages such as kefir-
like whey drink, vitamins, biogas, biopolymers, bioplastics etc. 
These products are commonly used for the production of food, 
medicine and cosmetics (Smithers, 2008).

It could be a significant benefit if whey could be evaluated as a 
recycling material and be included into the economic profits of all 
countries. Although some developed European countries have been 
using whey for some time, they have been in an effort of searching 
for newer and more profitable alternative methods. A major 
contribution to this direction is made by a training project 
"Improvement of Production and Management Processes in Dairy-
Cheese Sector and Dairy Waste Management" (titled as the WHY-
WHEY?) Italy, Poland, Hungary  with participants from 4 countres - 
and Turkey, supported by the EU with regard to the Erasmus+ 
program so that the matter could be regarded as a significant one 
and awareness could be created for it. In this study, the four 
workshop meetings conducted in Turkey and the surveys for whey 
carried out by the WHY-WHEY Project participants were evaluated.  

Material and methods

Project participants
Within the frame of WHY-WHEY? Project training was 

conducted and the results of the surveys that had been answered by 
a total of 250 participants from 4 different countries (Italy, Poland, 
Hungary and Turkey) were evaluated and analyzed together in the 
workshop meeting in Aydin Province, Turkey.  were The partisipants
selected according to the dairy sector they represent, the position 
they hold, their level of activity in the society, and the number of years 
of experience working in the agro-community. It was sought to 
identify individuals working on a wide variety of issues from public, 
private and civic sectors. ctive participation took part businessmen, A
academics, agro-food engineers, veterinarians and medicals. The 

* e-mail: myilmaz@adu.edu.tr
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participants were then divided into five groups to discuss on topics 
and were given a mini questionnaire. Each group had to have 
participants from different sectors, as well as other stakeholders. 
Descriptions of participants are given in Table 1 (n=250). More than 
half of the participants (50%) were from research network and 
between 18 and 25 years of age (40.8%). The most participants 
were from Turkey. Many of the participants had college or more than 
bachelor education degree, 53.2% of them had 1-10 years 
experience in dairy sector.

Survey evaluation
Seven strategic questions were asked to the participants with 

presumed answers during the workshops as follow:
- uestion- )Q 1 (Q1 : In your opinion, for what reasons do the 

farmers, milk producers and cheese makers desire some changes in 
their products?

- uestion- )Q 2 (Q2 : What kind of innovative approaches can 
you exemplify in your region with regard to the diary industry by-
products?

- uestion- )Q 3 (Q3 : For which of the innovative approaches 
you indicated above, do the target groups need training?

- uestion- )Q 4 (Q4 : In your opinion, what kind of 
complementary management competencies to the technical ones 
are there in your region? Which one(s) of these is/are the most 
significant in view of the development of the management 
competences of the firms in the diary industry sector?

- uestion- )Q 5 (Q5 : Are you of the opinion that the 
knowledge and training about innovative farming could be easily 
used in the diary supply chain sector?

- uestion- )Q 6 (Q6 : In your opinion, what kind of a training 
method do you, female and new farmers prefer?

- uestion- )Q 7 (Q7 : What kind of educational means and 
activities are more useful for the target groups?

The questionnaire was prepared to determine the educational 
issues requested by the present and future farmers, milk and cheese 
producers, the persons and/or bodies wishing to promote their 
competences in the milk-cheese chain, the ones who desire to 
increase their production variety and to optimize their activities and 
their production, and for the professional entrepreneurs related with 
the diary industry by-products and waste recycling. The survey 
questions were prepared by determining the status through 
preliminary research with regard to the general conditions of the 
countries. Participants of the meetings from every sector were asked 
to fill in the questionnaire forms (Figure 1).

Data analysis
Data in the study conducted was analyzed using Chi-Square 

test of independence procedure on IBM SPSS 21. 

Results

The general objective of the project was to establish awareness 
for whey in general and to make it functional. It also aimed 
specifically to clarify the concept of awareness for whey and how it 
worked, to clarify what could be benefited by everyone in the whey 
sector, to identify the bottlenecks about why things did not 
work/happen, to come up with solutions and dairy strategies on how 
to overcome the challenges, to come up with clear actions and 

Research Network

Farmer

Government
Authorities

Public
Authorities

Manufacturer

Wholeseller

Retailer

Consumer

Processing
(Cheese, Whey, Etc.)

Distribution

Retailing

Consumption

Local
Communities

Supplier

University
Research Center

Production
(Raw Milk)

Production
(Packaging and 

Ingradients)

Figure 1. Project participants in workshop in food safety 
chain in dairy processing

Table 1. Descriptions of project participants (n=250)

Characteristics

Dairy business

    Research network

    Government authorities

    Public authorities

    Local committees

Participant age

    18-25 years

    25-40

    40-60

    Older than 60

Participant countries

    Turkey

    Italy

    Poland

    Hungary

Educational level

    Graduate of primary school

    Graduate of high school

    Graduate of primary college

    Master or PhD

Dairy sector relation

    1-5 years experience in dairy sector

    5-10 years experience in dairy sector

    More than 10 years experience in dairy sector

    Interested in dairy sector

125 (50.0)

30 (12.0)

25 (10.0)

70 (28.0)

102 (40.8)

69 (27.6)

42 (16.8)

37 (14.8)

100 (50.0)

50 (20.0)

50 (20.0)

50 (20.0)

32 (12.8)

17 (6.8)

125 (50.0)

76 (30.4)

81 (32.4)

52 (20.8)

25 (10.0)

92 (36.8)

n (%)
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commitments for everyone and to agree on the way forward. During 
the project presentation, some useful information about whey types, 
its composition and its nutritional value was reported to the 
participants. Cheese and whey production in Turkey was also  
summarized in the presentation. As a general rule, about 9L of whey 
is obtained for every kg of cheese produced. According to the rule, 

data on whey was calculated using the data on cheese production in 
Turkey and given in Table 2. According to the data, cheese 
production was 539 560 t and 574 325 t in 2012 and 2013, 
respectively. Approximately 5 million tons of whey per year was 
released into the nature in Turkey (TUIK, 2014).

When it comes to European countries, Italy is one of the most 
striking examples where the quantity of milk collected, the cheese 
produced and the whey is released as seen in Tables 3, 4 and 5 
(EUROSTAT, 2014).

The answers given by the participants in each workshop 
conducted in each country are given in Tables 6-12. Participants 
from different countries showed similarities and differences due to 
their economical and educational development levels as well as 
regional and national requirements and their priorities.

The results in Table 6 show that for the answer (a), to get more 
profitable and higher income, the favored answers from the most to 
least according to the countries were from Turkey, Poland, Hungary 
and Italy. The answer (c), to diversify and to fix their income, was 
given by Italy and Poland. The answer (e), to provide better lives for 
their relatives, was preferred by Turkey and Hungary and the answer 
(g), to provide better living conditions, was adopted by Turkey, 
Hungary and Poland. Chi-Square analysis, which indicates the 
independence of the answers that the countries gave, show that 
there is a statistically meaningful relation (p<0.05) between the 
countries and the answers they gave.

In Table 7, the results show that participants from Turkey, 
Poland and Hungary mentioned the option (a), to make cheese, 
using whey as by-product. Besides this choice, the participants from 

Table 2. Cheese production in Turkey (TUIK, 2012-2014)

Cheese made from cow's milk, t Cheese made from sheep, goat, buffalo and mixed milk, t

January

February

March

April

May

June

July

August

September

October

November

December

Total Cheese

TOTAL WHEY

43395

44558

43861

44203

44606

44045

45920

45746

46591

45643

44765

46227

539560

4856040

2429

2219

1751

1591

1910

1780

2265

2258

2507

2179

2070

2026

24985

224865

2292

2281

2186

2152

2036

2332

1967

2178

2110

2220

2347

2394

26495

238455

2316

2565

2602

2633

2884

2632

2856

2825

21313

191817

45766

45401

47212

48057

48205

48028

48735

47977

47014

48731

49642

49557

574325

5168925

49018

48977

49831

48851

47561

49875

48535

49290

391938

3527442

2012 20122013 20132014 2014

Table 3. Annual data of cows' milk collected in some 
Europian countres, thousand tons (Eurostat, 2014)

2009 2010 2011

Italy

Turkey

Hungary

Romania 

Greece

10560

-

1407

978

684

10408

-

1322

901

688

10260

7074

1308

892

638

Table 4. Annual production of cheese in EU and some 
Europian countres, thousand tons (Eurostat, 2014)

2006 2009 2012

EU-28

EU-27

Italy

Greece

Romania 

Hungary

c

c

1154

182

71

57

-

-

1178

203

c

75

9347

9315

1204

199

c

c

*c - confidential

Table 5. Annual data of whey released in EU and some 
Europian countres, thousand tons (Eurostat, 2014)

2006 2009 2012

EU-28

EU-27

Italy

Greece

Romania 

Hungary

-

-

10386

1638

639

513

-

-

10602

1827

-

675

84123

83835

10836

1791

-

-
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Table 6. Results with participant answers to Question 1 - for what reasons do the farmers, milk producers and cheese 
makers desire some changes in their products?

Country

Italy Poland HungaryTurkey

Total

Variant

Total

193

77.2%

9

3.6%

24

9.6%

7

2.8%

17

6.8%

250

100%

  40

  80.0%

    0

    0%

    4

    8.0%

    0

    0%

    6

  12.0%

  50

100%

  44

  88.0%

    3

    6.0%

    0

    0%

    0%

    0

    3

    6.0%

  50

100%

72

72.0%

0

0%

20

20,0%

0

0%

8

8.0%

100

100%

37

74.0%

6

12.0%

0

0%

7

14.0%

0

0%

50

100%

Count

% within Variant

Count

% within Variant

Count

% within Variant

Count

% within Variant

Count

% within Variant

Count

% within Variant

a

c

e

f

g

*a - to get more profitable and higher income; c -  to diversify and to fix their income; e - to provide better lives for their 
relatives ; f - to benefit from European funds; g - to provide better living conditions.

Table 7. Results with participant answers to Question 2 - what kind of innovative approaches can you exemplify in your 
region with regard to the diary industry by-products?

Country

Italy Poland HungaryTurkey

Total

Variant

Total

148

100%

23

100%

52

100%

20

100%

243

100%

34

23.0%

10

43.5%

6

11.5%

0

0%

50

20.6%

39

26.4%

6

26.1%

0

0%

5

25.0%

50

20.6%

75

50.7%

0

0%

20

38.5%

5

25.0%

100

41.2%

0

0%

7

30.4%

26

50.0%

10

50.0%

43

17.7%

Count

% within Variant

Count

% within Variant

Count

% within Variant

Count

% within Variant

Count

% within Variant

a

d

e

j

*a - to make cheese using whey as by-product; d -  to produce lactose and whey powder; e - to produce buttermilk powder 
to feed animals; j - to use whey and wastes as biomass energy.

Hungary, Italy and Poland preferred the option (d), to produce 
lactose and whey powder. Italy, Turkey and Hungary chose the 
option (e), to produce buttermilk powder to feed animals. As a last 
preference, Italy, Turkey and Poland showed preference for the 
option (j), to use whey and wastes as biomass energy. The result for 
Chi-Square analysis determinated a statistically meaningful relation 
(p<0.05) between the answers by participants from different 
countries.

The participant's answers in Table 8 revealed that participants 
from Turkey, Poland and Hungary chose the option (a), to make 
cheese, using whey as by-product. Italy, Turkey and Hungary chose 
the option (e), to produce buttermilk powder to feed animals. Poland 
and Hungary showed preference for (g), the usage of some 
compounds (sugars, fats) and minerals. Poland, Hungary and 
Turkey, with leading Italy, preferred the option (h), to use whey 
protein as protein support. In the last part, Hungary and Turkey 
wanted training for the option (j), to use whey and wastes as biomass 

energy. Differences in participants' responses are statistically 
proven at p<0.05.

The results in Table 9 showed that participants from Turkey 
indicated answer (a), management and recording, while the ones 
from Italy, Poland and Hungary mentioned (b), to use European 
funds (EAFRD, ERDF, ESF). Participants from Turkey, Hungary and 
Italy showed preference for the option (c), strategic planning and 
business plan. Turkey and Hungary showed favor for (d), 
relationships with the banks, while Italy and Poland showed 
sympathy for (e), relationships with the insurance companies. On 
the other hand, Hungary, Poland and Turkey chose answer (g), 
individual marketing strategies and Poland, Italy, Hungary and 
Turkey chose (h), group marketing strategies. All differences in 
participants' responses are statistically proven at p<0.05.

On the question in Table 10, more of the participants from 
Turkey (38.1%), Italy (25.0%) and Hungary (19.3%) give a positive 
answer, while these one from Poland (39.6%) give negative answer. 
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Table 8. Results with participant answers to Question 3 - for which of the innovative approaches you indicated above, do 
the target groups need training?

Country

Italy Poland HungaryTurkey

Total

Variant

Total

127

100%

1

100%

22

100%

8

100%

55

100%

11

100%

224

100%

24

18.9%

0

0%

4

18.2%

6

75.0%

10

18.2%

0

0%

44

19.6%

37

29.1%

1

100%

0

0%

2

25.0%

10

18.2%

0

0%

50

22.3%

66

52.0%

0

0%

8

36.4%

0

0%

2

3.6%

4

36.4%

80

35.7%

0

0%

0

0%

10

45.5%

0

0%

33

60.0%

7

63.6%

50

22.3%

Count

% within Variant

Count

% within Variant

Count

% within Variant

Count

% within Variant

Count

% within Variant

Count

% within Variant

Count

% within Variant

a

c

e

g

h

j

*a -  to make cheese using whey as by-product; c -  to make cheese using a appendıx Product as a by-product; e - to 
produce buttermilk powder to feed animals; g - to use of some compounds (sugars, fats) and minerals; h - to use whey 
protein as protein support ;  j - to use whey and wastes as biomass energy.

Table 9. Results with participant answers to Question 4 - what kind of complementary management competencies to the 
technical ones are there in your region? 

Country

Italy Poland HungaryTurkey

Variant

Total

Total

44

100%

18

100%

65

100%

23

100%

21

100,0%

10

100%

93

100%

274

100.0%

0

0%

3

16.7%

11

16.9%

9

39.1%

0

0%

6

60.0%

21

22.6%

50

18.2%

0

0%

10

55.6%

0

0%

0

0%

11

52.4%

2

20.0%

27

29.0%

50

18.2%

44

100%

0

0%

44

67.7%

14

60.9%

0

0%

2

20.0%

20

21.5%

124

45.3%

0

0%

5

27.8%

10

15.4%

0

0%

10

47.6%

0

0%

25

26.9%

50

18.2%

Count

% within Variant

Count

% within Variant

Count

% within Variant

Count

% within Variant

Count

% within Variant

Count

% within Variant

Count

% within Variant

Count

% within Variant

a

b

c

d

e

g

h

*a - management and recording; b - to use European funds (EAFRD, ERDF, ESF); c - strategic planning and business plan; 
d - relationships with the banks; e - relationships with the insurance companies; g - individual marketing strategies; 
h - group marketing strategies;  

The differences observed in the responses of the participants from 
the different countries are statistically proven (p<0.05).

Regarding the method of training (Table 11) Hungary 
participants have preferred a one week – course (a), however, 
Turkey, Italy, Hungary and Poland mentioned practical training 

spread over several weeks or months (b). Hungary also wanted to 
make a preference for (c), distant learning- offline lessons on the 
internet, while Turkey, and Italy marked answer (d), distant learning- 
offline lessons on the internet. In addition, Poland, Turkey and Italy 
also indicated (e), learning at the meetings and farm visits. The 
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Table 10. Results with participant answers to Question 5 - does the knowledge and training about innovative farming could 
be easily used in the diary supply chain sector?

Country

Italy Poland HungaryTurkey

Variant

Total

Total

176

100%

48

100%

224

100%

34

19.3%

10

20.8%

44

19.6%

31

17.6%

19

39.6%

50

22.3%

67

38.1%

13

27.1%

80

35.7%

44

25.0%

6

12.5%

50

22.3%

Count

% within Variant

Count

% within Variant

Count

% within Variant

Yes

No

Table 11. Results with participant answers to Question 6 - what kind of a training method do you, female and new farmers 
prefer? 

Country

Italy Poland HungaryTurkey

Variant

Total

Total

11

100%

85

100%

72

100%

40

100%

12

100%

220

100%

6

54.5%

34

40.0%

0

0%

0

0%

0

0%

40

18.2%

0

0%

0

0%

22

30.6%

16

40.0%

12

100%

50

22.7%

5

45.5%

51

60.0%

10

13.9%

14

35.0%

0

0%

80

36.4%

0

0%

0

0%

40

55.6%

10

25.0%

0

0%

50

22.7%

Count

% within Variant

Count

% within Variant

Count

% within Variant

Count

% within Variant

Count

% within Variant

Count

% within Variant

a

b

c

d

e

*a - a one week- course; b - practical training spread over several weeks or months; c - distant learning- offline lessons on 
the internet; d - distant learning- offline lessons on the internet; e - learning at the meetings and farm visits.

Table 12. Results with participant answers to Question 7 - what kind of educational means and activities are more useful 
for the target groups?

Country

Italy Poland HungaryTurkey

Variant

Total

Total

126

100%

3

100%

25

100%

3

100%

58

100%

5

100%

220

100%

10

7.9%

0

0%

6

24.0%

3

100%

31

53.4%

0

0%

50

22.7%

15

11.9%

0

0%

8

32.0%

0

0%

17

29.3%

0

0%

40

18.2%

56

44.4%

3

100%

11

44.0%

0

0%

10

17.2%

0

0%

80

36.4%

45

35.7%

0

0%

0

0%

0

0%

0

0%

5

100%

50

22.7%

Count

% within Variant

Count

% within Variant

Count

% within Variant

Count

% within Variant

Count

% within Variant

Count

% within Variant

Count

% within Variant

a

b

c

d

e

f

*a - online courses based on learning materials and exercises; b - downloadable and printable course materials for offline 
courses; c - self-studying and a handbook composed of chapters for pre- lesson; d - to organize video-conferences with 
students via Skype; e - training by a teacher; f - the usage of all methods.
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differences in participants' responses are statistically proven at 
p<0.05.

In terms of appropriate educational means and activities 
participants from Italy, Turkey, Poland and Hungary preferred online 
courses based on learning materials and exercises (a) (Table 12). 
Participants from Turkey have preferred an answer (b), 
downloadable and printable course materials for offline courses. 
Participants from Turkey, Poland and Hungary have chosen (c), self-
studying and a handbook composed of chapters for pre- lesson. 
Participants from Hungary also mentioned answer (d), to organize 
videoconferences with students via Skype, and the participants from 
Hungary, Poland and Turkey offered (e), training by a teacher. Italy 
also added (f), the usage of all methods. Chi-Square analysis 
revealed that there is a statistically meaningful relation (p<0.05) 
between the answers by countries.

Discussion

One of the greatest sectors of the economies in industrialized 
and developing countries is the diary industry. Cheese commonly 
forms the primary destinations of milk processing with nearly 45% of 
the total milk production, nearly half of the whole volume. As a result 
of this, approximately 90% of the milk used in cheese production 
industry is eliminated as whey, which is the most important by-
product of this process. On the other hand, it is a reality that whey 
contains about 55g/100g of the total ingredients of milk, such as 
lactose, soluble proteins, lipids and mineral salts. Owing to the 
recent data, it is now believed that whey is a significant and valuable 
product rather than being a waste one (Ha and Zemel, 2003; Jeken, 
2003; Sanmartín, 2012) and therefore called 'forgotten treasure' in 
recent years ( ). However, according to statistics, Królczyk et al., 2016
a significant part of this by-product is thrown away as waste which 
brings some important hazards to the environment (Aider et al., 
2009). This claim is more remarkable with regard to cheese 
production from caprine milk because caprine cheese production 
centers are smaller and most of the production is done by using 
hand-craft methods ( ). The proteins in cheese Palatnik et al., 2015
whey, which are accepted as by-products in the cheese making 
sector, have perfect nutritional and functional properties. Moreover, 
they have a great capacity to form films (Chen et al., 1995; Pérez et 
al., 2002; Javanmard, 2009). Because of the fact that they are edible 
and biodegradable, using whey proteins to manufacture films has 
gained a great deal of popularity among producers (Krochta and 
Mulder-Johnston, 1997; Ramos et al., 2012; Pérez et al., 2014 ).

Another issue related to this matter is that whey is a by-product 
of cheese production which is either used mainly for feeding animals 
or released into the wastewater during the treatment process even 
though it is rich in valuable components ( ). Rector and Vatai, 2004
The importance of whey proteins as food ingredients or additives is 
increasing depending on this fact. Whey proteins possess the ability 
to solve in water. In addition to this property, they can create 
viscosity, can form gels, can emulsify and facilitate whipping, 
foaming and aeration. Moreover, they can enhance colour, flavour 
and texture and can offer numerous nutritional advantages to 
formulated products ( ). US DEC, 1999

Whey proteins are generally used to produce more nutritious 
formulas for infants and food for sports, and additionally they exhibit 
good film forming capacity. An ideal mechanical resistance and 
constitution of a good gas barrier at low relative humidity are known 
to be some of the characteristics of whey protein films (Kurek et al., 

2014) in addition to their being an excellent barrier to aroma 
compounds and oil (Miller et al., 1998). On the other hand, edible 
films and coatings are only moderate barriers to moisture because of 
the fact that whey is a hydrophilic protein. Among them, protein-
based materials seem to be most attractive, since they also provide 
nutritional benefits (Galus and Kadzińska, 2015). Whey protein is 
generally used to give resistance support for training athletes 
because there are rapid absorption kinetics and a high leucine 
content in whey protein, which makes consumption more profitable 
to promote muscle protein synthesis (MPS) than other proteins 
(Hulmi et al., 2010; Pennings et al., 2011). 

In addition to these uses, there is increasing evidence that whey 
protein isolates (WPI) can be utilized to encapsulate and protect 
bioactive substances, including lactic acid bacteria, depending on 
their physicochemical characteristics. According to one of the latest 
researches, during spray drying, WPI has been found to have 
protective behavior for two strains of , A17 Lactobacillus plantarum
and B21 (Pennings et al., 2011). 

On the other hand, cheese factories generate great amounts of 
waste waters and cheese whey (CW) is the most important waste 
stream produced with high organic content (up to 70 g COD/L) which 
is highly biodegradable possessing low alkalinity (50 meq/L). Since 
cheese whey is a protein and a lactose-rich by-product of cheese 
production, its cost-effective utilization or disposal has become 
increasingly important. If it is discarded untreated into the 
waterways, cheese whey can cause serious environmental 
problems due to its high biological oxygen and chemical oxygen 
demands. As a result, the pollution load from a cheese factory 
processing 100 000L of milk per day would be equivalent to the 
pollution of a city of 60 000 inhabitants. Given the large quantity of 
whey produced worldwide each year, the risks of pollution are 
therefore extremely high. 

On the contrary, recovery of whey components and/or use of 
whey as fermentation medium could be advantageous not only for 
the environment but also for a sustainable economy but compared 
with established west European markets, demand for whey products 
in the east European and accession countries remains under 
developed. 

Discussion of the results of our study presented in Tables 6-12 
revealed the following picture.  It was seen in Table 6 that a great 
majority of the answers to this question for all countries gather 
around the first choice (a), to get more profitable and higher income, 
which indicates a general view for more profits and this is a necessity 
for a better living. When it comes to Table 7, except for Italy, making 
cheese using whey as a by-product is extremely favoured by the 
other  countries, by Turkey, the most, by Poland and by three
Hungary. Although whey could be used to produce various diary by-
products and it has some extra facilities for some other sectors, this 
answer shows that whey is only known to produce cheese in those 
countries, and the participants are not fully aware of the additional 
properties of whey as a profitable by-product. It should not be 
forgotten that whey is such a potential by-product that could create 
new markets in various sectors other than cheese production. Table 
8 shows that participants from Turkey, Poland and Hungary prefer to 
be trained for a better usage of whey in cheese making, while Italy is 
expecting a training course concerning the use of whey protein as 
protein support. For Table 9, a striking remark should be put here, as 
the three EU member countries, Italy, Poland and Hungary, in 
addition to Turkey, preferred group marketing strategies (h), while 
only Turkey, and to some extent Hungary, declared about the 
strategic planning (c). Table 10 indicates a result that all participants 
from all four countries are of the view that the knowledge and training 
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for innovative farming is easily accessible. When it comes to the 
evaluation of Table 11, it could be said that  majority of the the
participants think they could easily catch up with their gap about the 
issue through a maximum of a few-month course. In addition, 
meeting and farm visits are also seen as significant methods. The 
most crucial analyses of the surveys lie in the evaluation of  Table 12
because the participants gave priority to the options of online 
courses and the ones given by a trainer. Training programs 
organized and applied by experts in this matter and technological 
facilities will certainly provide support for the groups from breeders to 
producers. Therefore, between all results made by Chi-Square 
analysis for the survey questions, there is a statistically meaningful 
relation (p<0.05) between the countries and the answers they gave 
(Tables 6-12). To sum up, training is underlined as the main 
requirement in milk and dairy sector and for the new enterprises, and 
particularly informative approaches and methods are concluded to 
be a must in the evaluation of whey. The questionnaire was split into 
three sections. The first was dedicated to the most basic questions, 
such as about age and occupation. The second section was an 
evaluation of the dairy-whey issue and the third section was 
dedicated to the evaluation of the downloadable and printable 
teaching material for an offline course. Without collecting the views 
of all farmers, milk producers, cheese makers and professionals 
from milk by-product and waste management in each country, it 
would be impossible to determine to design a training course and the 
preparation of educational materials that are responsive to the 
needs. With regard to the training needs, there are no large 
differences between the responses collected in the four countries 
and the indications of respondents would be the guidelines for 
designing the training contents. 

Only in the section “Information and Training Course”, the 
question of whether the respondents think that relevant information 
and training for innovative agriculture were easily available in the 
dairy supply chain sector, there were striking differences among the 
participants' responses. In fact, most respondents in Hungary said 
that the information was easily available while the respondents from 
Italy and Turkey replied that they were not. This was the only 
question that showed significant differences among the countries, 
and it is expected that the course and didactic materials to be 
developed could make up for this gap.

Conclusion 

From February to June 2015 the WHY-WHEY? project partners 
from  carried out a survey aimed to Italy, Poland, Hungary and Turkey
identify some fields of interest and the appropriate training materials 
and tools for present and future farmers, milk producers, cheese 
makers and professionals of the milk by-products and waste 
management, who are willing to improve their knowledge, skills and 
competencies in the milk cheese supply chain, to diversify and 
optimize their activities and products, as well as to develop the 
management of their businesses. All participants have declared their 
opinions for the project, and the analyses on the questionnaire 
prepared by the partners were discussed to determine project 
requirements after each workshop. After the presentations of the 
ideas for improvement of  dairy-whey sector, the participants the
learned about some other projects connected with WHY-WHEY? 
The participants filled the evaluation questionnaires about the 
workshop and questionnaire of whey. The questionnaires have been 
collected in face to face meetings, during dedicated workshops. The 

questionnaire was split into three sections. The first was dedicated to 
the most basic questions, such as about age and occupation. The 
second section was an evaluation of the dairy-whey issue and the 
third section was dedicated to the evaluation of the downloadable 
and printable teaching material for offline course. An evaluation of all 
returned questionnaires of this and of the other workshops was 
made. 

Without collecting the views of all farmers, milk producers, 
cheese makers and professionals from milk by-product and waste 
management in each country, it would be impossible to determine to 
design a training course and the preparation of educational 
materials that are responsive to the needs. With regard to the 
training needs, there are no large differences between the 
responses collected in the four countries and the indications of 
respondents would be the guidelines for designing the training 
contents. Only in the section Information and training course, the 
question of whether the respondents think that relevant information 
and training for innovative agriculture are easily available in the dairy 
supply chain sector, there were striking differences among the 
participants. In fact, most respondents in Hungary said that the 
information was easily available, while the respondents from Italy 
and Turkey replied that they were not. This was the only question 
that shows significant differences among the countries, and the 
course and didactic materials that will be developed could make up 
for this gap. General conclusion is that the appropriate surveys and 
the analyses of the results could offer a solid base to develop a 
training course and didactic materials in a way that will completely 
meet the needs of the dairy sector.
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