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Abstract
In Turkey, studies investigating the economic effects of climate change on agriculture are limited and there
is little or no research that focuses on livestock production as regards changes in climate. In this context,
the main objective of this research is to analyze the impacts of climate change on dairy cattle farms in
terms of costs, according to different future scenarios and farms scales. Interviews were conducted with
140 dairy farmers in Thrace Region. To analyze the change in costs, the model developed by Calil et al.
(2012) was used. According to the results of cost analysis, it was determined that climate change will lead
to a 10-50% cost increase on dairy farms by the year 2044. The heat stress is responsible for 48-71%
of the increase in the cost of production, where 24-52% is due to increase in feed prices. Based on the
outcome of this research, it was suggested that agricultural extension activities should be carried out in
order for farms to get adapted to climate change. Agricultural supports and investment projects should
be related to climate change.
Keywords: Dairy farming, Climate change, Milk cost, Thrace Region, Turkey.

1. Introduction
Presently, the effects of climate change on
livestock production are one of the recurrent issues being discussed. Climate change increases
the running cost of farms due to several reasons,
such as reduced yields, rising cost of treatment,
increasing prices of feed and energy and making
new infrastructure investments to redesign of the
barns such as building cooling, evaporating, watering, fogger systems, sprinklers and fans.
Dairy cattle are more vulnerable to changes in
climatic factors than other ruminants and could
be swiftly influenced by them (Bernabucci et

al., 2010). These effects comprise; (1) yield and
quality-reducing effects on milk production, (2)
effects on growth; reduction in both feed intake,
feed efficiency and body weight, (3) effects on
reproduction; (4) hormonal changes in adapting
to climate change, (5) proliferation of diseases or
spring up of new ones (Sejian et al., 2016). The
issues caused by climate change and the resulting heat stress could cause significant economic
problems to dairy farms (Bajagai, 2011; Henry et
al., 2012; Sejian et al., 2015; Sinha et al., 2017).
Besides, the impact of climate change on yield
of feed crop is also a considerable reason for the
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cost increase (Calil et al., 2012; Lakew, 2017).
Furthermore, there are other reasons which may
increase the cost of the farmers such as making
new investments to apply climate-smart agricultural practices and technological transfer for
mitigating the effects of climate change (Branca
et al., 2015; Alrusheidat et al., 2016).
An internationally accepted temperature-humidity index (THI) has been established to
investigate the effects of climate variables on
dairy cattle (Bernabucci et al., 2014; Sinha et
al., 2017). THI can be calculated using ambient temperature and relative humidity. It is
widely accepted in the international literature
that THI=72 is the starting point of stress in
dairy cattle, thereafter, milk yield, fat and protein content starts to decrease (Du Preez et al.,
1990; Armstrong, 1994; Ravagnolo and Misztal,
2000; Bouraoui et al., 2002; West et al., 2003;
Chase, 2006; Bernabucci et al., 2014; Sinha et
al., 2017). Some studies also claimed that this
threshold is lower for high producing dairy cattle (Armstrong, 1994; Berman, 2005; Collier et
al., 2012; Gantner et al., 2015). The yield losses calculated by the researchers as a result of
the increase in THI; 0.18-0.36lt/day for Poland
(THI>72), 0.41 lt/day for Tunisia (THI>69),
0.2 lt/day for the US (THI>72), 0.24-0.716 lt/
day (THI from 68 to 76) for Croatia (Ravagnolo
and Misztal, 2000; Bouraoui et al., 2002; Herbut and Angrecka, 2012; Gantner et al., 2015).
In the United States of America, a total loss of
$ 2.36 billion/year due to heat stress has been
estimated from the livestock sector and dairy
production loss took the highest share (St-Pierre
et al., 2003). Another study also conducted in
the same country reported that economic losses
from heat stress were $ 670 million per year in
the historical period (1950-1999), $ 1.7 billion
per year in the 2050s, and $ 2.2 billion per year
in the 2080s (Mauger et al., 2015). Key et al.
(2014) estimated a decrease in the total value of
milk production in the US by $ 198.6 million
in 2030. According to the result of the study by
Calil et al. (2012), the operational costs of US
dairy farms will increase in 2050 between 2.7%
and 15.1% due to climate change. Cortignani
et al. (2015) stated that climate change would
reduce the net income of Italian dairy farms by

2.1% till 2030. In Australia, the output of dairy
farms is expected to decline by 5-15% across the
country by 2050 and the economic loss would be
about $ 100 million/year (Hanslow et al., 2014).
In Africa, a continent mostly affected by climate change, it was reported that climate change
would cause $ 177,351.24 revenue loss by the
end of the mid-century (Lakew, 2017).
Most of the studies that examined climate
change in Turkey generally focused on the economy and crop production (Cakmak et al., 2009;
Dellal et al., 2011; Aksoy and Can, 2012; Sen et
al., 2012; Dudu and Cakmak, 2017; Dumrul and
Kilicaslan, 2017; Ouraich et al., 2018). There are
also rare studies examining the effects of climate
change and heat stress on livestock production,
especially on dairy cattle (Yaslıoğlu and İlhan,
2016; Işık et al., 2016). Although, there are no
studies that analyzed the issue from the point of
cost of dairy farming. Nevertheless, according
to scenarios of Intergovernmental Panel on Climate Change (IPCC) and studies that examined
the vulnerability and variability of the Mediterranean basin to climate change, the basin is one
of the most adversely affected by climate change
in the future (Silkin, 2014; IPCC, 2014; Turp et
al., 2015). Thus, Turkey, where located in the
Mediterranean basin, is one of the vulnerable
country that will be affected by climate change
and might face warmer, drier, and uncertain rain
conditions (Dellal et al., 2011; Özdoğan, 2011;
Kapluhan, 2013; Başoğlu, 2014). In this context,
this research has two main aims; one is to analyze the effects of climate change on the costs of
dairy farms in the Thrace Region. The second
one is to bring proposals in terms of agricultural
policies.
2. Research Methodology
2.1. The Study Area
Thrace Region is located in the west of Turkey and in the Continent of Europe (Figure 1).
It covers an area of about 1.9 million ha and
consists of three provinces; Tekirdağ (TR211),
Edirne (TR212), and Kırklareli (TR213). The
Region covers the Meriç-Ergene Basin, which
accounts for 77% (14.560 km2) of the total land.
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Figure 1 - The map of Thrace Region.

In 2017, the total number of cattle in the region was 433926 head and 41.13% of them were
the dairy cows. Milk production is 670833 ton/
year (TurkStat, 2018). Thrace Region is one of
the most important regions for Turkey’s dairy
farming. According to the country’s milk yield
ranking, provinces of the region are at the top
position; Tekirdağ 4th, Kırklareli 5th and Edirne
7th (TurkStat, 2014). The region is also important due to its freedom from diseases. The disease-free zone is ensured through vaccination
since 2010, particularly for the foot-and-mouth
disease (Ministry of Food, Agriculture and
Livestock, 2017a; EU, 2018). A total of 178 of
419 disease free dairy farms and 18 of 95 EU
certified dairy farms are in Kırklareli (Esen,
2017; Ministry of Food, Agriculture and Livestock, 2017b). Furthermore, agro-industry is
well developed in the region and there are 192
enterprises in the milk and dairy industry. Their
annual dairy processing capacity is 351625 ton
in Edirne, 312447 ton in Kırklareli and 405146
ton in Tekirdağ (TDA, 2015). The region’s
closeness to important markets such as İstanbul and Europe increases its opportunities for
marketing (Ministry of Food, Agriculture and
Livestock, 2017b).
2.2. Meteorological Data
The mean annual temperature of Meriç-Ergene
Basin is 13.4°C over the period, 1970-2000. The
region’s climate is mid-rainy and the distribution
of precipitation is geographically similar within
the basins (Ministry of Environment and Forestry, 2008). According to the Turkish State Mete-
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orological Service (TSMS), the Köppen–Geiger
climate class of the region is hot-summer Mediterranean climate (Csa) (TSMS, 2016). As per
the map of average humidity distribution in Turkey, the region’s humidity rate is between 70.6%
and 78.3% (TSMS, 2017a).
According to the projections based on HadGEM2-ES model, RCP4.5 and RCP8.5 scenarios,
average temperatures in the basin will increase
between 1.7-1.8°C by 2015-2044, 2.4-3.1°C by
2045-2074 and 2.9-4.8°C by 2075-2100. Within
the period 2015-2044, forecasts show that the
greatest temperature rise would be by June (22.2°C), July (1.9-2.8°C), August (1.9-2.4°C) and
September (1.9-2.6°C). Furthermore, it is also
expected that the number of sequential droughty
days will increase from 64 to 80 (Ministry of
Forestry and Water Affairs, 2017).
The increment level of CO2 used in the study
are taken from scenarios of Intergovernmental
Panel on Climate Change (IPCC). CO2 concentration level was 399.97 ppm in 2015. By 2044,
it is expected to rise between 471-508 ppm according to RCP 4.5 and RCP 8.5 scenarios, respectively (IPCC, 2017).
2.3. Methods of sampling and data collection
The main material used in this research is
based on face-to-face interviews with dairy
farmers in villages and districts of Edirne, Kırklareli and Tekirdağ in Thrace Region. The number of farmers to be included within the scope of
the study was calculated as 140 according to the
proportional sampling method (90% confidence
interval, 6.9% error margin) (Newbold, 1995).
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In this study, the model developed by Calil et
and registered in the genealogical registry. When
the data was being analyzed, the farms were al. (2012) was used to determine the effects of
FBCb = Fp ∑ (Cx . FPnx ) + Fh ∑ HGx . A
grouped into five groups depending
on their siz- climate change on dairy farms. Three different
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tios. Farms were grouped into scale and classified in terms of the number of dairy cows; 1) 2.4.2.1. Heat Stress Factor
There is also a need to calculate the effects
5-14, 2) 15-29, 3) 30-49, 4) 50-99, 5) 100 and
above (see Table 1). In order to examine the of THI on milk yield in this model (MPD). The
difference between groups, Pearson Chi-Square following equation was used to calculate the efΛορεμ ιπσυμ
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It was accepted that other costs will not change
due to climate change in this study. This equation was repeated for each farm scale group and
for the three scenarios each.
3. Results and Discussions
3.1. Characteristics of Farmers
Distribution of respondents’ socio-demographic characteristics are shown in Table 1. All
the farmers who participated in the study are
male and 82.9% of them are married. Their average age is 45 ± 11 years, their average agricultural experience is 19 ± 12 years and duration of
dairy farming activity is 18 ± 12 years. These results are similar with those obtained from other
regions of Turkey (Yılmaz, 2010; Gündüz and

Dağdeviren, 2011; Uzmay, 2017). Almost all
of the farmers’ (88.6%) main source of income
are from farming-related sources. The share of
livestock and plant production in agricultural
income is 76% and 24%, respectively. A study
conducted in İzmir also revealed that the share
of dairy farming in agricultural income is 75%
(Uzmay, 2017). The mean monthly income
of 30% of the farmers is below $1280, while
20.7% of them earn in the range of $1281-2418
and 49.3% earn more than $2418. The results of
the study also revealed that half of the respondents (51.4%) also earn income from non-agricultural sources. Regarding their educational
backgrounds, 22.1% have primary education,
19% have secondary education, and 35% of
them have high school degree. These results
show that the education level of the farmers in

Table 1 - Descriptive Statistics.
Independent Variable (X)

Type of
Variable

Description

Frequency

Percent
(%)

The respondents’ age groups

Ordinal
Categorical

1: 20-30
2: 31-40
3: 41-50
4: 51-60
5: 61 ≤ x

12
40
49
28
11

8.6
28.6
35.0
20.0
7.8

Agricultural income level of the farmers
($)*

Ordinal
Categorical

1: 427-711
2: 712-1280
3: 1281-1564
4: 1565-2418
5: 2419 ≤ x

18
24
15
14
69

12.9
17.1
10.7
10.0
49.3

Whether respondents have a
non-agricultural income

Dichotomous

1:Yes
2: No

72
68

51.4
48.6

Education (EDU)

Ordinal
Categorical

1: primary school
2: secondary school
3: high school
4: universtiy

31
27
49
33

22.1
19.3
35.0
33.6

Farm scale (number of dairy cows)

Ordinal
Categorical

1: 5-14
2: 15-29
3: 30-49
4: 50-99
5: 100 ≤ x

30
30
30
20
30

21.4
21.4
21.4
14.4
21.4

Operation size (arable land owned
by farmers) (da)

Ordinal
Categorical

1: 0
2: 1-250
3: 251-500
4: 501≤ x

18
53
34
35

12.9
37.9
24.1
25.0

* $ / TL = 3.51 (August 2017).
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this region is higher than the others (Elmaz et
al., 2010; Demir and Aral, 2009; Yılmaz, 2010).

The scale of the farms is at least 5 and at
most 1050 dairy cow. The number of milking
cow is maximum 900. The annual production
of milk is minimum 30 and maximum 9840
tones. The daily milk yield is minimum 18lt,
maximum 40lt and the farms’ average yield is
23.39 ± 5.83 lt/day. There is a significant relationship between farm scale and milk yield
(Kruskal-Wallis, p 0.000<0.05). The price of
milk is $ 0.33 ± 0.26 per liter and the significant relationship was found between farm
scale and selling price (Kruskal-Wallis, p
0.000<0.05). A total of 47.1% of the produced
milk is sold to the cooperatives, 51.5% is sold
to the modern factory, and the remaining are
directly marketed.

3.2. Farm characteristics
About 82.9% of the farms are into plant and
livestock production. The total cultivated agricultural area is 61,974 decare and the farms’ average
size is 442.67 decare. The majority of the land
(68.15%) is used for growing feed crops. The
share of wheat and silage corn area is 44.17%
and 21.3%, respectively (Table 2). Moreover,
the percentage of feed crops produced by various farms are as follows: 65% corn silage, 67%
wheat, 60% barley, 50% sunflower, 31% vetch,
30% alfalfa, 15% oat, and 6% grain corn.
Table 2 - Area of feed crops (da).
Corn Silage

Grain Corn

Alfalfa

Wheat

Barley

Oat

Vetch

Total

Area (da)

9019

614

1321

18654

6570

1395

4663

42236

%

21.35

1.45

3.13

44.17

15.56

3.30

11.04

100.00

3.2.1. Livestock ration
The total amount of feed is divided into two
groups which represent homegrown feed and
the purchased feed. Farmers purchase 77.6% of
the total feed (by weight). This ratio is 35.85%
and 85.45% for smallest and largest farm scale
groups, respectively (Table 3).
A total of 32% of the used feed is concentrated
and 68% is coarse fodder. The most commonly
used feeds by weight are silage (43.47%), wheat
straw (13.87%) and alfalfa (8.27%). The share of
concentrated feeds is 22.74% factory produced
feed, 2.20% pulps and 0.9% wheat bran. Corn
(2.28%) and barley (2.15%) are foregrounds in
grain feeds.
The farmers purchase 94.14% of the corn they
use, 84.62% of the alfalfa, 70.83% of the corn
silage and 70.77% of the straw. Almost all the

used vetch (96.98%) and wheat (88.87%) are
produced in the farms.
3.2.2. Variable costs
The highest share of the variable cost is feed
costs (82.50%). Another study conducted in
Thrace Region by Keskin ve Dellal (2011) also
reported that the share of feed costs is 86.3%.
Other studies from different provinces of Turkey
demonstrated that the share of feed cost in total
operating cost is 71.34% in Çanakkale province
which is located in North Aegean, 69.82% in
Samsun province (Blacksea Region), 89.35%
in Adana (Mediterranean Region) and 86%
in Kayseri province (Center Anatolia) (Şahin,
2001; Aktürk et al., 2010; Yılmaz, 2010; Gündüz
ve Dağdeviren, 2011). This ratio is about 56% in
the USA, 50% at EU, 31% at New Zealand, 40%

Table 3 - Feed quantity ratios according to the scale of farms (%).

Home-grown feed
Purchased feed

Group-1
5-14
64.15

Group-2
15-29
59.14

Group-3
30-49
58.76

Group-4
50-99
41.31

Group-5
100+
14.55

22.40

35.85

40.86

41.24

58.69

85.45

77.60
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at Netherlands, 35% for Germany, 12% at Lithuania (EU 2015; CDFA, 2016; DairyNz, 2017;
Gołaś, 2017). It was respectively followed by
veterinary and medicines (3.06%), animal insurances (2.83%) and electricity (2.35%).
The share of purchased feed in the total feed
cost is 94.44%. This percentage is 93-99% in
Malta and Spain, 67-69% in Sweden, Finland
and Hungary (Gołaś, 2017). The most important ones for purchased feed cost are factory
produced feed (65.51%), silage corn (13.92%)
and alfalfa (7.74%). On the other hand, silage
corn (37.61%), wheat straw (17.53%), barley
(12.20%) and alfalfa (5.37%) have a salient
share in the homegrown feed costs.
3.3. Model Results for Climate Change
Impacts on Dairy Farms
3.3.1. Heat Stress Factor
For the first 4 farm scale groups, where there
are no significant difference between milk yields,
the heat stress factor was calculated to be about

12% in the medium scenario and 13.40% for large
farms. Heat stress factor was varied between 19%
and 21% in high scenario.
The milk loss due to heat stress was estimated to be 2.59 lt/day for smallest and 4.12 lt/day
for largest groups (Table 4). In 2044, the daily
earnings will decrease to 0.77-1.49 $/cow due to
these losses in production. In the high scenario,
heat stress will cause a loss of 3.87-6.40 lt/cow
and 1.26-2.31 $/cow daily. A study conducted by
Yaslıoğlu and İlhan (2016) also stated that heat
stress led to 2.07-2.18 lt/day loss between 2007
and 2014 in some provinces near the Thrace Region. Lakew (2017) found that the daily milk
yield will decrease by 3.62-4.00 lt/cow due to climate change in South Africa using the same climate model. St. Pierre et al. (2003) reported that
the loss of yield per cow due to heat stress varied
by region and reached an average of 2007 lt/year
in the USA. Bauman et al. (2012) calculated that
yields per-cow decreased by 0.12-3.43 lt/day for
the historical period (1950-1999) and it would
continue to decrease till 6.19 lt/day by 2050.

Table 4 - Milk loss due to heat stress (lt/cow/day).
Scenario

Group-1
5-14

Group-2
15-29

Group-3
30-49

Group-4
50-99

Group-5
100+

Low

0.00

0.00

0.00

0.00

0.00

Medium

2.59

2.59

2.36

2.64

4.12

High

4.20

4.20

3.87

4.28

6.40

3.3.2. Change in feed price
As for three different scenarios for 2044, the
expected yield losses ranged from 15.13-17.80%
for barley and 14.11-16.60% for maize. The results of a study carried out by Dellal et al. (2011),
which uses different variables such as temperature, precipitation, evaporation and genetics, estimated that corn and barley yield of Turkey by

2050 will decrease to 10.1% and 7.6% owing to
climate change. It is noteworthy that Marmara
Region, which includes Thrace Region, is one of
the most important region in terms of yield loss.
Turkey’s production of barley declined by 22%
as a result of 2007 drought (Engindeniz and Öztürk, 2009). Georgopoulou et al. (2017) reported
that corn and barley yield will decrease by 10%

Table 5 - Change in feed prices (%).
Scenario

Alfalfa

Barley

Corn

Silage Corn

Low

0

80

33

33

Medium

-6

86

36

36

High

-18

96

40

40

39
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and 2.7% respectively due to climate change
in Eastern Macedonia and Thrace regions of
Greece within the period 2021-2050.
It was estimated in this research that the highest price increase will be at barley due to decline
in yields by 2044. However, the price of alfalfa
is expected to decline. It was also stated in the
United States that alfalfa prices will not change
in the low scenario, but 4% and 8% decrease

will be seen in the middle and high scenario
(Calil et al., 2012). Table 5 shows the expected
change in feed prices for plants that are used in
the model.
3.3.3. Increase in purchased feed cost
The price increase in purchased feed cost per
farm scales is shown in Table 6 and it ranges
from 24% to 26%.

Table 6 - Increase in purchased feed cost (%).
Group-1
5-14

Group-2
15-29

Group-3
30-49

Group-4
50-99

Group-5
100+

25.02

25.05

26.07

24.43

25.08

3.3.4. Increase in homegrown feed cost
The increase in homegrown feed cost for per
scale and scenario is shown in Table 7. It is noteworthy that the highest cost increase will be experienced in the largest farm scale group.

scenario but will decrease by 18% in the high
scenario. The share of homegrown or purchased
feed is different for each group.

3.3.5. Total change in the feed costs
It has been determined in this study that the total feed costs of the farms in the first four groups
will increase by 16-19%. The largest group will
face only 10% price increase (Table 8). This is
due to the fact that in the largest group of farms
the share of home-grown feeds is only 15%. The
cost increase in the low scenario was calculated
to be higher than in the high scenario for some
scale groups. This is based on the assumption
that alfalfa prices will not change in the low

It was calculated in this study that energy costs
would increase by 9% in the middle scenario and
by 43% in the high scenario (See the material
and method section for details).

3.4. Change in energy cost

3.5. Total change in variable costs of farms
By the year 2044, the average increase in variable costs due to climate change are expected
to be about 10-18% in the low scenario, 27-34%
in the medium scenario and 41-49% in the high

Table 7 - Increase in homegrown feed cost (%).
Scenario

Group-1
5-14

Group-2
15-29

Group-3
30-49

Group-4
50-99

Group-5
100+

Low

7.61

7.97

6.63

7.78

9.86

Medium

8.07

8.39

7.00

8.13

10.46

High

9.09

9.41

7.85

9.06

11.79

Group-1
5-14

Group-2
15-29

Group-3
30-49

Group-4
50-99

Group-5
100+

Low

17.47

17.00

17.48

18.70

10.58

Medium

17.52

16.72

17.27

19.02

10.61

High

17.59

16.78

17.42

19.33

10.35

Table 8 - Total change in the feed costs (%).
Scenario
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Table 9 - Climate change effects on variable costs of dairy farms (%).
Scenario

Group-1
5-14

Group-2
15-29

Group-3
30-49

Group-4
50-99

Group-5
100+

Low

16.71

16.26

16.70

17.88

10.08

Medium

33.04

32.17

32.25

34.76

27.64

High

47.18

46.26

46.43

49.39

41.28

scenario (Table 9). Climate change will significantly affect variable costs even in low scenarios where the heat stress factor is not effective.
In the low scenario, the cost increase would affect at most the 4th and at least the 5th group.
In the middle scenario, it is noteworthy that the
cost increase is usually doubled owing to the
heat stress factor, or even about tripled in the
largest group.

The findings of this study showed that the
most dominant causes of the cost increase are
feed costs and heat stress factor. Averagely, 51%
of the cost increase in the first four groups is due
to feed costs, 47.8% from heat stress and 1.2%
from energy costs. The effect of feed costs is
only 36% in the largest group. It is remarkable
that heat stress factor is responsible for 61.9% of
the cost increase in the largest group (Graph 1).

Graph 1 - Effect of changes in feed, energy and heat stress on costs (medium scenario).

Graph 2 - Effect of changes in feed, energy and heat stress on costs (high scenario).
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The same results were also identified in the study
conducted by Calil et al. (2012); heat stress and
feed prices were equally affected by the total
cost increase, and energy had a minimal effect.
In the high scenario, it was observed that the
effect of the heat stress factor on variable costs
increased to an average of 60% for the first four
groups. This ratio is 71.2% in the largest scale
group (Graph 2). In some regions of the USA, it
has been stated that the effect of the heat stress
factor on total costs is 80% (Calil et al., 2012).
4. Conclusions
In this study, the impact of climate change
on variable costs of dairy farms was investigated based on different future scenarios and farm
scales. The main findings of this study was that
climate change will significantly increase the
variable costs in dairy farms in the Thrace Region until 2044. The effects of climate change
vary according to the scale of the farms and the
temperature scenarios.
For the low scenario, it was assumed that there
is no heat stress, milk yield loss and change in
energy cost due to climate change. Nevertheless,
if the average temperature increase by 1.7°C,
the feed costs of the farm will be increased by
10-18%. The results of the medium scenario
showed that total variable costs of the farms will
increase by 27-35% due to climate change. Heat
stress factor and feed price increase contributed
to the cost increment half-and-half. According to
the high scenario, it was observed that climate
change will cause 41-49% cost increase in dairy
farms. It is noteworthy that the heat stress has
a share of up to 70% in the cost increase. The
results of three different scenarios showed that
the costs of the small and medium scale farms
will increase by 17-50% due to climate change,
while large-scale farms will increase by 10-41%.
According to the results of the survey, it is necessary to take precautions in order to minimize
the effects of climate change on costs. There are
some useful adaptation methods used to mitigate
the effects of climate change on dairy farms;
making infrastructural investments such as build
cooling and watering systems, changing feeding
practices seasonally, using supplementary nu-

trients and planting shade trees. In this context,
extension activities for proper adaptation of the
farmers is of vital importance. Moreover, new
investment projects that take climate change into
consideration should be supported in the region
and the subsidies given to dairy farmers must be
associated with climate change.
It is crucial to establish the farm accounting
system and improve the statistical infrastructure so that the economic impacts of climate
change on farms can be defined exactly and
completely. Farm accountancy data network
project is required to be put into practice. The
inadequate research that examines the economic effects of climate change in dairy farms also
prevents cross-regional comparisons. Ensuring
awareness of all stakeholders in the sector on
climate change and conducting multidisciplinary research about this issue will ensure that
the technical and economic impacts of climate
change are understood and necessary precautions are taken.
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Gündüz O., Dağdeviren M., 2011. Determination of
Production Cost of Cow Milk and Functional Analysis of Factors Affecting Milk Production in the
Bafra District. Yuzuncu Yıl University Journal of
Agricultural Sciences, 21(2): 104-111.
Hanslow K., Gunasekera D., Cullen B., Newth D.,
2014. Economic impacts of climate change on the
Australian dairy sector. Australian Journal of Agricultural and Resource Economics, 58(1): 60-77.
Henry B., Charmley E., Eckard R., Gaughan J.B., Hegarty R., 2012. Livestock production in a changing
climate: adaptation and mitigation research in Australia. Crop and Pasture Science, 63(3): 191-202.
Herbut P., Angrecka S., 2012. Forming of temperature-humidity index (THI) and milk production of
cows in the free-stall barn during the period of summer heat. Animal Science Papers & Reports, 30(4):
363-372.
Hunink J.E., Droogers P., 2011. Climate change impact assessment on crop production in Uzbekistan,
World Bank Study on Reducing Vulnerability to
Climate Change in Europe and Central Asia (ECA)
Agricultural Systems, Report FutureWater, 106, pp.
160.
Intergovernmental Panel on Climate Change (IPCC),
2014. Climate Change 2014: Synthesis Report.
Contribution of Working Groups I, II and III to
the Fifth Assessment Report of the IPCC, Geneva,
Switzerland, pp. 151.
Intergovernmental Panel on Climate Change (IPCC),
2017. Data Distrubition Center, http://www.ipccdata.org/ (accessed: 2 November 2017).
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