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Abstract: - Access to an Early Warning System (EWS) is crucial for mitigating farmers' risks associated with 
climate shocks. Early warning system sustainability is contingent upon users' needs and their willingness to pay 
for climate information. This study examines the demand and willingness to pay for climate information among 
market-oriented farmers, along with the factors influencing it. Data were collected via a structured survey 
involving 200 farmers. Contingent dichotomous choice dual boundary estimation measures willingness to pay 
(WTP), while double-bounded regression identifies the primary determinants of the stated WTP. The research 
indicated that 46.7% of participants expressed a willingness to pay for climate information services (CIS), 
including decadal climate information (10-DCI) at 44.6%, and seasonal climate forecasts (SCF) at 45% for 
daily climate information (1-DCI). The findings indicate that the average willingness to pay (WTP) was 
22,521.43 Lek (22.5 Euro) for SCF, 21,338.78 Lek (21.3 Euro) for 10-DCI, and 24,142.46 Lek (24.1 Euro) for 
1-DCI when using socioeconomic predictors. In contrast, the WTP was 21,608.06 Lek (21.6 Euro) for SCF, 
23,632.19 Lek (23.6 Euro) for 10-DCI, and 22,596.27 Lek (22.6 Euro) for 1-DCI when utilizing farm 
characteristics predictors. The primary determinants of willingness to pay (WTP) include age, literacy level of 
the farm head, farm size, income from grain production, and experience with climate shocks. The findings 
contribute to the establishment of a viable early warning system and inform the design of its services based on 
the characteristics, needs, capacities, and preferences of the identified potential users. 
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1  Introduction 
Numerous changes in the global climate over the 
past ten years have also resulted in varying dangers 
from weather hazards in Albania and every other 
country. Climate change will alter the frequency and 
severity of dangers. Implementing and utilizing an 
early warning system will be necessary for further 
hazards, [1]. For millennia, climate change has been 
a significant issue, and the majority of developed 
nations have actively participated in its mitigation as 
a first step, followed by appropriate actions. As a 
worldwide occurrence, climate change is a problem 
that impacts not only a nation's economic and social 
development but also human rights and social 
justice, [2]. The agricultural industry is particularly 
vulnerable to climate change due to its increased 
exposure to climatic factors such as temperature, 
wind, and precipitation, [3]. The significant degree 

of vulnerability in this sector makes the necessity 
for adaptation very clear. Numerous nations and 
research have provided ample evidence of the 
connections between climate change and farmer 
income, farmland access, agricultural performance, 
and production, [4], [5], [6], [7], [8] and [9]. 
Climate change affects the sustainability of 
smallholder farmers' livelihoods as well as 
household income, [10]. Unfavorable weather 
conditions directly lower farm earnings due to 
decreased crop yield and an increase in crop failures 
caused by extreme weather events. By increasing 
production costs and seasonal unemployment, 
climate change indirectly reduces farm revenues, 
[11], [12], [13], [14]. Agriculture employs many 
low-income households in Albania and contributes 
significantly to the country's GDP. Droughts or 
floods that impact agricultural yields, particularly 
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the nation's two main food crops, maize and grain, 
are making the effects of climate change more 
apparent. In recent decades, there has been a close 
link between agricultural productivity and climate 
change. Despite this, farmers are finding it 
increasingly difficult to predict rainfall patterns, 
which is crucial for scheduling their production 
procedures. As a result, farmers experience 
production insecurity, [15]. Given how climate 
change is affecting Albanian agriculture, 
smallholder farmers will require support in the form 
of timely and accurate Climate Information Services 
(CIS) to guarantee that they have access to 
information on the hazards associated with climate 
change that could damage their ability to survive. In 
order to promote climate adaptation and increase 
resilience to climate shocks, it is crucial to 
incorporate weather and climate research into 
decision-making processes, [16]. Access to climate 
data typically creates the foundation for important 
decisions made by smallholder farmers related to 
their farming operations. For disaster management, 
agriculture, and food security decision-making, 
meteorological and short-term climate data at time 
frames of seasons, months, weeks, days, and hours 
are very important, according to previous studies, 
[17], [18]. Before the crop production season, 
farmers typically estimate rainfall patterns using 
traditional instruments based on local knowledge. 
These conventional seasonal climate forecasting 
systems function as an endogenous climatic 
information system that guides farmers in choosing 
the right crop varieties, planting dates, and parcel 
sizes. The moon, cloud, and wind are factors that act 
as indicators for these endogenous seasonal climate 
forecasts, [19]. However, according to [20], these 
endogenous forecasting tools have lost their 
accuracy due to climate change over the past few 
decades. This is because of things like changes in 
the length of rainy seasons, variations in the number 
of rainy days from year to year [21], and significant 
adjustments to the agricultural calendar brought 
about by changes in the quantity of seasonal rainfall 
and the start and end dates of production seasons, 
[22]. Visualizing the occurrence, intensity, and 
length of an extreme event, along with its timing 
and location, is a critical challenge in climate 
science. Another issue is determining if smallholder 
farmers are prepared to pay for climate information, 
[23]. Weather and climate services (WCS) refer to 
the timely creation, translation, and distribution of 
practical weather and short-term climate data in 
formats that can inform societal decision-making 
processes, [24]. The type of risks being managed, 
the geography of the sector, and the governmental 

structures are some of the crucial elements that 
affect the optimal delivery of climate services, [25], 
[26]. The rapid advancement of communications 
and atmospheric event observation, mapping, 
modeling, and prediction technologies has aided in 
the development of WCS, [27]. This significant 
technological advancement opens up new 
possibilities for incorporating WCS into immediate 
decision-making, [17]. The latest technological 
advancements in WCS are not benefiting the most 
vulnerable sectors, and the use of climate 
knowledge and information remains restricted, [28]. 
The World Meteorological Organization (WMO) 
launched the Global Framework for Climate 
Services (GFCS) initiative in 2012. Through 
observations and monitoring, research, modeling, 
prediction, capacity building, and user interface 
applications, the GFCS was established to offer and 
facilitate access to weather climate services for 
users with varying needs, [29]. Despite these efforts, 
consumers of WCS frequently worry that forecasts 
are hard to comprehend due to the disparate 
vocabulary used by various Weather Climate 
Services suppliers, [30], [31]. Prior research has 
only dimly emphasized the necessity of rapid and 
dependable weather climate services to improve 
Albania's resilience to climate shock. However, the 
lack of regular evaluations of users' requirements for 
WCS, particularly prediction timescales and lead 
times, contributes to the incomplete understanding 
of the Weather Climate Services ecosystem in 
Albania. Additionally, there aren't many 
assessments of how the provision of WCS can assist 
end users in Albania. WCS is regarded as a useful 
instrument for directing climate- and weather-
related adaptation strategies and supporting 
agricultural development, particularly in nations that 
heavily rely on rain-fed agriculture, [32], [33], [34], 
and [35]. In order to increase the financial benefits 
of farming and reduce losses, WCS can assist 
farmers in making adaptive operational decisions, 
[36], [37], [38], [39], [40], [41] and [42]. Users, 
developers, and scientists must communicate in 
order to create WCS that is both dependable and 
tailored to the demands of users, [43]. 
 
 
2  Literature Review 
According to [44] weather information architectures 
are made up of many subsystems, such as integrated 
risk evaluation and coordination and decision 
support systems, of which early warning is an 
essential part. The ability to create and distribute 
timely and relevant warning information to people 
who are in danger is known as an early warning 
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system (EWS). Farmers using the information from 
EWS will need to plan ahead, take reasonable 
action, and move quickly enough to reduce the 
danger of failure or injury. The idea of EWS is 
therefore far broader than just sharing projections. 
Four components make up location-centered EWS: 
reaction capacity, monitoring, and warning services, 
risk knowledge, and warning dissemination and 
communication.  

Numerous nations have created EWSs to assist 
decision-makers in assessing the consequences of 
recurrent extreme occurrences. The creation of 
EWSs has not, however, resulted in successful 
communication with end users, or farmers, 
according to a few studies [45], [46]. Theoretically, 
efficient EWS communication should raise farm 
households' financial well-being and agricultural 
systems' production. Farmers should find climate 
information more valuable when climate events 
become more frequent and severe due to climate 
change, [47]. In a perfect management situation, 
farm families would quickly embrace relevant 
warnings and implement suitable farm-level 
adaptation measures, [48]. Nonetheless, some 
farmers disregard early warning systems and make 
different choices in response to them, [49]. Research 
links farmers' hesitancy to use EWSs to their crisis 
management practices. Stated differently, the 
absence of a unified regional climate strategy, which 
necessitates strong surveillance, early warning, and 
information systems, affects risk assessment 
procedures, drought preparedness plans, and disaster 
response services. 

EWS assumes that farmers desire to increase 
their productivity and profits. In addition to 
allowing local farmers to diversify and increase 
their income, this agricultural approach makes them 
less vulnerable to drought, which helps them 
become more resilient and adaptable to climatic 
events. However, farmers' adaptation strategies may 
be driven primarily by their aim to minimize climate 
risk and optimize financial gains, but they may also 
jeopardize benefits to society. To maintain 
agricultural sustainability, a strong adaptation 
strategy must balance social interests with financial 
and environmental benefits. Because their 
livelihoods are equally subject to a range of 
financial, physical, social, and natural elements, 
farmers will be keen to employ the early warning 
system to avert the negative effects of drought and 
financial limits. To understand how farmers respond 
in this respect, it is crucial to investigate the 
elements that promote and impede the adoption of 
EWSs. 

Empirically, several studies have examined the 
factors influencing farmers’ willingness to pay 
(WTP) for climate information but the results from 
these studies are mixed and inconsistent. These 
findings suggest that the factors influencing 
farmer’s WTP are location and time specific, [50], 
[51], [52]. 

To address these research gaps, the main 
objective of this paper is to explore the demand of 
market-oriented farmers in Albania for an early 
warning information system. 
 
The objectives of the topic are 
 To assess farmers' preferences for  weather 

agricultural information by type: 
 To identify the characteristics of farmers who 

require agricultural information. 
 Evaluate their willingness to pay (WTP) 

according to the type and attribute of 
agricultural information. 

 Assess farmers' perceptions and beliefs about 
existing or potential sources of agricultural 
information by types of information. 

 Provide recommendations for agricultural 
Information Systems demand and willingness to 
contribute to agriculture private information.  

 
In some countries, the current study is focused 

on farmers’ perceptions of designed and developed 
WCS as a decision-support tool. Despite the 
importance of WCS in Albania, very few studies 
have assessed farmers’ willingness to invest in such 
services. Farmers’ willingness to pay (WTP) for 
WCS is feasible to vary, depending on their socio-
economic status of the farmer's and some 
motivational factors, [53], [54]. Linking these 
factors and their effect, along with the type of 
information that farmers would be willing to pay 
for, can lead to the development of an effective 
climate and weather climate information system, 
[55]. The main purpose of this study is derived in 2 
main branches: to assess farmers’ WTP for the 
Climate Information System (CIS)/ Early warning 
Climate system (EWCS) in the south and east 
regions in Albania and to identify factors that 
influence farmers’ WTP for the Climate Information 
System (CIS)/ Early warning Climate system 
(EWCS).   

The significance of having access to timely CIS 
for streamlined decision-making to address climate 
shocks has been documented by many previous 
studies that involve the works of [32], [33], [34], 
[56], [57], [58]. Moreover, several factors influence 
farmer’s access to CIS, and willingness to pay for 
CIS. For example, [52] indicates that socioeconomic 
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factors such as age, gender, education of the farm 
head, and the awareness of the farm head of CIS 
have greater effects on the farmer’s access to, and 
willingness to pay for CIS. The findings suggested 
by [32] proved that access to and willingness to pay 
for CIS by farmers is affected by environmental and 
household factors. In several countries, these 
systems are crucial for climate change adaptation. In 
Albania, EWS is missing (except few local cases 
that failed to be maintained). For this type of 
system, feasibility is crucial and to increase 
feasibility a demand assessment and WTP is needed. 
No studies on estimating demand for EWS and 
WTP. 
 

 

3 Material and Methods 
 
3.1 Conceptual and Theoretical Framework  
Values for non-market goods (e.g., climate 
information services that are not typically paid for 
by the public in an established market) can be 
estimated using the contingent valuation method 
(CVM), [4], [12], [27] [50], [52], [53], [54], [59], 
[60], [61].  
 
We underpinned the CMV with four theories: 
1. Theory of consumer behavior - farmers attempt 

to allocate their limited income among available 
goods and services to maximize their utility 
(satisfaction) 

2. The theory of utility maximization posits that 
farmers aim to maximize their utility. However, 
each farmer possesses a distinct perception of 
utility and faces unique constraints, influencing 
their willingness to pay decisions based on their 
specific circumstances, [62].  

3. Theory of risk aversion - Farmers’ risk 
preference is risk-averse and is considered to be 
a consistent and unchanging psychological trait, 
[63]. The risk aversion behavior could affect 
farmers’ decisions about the adoption and use of 
the available technology to deal with climate 
risks. 

4. Conventional demand theory- an exogenous 
increase in price, holding other attributes 
constant, would shrink respondents' demand for 
improved EWS, [64]. 

 
Based on the four theories described above, the 

conceptual framework as below in Figure 1. 

 
Fig. 1: Conceptual Framework 
 

The choice of contingent valuation method is 
made because of its ease of design and execution, 
based on the capacity and educational level of the 
participating farmers, [4], [65]. 

 
Based on the literature there are various contingent 
valuation approaches: 
- Single-bounded dichotomous choice (SBDC),  
- Double-bounded dichotomous choice (DBDC)  
- Open-ended format, [27].  
 

This study employed DBDC due to the limited 
number of respondents and its superior ability to 
derive WTP estimates with compact confidence 
intervals, even with small sample sizes, [66]. The 
DBDC technique involves two sequential WTP 
questions, each of which can be responded to with 
either 'yes' or 'no'. Respondents are presented with a 
bid that indicates the payment necessary to access 
the EWCS in each question. In the event that the 
initial bid is declined, the next inquiry offers a 
reduced bid; conversely, an affirmative response 
leads to a higher bid, [67]. The double-bounded 
method, or interval data model, efficiently utilizes 
data to assess willingness to pay, based on the 
assumption of a singular valuation function 
underlying both responses, [68], [69]. 

Table 1 (Appendix) presents the bid level used 
in our study. The initial bids were 10,000, 15,000, 
20,000, 25,000, 30,000, and 35,000 Lek (10, 15, 20, 
25, 30, and 35 Euro) (the Lek is the Albanian 
currency). The subsequent bids were minus 
5,000Lek (5Euro) the initial amount for respondents 
who answered ‘no’, and increased with 5,000Lek 
(5Euro) the initial amount for those who answered 
‘yes’. Consequently, the follow-up inferior or 
superior bids recline on which initial bid the 
respondent accepted. 

The WTP bids were established randomly 
across the respondents. Approximately one-sixth of 
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the sample started with a 10,000, 15,000, 20,000, 
25,000, 30,000, and 35,000 Lek bid, respectively, to 
avoid starting points, [70]. Each participant was 
presented with an initial and a subsequent WTP 
question on the amount they would be willing to pay 
for EWCS. The ways these were given to the 
respondent are described below.  
Question 1: Would you be willing to pay* 
____________ old Lek per year for specific 
information provided by a special meteorological 
station for rainfall and temperatures two weeks in 
advance for the area where the wheat/corn plot is 
located? (yes/no)  
Question 2: If YES to 1, would you be willing to 
pay ___________+Z old Lek….. (yes/no) Question 
3: If No to 1, would you be willing to pay 
___________-Z old Lek….. (yes/no) 
 
The above questions delivered four possible 
outcomes: 
• YY: Respondent agrees to both the initial bid and 
the subsequent bid 
• YN: Respondent agrees the initial bid and refuses 
the subsequent bid 
• NY: Respondent refuses the initial bid and agrees 
the subsequent bid 
• NN: Respondent refuses both the initial bid and 
the subsequent bid 
 
To yield the results, we utilize a double-bounded 
logit model. The feedback probabilities were 
provided as follows [66]: 

𝑃𝑖
𝑦𝑦

=
1

(1 + 𝑒−(𝑏+𝛿𝑢𝑝𝑝𝑒𝑟𝐵𝑖𝑑))
                                    (1) 

𝑃𝑖
𝑛𝑦

= 1 −  
1

(1 + 𝑒−(𝑏+𝛿𝑙𝑜𝑤𝐵𝑖𝑑))
                      (2) 

𝑃𝑖
𝑦𝑛

=
1

(1 + 𝑒−(𝑏+𝛿𝑢𝑝𝑝𝑒𝑟𝐵𝑖𝑑))
     −  

1

(1 + 𝑒−(𝑏+𝛿𝐼𝑛𝑖𝑡𝐵𝑖𝑑))
 (3) 

𝑃𝑖
𝑛𝑛 =

1

(1 + 𝑒−(𝑏+𝛿𝐼𝑛𝑖𝑡𝐵𝑖𝑑))
     −  

1

(1 + 𝑒−(𝑏+𝛿𝐿𝑜𝑤𝐵𝑖𝑑))
     (4) 

 
To estimate the probability of a respondent 

being willing to pay for the EWCS, we used a 
double-bounded log-likelihood function: 
𝑙𝐷𝑜𝐵𝑂

=  ∑ 𝑙𝑖
𝑦𝑦

𝑙𝑛𝑝𝑖
𝑦𝑦

+ ∑ 𝑙𝑖
𝑦𝑛

𝑙𝑛𝑝𝑖
𝑦𝑛

+ ∑ 𝑙𝑖
𝑛𝑦

𝑙𝑛𝑝𝑖
𝑛𝑦

+ ∑ 𝑙𝑖
𝑛𝑛 𝑙𝑛𝑝𝑖

𝑛𝑛                                                                                               (5)       

where i = 1, 2, …, 200 and Ii is the response 
category of the individual respondent ‘i’. 
 
Mean WTP was estimated following, [67]: 

WTP =
ln (1 + eb)

|ω|
                                   (6) 

where | ω | is the absolute value of the bid 
coefficient. 

The econometric analysis for the WTP used by 
some studied authors is shown in Table 2 
(Appendix).  

 
The conceptual framework allows us to arrive at the 
following hypothesis: 
Hypothesis 1: Information is more readily available 
to younger farmers than to older ones, [71]. Since 
they are more knowledgeable, they need to require 
more climatic information than others. Younger 
farmers are more likely to report having a favorable 
WTP.  
Hypothesis 2: Respondents with higher levels of 
education are anticipated to make decisions based 
on science. As a result, it is thought to positively 
impact farmers' willingness to pay for CIS, [52]. 
Farmers with higher levels of education are more 
likely to cover EWS. 
 Hypothesis 3: One tactic farmers typically use to 
sustain their overall output when their agricultural 
productivity per hectare is declining is to enlarge 
their farms, [56]. The likelihood of having a positive 
WTP is positively correlated with the amount of 
cultivated area.  
Hypothesis 4: It is anticipated that market 
orientation will have a favorable impact on the 
willingness to pay for CIS. This is due to the fact 
that income is positively impacted by crop product 
sales, and income in turn has a beneficial impact on 
CIS's WTP, [52]. Farmers who sell their goods are 
more likely to have a beneficial impact on WTP.  
Hypothesis 5: Farmers' acknowledged demand for 
climate information demonstrated their genuine 
awareness of the hazards that climate change poses 
to agricultural output, [72]. In order to prevent 
similar situations in the future, farmers who suffer 
from the adverse effects of weather and climate 
conditions will enroll in CIS, [73]. A farmer's 
willingness to pay for an EWS increases with their 
level of experience with climate change and their 
awareness of the significance of climate 
information.  
Hypothesis 6: [74] found that farmers' unwillingness 
to pay for CIS is hampered by their lack of ICT 
understanding. Farmers' usage of agriculture 
information systems is influenced by their access to 
technology; the more accustomed they are to using 
technology, the more they utilize it.  
Hypothesis 7: Since a decrease in farm income has 
been shown to affect farm households' consumption 
portfolios, it is crucial to evaluate the effects of 
climate change on farmers' profits and farmland 
value at the regional or local level, [10]. The WTP 
of farmers increases with the incomes that farms 
generate.  
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Hypothesis 8: Farmers' willingness to pay for CIS is 
negatively impacted by their farming experience. 
Because they depend on traditional climate 
knowledge to adjust to inter-annual climatic 
variability, more seasoned farmers are less inclined 
to pay for CIS, [75]. Farmers' willingness to pay for 
agriculture information systems is negatively 
impacted by their farming experience. 
 
3.2  Study Area 
The study was carried out in six municipalities in 
Belsh, Devoll, Divjake, Fier, Korce, and Lushnje. 
The Municipality was purposively selected, due to a 
report by the Institute of Statistics in Albania done 
in 2023 that identifies farmers in this area to be 
smallholder farmers mainly into rain-fed maize and 
grain production and characterized with erratic 
rainfall. From the data of the Institute of Statistics of 
Albania (INSTAT, 2023) for the year 2023, we can 
see that 33% of the cultivated area is occupied by 
cereal crops. The population of the Fier region, as 
projected by the 2023 Population and Housing 
Census, represents 10% of Albania’s total 
population, with 58% of the population being rural, 
55.8% employed in the agricultural sector and the 
Korca region represents 7% of Albania’s total 
population, with 52% of the population being rural, 
50.6% are employed in the agricultural sector 
(INSTAT, 2023). Fier region occupies about 23% of 
the total area in the country, and 92% of this area is 
utilized as agricultural area. Korca region occupies 
about 8% of the total area in the country, and 94% 
of this area is utilized as agricultural area (INSTAT, 
2023). The average amount of annual precipitation 
in the Fier region is 963 mm and the Korca region is 
813 mm, considered enough for a single farming 
season. The annual rainfall pattern is a little erratic 
at the beginning of the rainy season, starting in 
September, and intensifies as the season advances, 
raising rainfall levels to about 100-120mm 
sometimes. 
 
3.3  Sampling Procedure and Data Collection 
A multi-stage purposive sampling method was 
employed, targeting agricultural groups with the 
highest levels of production. Purposeful sampling is 
a technique commonly employed in qualitative 
research to identify and select information-rich 
cases, thereby optimizing the use of limited 
resources, [76]. This region includes 26 selected 
communities. In the second stage, the sample frame 
aimed to enumerate the farmers within each selected 
community. A random selection of respondents was 
made from each community using a systematic 
sampling technique based on the sample frame. A 

total of 200 maize and grain farmers were selected 
for this study. The data were collected through a 
structured questionnaire addressing the socio-
economic characteristics of farmers, production 
factors and farm typology, perceptions of climate 
change, adaptations to climate change, and sources 
of information. Data collection was conducted 
through face-to-face interactions with the 
respondents. A farm household survey was 
conducted from July 2023 to September 2023 to 
evaluate farmers' willingness to pay for the Early 
Warning Climate System (EWCS), with a sample 
size of 200 respondents. Data were recorded in 
Excel and subsequently transferred to SPSS and 
Stata for analysis utilizing descriptive statistics and 
econometric modeling techniques as appropriate. 
The empirical average and median willingness to 
pay (WTP) were computed. The willingness to pay 
(WTP) is examined based on the primary 
characteristics of the sample using descriptive 
statistics and econometric modeling. The double-
bounded model was utilized to assess the 
significance of zero values exceeding 5%. 
 
 

4 Results and Discussion 
 

4.1  The Socioeconomic Attributes of Farmers 

The descriptive statistics of the characteristics of the 
respondents are displayed in Table 4. 
  
Table 4. Descriptive statistics on the characteristics 

of respondents 
Demographics Frequency Percent 

Age 

        20-29 4 2 
      30-39 42 21 
      40-49 37 18.5 
      50-59 45 22.5 
      60 and older 72 36 
Gender 

  Male 190 95 
Female 10 5 
Education 

  No education 4 2 
Primary  9 4.5 
Secondary 121 60.5 
Agricultural  
Post-Secondary 13 6.5 
Post-Secondary 39 19.5 
Tertiary 4 2 
Agricultural Tertiary 10 5 
Farming experience 

  0-10 29 14.5 
11-20 66 33 
21-30 68 34 
31-40 37 18.5 
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According to the findings, 95% of farms had a 
male head. Respondents over 60 made up the largest 
age group (36%). Additionally, the majority of those 
surveyed (60.5%) had only completed secondary 
school. In addition, we asked participants how many 
years they had been farming. The two most common 
age groups were 11–20 years old (33%), and 21–30 
years old (34%). The average farm size was 146.9 
dynym, with an average of 22 dynym owned and 
other rented, while the average household size was 
comparatively modest, with an average of 3 persons, 
including 2 active people per farm. Livestock was 
the primary secondary activity of farmers, 
accounting for 46% of all farmers. 
 

4.2 Relevant Sources for the Distribution of 

 Climate Information 

According to the survey, over the past ten years, 
85.5% of farmers have demonstrated awareness of 
climate facts. This included daily weather data, 
decadal weather forecasts (to identify dry spells, 
flood periods, days with high temperatures, and 
nights with high temperatures), and seasonal climate 
forecasts (to determine the duration, onset, and end 
of the rainy season).  

Mobile weather apps and television were the 
main sources of climate information (Table 3, 
Appemdix). However, according to 73.5% of 
farmers, television was the primary medium used to 
convey daily climatic information.    

Table 5 demonstrates that the best channels for 
disseminating climate information to a larger 
audience were television and mobile phones. Just 
1% and 3% of farmers, respectively, said that using 
Extension Service Agents or gathering information 
from other farms could be the best way to reach 
more farmers.  
 

Table 5.Adequate channels for climate information 
dissemination 

Information 

Channel   

Frequen

cy 

Perce

nt  

 Cumulative 

Frequency 

TV 164 82 82 
Extension 

Service Agent 6 3 85 
Mobile Phone 100 50 135 

NPO 33 16.5 151.5 
From Other 

Farmers 2 1 161 
     

Figure 2 indicates that farmers utilizing the 
internet to obtain information about climatic 
conditions exhibit a greater propensity to respond 
favorably to the early weather forecasting system. 
The Chi-Square test was employed to examine the 
link between WTP and the information channel, 

yielding a p-value of 0.002, indicating a significant 
association between these variables and so 
supporting hypothesis 6. 

 

 
Fig. 2:  Channel of dissemination 
 

 

4.3 The Traits of the Farmer based on the 

 Specific Climatic Information they Seek 

Approximately 45.5% of farmers expressed 
willingness to pay for at least one type of CIS. 
Approximately 44.6% of farmers expressed a 
willingness to pay for the seasonal forecast. Forty-
five percent pertains to the daily climate 
information. Approximately 46.7% expressed a 
willingness to pay for decadal climate information 
(Table 6). 

Table 7 (Appendix) presents the descriptive 
statistics of willingness to pay in relation to farmers' 
characteristics. The willingness to pay was higher 
for women than for men across all the CIS. 
Insufficient Farmers aged 40 to 60 exhibited a 
greater willingness to pay for any Community 
Information System compared to their older 
counterparts. Farmers with farm sizes exceeding 4 
hectares exhibited a greater willingness to pay for 
each Community Irrigation Scheme compared to 
those with less than 1 hectare or between 1 and 4 
hectares. Farmers with a household size of fewer 
than four individuals exhibited a greater willingness 
to pay for all types of CIS compared to those with 
more than four members. Individuals with fewer 
than 15 years of farming experience exhibited a 
greater willingness to pay for each of the CIS. 
Farmers who are aware of climate change tend to 
invest more in all types of Climate Information 
Services (CIS).  Educated farmers and market-
oriented farmers exhibited a higher willingness to 
pay for each CIS. Farmers engaged in livestock as a 
primary secondary activity demonstrated a greater 
willingness to pay for seasonal forecasts, decadal, 

61%
100%

22% 25%

100%

39%
0%

78% 75%

0%

W

T

P

Channel of climate Information

WTP by channel of climate information

No Yes

Chi-Square Tests(p-value=0.002)
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and daily climate information. Farmers derived over 
50% of their income from agricultural activities, and 
those with yields exceeding 6 kv/dyn exhibited a 
greater willingness to pay for each type of CIS. 

 
Table 6. Descriptive statistics for the willingness of 

farmers to  pay for climate information 
Statistics Percent(%) WTP(%) 

Decadal Climate Information 84.5 46.7 
Seasonal  Climate Information 98.5 44.6 
Daily  Climate Information 86 45 
    
4.4 Determinants of Willingness to Pay for 

 Climate Information Services 

The study utilized a double-bounded logit model to 
analyze the factors affecting farmers' willingness to 
pay for CIS. The dichotomous choice model with 
follow-up provides superior informational value 
relative to the simpler format of a single question or 
the Probit Model. The dependent variable is a binary 
indicator reflecting respondents' willingness to pay 
for CIS within the study area. The model 
incorporated six regressors. Table 8 and Table 9, in 
Appendix, present the estimated parameters and the 
effects of the hypothesized explanatory variables on 
willingness to pay for CIS. The chi-square results 
demonstrated that the likelihood ratio statistics were 
highly significant (p <= 0.1) for all six regressions, 
confirming the overall statistical significance of 
each model. Of the 9 variables analyzed, 5 to 9 were 
found to significantly influence the willingness to 
pay for CIS (p < 0.05 or p < 0.01). The findings 
from the double-bounded logit models are displayed 
in Appendix in Table 8 and Table 9. Model 1 
includes variables such as farm size, market 
orientation, income from primary activities (grain), 
and yields. Model 2 includes independent variables 
such as household size, age, education, farming 
experience, and the farmer's awareness of weather 
changes. 

The coefficient values (β) presented in 
Appendix in Table 8 and Table 9 illustrate the 
significance and marginal effects of the predictors 
on the probability of a respondent consenting to pay 
a monthly subscription fee for CIS. The tables 
display the average amount that farmers reported 
they were willing to pay, along with the associated 
confidence intervals. The coefficients in Model 1 
related to farm characteristics, market orientation 
(βd = 39.59217, βs = 65.18714, βda = 53.75996) 
and grain yield (βd = 327.526, βs = 348.5798, βda = 
677.9594) positively impacted farmers' willingness 
to pay for CIS; however, these results lacked 
statistical significance. The regression results 
confirm the validity of hypothesis 4.  The 

coefficients for income from crop production (βd = 
17948.62, βs = 16888.2, βda = 17259.44) and farm 
size (βd = 41.69273, βs = 40.98415, βda = 
40.23853) were positive and significant across all 
three types of CIS, suggesting that both income and 
farm size positively affect farmers' willingness to 
pay for CIS. The regression results confirm the 
validity of hypothesis 3 and 7.  The coefficients in 
Model 2, associated with the socio-demographic 
characteristics of the farmer, including household 
size (βd = 856.2557, βs = 757.8669, βda = 
787.6929) and farmer's experience (βd = -299.5693, 
βs = -315.776, βda = -308.515), positively and 
negatively influenced farmers' willingness to pay for 
CIS; however, these effects were not statistically 
significant. The regression results confirm the 
validity of hypothesis 8. The coefficients for 
farmer’s age (βd = -478.8106, βs = -506.4833, βda = 
-498.4046) were significantly negative, while 
farmer’s awareness (βd = 28265.54, βs = 9937.768, 
βda = 9833.101) and level of education (βd = 
3087.554, βs = 3188.776, βda = 2544.743) were 
significantly positive across all three types of CIS. 
This indicates that age negatively influenced 
farmers’ willingness to pay for CIS, whereas 
awareness and education had a positive influence, 
accomplishing in this case hypothesis 1,  5 , 2. The 
income generated from crop production was 
identified as the primary factor affecting farmers' 
willingness to pay for Early warning system. The 
willingness to pay for Early warning system was 
primarily influenced by income derived from crops, 
rather than factors such as age, family size, farm 
size, or market orientation. Model 1, which pertains 
to farm characteristics, incorporates explanatory 
variables such as farm size, market orientation, yield 
level, and income share from the main activity. The 
average amount that farmers were willing to pay for 
decadal climate information was 23,632.19 Lek 
(23.6 Eur), for seasonal climate information was 
21,608.06 Lek(21.6 Eur), and for daily weather 
information services was 22,596.27 Lek (22.6 Eur),  
annually. Model 2, incorporating explanatory 
variables associated with farmers' socio-
demographic characteristics such as age, education, 
family size, and experience, reveals that the 
willingness to invest in decadal climate information 
amounts to 21,338.78 Lek(21.3 Eur), for seasonal 
climate information to 22,521.43 Lek(22.5 Eur), and 
for daily weather information services to 24,142.46 
Lek (24.1 Eur),  annually.  

Figure 3 illustrates the results of the willingness 
to pay. In summary, YY cases (affirmative 
responses to both the initial and follow-up bids) 
constituted 28%, YN (affirmative-negative) or NY 
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(negative-affirmative) cases accounted for 11.5% 
and 6%, respectively, while NN (negative-negative) 
cases represented 54.5%. 

 
Fig. 3: Outcomes of the willingness to pay for CIS 
 

4.5  Discussions 
The study indicated a moderate willingness to pay 
for CIS, recorded at 45%, in the southern and 
eastern regions of Albania. The observed values are 
lower than those reported in studies conducted in 
other countries, [32], [50], [52], [79], [81]. The 
significant demand for CIS is associated with the 
considerable variability of climatic parameters 
managed by farmers in the region, [52]. The 
willingness to pay for climate information services 
is influenced by various factors, including farmers' 
risk attitudes, insurance, policy environment, and 
the scale of adoption, [85]. According to [86], the 
utilization of climate information by households is 
contingent upon the trust established in the 
forecasts. Furthermore, it is suggested that climate 
information must be reliable, trusted, and coherent 
for farmers to utilize it effectively in climate change 
adaptation. The demand for climate information 
remains low as farmers continue to rely on 
indigenous sources for their climate-related needs, 
[87]. Farmers are disoriented by inaccurate 
scientific forecasts and their inability to understand 
how certain activities contribute to climate change. 
However, it is emphasized that various seasonal 
forecasts possess limited value due to a lack of 
understanding by end-users, particularly because 
they are not adequately equipped at the time of 
demand. In the study conducted by [8], farmers' 
trust in seasonal forecasts has diminished due to 
losses incurred when relying on these forecasts for 
the planting process. Consequently, farmers 
transition to indigenous climate services, thereby 
decreasing the effective demand for scientific 
forecasts. The primary driver of CIS demand is the 
vulnerability to climate variability, [40] [88], [89]. 
Farmers facing climate shocks, such as droughts and 
floods, exhibit increased reliance on their 

vulnerability. Consequently, they are motivated to 
seek solutions, even if it requires financial 
investment. The research indicated that farmers' 
willingness to pay for climate information services 
is contingent upon the specific type of service 
provided. The seasonal climate forecast was the 
most requested Climate Information Service (CIS), 
with a demand of 98.5%; however, only 44% of 
users expressed a willingness to pay for it. In 
contrast, daily weather information was sought by 
86% of farmers, yet only 46.7% indicated a 
readiness to pay. Decadal climate information 
follows, with 84.5% and 46.7% of farmers 
expressing willingness to purchase, respectively. 
The high demand for seasonal information arises 
from its impact on farmers' practices in plant 
production and decision-making processes. This 
Changes are associated with alterations in planting 
dates, land preparation timing, crop types, shifts in 
crop varieties, and the area designated for crops, all 
of which were influenced by seasonal climate 
information, [90], [91]. The significance of seasonal 
climate information is evident in its utilization by 
farmers for strategic and tactical decision-making. 
This includes the selection of crops and varieties, 
the choice of location (e.g., more humid areas, 
lowlands, or plains), and the determination of parcel 
size. Conversely, the daily forecasting requirements 
of the CIS encompass rainfall distribution and 
quantity to ascertain the appropriate fertilizer 
application on fields, as well as wind direction and 
speed for pesticide spraying, [92]. Daily climate 
information was utilized for various aspects of crop 
management, including the selection of dates for 
land preparation, plowing, sowing/planting, 
fertilizing, hoeing, weeding, pest management, 
harvesting, and threshing. A significant majority, 
85.5%, of farmers indicated concerns regarding 
climate risks. Farmers' requests for climate 
information demonstrate their awareness of climate 
risks affecting agricultural production, [20], [72] 
Farmers require information regarding the onset and 
conclusion of the rainy season (95.5%), its duration 
(98%), and the periods of drought spells (99%). The 
significant concern regarding the planting of crops 
due to the risk of drought may support the decision 
to commence planting at the onset of the rainy 
season among farmers, [81]. Nearly a quarter of 
farmers' planting failures are attributed to the onset 
of insufficient rainfall, as noted in [26]. The 
perception of rainfall changes among farmers may 
elucidate the variations observed in their 
requirements for climate information, [81]. This 
study indicated that 82% of farmers preferred access 
to CIS via television, while 50% preferred mobile 

NO-NO
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phones. Identifying preferred access channels would 
enable service providers to disseminate CIS 
effectively to farmers. Utilizing channels preferred 
by farmers can maximize the success and effects of 
CIS. The usability and communication channels, 
including radio, TV, farmers-based organizations, 
churches, and mosques, are significantly important 
for needs estimation in CIS, as noted in [93]. 
According to [94], mobile phone ownership has a 
positive impact on CIS demand. This indicates that 
CIS providers must consider which communications 
effectively reach end-users, specifically farmers. 
Nineteen percent of farmers willing to pay for all 
types of CIS are aged between 40 and 60 years. 
Young farmers exhibited a lack of interest in 
utilizing climate information, prioritizing non-
agricultural activities that yield greater financial 
returns, [95]. The current study identified a negative 
and significant relationship between age and the 
likelihood of farmers being willing to pay for all 
types of CIS (seasonal, daily, and decadal), with a 
maximum threshold of p=0.03<0.05. The 
relationship between age and willingness to pay for 
climate information services (CIS) is unclear, as 
older farmers may leverage their farming experience 
to address climatic shocks, thereby countering the 
influence of new information. Conversely, these 
farmers may recognize the contrasting effects of 
climatic shocks, leading them to be receptive to new 
information, [39]. An increase of one unit in the 
farmer's age resulted in a decrease in the willingness 
to pay for climate information services of 478.8 Lek 
for decadal information, 506.5 Lek for seasonal 
information, and 498.4 Lek for daily forecasts. 
Education positively influences smallholder farmers' 
willingness to pay for climate information services. 
Farmers exhibiting higher educational attainment 
and greater concern regarding climate change 
demonstrated an increased willingness to invest in 
climate adaptation measures [12], [13], [53], [54], 
[81]. The present study indicates a positive and 
significant relationship between education and the 
likelihood of farmers' willingness to pay for CIS, 
with a maximum p-value of 0.09, which is less than 
0.1. A unit increase in farmer education is 
associated with an increase in the likelihood of 
willingness to pay for climate information services 
of 3087.6 Lek for decadal information, 3188.6 Lek 
for seasonal information, and 2544.7 Lek for daily 
forecasts. Education can enhance farmers' awareness 
of weather and climate changes, [9]. Education 
enhances farmers' ability to comprehend climate 
information, thereby informing their agricultural 
production decisions in the context of climate 
change, [81]. An educated household head is likely 

to actively seek, comprehend, and apply information 
regarding, [39]. Increased awareness of climate 
information significantly enhanced farmers' 
willingness to pay. This indicates that farmers must 
conduct trials of CIS prior to committing to payment 
for the service, [96]. The lack of awareness 
regarding climate change was recognized as an 
obstacle to the effective implementation and 
utilization of Climate Information Services (CIS) in 
agricultural decision-making, [32]. According to 
[73], climate change awareness and perception may 
influence access to and needs for Climate 
Information Services (CIS) for two primary reasons: 
1) Farmers experiencing adverse weather and 
climate conditions are likely to seek CIS to mitigate 
similar future occurrences. Farmers' incomplete 
understanding of the adverse effects of weather and 
climate conditions on production may lead to 
complacency regarding the impacts of climate 
change. As noted in [65], the lack of awareness 
regarding CIS serves as a significant barrier to its 
application in decision-making. There is a pressing 
need for improved advertising and dissemination of 
current CIS information packages. The current study 
indicates that awareness has a positive and 
significant relationship with the likelihood of 
farmers being willing to pay for all types of CIS, 
with a threshold of maximum p=0.08<0.1. An 
increase in farmer awareness correlates with a rise 
in the willingness to pay for climate information 
services, quantified as 28.265 Lek for decadal 
information, 9937 Lek for seasonal information, and 
9833 Lek for daily forecasts. Farm size is significant 
(p=0.09<0.1) and positively correlated with farmers' 
bids regarding willingness to pay amounts. A unit 
increase in farm size resulted in an average increase 
of 41 Lek in the likelihood of willingness to pay for 
climate information services, contingent upon the 
type of CIS. Households with large farm sizes can 
increase crop diversity and mitigate risks associated 
with unpredictable climates, thereby addressing the 
high demand for CIS, [39]. This finding aligns with 
that of [97], which indicated that an increase in farm 
size correlates with improved access to agricultural 
information. Additionally, farmers operating large 
farms exhibit a heightened demand for climate 
information, attributable to the significant potential 
losses linked to climate change, [98]. Farmers with 
larger farm sizes are likely to achieve higher 
incomes from the market for their produce, which 
leads them to be willing to pay more for weather 
information, especially those with substantial on-
farm income and significant farm sizes, [50]. 
Income from primary agricultural activities was 
found to significantly and positively influence 
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smallholder farmers' willingness to pay for climate 
information services, with a threshold of 
p=0.00<0.001. [98] stated that there is a direct 
relationship between income and the demand for 
CIS. An increase of 1% in household monthly 
income significantly raised the likelihood of 
willingness to pay for climate information services 
by 17,948.6 Lek(17.9 Eur) for decadal information, 
16,888.2 Lek for seasonal information, and 
17,259.44 Lek (17.2 Eur)for daily forecasts. The 
lack of sufficient financial resources restricts 
farmers from utilizing essential tools for 
incorporating seasonal forecasts into their decision-
making processes regarding climate risks, [99]. 
Consequently, increased household income 
enhances the adaptive capacity of households to 
climate change. In the same way, households that 
counted on farming as the main livelihood activity 
had a higher likelihood of using seasonal CIS. This 
is because these households may be forced to 
research for information and technologies that 
increment their yields contrasted to other farmers 
with alternative resources who call farming as a 
simple tradition, [100]. 
 
 
5    Conclusions 
This research examined the preferences and option 
value of climate information services in Albania's 
southern and eastern regions. This study evaluated 
farmers' willingness to pay (WTP) for decadal, 
seasonal, and daily Climate Information Services 
(CIS) and examined the factors influencing this 
willingness. The overall demand for climate 
information increased; however, the extent of this 
demand varied based on the specific type of climate 
information required. The analysis indicated that a 
significant majority (98.5%) of farmers require 
seasonal climate information, while 86% seek daily 
weather information to inform their agricultural 
planning decisions. The demand for climate 
information is influenced by factors such as farmers' 
age, literacy level, farm size, and income derived 
from primary agricultural activities. The willingness 
to pay (WTP) is influenced by farmers' capacity to 
anticipate climate conditions, their utilization of 
television and mobile phones for information, their 
awareness of prior forecasts, and the early onset of 
the rainy season. 

Approximately 46.7% of farmers willing to pay 
would contribute an estimated average of 21,338.78 
Lek for decadal climate information. In contrast, 
44.6% of farmers are prepared to pay an estimated 
average of 22,521.43 Lek for seasonal climate 
information, while 45% are willing to pay an 

estimated average of 24,142.46 Lek for daily 
weather forecasts, with sociodemographic factors as 
predictors. The estimated average willingness to pay 
(WTP) was 23,632.19 Lek for a 10-year decadal 
climate forecast, 21,608.06 Lek for a seasonal 
climate forecast, and 22,596.27 Lek for daily 
forecast information. 

A pressing requirement exists for a climate 
report generated from advanced applications that is 
readily accessible and comprehensible to farmers. 
The distribution of climate information must be a 
central consideration in agricultural policy 
discussions to enhance farm risk management.  

Governmental organizations can play a 
fundamental part in this concern, especially in 
building the capacity of farmers to transcribe and 
employ climate and weather information in their on-
farm business. To quicken the commercial 
development of this type of services, private players 
could be subsidized for a period, to assist in creating 
a viable market for CIS and to stimulate private 
entities to invest in tailor-made climate and weather 
information services. Our findings suggest that CIS 
could be an important piece of the climate 
adaptation puzzle, as these services could take some 
of the risk out of farming activities, enhancing the 
climate elasticity of Albania’s agricultural sector 
and rolling out its agriculture potential. Future 
research may encompass the types of information 
supplied by the EWS and the observed sectors. The 
model exhibited limitations regarding the sectors 
and crops analyzed. The type of crop or sector was 
excluded as a controlling factor. Furthermore, we 
focused exclusively on climate data to streamline 
the model. The most recent EWS designs 
incorporate supplementary information, including 
agronomy advisory, disease, and pest data.  

Trust in EWS management and the quality of 
information are other significant factors.  Given the 
absence of a functional Early Warning System 
(EWS) for at least the past decade, the limited 
experience of farmers with such a system precluded 
the inclusion of these factors in the model. 
Subsequent analyses regarding the willingness to 
pay for an established early warning system (EWS) 
should consider farmers' trust and quality 
perception. This includes assessing how farmers' 
perceived usefulness and trust in the EWS's 
functionality affect their willingness to pay for a 
fee-based system. 
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APPENDIX 
 

Table 1. Bid Structure used in the study (1,000Lek =1Euro) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Author's own elaboration 

Initial Bid Follow-up Inferior  Bid Follow-up Superior Bid 

              10,000                                      5,000                                     15,000  
              15,000                                   10,000                                     20,000  
              20,000                                   15,000                                     25,000  
              25,000                                   20,000                                     30,000  
              30,000                                   25,000                                     35,000  
              35,000                                   30,000                                     40,000  

Table 2. Comparative analysis  
Author Econometric 

Model 

Dependent variable Independent variable Effects 

[77] Two-step 
Heckman 
selection model 

Y- farmer’s WTP 
for seasonal climate 
forecast 

- Gender 
- Source of Information 
- Off-farm incomes 
- Membership in farmers associations 
- Farmer’s Climate perception 

+ 
+/- 
+ 
+ 
+ 

[78] Double-
bounded 
logit model 

Y- farmer’s WTP 
for climate information 
services 

- Age of respondent 
- Cost to access CIS  
- Education level 
- Training toward technology gaps 

- 
- 
+ 
+ 

[79] Tobit Y- farmer’s WTP 
for seasonal climate 
information 

- Education 
- Farm size 
- Farm Income 
- Access to Market linkage 
- Ownership of a Radio 
 

- 
+ 
+ 
- 
+ 
 

[80] Logit Y- Farmers 
willingness to pay for 
improved climate 
services 

- Type of CIS/ Seasonal forecasts 
- Accuracy of CIS 
- Dissemination channel 
- Market information/ selling price 

- 
+ 
+ 
+ 
 

[81] Probit Y-farmers willingness of 
to pay for climatic 
information 

- The need for climatic information 
- Source of information 
- The role of the farmer's age and his 

access to technology 
- The use of climatic information in 

decision making plan production  
- Type of agricultural information 

+ 
+ 

+/- 
+ 
 

 
+ 

[82] Logit Y-WTP for Climate 
Change Mitigating 
Policies 

- Age of respondent 
- Farming experience in years 
- Own farmland 
- Farm Size 
- Other Income generating activity 

- 
+ 
+ 
- 
+ 

[83] Probit Y –needs for early 
warning climate system 

-  Gender 
-  Access to smart technologies 
-  Crop variety rotation/influence 
-  Diversity of information sources 
-  Reliability in information sources 

+/- 
+ 
+ 
+ 
+ 

[32] Logit Y - farmers willingness 
to pay for service on 
climatic information 

-  Experience with the dryer 
-  Access to the irrigation system 
- Farming experience/years of experience 
-  Income/farm size 

+ 
- 
+ 

   + 
[52] Tobit Y - farmers willingness 

to pay for service on 
climatic information 

-Market orientation 
-Type of climatic information 
-Awareness of climate information 
-Climate-smart agriculture 

+ 
+ 
+ 
+ 

[84] Double-hurdle Y - farmers willingness 
to pay for service on 
climatic information 

-  Production purpose 
-  Access to loans/other services 
-  Adaptive capacity 
- Perception of climatic conditions 
-  Climatic information 
-  The level of education 
-  Farmer’s Age 

+ 
+ 

+/- 
- 
+ 
+ 
- 
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Table 7. WTP (Lek)(1 Eur=1,000 Lek) for climate information services according to farmers’ characteristics. 
 

Variables   
Decadal Climate Information Seasonal Climate Information 

Daily Climate 

Information 

 Age   Percent WTP Percent WTP Percent WTP 

 Less than 40 
 

16.9             22,413.79  14.9       22,413.79  14.5          22,413.79  
 40 to 60 years 

 
19.3             22,878.79  19       22,972.97  19          22,763.16  

 More than 60 years 
 

10.5             20,000.00  10.76       20,000.00  11.5          19,130.43  
 Gender               
 Male 

 
45             22,012.99  42.1       21,768.00  42.5          21,411.76  

 Female   1.7             23,333.33  2.6       27,000.00  2.5          27,000.00  
 Education               
 Not educated 

 
24.6             21,547.62  25.1       21,632.65  26          21,057.69  

 Educated   22.1             22,631.58  19.5       22,631.58  19          22,631.58  
 Farming experience               
 0-15 

 
14             22,916.67  13.9       22,592.59  13.5          22,592.59  

 15-40   32.7             21,696.43  30.8       21,833.33  31.5          21,349.21  
 Wheat Cropping area     

 
        

 Less than 1 ha   4.8             20,625.00  4.4       20,625.00  4          20,625.00  
 1 to 4 ha 

 
19.9             21,323.53  21.2       21,463.41  22          20,795.45  

 more than 4 ha   22             23,026.32  19       23,026.32  19          23,026.32  
 Household Size     

 
        

 Less than 4 person   44.4             22,302.63  42.1       22,378.05  42.5          22,000.00  
 more than 4 persons   2.3             17,500.00  2.5       17,000.00  2.5          17,000.00  
 Awareness to Climate information 

 
        

 Not exposed   9.9             21,176.47  9.2       20,833.33  9          20,833.33  
 Exposed   36.8             22,301.59  35.4       22,391.30  36          21,944.44  
 Livestock     

 
        

 No livestock   18             21,451.61  16.4       21,562.50  16          21,562.50  
 Practice livestock   28.7             22,448.98  28.2       22,363.64  29          21,810.34  
 Farmes main activity     

 
        

 Agriculture as primary   40.9             22,000.00  39.5       22,012.99  39.5          21,708.86  
 Agriculture as secondary   5.8             22,500.00  5.1       22,500.00  5.5          21,818.18  
 Income derived from agriculture activity 

 
        

 less than 50%   32.1             21,454.55  31.3       21,475.41  31.5          21,111.11  
 more than 50%   14.6             23,400.00  13.3       23,461.54  13.5          23,148.15  
 Market orientation     

 
        

 Non market oriented   10.5             21,111.11  11.3       21,363.64  12.5          20,200.00  
 Market oriented   36.2             22,338.71  33.3       22,307.69  32.5          22,307.69  
 wheat cropp yields     

 
        

 Less than 4 kv/dyn   12.9             19,545.45  11.3       19,545.45  11          19,545.45  
 4 to 6 4 kv/dyn   23.4             22,375.00  23.6       22,282.61  24.5          21,632.65  
 more than 6 kv/dyn   10.4 24,444.44 9.7 24,473.68 9.5          24,473.68  
  

 
 
 
 
 

Table 3. Access to climate information through dissemination channels 

Information Type Percent 

Channel of Climate Information Services 

TV 
Extension 

Service Agent 

Mobile 

Phone 
NPO 

From 

Other 

Farmers 

daily high-temperature periods  91          73.0                              2.5           43.5           16.5              0.5  

nightly high-temperature periods  87.5          70.5                              2.0           45.0           16.5              0.5  

Start and end  of the rainy season 95.5          77.5                              3.0           48.0           16.5              1.0  

length of rainy season 98          80.0                              2.5           49.5           16.5              1.0  

drought spells period 99.5          81.5                              3.0           49.5           16.5              1.0  

flood  73          56.5                              2.0           37.5           16.5                -    
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Table 8. Model 2 Coefficients  of explanatory variables on WTP based on type of CIS and  Socio-demographic 
factors 

Variables 
Decadal Climate Information Seasonal Climate Information Daily Climate Information 

Coefficients P>|z|  Coefficients P>|z|  Coefficients P>|z|  

Household size 856.2557 (1714.04) 0.62 757.8669 (1631.575) 0.64 787.6929 (1588.103) 0.62 

Age    -478.8106**    (219.0439) 0.03 
-506.4833*** 

(205.2341) 
0.01 

-498.4046*** 

(197.7586) 
0.01 

Education 3087.554* (1633.796) 0.06 3188.608** (1579.927) 0.04 2544.743* (1504.052) 0.09 

Farmer's Experience -299.5693 (241.2136) 0.21 -315.776  (229.6783) 0.17 -308.515 (223.5913) 0.17 

Awareness 8265.54** (4340.65) 0.05 9937.768*  (5635.4) 0.08 9833.101* (5465.823) 0.07 

Constant 28265.54 (14340.65)   28703.43  (13746.7)   30833.01 (13369.04)   
Sigma 20720.77 (3063.17)   20370.78 (2808.602)   19962.3 (2650.25)   
Number of obs 170   194   199   
Wald chi2 14.83   17.78   17.45   
Prob > chi2 0.01   0.00   0.00   
Log likelihood -167.79892   -188.64594   -196.40493   
Restricted WTP point estimate with 

confidence intervals(95% CI) 
21338.78   22521.43   24142.46   

Standard errors in parentheses, *** p < 0.01, ** p < 0.05, * p < 0.1.  

 
          

Table 9. Model1 Coefficients  of explanatory variables on WTP  based on type of CIS and  farm typology 
Variables 

Decadal Climate Information Seasonal  Climate Information Daily  Climate Information 

Coefficients P>|z|  Coefficients P>|z|  Coefficients P>|z|  

Farm size(Dynym) 
41.69273* (24.75214 

) 
0.09 40.98415* (24.38829) 0.09 

40.23853*  

(23.75393) 
0.09 

Market Orientation 39.59217 (56.1264 ) 0.48 65.18714 (53.52174) 0.22 
53.75996 

(50.90618) 
0.29 

Shared income from main activity 
17948.62*** 

(6275.215) 
0.00 

16888.2*** 

(6099.961) 
0.01 

17259.44*** 

(5851.39) 
0.00 

Grain Productivity 327.526 (395.0817) 0.41 348.5798 (395.0945 ) 0.38 
677.9594 (378.8039 

) 
0.39 

Constant 5274.75 (4285.167)   4265.116 (4050.152 )   
4920.678 

(3813.345)   

Sigma 19036.98 (2719.021)   18944.53 (2526.901)   18488.9 (2377.472)   

Number of obs 171   195   200   

Wald chi2 18.04   20.89   21.67   

Prob > chi2 0.00   0.00   0.00   

Log likelihood -169.23746   -190.18631   -197.03985   

Restricted WTP point estimate 

with confidence intervals(95% 

CI) 

23,632.19 

  
21,608.06 

  
22,596.27 

  

Standard errors in parentheses, *** p < 0.01, ** p < 0.05, * p < 0.1.  
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