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Abstract: Climate change is a vulnerable construct in the socioeconomic and 
political performances of geographical boundary of any economic status. It also 
influences the agricultural value chain activities like dairy farming and production. 
The study proposes and empirically examines the impact of climate change on the 
dairy production in the southeastern region of Bangladesh. The study applies the 
multi-nominal logistic regression and descriptive analysis (frequency and 
crosstabulation) to empirically test the data from 150 smallholders’ dairy farmers. 
The result shows higher degree of relationship between milk production and 
supporting variables, as well as significant contributions of the supporting 
variables except parasite occurrence in the multi-nominal (logistic) regression 
model. In addition, the study indicates 55.97% and 79.54% probability of likeliness 
of occurrences of the two-logit equation like milk production decreases as well as 
milk production constant. More importantly, the result also reveals that water 
availability and pasture production have a significant pressure on this equation.  
The finding of the study provides some theoretical and managerial insight for 
understanding the perceived impact of climate changes on the smallholders’ dairy 
production.  
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1. Introduction      

Human perceptions of climate, its variability and potential change have become an important 

challenge for understanding climate–society interactions, as more attention is given to studies of 

human adaptation to climate change (Lindskog, 1994, Dahlberg & Blaikie, 1996; Rebetez, 1996; 

Ovuka & Lindqvist 2000). Bangladesh is likely to be one of the most vulnerable countries of the 

world in the event of climate change (Ali 1999; IPPC, 2007; GCCA (Global Climate Change 

Alliance). The geographical location and geomorphological condition of Bangladesh have made 

the country one of the most vulnerable ones to climate change. Bangladesh, situated at the 

interface of two different environments, with the Bay of Bengal to the south and the Himalayas to 

the north. This peculiar geography of Bangladesh causes not only life living monsoons but also 

catastrophic ravages of natural disasters, to which now added climate change. 
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Climate change impacts in Bangladesh are likely to come from the south –that is, Bay of Bengal 

and adjoining North Indian Ocean (Ali, 1999). Climate change impact will consequence 

Bangladesh in disparate ways, like rising sea level, frequent flood, deteriorate the poverty with 

health and nutrition, increase salinity in coastal areas (Haque 2008) tropical cyclone, storm surges, 

coastal erosion, monsoon wind, evaporation for monsoon rainfall, floods and droughts (Ali, 1999; 

GCCA (Global Climate Change Alliance). Climate change and variability have already had an 

impact on the lives and livelihoods of the people living in coastal areas and in the arid and semi-

arid region of Bangladesh (Global Climate Change Alliance). Smallholder agriculture is used 

more generally to describe the rural producers, predominantly in developing countries, who using 

mainly family labor and for whom the farm provides the principal source of income (Morton, 

2007). 

The climate change has momentous pressure on the socioeconomic and political status of 

Bangladesh. However, it has activist and unhelpful involvement in the achievement of agricultural 

value chain growth, like crop cultivation, dairy farming, forestation, fishing etc. The dairy farming 

has multilevel role in the climate change as a victim and the causes of the result. It has well 

acknowledged that dairy farming both contributes to and affected by climate change. The dairy 

production plays a part in greenhouse gasses (GHGs) emissions, particularly methane, which 

contributes to climate change. While the livestock sector as a whole is responsible for 18 percent 

of total anthropogenic GHG emissions measured in carbon dioxide (CO2) equivalent (FAO, 2006) 

global dairy production accounts for 4 percent of the total global anthropogenic GHG emissions 

(FAO, 2010). South Asia generates the largest share of emissions, combining large production of 

milk with relatively high emission per kg of milk. By contrast, the Western Europe ranked in third 

place for its share of global emissions, even though is the largest producer of milk (FAO, 2010). 

The dairy farming is a highly susceptible to climate change caused by escalating the temperature, 

altering the rainfall pattern and mounting sea level. These factors affect feeding and water 

availability, animal health and breeds, and in turn milk production. Warmer and drier conditions 

increase the likelihood of heat stress in cattle. There is normally a decrease in milk production for 

cow under heat stress. Changes in rainfall patterns affect pasture growth patterns, thereby affecting 

the quality and quantity of both feed grains and fodder produced outside dairy areas. Droughts 

lead to water shortage, which in turn leads to a decrease in milk production (Siemes, 2008). There 

has ample evidence that climate change has an impact on the increase or decrease in animal 

disease risk. Examples of diseases that are related to climate change include ‘Avian Influenza’ that 

has spread over four continents since the beginning of the new millennium; which spread across 

Europe; and the Rift Valley fever that spread in Africa because of severe floods (Bruckner, 2008). 

The livestock sector is highly dynamic, and climate change will be an additional factor affecting 

this dynamic (FAO (2010). However, due to pressures, current needs and climate change’s slow 

but long-term effect, the livestock community is not yet fully aware of its possible impact on the 

sector. The direct effects of climate change will depend very much on the livestock production and 
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housing system, with high-output breeds in confined systems being better protected from natural 

adversities that breed in extensive grazing systems. 

The purpose of this study is to investigate the perceived impact of climate change on the value 

chain. Subsequently, examine the professed impact of rainfall pattern on the water availability, 

disease occurrences, and pasture production. The study also explores the contribution of rainfall 

pattern in the value chain, particularly on the milk production of smallholders’ dairy farmers in the 

southeast region in Bangladesh. 

The shape of this paper as follows: the second section brings literature review up, the third section 

provides further information about the data and methodology, the fourth section exhibits the 

estimation process and results, and the last section summarizes the paper with theoretical and 

managerial implication. 

2. Literature Review 

2.1 Climate Change 

A number of studies on the impact of climate change in Bangladesh exist. Noteworthy, among 
them are those of Mahtab (1989); Pramanik & Ali (unpubl.); BCAS (1994); BUP (1994); and 
Bangladesh Climate Change Country Study Program (1997). Quite a few details have been 
discussed in these and other studies with respect to impacts, adaptation, awareness, and mitigation. 
In Additionally (Ali, 1999) identified Bangladesh is a most vulnerable countries in the world to 
climate change. The possible impacts of climate change in Bangladesh through tropical cyclones, 
storm surges, coastal erosion and backwater. However, cyclone intensity increase in a sea surface 
temperature rise of 2 and 4°C the earlier study Victor Kasulo (2012) recognized farmers’ 
perception of climate change is very important for their adoption of adaptation strategies. 
Moreover, verified that the 40% of the respondents perceived that the amount of rainfall that the 
area had received over the past five years had increased. However, farmers were also of the view 
that an increase in rainfall led to an increase in pasture production, water availability and milk 
production. Furthermore, recommended a strong relationship between milk production on one 
hand and water availability, and pasture production. (Basak, n.d) explained climatic factors such 
as temperature, rainfall, atmospheric carbon dioxide, solar radiation etc. are closely linked to 
agricultural production. Therefore, rice production would be a major concern in recent years due 
to changing climatic conditions, because there is a significant amount of rice yield may hamper for 
only fluctuations of those climatic parameters. The study also focused Boro rice yields, reduce at a 
range of 2.6 to 13.5% due to increased 20C maximum temperature and 0.11 to 28.7% for 40C 
maximum temperature (the base year 2008). Further more, Key & Sneeringer (2014) considered 
that, in the United States, climate change is likely to increase average daily temperatures and 
frequency of heat waves, which can reduce the meat and milk production. The methods livestock 
producers use to mitigate thermal stress-including modification of animal management or housing-
tend to increase production cost. The study also justified this information for estimating the 
possible declining of milk produced in 2030 resulting from climate change. Moreover, Verge, 
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Dyer, Desjardins & Worth (2007) explicated the impact of an increase in production efficiency on 
greenhouse gas (GHG) emission, also estimated the combined methane (CH4), nitrous oxide 
(N2O) and dioxide (CO2) emissions per unit of production. This study also calculated the GHG 
emissions from the Canadian dairy industry in 2001 as a fraction of the milk production and per 
dairy animal. The study also highlighted that nitrous oxide emissions were equal to 3.17 Tg CO2 
eq and carbon dioxide emissions were equal to 1.4 Tg. On the intensity basis, average GHG 
emissions were 1.0 kg CO2 eq/kg milk. Methane emissions per kg of milk estimated at 19.3 
CH4/kg milk, which is in agreement with Canadian field measurement. Besides, Khalil-ur-
Rehman, Tunio, & Kuthu (2009) elucidated heavy worm load present in buffaloes causing huge 
economic loss to the farmers by reducing milk production and retarded growth. The review of in 
advance works reveals that many research works have conducted related directly and indirectly 
with subject to the proposed research, but in a different social, economical, political, 
environmental and cultural status. 

2.2 Value Chain 

The value chain extends the hierarchy of value generating tricks. It refers to the sequence of value- 
adding actions from production to consumption through processing and commercialization (FAO, 
2010; kaplisky and Morris, 2000), each individual layer of chain contain the backward and 
forward linkage (FAO, 2010). The aspiration of the value chain is to convey maximum value to 
the end user for the least feasible total cost. Agricultural value chain refers the value generating 
tasks within the chain from production to disseminating to the consumption through the line and 
commercialization. 

A value chain describes the full range of activities required to bring a product or service from 
conception, through the different phases of production (involving a combination of physical 
transformation and the input of various producer services), delivery to final consumers and final 
disposal after use (Kaplinsky and Morris 2000). The livestock value chain (dairy value chain) 
unifies the full range of activities required to bring a product to final consumers passing through 
the different phases of production, processing and delivery (IDRC, 2000).  Value chain describes 
the full range of activities required to bring a product or service through the different phases of 
production, including physical transformation, the input of various producer services, and 
response to consumer demand (Kaplinsky, Raphael and Morris, 2000). 

In Bangladesh, no in-depth studies have conducted on the subject. Such research gaps motivated 
the present researcher to undertake a study on the “Perceived Impact of Climate Change on the 
Value Chain: A Focus on Dairy Industry of Bangladesh”. 

3. Data and Methodology 

The study was a descriptive nature. The secondary and primary data used for justifying to intends 
of the study. The study collected primary data through a direct survey using an administered 
questionnaire, with the population consisting of smallholders’ dairy farmers who farming over the 
last 10 years. The survey was undertaken for two months (January- February 2015) in the 
southeastern region of Bangladesh, particularly Chittagong district partially (Patanga and 
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Halishohar Costal area as well as Boalkhali, Patia and Anowara Thana) {Appendix 1, fig : (a & 
b)}. I surveyed 200 samples under the support of judgment sampling techniques and got 150 
samples approximately 75% were received as complete samples for analysis after editing and 
coding data. A ‘Likert Scale’ used for the respondents to indicate whether the amount of rainfall 
and salinity had increased, decreased or remained constant. Apart from indicating their perceptions 
on the change in rainfall and salinity pattern, respondents also asked to mention the effects of 
those changes on the dairy farming. In particular, respondents asked to indicate the effects of 
changes in rainfall on the following attributes (variables) of dairy farming: Pasture production, 
disease occurrence, parasite occurrence, water availability and milk production. Data on the 
perceived impact of changes in rainfall patterns was initially analyses using Statistical Package for 
Social Scientists (SPSS). Descriptive statistics such as percentages and frequencies, 
crosstabulation had used for summarizing and presenting the results. Furthermore, a multi-nominal 
(logistic) regression model (Pallant, 2006) used to analyze the statistical significance of these 
responses on milk production. Milk production was coded as a categorical dependent variable with 
the following values: 0 = decrease in milk production; 1 = constant milk production; and 2 = 
increase in milk production. Water availability, disease occurrences, and Parasite occurrences and 
pasture production, were also coded as categorical independent variables with the following 
values: 0 = decrease; 1 = constant; and 2 = increase. The results and findings of the study also 
included in the report. 

4. Finding and Discussion 

4.1. Rainfall and salinity patterns and Consequence of rainfall pattern on the water availability, 
disease occurrences, pasture production and milk production. 

The terms of the perceptions of the smallholder farmers about the rainfall and salinity in the 
sample areas, the result exposed that 42.7% respondents declared that rainfall decreased (figure 1), 
14.7% rainfall, constant and 42.7% rainfall increased, the chart also exhibited 16.7% respondents 
confirmed that salinity decreased, 38.7% salinity constant and 44.7% salinity increased over the 
last 10 years. 

Figure 1:   Rainfall and Salinity Pattern in Sample Area (2005 -2014 

 

Sources Appendix 2 (A & B) 
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Appendix -3 Table (a, b, c, d, and e) demonstrated that result of the changing rainfall pattern on 

the dairy farming in the south- eastern region (Costal area) in Bangladesh. The result justified that 

equal no of respondents seemed that rainfall pattern increased and decreased by 42.7%, although 

lone 14.7% considered a constant pattern of rainfall in the sample areas. The vibrant rainfall 

pattern has a mentionable effect on the dairy farming with milk production and other support 

materials, like as (water availability, disease occurrences, pasture production and Parasite 

occurrences) in Bangladesh specially in sample areas. Table (a) supported Rainfall *Pasture 

production also described that, 64 respondents felt that rainfall decreased along with 61 

respondents is aware of pasture production decrease over last 10 years. Among them, 64.1% 

respondants felt that pasture production decreased, 21.9% constant and 14.1% increased within 

rainfall and 67.2%, 29.2% and 22% of pasture production. Table (b) justified Rainfall *Disease 

occurrences through Crosstabulation also described that 64 respondents felt that rainfall decreased 

along with 7 respondents is aware of Disease occurrences decrease over last 10 years. Among 

them, 0% felt that Disease occurrences decreased, 3.1% constant and 96.9% increased within 

rainfall and 0%, 3.7% and 69.7% within Disease occurrences. Table (c) evaluated Rainfall 

*Parasite occurrences through Crosstabulation also described that 64 respondents felt that rainfall 

decreased along with 15 respondents is aware of Parasite occurrences decrease over last 10 years. 

Among them, 0% felt that Parasite occurrences decreased, 23.4% constant and 76.6% increased 

within rainfall and 0%, 3.7% and 69.7% within Parasite occurrences. Table (d) observed Rainfall 

*water availability through Crosstabulation also described that 64 respondents felt that rainfall 

decreased along with 54 respondents is aware of water availability decrease over last 10 years. 

Among them, 73.4% felt that water availability decreased, 20.3% constant and 6.3% increased 

within rainfall and 87%, 16.9% and 21.1% within water availability. Table (e) examined Rainfall 

*milk production through Crosstabulation also described that, 64 respondents felt that rainfall 

decreased along with 56 respondents is aware of milk production decrease over last 10 years. 

Among them, 64.1% felt that milk production decreased, 14.1% constant and 21.9% increased 

within rainfall and 73.2%, 20% and 28.6% of milk production and 22 respondents felt that rainfall, 

constant along with 45 respondents are aware of milk production constant over last 10 years. 

Among them, 45% felt that milk production decreased, 86.4% constant and 9.1% increased within 

rainfall and 1.8%, 42.2% and 4.1% within milk production. The table also demonstrated that 64 

respondents felt that rainfall increased along with 49 respondents is aware of milk production 

decrease over last 10 years. Among them, 21.9% respondants felt that milk production decreased, 

26.6% constant and 51.6% increased within rainfall and 25%, 37.8% and 67.3% of milk 

production. 

4.2. Rainfall pattern in turn of milk production by smallholder farmers in the southeast region 
in Bangladesh 

Logistic regression (log-odds) requires binary dependent variable categorical variables with two 

categories the initial logs likelihood function (2LL) is a statistical measure, like total sum squares 
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in regression. If our independent variables have a relationship to the dependent variable, we will 

improve our ability to predict the dependent variable accurately and the log likelihood measure 

will decrease. Model fitting information (Appendix-2, Table: b) demonstrated that initial log 

likelihood value (intercept only) 229.653 is a measure of a model with no independent variable, 

i.e. only constant or intercept. The final log likelihood value 139.423 is the measure computation 

after all of the independent variables has entered into the logistic regression. The difference 

between two measures in the model chi-square value (90.230 = 299653-139.423) with p= 0.00 

which is less than the level of significance of 0.05 (p< 0.05). This test is analogous to the F-test for 

R2 value in multiple regressions that test whether or not the improvement in the model associated 

with the additional variables is statistically significant. Pseudo R-Square examined that strength 

relationship between dependent variable and independent variables. The Cox and Snell R2 

measure operate like with R2 higher values indicating greater model fit. However, this measure is 

limited in that it cannot reach the maximum value of 1, so Nagelkerke proposed a modification 

that had the range from 0 to 1. We will rely upon Nagelkerke’s measures as indicating the strength 

of the relationship. Cox & Snell R-square and Nagelkerke R-Square value provides an indication 

of the amount of variation in the dependent variable. These have been described as pseudo R-

square. The distribution in (Appendix-2, Table: c) reveals that the value is .452 and .509 

respectively. These values testify that between 45.2% and 50.9% of the variability explained by 

this set of variables used in the model. This percentage is satisfactory as the values of logistic 

regression measures are usually much smaller than the corresponding ones for a linear model 

(Norusis, 2005) there are two outputs related to the statistical significance of the individual 

predictor variables: the Likelihood Ratio Tests and Parameter Estimates. Likelihood Ratio Tests 

(Table-2 a) indicate the contribution of the variants to the relationship between the dependent 

variable and the individual, independent, these also variable tests are a hypothesis test that the 

variants contribute to the reduction in error measured by the-2 Log Likelihood of Reduced Model. 

Likelihood Ratio Tests evaluate the contribution of each variable to the model. It is a test for the 

individual coefficients and tests the hypothesis that the coefficients are zero. The-2 log-likelihood 

is computed from the reduced model; that is a model without the variable. The significance of the 

test is small (less than 0.05 or 0.10), then the effect contributes to the model (Polyzos & Minetos, 

2013). In this model, the variables including pasture production, disease occurrences, water 

availability and parasite occurrence have a significant effect of milk production due to p<0.05 

except Parasite occurrence p<.655 which is greater than 0.05 or 0.10. This test can use instead of 

Wald test, cause Wald test sometimes fails to correctly reject the null hypothesis when coefficients 

are large. 
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Table 2 (a): Likelihood Ratio Tests 

Effect 

Model Fitting 
Criteria Likelihood Ratio Tests 
-2 Log 

Likelihood of 
Reduced Model Chi-Square df Sig. 

Intercept 139.423 .000 0 . 
p_prod 158.446 19.023 4 .001 
d_occur 160.655 21.232 4 .000 
w_avail 165.691 26.268 4 .000 
pa_occur 141.863 2.440 4 .655 

The chi-square statistic is the difference in -2 log-likelihoods between the final model and a 
reduced model. The reduced model is formed by omitting an effect from the final model. The 
null hypothesis is that all parameters of that effect are 0. 

a. This reduced model is equivalent to the final model because omitting the effect does not 
increase the degrees of freedom. 

Chi- Square = 90.230,  df = 16 , p= 0.000 / Cox and Snell = 0.452,  
Nagelkerke = 0.509,  McFadden= 0.275 

Sources: Appendix-2 table 2b, 2c 

Multi-Nominal Logistic Regression Equation: 

Logit (p) = a + b1x1+b2x2+…+bnxn 

[a = Intercept; b1-bn: regression coefficients] 

The equations are:  

Ln [odds] X = -1.742 + (-.793) A1 + (-.516) A2 + (-21.038) B1+ (-1.198) B2+ (3.675) 

C1+ (2.846) C2 + (-.937) D1+ (-.182) D2 

Ln [odds] Y = -1.687 + (2.245) A1 + (1.907) A2 + (-21.541) B1+ (.428) B2+ (-1.392) 

C1+ (.406) C2 + (-.660) D1+ (.304) D2 

Predicted probability = eln(odds) /(1+eln(odds)) 

[Where: A1= Pasture Production Decreased, A2= Pasture Production Constant, B1= Disease 

occurrence Decreased, B2= Disease occurrence Constant, C1= water availability Decreased, 

C2= water availability Constant, D1= parasite occurrence Decreased, D2= parasite occurrence 

Constant,] [X = Equation of Milk Production Decreased, Y= Equation of Milk Production 

Constant] 

The parameter estimates Appendix-2 table-(e) summarize the effect of each independent variable 

for the two logits. The squared ratio of the coefficients to its standard error, squared, equals the 

Wald statistic. Alternatively, the likelihood-ratio tests used for the individual logistic regression 

coefficients Table- 2 (a). Wald indicates the test the effect of the individual predictor while 

controlling other predictors. Like linear regressions, logistic regression coefficient used to make 
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predictions for the dependent variable, also highly effective used in estimating the probability that 

an event will occur or not. Appendix table -2 (e) parameter mentioned group they contrast to the 

reference group labels the two equations. First equation (X) is labeled milk production decreased 

and the second equation (Y) is milk production constant. The coefficient for each logistic 

regression equation is found in the column named β. Table parameter Estimates verified that water 

availability, decrease and water availability constant have a statistically significant relationship to 

distinguishing milk production decreased in the first logistic regression equation (p= 0.003, p= 

0.015 i.e. p< 0.05). Moreover, pasture production decrease and pasture production constant have a 

statistically significant relationship to distinguishing milk production constant in the second 

logistic regression equation (p= 0.005, p= 0.005 i.e p<0.05). Exp (B) represented the odds value, 

which justifies the likelihood of occurrence and non-occurrence. We expected that Odds value 

(Exp (B)) greater than 1.00, because a less Exp (B) value indicates that the occurrence is less 

likely than non-occurrence. Furthermore, Exp (B) value greater than 1.00 revealed that occurrence 

is more likely than non-occurrence. Distinguishing probabilities from odds is important accuracy 

in reporting finding as well as interpretation of the logistic regression coefficient. The probability 

of the first equation (milk production decrease) is with 0,1 will Water availability, disease 

occurrences, Parasite occurrences and pasture production is 55.97%, also second equation (milk 

production constant) The probability of the first equation (milk production decrease) is with 0,1 

will Water availability, disease occurrences, Parasite occurrences and pasture production is 

79.54%. Std. The error would not necessarily be explained due to all value of Std. Error for each 

predictor is less than 2 (Std. Error <2).   

5. Interpretation 

Climate change has an impact on the agriculture substantially on the dairy farming in the largest 

delta of the world (Bangladesh). It has been statistically proved that climate change consequence 

on the southeastern zone of Bangladesh is of category A (Appendix- 2 Fig: A). The study provides 

some empirical evidence in this regard. The study made an accreditation about the perceived 

substance of climate change in the smallholder dairy production in the sample areas. The study 

records the farmers' observation that rainfall has decreased (42.7% respondents) over the last 10 

years. The study finds that salinity has increased in the sample area (44.7% respondents) although 

38.7% respondent said that salinity in the southeastern zone in Bangladesh remained unchanged. 

This has verified that, rainfall pattern has contributed to milk production directly and indirectly by 

supporting factors (pasture production, disease occurrence, parasite occurrence and water 

availability). The result statistically attested that farmers felt pasture production decreased 64.1% 

in areas where rainfall decreased and in such areas 67.2% within pasture production; disease 

occurrences increased 96.9% within rainfall decreased, 69.7% within disease occurrences; parasite 

occurrence increased 76.6% within rainfall decreased, 60.5% within parasite occurrence; water 

availability decreased 73.4% within rainfall decreased, 87% within water availability. Moreover, 

suggested farmer be aware of milk production decreased 64.1% of rainfall decreased, 73.2% 

within milk production decreased over the last 10 years in the southeastern region of Bangladesh. 
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The study deep-rooted about the significant relationship between milk production and supporting 

variables; explicitly pasture production, disease occurrence, parasite occurrence and water 

availability (chi-square = 90.230, p< 0.000 and df= 16) through multi-nominal logistic regression 

analysis. All supporting variables have a magnificent effect on the milk production (p<0.05) 

except parasite occurrence (p> 0.05). The model explained 45.2% and 50.9% the variability of 

predictor and grouping. In the two-logit equations, milk production decreased have significantly 

dominated by the water availability decreased (0), and water availability constant (1) (p<0.05), 

milk production decreased influence 39 and 17 times with single unit change of water availability 

0 and 1. Furthermore, Milk production constant has significantly subjected by the pasture 

production decreased (0), and pasture production constant (1) (p<0.05), milk production constant 

influence 9 and 6 times with single unit change of pasture production in 0 and 1. The study finally 

recommended that 55.97% probability of the likely occurrence of equation “milk production 

decreased” and 79.54% probability of likely to the occurrence of equation “milk production 

constant” without any numerical problems (multicollineraty) cause to Std. The error is less than 2 

of each individual predictors. Through personalized scrutiny of the statistical inferences and 

germane review, justify the farmers’ perception of the impact of climate change on the 

smallholder dairy production in the southeastern zone of Bangladesh, in particular in the coastal 

area of Chittagong. 

6. Implication and Conclusion 

The paper presented a theoretical framework describing the farmer perception about the impact of 

climate change on the value chain, particularly dairy production in the southeastern zone of 

Bangladesh. Based on the general reviews and statistical justification, it has examined the 

importance of rainfall pattern on milk production and others supporting factors effect on dairy 

production. The paper presented the degree of relationship between the milk production and 

supporting factors and likeliness of occurrence of ‘two-logit equation’ like milk production 

decreased and milk production renamed constant over the last 10 years. To conclude, this work 

contributes to addressing a specific topic that rarely discusses in sustainable value chain 

management and to provide a comprehensive literature review for sustainable agricultural that to 

our knowledge, has partially addressed in the current literature. The study hopes this work 

contributes to the development of environmentally sustainable agriculture value chain in the 

environmentally vibrant areas. This study also recommends that the necessity of the future 

research on adaptation and sustainable dairy production in the sample areas, as a whole for 

mitigation of the impact of climate change on value chain particularly, on dairy production in the 

Southeastern region of Bangladesh. 
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Appendix 1 

Fig: A 
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Fig: B 

Sample Areas 
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Table: A  

Rainfall 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Decreased 64 42.7 42.7 42.7 

Constant 22 14.7 14.7 57.3 

Increased 64 42.7 42.7 100.0 

Total 150 100.0 100.0 

 
 

Table: B 
 

Salinity 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Decreased 25 16.7 16.7 16.7 

Constant 58 38.7 38.7 55.3 

Increased 67 44.7 44.7 100.0 

Total 150 100.0 100.0  

 
Table: C 

Model Fitting Information 

Model 

Model Fitting Criteria Likelihood Ratio Tests 

-2 Log Likelihood Chi-Square df Sig. 

Intercept Only 229.653 

Final 139.423 90.230 16 .000 

 
Table: D 

Pseudo R-Square 

Cox and Snell .452 

Nagelkerke .509 

McFadden .275 
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Table -E 

 Parameter Estimates 

Milk Production B 
Std. 

Error 
Wald df Sig. 

Exp 

(B) 

95% Confidence 
Interval for Exp(B) 

Lower 
Bound 

Upper 
Bound 

Decreased Intercept -1.742 1.090 2.556 1 .110 

[p_prod=.00] -.793 .746 1.130 1 .288 .452 .105 1.953 

[p_prod=1.00] -.516 .670 .593 1 .441 .597 .161 2.219 

[p_prod=2.00] 0b . . 0 . . . . 

[d_occur=.00] -21.038 .000 . 1 . .000 .000 .000 

[d_occur=1.00] -1.198 .653 3.368 1 .066 .302 .084 1.085 

[d_occur=2.00] 0b . . 0 . . . . 

[w_avail=.00] 3.675 1.238 8.810 1 .003 39.442 3.484 446.498 

[w_avail=1.00] 2.846 1.175 5.867 1 .015 17.220 1.721 172.273 

[w_avail=2.00] 0b . . 0 . . . . 

[pa_occur=.00] -.937 .845 1.229 1 .268 .392 .075 2.053 

[pa_occur=1.00] -.182 .550 .110 1 .740 .833 .284 2.449 

[pa_occur=2.00] 0b . . 0 . . . . 

Constant Intercept -1.687 .767 4.837 1 .028 

[p_prod=.00] 2.245 .791 8.062 1 .005 9.440 2.004 44.463 

[p_prod=1.00] 1.907 .679 7.899 1 .005 6.735 1.781 25.468 

[p_prod=2.00] 0b . . 0 . . . . 

[d_occur=.00] -21.54 .000 . 1 . .000 .000 .000 

[d_occur=1.00] .428 .570 .566 1 .452 1.535 .503 4.688 

[d_occur=2.00] 0b . . 0 . . . . 

[w_avail=.00] -1.392 .959 2.106 1 .147 .249 .038 1.629 

[w_avail=1.00] .406 .747 .296 1 .587 1.501 .347 6.483 

[w_avail=2.00] 0b . . 0 . . . . 

[pa_occur=.00] -.660 .841 .616 1 .433 .517 .100 2.686 

[pa_occur=1.00] .304 .574 .281 1 .596 1.356 .440 4.179 

[pa_occur=2.00] 0b . . 0 . . . . 

a. The reference category is increased. 
b. This parameter is set to zero because it is redundant. 
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Appendix-3 

Table: A 

Rainfall  * Pasture production Crosstabulation 

   Pasture production Total 

   Decreased Constant Increased 

Rainfall 

Decreased 

Count 41 14 9 64 

% within Rainfall 64.1% 21.9% 14.1% 100.0% 

% within Pasture 
production 

67.2% 29.2% 22.0% 42.7% 

Constant 

Count 13 7 2 22 

% within Rainfall 59.1% 31.8% 9.1% 100.0% 

% within Pasture 
production 

21.3% 14.6% 4.9% 14.7% 

Increased 

Count 7 27 30 64 

% within Rainfall 10.9% 42.2% 46.9% 100.0% 

% within Pasture 
production 

11.5% 56.3% 73.2% 42.7% 

Total 

Count 61 48 41 150 

% within Rainfall 40.7% 32.0% 27.3% 100.0% 

% within Pasture 
production 

100.0% 100.0% 100.0% 100.0% 

 
Table: B 

Rainfall  * Disease occurrences Crosstabulation 
      Disease occurrences Total 
      Decreased Constant Increased 
Rainfall  Decreased Count 0 2 62 64 

% within Rainfall  .0% 3.1% 96.9% 100.0% 

% within Disease 
occurrences 

.0% 3.7% 69.7% 42.7% 

Constant Count 0 21 1 22 
% within Rainfall  .0% 95.5% 4.5% 100.0% 

% within Disease 
occurrences 

.0% 38.9% 1.1% 14.7% 

Increased Count 7 31 26 64 
% within Rainfall  10.9% 48.4% 40.6% 100.0% 

% within Disease 
occurrences 

100.0% 57.4% 29.2% 42.7% 

Total Count 7 54 89 150 
% within Rainfall  4.7% 36.0% 59.3% 100.0% 

%within Disease 
occurrences 

100.0% 100.0% 100.0% 100.0% 



80 Journal of Business Studies, Vol. XXXVII, No. 1, April 2016 

Table: C 

Rainfall  * Parasite occurrences Crosstabulation 

      Parasite occurrences Total 

      Decreased Constant Increased 

Rainfall 

Decreased 

Count 0 15 49 64 

% within Rainfall  .0% 23.4% 76.6% 100.0% 

% within Parasite 
occurrences 

.0% 27.8% 60.5% 42.7% 

Constant 

Count 0 20 2 22 

% within Rainfall  .0% 90.9% 9.1% 100.0% 

% within Parasite 
occurrences 

.0% 37.0% 2.5% 14.7% 

Increased 

Count 15 19 30 64 

% within Rainfall  23.4% 29.7% 46.9% 100.0% 

% within Parasite 
occurrences 

100.0% 35.2% 37.0% 42.7% 

Total 

Count 15 54 81 150 

% within Rainfall  10.0% 36.0% 54.0% 100.0% 

% within Parasite 
occurrences 

100.0% 100.0% 100.0% 100.0% 

 

Table: D 

Rainfall  * Water availability Crosstabulation 

      Water availability Total 

      Decreased Constant Increased 

Rainfall 

Decreased 

Count 47 13 4 64 

% within Rainfall  73.4% 20.3% 6.3% 100.0% 

% within Water 
availability 

87.0% 16.9% 21.1% 42.7% 

Constant 

Count 0 21 1 22 

% within Rainfall  .0% 95.5% 4.5% 100.0% 

% within Water 
availability 

.0% 27.3% 5.3% 14.7% 

Increased 

Count 7 43 14 64 

% within Rainfall  10.9% 67.2% 21.9% 100.0% 

% within Water 
availability 

13.0% 55.8% 73.7% 42.7% 

Total 

Count 
 

54 77 19 150 

% within Rainfall  36.0% 51.3% 12.7% 100.0% 

% within Water 
availability 

100.0% 100.0% 100.0% 100.0% 
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Table: E 

Rainfall  * Milk Production Crosstabulation
      Milk Production

Total       Decreased Constant Increased 

Rainfall 

Decreased 

Count 41 9 14 64 

% within Rainfall  64.1% 14.1% 21.9% 100.0% 

% within Milk 
Production 

73.2% 20.0% 28.6% 42.7% 

Constant 

Count 1 19 2 22 
% within Rainfall  4.5% 86.4% 9.1% 100.0% 
% within Milk 
Production 

1.8% 42.2% 4.1% 14.7% 

Increased 

Count 14 17 33 64 
% within Rainfall  21.9% 26.6% 51.6% 100.0% 
% within Milk 
Production 

25.0% 37.8% 67.3% 42.7% 

Total 

Count 56 45 49 150 
% within Rainfall  37.3% 30.0% 32.7% 100.0% 
% within Milk 
Production 

100.0% 100.0% 100.0% 100.0% 

 

Table: F 

Case Processing Summary 
N Marginal Percentage 

Milk Production Decreased 56 37.3% 
Constant 45 30.0% 
Increased 49 32.7% 

Pasture production Decreased 61 40.7% 
Constant 48 32.0% 
Increased 41 27.3% 

Disease occurrences Decreased 7 4.7% 
Constant 54 36.0% 
Increased 89 59.3% 

Water availability Decreased 54 36.0% 
Constant 77 51.3% 
Increased 19 12.7% 

Parasite occurrences Decreased 15 10.0% 
Constant 54 36.0% 
Increased 81 54.0% 

Valid 150 100.0% 
Missing 0 
Total 150 
Subpopulation 33a 

a. The dependent variable has only one value observed in 20 (60.6%) subpopulations. 

 


