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ABSTRACT

The national policy of developing countries is fundamentally suffered for climate change related
research of animal health impacts, lack of policy alteration in emergency situations and lack of
scenario research for impacts on ecosystem, distant animal health forecast, disease spread and
migration. This study brings together the climate change issue and impacts on animal health and
economy and it's affecting factors to propose more effective strategies to control this social 1ssue.
Here, we emphasize prioritizing policy approaches of knowing how preferences and climate may
change in the distant future and selection of policy alternatives over which impacts are most
relevant. The sound effective policy can be developed in the developing economy when there is an
inter-linkage within each principal component such as on (a) national priorities, (b) specific
research on climatic animal health impacts, (¢) scenario research of climate change in distant
future, (d) alternative policy alteration in natural disaster and emergency and (e) global outbreak
of animal health impacts. This study attempts to investigate the inter-linkage of these indications
and the possible planning lacking and concern focusing on climate change on animal health factors.
The experiences from this study can be used for climate change related animal health impacts and
potential economic policy in developing countries.
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INTRODUCTION

The danger of climate change is virtually invisible but may be more dangerous than the others
harming events put together. The scientific evident. of climate change impacts is irresponsible and
lots of references nowadays are existed including well-known IPCC report (IPCC, 2007). Climate
change which results from increased Greenhouse Gases (GHGs) in the atmosphere is the greatest,
environmental threat of this century and way forward for future. Since sixteenth century, rapid
industrialization and utilization of power generation accounts for about major part of the human-
induced warming effect (Al-Amin et al., 2010). Greenhouse Gases (GHGs) concentration in the
atmosphere had risen one third since the industrial revelution and are set to increasing rate which
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had varied less than 1°C sinece the dawn of civilization are projected to rise 2-4°C over the next
century (IPCC, 2007). Scientists forecast that such rapid transform causes major and rigorous
damage to the economic and environmental systems upon which mankind depends for its
endurance (Al-Amin ef ¢l., 2010). A new dimension has added in the recent climate change issue
is the animal health as animal health and human health is directly and indirectly tied to climate
change issues. Climatic changes also have a negative impact on all animals but particularly
livestock which 1s associated with certain activities that directly contribute to climate change
(Gale et al., 2009).

However, there are some questions raises on this issue, such as how large this impact 1s? What
about the diseases respond to climate change? Will as many recede as spread? Is it possible that the
most significant diseases in health or economic terms could be resilient to climate change, such that
its overall influence on our health and wellbeing could be relatively minor importance? To answer
these questions, we must need to assess future disease realistically and must consider the effects
of climate change on animal health deeply (Melntyre et af., 2010). According to recent research
findings, it 1s also well evident that ecosystem, animal health and economic impacts are tied to
climate change (Slenning, 2010; Mclntyre et ¢l., 2010; Gale ef al., 2009). As ecosystems are altered
due to climate change effects, the relationship to those systems is changed as well. Current health
events driven by weather include African Rift Valley fever outbreaks which can be predicted based
on Indian Ocean weather some weeks to months before the outhreaks. Similarly, recent. Bluetongue
and Hantavirus movements into and across Kurope as a result of warmer habitats for vectors and
effects are due to expanding range of fungus-induced destruction of amphibians (Slenning, 2010).
These are all the direct and indirect effects of climate change issue.

We should note that the early consequences of global climate change are well evident now a
days but the future impacts on ecosystem and animal’s health is much less well understood. The
evidence of increasing frequency of extreme weather events (i.e., climate change effects) of
geographic changes in vector-borne disease (bluetongue and hantaviruses emerging in northern
Furope, dengue virus expanding in central and northern America) and of altered amimal
behavioral response's warrants action to make valid choices on practitioners and decision makers
about global climate change and what is the impact 1s the way forward (Slenning, 2010).
Unfortunately, the scientific community has a relatively poor understanding of current effectors
and making it problematic to describe the current situation following on the climate change issues.
However, the threats are real and fast appreoaching, especially in the third world economy.
Worldwide environmentalists and scientific communities are looking at the mechanisms te embark
upon the issue on technical foundation, institutional issue and operaticnal barrier but less well
comprehended until recently.

The time has now fast approaching to consider the relatively poor understanding of current
effectors of climate change and what is the economic impact of animal health is the way forward.
Therefore, we feel a sound study required for enhanced impacts of chimate change on amimal health
and systematic surveillance programs, whether is obvious but sometime putting such program into
place is intimidating. Here, we try to fill the gap considering on the issues on the technical,
institutional and operational barrier. We propose more effective vibrant strategies to control this
social issue and attempts to investigate the possible planning lacking focusing on climate change
on animal health in the developing countries, in particular.
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MATERIALS AND METHODS

Framework for effective strategies: Our goal of this study to bring together climate change
issue on animal health and it's affecting factors to propose more effective vibrant strategies to
handle the social issue. As we are considering the possible planning lacking and rising concern
focusing on climate change impacts on animal health in the developing countries, it is therefore,
imperative to see both as potential causes and victims on developing climate change policies and
programmes. We also must bear in mind that policies and programmes to minimize the impact
animal production has on the environment should not be at the expense of animals caregiver’s
welfare. Climate change effects are quite complex and vary from region to region. However, there
are some uncertainties on this issue but it was known that those communities and regions which
depend on rural agriculture is the most vulnerable to climate change (IFCC, 2007).

Climate change as a source of warmer and wetter weather increases the risk and cccurrence of
anmimal diseases, as a specific disease vectors year-round. Certain parasitic diseases may also become
more prevalent for wetter weather. This may contribute to an increase in disease spread, including
zoonotic diseases. The subsequent presence of diseases, including parasites or viral infection such
as Bluetongue Disease, for example, was once only a threat in central Africa, now affects cattle and
sheep in the whole of Europe and the econcomic loss is huge (Epstein and Mills, 2005). The
outbreaks of some diseases such as Foot and Mouth Disease and Avian Influenza affect large
numbers of animals worldwide, especially in Kurope and contribute to further degradation of
the environment and surrounding communities’ health and livelihood. Therefore, the effects of
climate change on the spread of animal diseases since the millennium 1s the focus point
worldwide as those impacts are associated with certain activities that directly due to climate change
(Melntyre ef al., 2010),

The other major issue on climate change is the effects of climate change on farms animals and
the effectors that depend upon normal economic development. Therefore, we need to see the
enhanced impact. of climate change on farm’s animal health. Here, we try to fill the gap considering
those 1ssues more intensely. Climate change not only impacts the health and welfare of animals but,
also people who depend on them. The increased manmade climate change effects such as the use
of chemical-based agricultural inputs, artificial fertilizers, pesticides and herbicides and their impact,
on soil and water quality likely exacerbate the effects of climate change by further degrading other
ecosystems (1.e., coral reefs and rivers basin, decreasing the land’s ability) which 1s studied earlier
by Rosset (1999). It is much easier for farmers in developed countries to endure a climatic setback
than those in developing economies such as Malawi, where 80% of the population lives in rural
areas and approxmately 40% of the economy is supported by rain-fed agriculture (Menin, 2007).

On the other hand, warmer weather in the sub-Saharan Africa is drying up the grazing areas
those effect farm animals and wildlife dependant on access to grazing areas for food (IPCC, 2007).
Therefore, resources must be prepared available for change of negative impacts of climate change.
In Fig. 1, we underline the animal health’s affecting factors for climate change issue such as (a)
effects of climate change on the spread and emergence of animal diseases (b) effects of climate
change on farm animals and their caregivers and effects of farm animal agriculture on climate
change. These factors are essential in proposing more effective and dynamic strategies on the social
issue. Harming the animal health and well-being of animals directly compromises to the society and
economy that connections are linked in the Fig. 1.
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Fig. 1: Relationship between climate change, animal health and economic impact,

DISCUSSION

Policy recommendation: As our aim in this study to propose effective policy to contrel this social
issue, therefore, we attempt to investigate the possible planning lacking within the framework of
Fig. 1, focusing on climate change on animal health and animal agriculture in the developing
countries, in particular. The two components are notionally to be clear for any prioritizing policy
approaches to this social issue in the poorer economies: (1) evaluate policy concern for prioritizing
needs within the framework of knowing how preferences and climate may change in the distant
future and (2) selection of policy alternatives over which impacts are most relevant to long-term
policy option. To bear in mind of prioritizing policy approaches, in Fig. 2, we have shown the
framework for the more effective policy strategy in the developing countries as the economies of
these countries are more dependent on animal agriculture. The sound effective policy strategy can
be developed in any developing economy when there will be an inter-linkage with each principal
component in Fig. 2, such as on (a) national priorities, (b) specific research on climate change and
impacts on animal health, (¢) scenario research as climate change need to be inferred in the distant
future, (d) alternative policy option in case of emergency or natural disaster and (e) global cutbreak
of animal health impacts in the regional economiecs.

The basic lacking of possible planning strategies on climate change issues of animal health and
animal agriculture in the developing countries are the coordination of national priorities. There are
lots of lacks of harmonization within the national priorities of growth policy, proper economic
evaluation and future way forward (Abdelhak ef al., 2011; Zarra-Nezhad and Hosainpour, 2011;
QFureshi et al., 2010; Hung-Wen and Ching-Fang, 2010; Ali et al., 2010; Rabia et al., 2009). Here
the story is not end, the major dis-harmoenization can find on the national plan following on the
long-term goal and wvision (Fig. 2). Kspecially, developing country’s national policy suffers for
climate change related animal health impact researches, alternation policy option (Sepehrdoust,
2009). There 1s a huge policy lacking on alternation policy option on emergency situations, scenario
research analyses on distant animal health forecast and finally, regional impacts for global climate
change on ecosystem, disease spreads migration (Melntyre et al., 2010).

Following on the very recent research findings such as Attitalla (2011), Rezaie (2011), Slenning
(2010, Melntyre ef al. (2010), Nazrun et al. (2010), Gale ef al. (2009), Ostfeld (2009), Randolph
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Fig. 2: Framework for effective policy strategies

{2009), Yacob ef al. (2009), Aydinalp and Cresser (2008), De La Rocque ef al. (2008), Martin ef al.
(2008), Pinto et al. {(2008), Khorshid (2008), Menin (2007), King et al. (2008), Anderson et al.
{2004), Curriero ef al. (2001) and Rosset, (1999); we find some soft, of difficulties in the way forward.
We do not have sufficient climatological or ecclogical information to make accurate localized
estimates of disease risks for climate change 1ssues and climate and epidemiological models often
carry assumptions that do not scale or transfer to other regions. Certain arthropods are competent
disease wvectors which is well-characterized regionally (i.e., Western Kurope) but the same
arthropods not as competent in other regions. However, with such a lack of basic data, any
conclusions drawn are speculative on the level bes but the situation is not hopeless. Some groups
have successfully analyzed diseases of humans, livestock and wildlife by serupuleusly collecting
long-term data, isolating chimate effects, using sophisticated models and including effects on vectors
and reservoirs and the findings are well evident in the related literature (McIntyre et al., 2010;
Gale et al., 2009; Menin, 2007; Rosset, 1999),

However, with some limitations, this study recognized the effects of climate change on the
spread and emergence of animal diseases and effects of climate change on farm animals in the
framework for effective strategies. Here, this study identified the climate change issue on animal
health and it’s affecting factors and gap of pelicy knowledge of considering those 1ssues. Any study
in the developing economies must recognize the framework for effective strategies that any
appropriate policy required two components, firstly, the proper evaluation of policy apprehension
(i.e., option 1) and secondly, the availability of alternative policy options (i.e., option 2) on the
emergency or natural disaster situation. These two components must be inter-linkaged within
appropriate policy option, otherwise any policy option using only 1 or 2 would be partial and their
effects would also be partial for long term planning and the cutcomes may be unsuccessful.

In this study, we also gather logical extrapolations on the issue what recently raised. It is
evident that climate change is likely become more variable with more extreme events. This
variability alters ecosystem and unstable conditions promote animal health losses and may arises
new characteristics and vulnerabilities as 1s expected in near future. Evolved balances between
disease agents, vectors and hosts very likely to change which is already way forward and these
changes increase unexpected incidence. Now the time has come to rethink of the distant possible
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occurrences and policy makers need country specific proper long-term policy options and
recommendations following on the current and future scenarios. Therefore, we feel necessary to
contribute to our capability on the impact of climate change on animal health and systematic
surveillance recommendation where is obvious and putting such programs into place is
approachable. We should place the effective recommendations on the issue on effects of climate
change on the spread and emergence of animal diseases such as (a) develop a comprehensive plan
to deal with the migration of disease for climate change (b) improve bio-security at animal
production sites that safeguard animal welfare (¢) develop positive animal welfare contingency
plans to control zoonoses caused by climate change (d) appropriate control measure where
appropriate in regions where disease is endemic (e) develop sustainable adaptation techniques and
farming strategies in collaboration with farmers, agriculture extension agents farm animal welfare
experts and (f) integrate veterinarians and animal protection experts in disaster assessment teams
and conduct joint disaster training exercises on related issues.

CONCLUSION

The global climate change threats are real and fast approaching. There are may be some
disagreements on the different future scenarios but the realty of impacts is well accepted and well
understood. What is done in the next few years may be decisive, whether for the good or the ill of
all? To make valid choices, however, practitioners and decision makers must understand what the
distant impact of climate change and reality is. In this study, we discussed on this issue and
following on the recent scientific evidence. We extended relative theoretical framework for effective
policy strategies and finally made a number of relevant recommendations. We state our extensive
ideas about the impacts of climate change on animal health on the way forward for an enhanced
policy options. We also showed the relationship between climate change, animal health and
economic impact based on the recent climate change studies and propose some policy strategies to
direct this social issue. However, developing economies have lots of litmtations but should focus on
which would be more effective to investigate the possible planning lacking focusing on climate
change on animal health and animal agriculture, in particular. We fully agreed on the issues of
global climate change and implications for the disease emergence by the study of Slenning (2010).
The author truly recognizes the effect and impact of distant climate change inference, as early in
an outbreak cur information is may be limited and often inaccurate and sometime making it
difficult to find the right path along the decision tree toward control the issue. However, the late
information of an cutbhreak is may be voluminous. The irony 1s that in the early situation, where
uncertainty is highest, that we must make our most important decisions regardless of disputes. The
same is true on climate change and its future effects on animal health-doubt and uncertainty are
no excuse to a put off response to the future. Otherwise, the time line will be over to embark upon
the “issue and we must embrace implications.

REFERENCES

Abdelhak, 8., J. Sulaiman and S. Mohd, 2011. A bounds testing to cointegration: An examination
of natural disasters and GDP relationship in Southern Africa region. The Int. J. Applied Econ.
Fin., 5: 213-225.

Al-Amin, A.Q., J.A. Hamid and 5. Chamhuri, 2010. Climate change mitigation and policy concern
for prioritization. Int. J. Climate Change Str. Managt., 2: 418-425,

1066



Astan J. Anim. Vet. Adv., 6 (11): 1061-1068, 2011

Al, P, 5. Hadi and M. Abdolazim, 2010. Outsourcing priorities of government functions: Analytic
network process approach. Afr. J. Bus. Managt., 4: 1723-1735.

Anderson, P.K., A A, Cunningham, N.GG. Patel, F.J. Morales, P.R. Epstein and P. Daszak, 2004,
Emerging infectious diseases of plants: Pathogen pollution, climate change and agrotechnology
drivers. Trends Ecol. Evol., 19: 535-544,

Attitalla, I.H., 2011. Pharmacological properties of Cassia nigricans Vahl against human and
veterinary diseases. Asian J. Amim. Vet. Adv., 6: 886-887,

Aydinalp, C. and M.5. Cresser, 2008. The effects of global climate change on agriculture.
Am. Eurasian. J. Agric. Knviron. Sei., 3: 672-676.

Curriero, F.C., JA. Patz, JB. Rose and S. Lele, 2001. The association between extreme
precipitation and waterborne disease outbreaks in the United States, 1948-1994. Am. J. Public.
Health, 91: 1194-1199.

De La Rocque, S., J.A. Rioux and J. Slingenbergh, 2008. Climate change: Effects on animal disease
systems and implications for surveillance and control. Rev. Sei. Tech., 27: 339-354.,

Epstein, P.R. and K. Mills, 2005. Climate change futures: Health, ecological and economic
dimensions. The Center for Health and the Global Environment, Harvard Medical School, USA.

Gale, P., T. Drew, L.P. Phipps, G. David and M. Weoldridge, 2009, The effect of climate change on
the occurrence and prevalence of livestock diseases in Great Britain: A review. J. Applied
Microbiol., 106: 1409-1423.

Hung-Wen, L. and Y. Ching-Fang, 2010. Effect of relationship style on innovation performance.
Afr. J. Bus. Managt., 4: 1703-1708.

IPCC, 2007, In: Climate Change 2007 The Physical Science Basis. In: Contribution of Working
Group I to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change,
Solomon, 5., D. Qin, M. Manning, Z. Chen, M. Marquis, K.B. Averyt, M. Tignor and H.L.. Miller
(Eds)). Cambridge University Press, UK.

Kharshid, F.A., 2008, Preclinical evaluation of PM 701 in experimental animals. Int. J. Pharmacol .,
4:443-4B1.

King, D.A., C. Peckham, J. K. Waage, J. Brownlie and M. E.J. Woolhouse, 2008, Infectious diseases:
Preparing for the future. Science, 313: 1392-1392.

Martin, V., V. Chevalier, P. Ceccato, A. Anyamba and L. de Simone et «l., 2008, The impact of
climate change on the epidemioclogy and control of rift valley fever. Rev. Sci. Tech., 27: 413-4286.

Melntyre, K.M., C. Setzkorn, M. Baylis, A. Waret-Szkuta and C. Caminade ef al., 2010. Impact of
climate change on human and animal health. Vet. Rec., 167: 5h86-5886.

Menin, R., 2007. Human development report 2007/2008. Fighting climate change: Human
solidarity in a divided world. Famine in Malawi: Causes and consequences. United Nations
Development Program, UN, USA,

Nazrun, A.S., M. Norazlina, M. Norliza and 5.1. Mirwana, 2010. Comparison of the effects of
tocopherol and tocotrienol on osteoporosis in animal models. Int. J. Pharmacol., 6: 561-568,
Ostfeld, R.S., 2009. Climate change and the distribution and intensity of infectious diseases.

Ecology, 90: 903-905,

Pinto, J., C. Bonacic, C. Hamilton-West, J. Romere and J. Lubroth, 2008, Climate change and
animal diseases in South America. Rev. Sci. Tech., 27: 599-613.

iFureshi, J A, A. Shahjehan, Zia-ur-Eehman and B. Afsar, 2010. Performance management,
systems: A comparative analysis. Afr. J. Bus. Managt., 4: 1856-1862.

1087



Astan J. Anim. Vet. Adv., 6 (11): 1061-1068, 2011

Rabia, K., K. Abaid-ur and F. Afsheen, 2009. Transformational leadership and organizational
innovation: Moderated by organizational size. Afr. J. Bus. Managt., 3: 678-684.

Randolph, S.E., 2009. Perspectives on climate change impacts on infectious diseases. Kcology,
90: 927-931.

Rezaie, A., 2011. Pouchitis: An empirically treated disease in the era of evidence-based medicine.
Int. J. Pharm., 7: 550-551.

Rosset, P.M., 1999, The multiple functions and benefits of small farm agriculture: In the context
of global trade negotiations. Policy Brief No. 4.

Sepehrdoust, H., 2009, Eliminating health disparities call to action in Iran. The Int. J. Applied
Econ. Finance, 3: 22-34.

Slenning, B.D., 2010, Global climate change and implications for disease emergence. Vet. Path,,
47 28-33.

Yacob, M.R., A. Radam and S.B. Rawi, 2009, Valuing ecotourism and conservation benefits in
marine parks the case of redang island Malaysia. The Int. J. Appl. Econ. Finance, 3: 12-21.
Zarra-Nezhad, M. and F. Hosainpour, 2011, Review of growth models in less developed countries.

The Int. J. Applied Econ. Finan., 5: 1-17.

1088



