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Cli m at e v a ri a bilit y h a s b e c o m e a hi n dr a n c e t o gl o b al a g ri c ult ur al pr o d u cti o n. T h u s, st u d y i n g t h e 

r el ati o n s hi p b et w e e n  cli m at e v a ri a bilit y a n d a g ri c ult ur e i s c riti c al, p a rti c ul a rl y i n t h e Gl o b al  S o ut h c o u ntri e s , 

a n d s e mi -a ri d e n vi r o n m e nt s , s u c h a s B ot s w a n a , w h o s e a gri c ult u r al s e ct o r s a r e d e p e n d e nt o n r ai nf all . A s 

B ot s w a n a c o nti n u e s t o e x p eri e n c e v ari ati o n s i n t e m p er at ur e a n d r ai nf all, t h er e i s a n e e d t o st u d y t h e 

c o n n e cti o n of t hi s t o a g ri c ult ur al p r o d u cti o n.  T hi s m a y a s si st i n t h e f o r m ul ati o n of p oli ci e s ai m e d at r e d u ci n g 

li v e st o c k a n d c r o p l o s s e s f r o m p r oj e ct e d v a ri ati o n s i n cli m at e i n t h e f ut u r e. T hi s di s s ert ati o n  e st a bli s h e s 

a s s o ci ati o n s b et w e e n cli m at e v a ri a bilit y a n d a g ri c ult u r al p r o d u cti o n i n B ot s w a n a at a n ati o n al l e v el. U si n g 

y e a rl y ti m e s eri e s d at a f r o m 1 9 6 9 t o 2 0 2 0, t h e st u d y e m pl o y s v e ct o r a ut o r e gr e s si o n wit h e x o g e n o u s v ari a bl e s 

( V A R X) a n d a ut o r e gr e s si v e di stri b ut e d l a g  ( A R D L) m o d els  t o d et er mi n e t h e a s s o ci ati o n s b et w e e n cli m at e 

v a ri a bilit y a n d a g ri c ult ur al p r o d u cti o n  i n B ot s w a n a.  

C attl e a n d g o at s, w hi c h a r e t h e d o mi n a nt li v e st o c k i n B ot s w a n a , a r e u s e d f o r t h e V A R X  a n al y si s , a n d t h e 

cli m at i c v ari a bl e s  c o n si d er e d  a r e a n n u al m a xi m u m s u rf a c e ai r te m p er at ur e  ( A MA S A T) , a n n u al mi ni m u m 

s u rf a c e ai r t e m p er at u r e (A MI S A T), a n d dr y /w et y e a r  ( D Y/ W Y). T h e d r y n e s s a n d w et n e s s of t h e y e a r a r e 

d efi n e d b a s e d o n t h e st a n d a r di s e d p r e ci pit ati o n i n d e x ( S PI). T h e tr e n d s h o w s t h at b ot h c attl e a n d g o at 

p o p ul ati o n s a r e d e c r e a si n g. T h e V A R X m o d el r e s ult s r e v e al t h at c attl e a n d g o at p o p ul ati o n s a r e n e g ati v el y 

a s s o ci at e d wit h i n c r e a si n g m a xi m u m t e m p er at ur e s. C attl e r e s p o n d n e g ati v el y t o i n c r e a s e d mi ni m u m 

t e m p er at u r e s, a s w ell . G o at s t e n d t o r e s p o n d p o siti v el y, i m pl yi n g t h at li v e st o c k s p e ci e s r e a ct diff er e ntl y t o 

cli m ati c c o n diti o n s d u e t o t h ei r di sti n ct f e at u r e s. T h e r e s ult s of t h e r o ot s of t h e c o m p a ni o n m atri x f o r c attl e 

a n d g o at p r o d u cti o n m e et t h e st a bilit y c o n diti o n , a s all t h e ei g e n v al u e s li e i n si d e t h e u nit ci r cl e. T h e st u d y 

r e c o m m e n d s f u rt h er i nt er v e nti o n b y t h e g o v er n m e nt t o d e al wit h i n c r e a si n g t e m p er at u r e s . T hi s w o ul d 

a d dr e s s t h e d wi n dli n g p o p ul ati o n s of g o at s a n d c attl e, w hi c h h a v e si g nifi c a nt c o ntri b uti o n s t o t h e h o u s e h ol d 

e c o n o mi e s of s m all h ol d er s a n d t h e n ati o n al  e c o n o m y, r e s p e cti v el y.  

T h e A R D L a n d V A R X m o d el s  a r e  u s e d t o d et er mi n e t h e a s s o ci ati o n s b et w e e n cli m at e v a ri a bilit y a n d 

B ot s w a n a’ s m o st c ulti v at e d c er e al c r o p s, m ai z e a n d s o r g h u m. T h e cli m at e v a ri a bl e s u s e d a r e s e a s o n al 

m a xi m u m s u rf a c e ai r t e m p er at u r e  ( T m a x), s e a s o n al mi ni m u m s u rf a c e ai r t e m p er at ur e  ( T mi n), a n d dr y/ w et 

s e a s o n  ( D S/ W S). T he d efi niti o n of D S/ W S i s still b a s e d o n S PI . T h e tr e n d s f o r b ot h c r o p s i n di c at e t h at 



sorghum outperforms maize, although the production for both crops has fluctuated at low levels. Maize is 

negatively associated with maximum temperatures and positively with the WS in the long run. Meanwhile, 

sorghum is positively associated with the DS, maximum temperature, and precipitation in the long run. The 

results of the VARX model show that precipitation is positively associated with both maize and sorghum 

production. The relationship between cereal crops and climatic variables might be an indication that the 

future focus should be on sorghum production.  

Based on the vulnerability of the livestock sector to climate variability, government funding on agriculture 

can form part of the farmers’ adaptation strategies. Farmers need finance to deal with climate shocks and 

expand their farming enterprises. However, certain conditions under which funding is provided can raise 

or lower the willingness of farmers to seek finance. A cross-sectional survey and vignette experiment were 

used to examine the effect of vignettes on the willingness of beef cattle farmers to apply for government 

funding. The vignettes are about Citizenship Entrepreneurial Development Agency’s (CEDA’s) loan 

application process, loan interest rates, loan repayment period, collateral provision, and business training. 

The results from the ordinary least squares (OLS) regression show that the average treatment effect (ATE) 

coefficients for all the vignettes are positive and significant. The vignette about the interest rates has a larger 

coefficient than others. This implies that information has a positive effect on farmers’ willingness to seek 

financial assistance. Information about interest rates has a greater effect than others. The study, therefore, 

recommends that effective information provision to farmers about CEDA’s services should be a priority for 

the wider utilisation of the CEDA funding. 
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