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Abstract 

¢Ƙƛǎ ǘƘŜǎƛǎ Ƙŀǎ ǘƘǊŜŜ ŜƳǇƛǊƛŎŀƭ ǎǘǳŘƛŜǎ ǘƘŀǘ ŀǊŜ ƳƻǝǾŀǘŜŘ ōȅ ǘƘŜ ƛƳǇŀŎǘǎ ƻŦ ŜŎƻƴƻƳƛŎ ǎƘƻŎƪǎ 

ƻƴ ŦƻƻŘ ǇǊƛŎŜǎΣ ƘƻǳǎŜƘƻƭŘ ǿŜƭƭπōŜƛƴƎΣ ŀƴŘ ǎŎƘƻƻƭƛƴƎ ƻǳǘŎƻƳŜǎ ƛƴ aŀƭŀǿƛΦ  

¢ƘŜ ŬǊǎǘ ŜƳǇƛǊƛŎŀƭ ǎǘǳŘȅ ǎȅǎǘŜƳŀǝŎŀƭƭȅ ŜȄŀƳƛƴŜǎ Ƙƻǿ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀǊŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ 

ǎǇŀǝŀƭ ƻǊ ǊŜƎƛƻƴŀƭ ƛƴŜǉǳŀƭƛǝŜǎ ƛƴ ŀũƻǊŘŀōƛƭƛǘȅ ƻŦ ǾŀǊƛƻǳǎ ŦƻƻŘǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎΦ ¢ƘŜ ŀƴŀƭȅǎƛǎ 

ǊŜǾŜŀƭǎ ǘƘŀǘ ǘƘŜ ŜƴŘƻƎŜƴƻǳǎ ƛƴŎǊŜŀǎŜ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƛǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŀ ǊŜŘǳŎǝƻƴ ƛƴ 

ƻǾŜǊŀƭƭ ǎǇŀǝŀƭ ƛƴŜǉǳŀƭƛǝŜǎ ƛƴ ŀũƻǊŘŀōƛƭƛǘȅ ƻŦ ǾŀǊƛƻǳǎ ŦƻƻŘ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴ ǘƘŜ ǎƘƻǊǘ ǊǳƴΣ ƻƴ 

ŀǾŜǊŀƎŜΦ ¢Ƙƛǎ ŎƻǳƴǘŜǊƛƴǘǳƛǝǾŜ ƛƴƅǳŜƴŎŜ ƛǎ ŘǊƛǾŜƴ ōȅ ǇǊƻŎŜǎǎŜŘ ŦƻƻŘǎ ōǳǘ ƴƻǘ ōȅ ǇŜǊƛǎƘŀōƭŜ 

ŦƻƻŘǎ ŀƴŘ ƴǳǘǊƛŜƴǘπŘŜƴǎŜ ŦƻƻŘǎ ŦƻǊ ǿƘƛŎƘ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀǊŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ 

ŀƴ ƛƴŎǊŜŀǎŜ ƛƴ ƻǾŜǊŀƭƭ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴ ǘƘŜ ǎƘƻǊǘ ǊǳƴΦ 9ȄŀƳƛƴƛƴƎ ǘƘŜ 

ǊŜƭŀǝƻƴǎƘƛǇ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴǝŀƭǎ ŦƻǊ ŜŀŎƘ ŦƻƻŘ ƛǘŜƳΣ ǿŜ ŬƴŘ ǘƘŀǘ 

ǎǇŀǝŀƭ ƛƴŜǉǳŀƭƛǘȅ ƛƴ ŦƻƻŘ ŀũƻǊŘŀōƛƭƛǘȅ ǿƛŘŜƴǎ ŦƻǊ ƳŀƛȊŜ ƅƻǳǊ ŘŜƘǳƭƭŜŘ ƳŀƛȊŜ ƎǊŀƛƴΣ ƳŀƛȊŜ ƎǊŀƛƴ 

όǇǊƛǾŀǘŜύΣ ƳŀƛȊŜ ƎǊŀƛƴ ό!5a!w/ύΣ ōǊƻǿƴ ōŜŀƴǎΣ ŀƴŘ ŜƎƎǎ ƛƴ ǘƘŜ ǎƘƻǊǘ ǊǳƴΦ ¢ƘǳǎΣ ŀƴ ƛƴŎǊŜŀǎŜ ƛƴ 

ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƭƻǿŜǊǎ ǘƘŜ ƛƴŎŜƴǝǾŜ ƻŦ ǘǊŀŘŜǊǎ ǘƻ ƳƻǾŜ ǘƘŜǎŜ ŦƻƻŘ ƛǘŜƳǎ ŦǊƻƳ ŀ ƭƻǿŜǊ ǇǊƛŎŜ 

ƳŀǊƪŜǘ ǘƻ ŀ ƘƛƎƘŜǊ ǇǊƛŎŜ ƻƴŜΣ ǎǳǎǘŀƛƴƛƴƎ ǎǇŀǝŀƭ ƛƴŜǉǳŀƭƛǝŜǎ ƛƴ ǇǊƛŎŜǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎΦ hǾŜǊŀƭƭΣ 

ǘƘŜ ƳŀƎƴƛǘǳŘŜǎ ƻŦ ǘƘŜ ǊŜƭŀǝƻƴǎƘƛǇǎ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴǝŀƭǎ ŀǊŜ 

ǎƳŀƭƭŜǊ ŦƻǊ ƳŀǊƪŜǘ ǇŀƛǊǎ ǘƘŀǘ ŀǊŜ ŎƭƻǎŜǊ ǘƻ ŜŀŎƘ ƻǘƘŜǊ ŦƻǊ ŀƭƭ ŦƻƻŘǎ ǳƴŘŜǊ ŎƻƴǎƛŘŜǊŀǝƻƴΦ Lƴ 

ŀŘŘƛǝƻƴΣ ǿŜ ŬƴŘ ǘƘŀǘ ǎǇŀǝŀƭ ƛƴŜǉǳŀƭƛǘȅ ƛƴ ŦƻƻŘ ŀũƻǊŘŀōƛƭƛǘȅ ǿƛŘŜƴǎ ŦƻǊ Ƴƻǎǘ ŦƻƻŘǎ ǳƴŘŜǊ 

ƛƴǾŜǎǝƎŀǝƻƴΣ ŜȄŎŜǇǘ ŦƻǊ ōǊƻǿƴ ōŜŀƴǎΣ ǳǎƛǇŀΣ ǳǘŀƪŀΣ ŀƴŘ ǘƻƳŀǘƻŜǎ ƛƴ ǘƘŜ ƭƻƴƎ ǊǳƴΦ ¢ƘŜǊŜŦƻǊŜΣ 

ǘƘŜǊŜ ŀǊŜ ōƻǘƘ ŦƻƻŘ ǎŜŎǳǊƛǘȅ ŀƴŘ ƴǳǘǊƛǝƻƴŀƭ ƛƳǇƭƛŎŀǝƻƴǎ ƻŦ ƛƴŎǊŜŀǎŜǎ ƛƴ ǘǊŀƴǎǇƻǊǘ ŎƻǎǘǎΣ ƘŜƴŎŜΣ 

ǘƘŜ ƴŜŜŘ ǘƻ ǇǊƻƳƻǘŜ ŦƻƻŘ ŀũƻǊŘŀōƛƭƛǘȅ ŀƴŘ ƴǳǘǊƛǝƻƴΦ 

¢ƘŜ ǎŜŎƻƴŘ ŜƳǇƛǊƛŎŀƭ ǎǘǳŘȅ ƛƴǾŜǎǝƎŀǘŜǎ ǘƘŜ ŜȄǘŜƴǘ ǘƻ ǿƘƛŎƘ ǘƘŜ ǊŜŦƻǊƳ ǘƻ aŀƭŀǿƛΩǎ ŦǳŜƭ ǇƻƭƛŎȅ 

ŀŘƻǇǘŜŘ ƛƴ нлмн ƛƴŎǊŜŀǎŜŘ ƻǊ ŘŜŎǊŜŀǎŜŘ ŀƎǊƛŎǳƭǘǳǊŀƭ ǇǊƻŘǳŎǝƻƴ ŀƴŘ ŎƻƴǎǳƳǇǝƻƴ 

ŘƛũŜǊŜƴǝŀƭƭȅ ŀƳƻƴƎ ƘƻǳǎŜƘƻƭŘǎ ǘƘŀǘ ŀǊŜ ƴŜǘπǎŜƭƭŜǊǎΣ ƴŜǘπōǳȅŜǊǎ ƻǊ ǎŜƭŦπǎǳŶŎƛŜƴǘ ƛƴ ǎǘŀǇƭŜ 

ƳŀƛȊŜ ƎǊŀƛƴΦ wŜǎǳƭǘǎ ǎƘƻǿ ǘƘŀǘ ƘƻǳǎŜƘƻƭŘǎ ǘƘŀǘ ŀǊŜ ƛƴ ŀǳǘŀǊƪȅ ƛƴ ǊŜƳƻǘŜ ŀǊŜŀǎ ƛƴŎǊŜŀǎŜŘ ƳŀƛȊŜ 

ǇǊƻŘǳŎǝƻƴ ƳƻǊŜ ǘƘŀƴ ǘƘƻǎŜ ŎƭƻǎŜǊ ǘƻ ǘƘŜ ƳŀǊƪŜǘ ōǳǘ ƘŀŘ ƭƻǿŜǊ ŎƻƴǎǳƳǇǝƻƴ ŘǳŜ ǘƻ ǘƘŜ 

ƛƴŎǊŜŀǎŜ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƻŦ ŀŎŎŜǎǎƛƴƎ ƳŀǊƪŜǘǎΦ IƻǳǎŜƘƻƭŘǎ ǘƘŀǘ ŀǊŜ ƴŜǘ ōǳȅŜǊǎ ǘƘŀǘ ǊŜǎƛŘŜ 

ŎƭƻǎŜǊ ǘƻ ǘƘŜ ƳŀǊƪŜǘ ƛƴŎǊŜŀǎŜŘ ƳŀƛȊŜ ǇǊƻŘǳŎǝƻƴΣ ŎƻƴǎǳƳǇǝƻƴΣ ŀƴŘ ōŜŎŀƳŜ ƭŜǎǎ ǇǊƻƴŜ ǘƻ 

ƳŀƛȊŜ ƛƴǎŜŎǳǊƛǘȅΣ ǿƘƛƭŜ ǘƘƻǎŜ ǘƘŀǘ ǊŜǎƛŘŜ ƛƴ ǊŜƳƻǘŜ ƭƻŎŀǝƻƴǎ ƘŀŘ ƭƻǿŜǊ ƴƻƴπŦƻƻŘ ŎƻƴǎǳƳǇǝƻƴ 

ŀƴŘ ōŜŎŀƳŜ ƳƻǊŜ ǇǊƻƴŜ ǘƻ ƳŀƛȊŜ ƛƴǎŜŎǳǊƛǘȅ ǊŜƭŀǝǾŜ ǘƻ ƘƻǳǎŜƘƻƭŘǎ ǘƘŀǘ ŀǊŜ ƛƴ ŀǳǘŀǊƪȅΦ 

/ƻƴǾŜǊǎŜƭȅΣ ƘƻǳǎŜƘƻƭŘǎ ǘƘŀǘ ŀǊŜ ƴŜǘ ǎŜƭƭŜǊǎ ǘƘŀǘ ǊŜǎƛŘŜ ƛƴ ǊŜƳƻǘŜ ƭƻŎŀǝƻƴǎ ƘŀŘ ƭƻǿŜǊ ƴƻƴπŦƻƻŘ 



ƛƛ 
 

ŎƻƴǎǳƳǇǝƻƴ ŀƴŘ ƳŀƛȊŜ ŎƻƴǎǳƳǇǝƻƴΣ ǿƘƛƭŜ ǘƘƻǎŜ ǘƘŀǘ ǊŜǎƛŘŜ ŎƭƻǎŜǊ ǘƻ ǘƘŜ ƳŀǊƪŜǘ ƘŀŘ ŀ 

ǊŜŘǳŎǝƻƴ ƛƴ ŎƻƴǎǳƳǇǝƻƴΣ ƴƻƴπŦƻƻŘ ŎƻƴǎǳƳǇǝƻƴ ŀƴŘ ƴƻƴπƳŀƛȊŜ ŦƻƻŘ ŎƻƴǎǳƳǇǝƻƴ ǊŜƭŀǝǾŜ 

ǘƻ ƘƻǳǎŜƘƻƭŘǎ ǘƘŀǘ ŀǊŜ ƛƴ ŀǳǘŀǊƪȅΦ ¢ƘŜǎŜ ŬƴŘƛƴƎǎ ƘŀǾŜ ƛƳǇƭƛŎŀǝƻƴǎ ŦƻǊ ƻǘƘŜǊ ŎƻǳƴǘǊƛŜǎ ǘƘŀǘ 

ŀǊŜ ŎƻƴǎƛŘŜǊƛƴƎ ǊŜǎŎŀƭƛƴƎ ƻǊ ǊŜƳƻǾƛƴƎ ŦǳŜƭ ǎǳōǎƛŘƛŜǎ ƻƴ ƘƻǳǎŜƘƻƭŘ ǿŜƭŦŀǊŜΦ  

¢ƘŜ Ŭƴŀƭ ŜƳǇƛǊƛŎŀƭ ǎǘǳŘȅ ŜȄŀƳƛƴŜǎ ǘƘŜ ŜȄǘŜƴǘ ǘƻ ǿƘƛŎƘ ǊŀƛƴŦŀƭƭ ǎƘƻŎƪǎ ŘƛũŜǊŜƴǝŀƭƭȅ ŀũŜŎǘ 

ǎŎƘƻƻƭƛƴƎ ƻǳǘŎƻƳŜǎ ƛƴ ōƻǘƘ ǇǊƛƳŀǊȅ ŀƴŘ ǎŜŎƻƴŘŀǊȅ ŜŘǳŎŀǝƻƴ ŀƳƻƴƎ ōƻȅǎ ŀƴŘ ƎƛǊƭǎΦ ¢ƘŜ 

ŀƴŀƭȅǎƛǎ ǎƘƻǿǎ ǘƘŀǘ ƘƻǳǎŜƘƻƭŘǎ ŀƭƭƻŎŀǘŜ ƳƻǊŜ ǊŜǎƻǳǊŎŜǎ ǘƻ ōƻȅǎ ŘǳǊƛƴƎ ǘƘŜ ǇŜǊƛƻŘǎ ƻŦ ƅƻƻŘ 

ǎƘƻŎƪΣ ǿƘƛƭŜ ǊŜǎƻǳǊŎŜ ŀƭƭƻŎŀǝƻƴ ŀƳƻƴƎ ƎƛǊƭǎ ƛǎ ǎƛƳƛƭŀǊ ŘǳǊƛƴƎ ǘƘŜ ǇŜǊƛƻŘ ƻŦ ǘƘŜ ǊŀƛƴŦŀƭƭ ǎƘƻŎƪ 

ŀƴŘ ǘƘŜ ƴƻǊƳŀƭ ǊŀƛƴŦŀƭƭΦ ¢ǳǊƴƛƴƎ ǘƻ ǎŎƘƻƻƭ ŀǧŜƴŘŀƴŎŜΣ ǘƘŜ ŀƴŀƭȅǎƛǎ ǊŜǾŜŀƭǎ ǘƘŀǘ ǘƘŜ ŘǊƻǳƎƘǘ 

ǎƘƻŎƪ ƛƴŎǊŜŀǎŜǎ ǎŎƘƻƻƭ ŀǧŜƴŘŀƴŎŜ ŀƳƻƴƎ ȅƻǳƴƎŜǊ ōƻȅǎ ŀƴŘ ƎƛǊƭǎ ƛƴ ƭƻǿŜǊ ǇǊƛƳŀǊȅ ǎŎƘƻƻƭΣ ōǳǘ 

ƛǘ ǊŜŘǳŎŜǎ ǎŎƘƻƻƭ ŀǧŜƴŘŀƴŎŜ ŀƳƻƴƎ ƻƭŘŜǊ ōƻȅǎ ŀƴŘ ƎƛǊƭǎ ƛƴ ǎŜŎƻƴŘŀǊȅ ǎŎƘƻƻƭ ǊŜƭŀǝǾŜ ǘƻ ǘƘŜ 

ƴƻǊƳŀƭ ǊŀƛƴŦŀƭƭΦ /ƻƴǾŜǊǎŜƭȅΣ ǘƘŜ ƅƻƻŘ ǎƘƻŎƪ ƛƴŎǊŜŀǎŜǎ ǎŎƘƻƻƭ ŀǧŜƴŘŀƴŎŜ ŀƳƻƴƎ ƻƭŘŜǊ ōƻȅǎ 

ŀƴŘ ƎƛǊƭǎ ƛƴ ǳǇǇŜǊ ǇǊƛƳŀǊȅ ŀƴŘ ǎŜŎƻƴŘŀǊȅ ǎŎƘƻƻƭ ǊŜƭŀǝǾŜ ǘƻ ŀ ƴƻǊƳŀƭ ǊŀƛƴŦŀƭƭΦ aƻǾƛƴƎ ƻƴ ǘƻ 

ǎŎƘƻƻƭ ǇǊƻƎǊŜǎǎƛƻƴΣ ǿŜ ŬƴŘ ǘƘŀǘ ǘƘŜ ŘǊƻǳƎƘǘ ǎƘƻŎƪ ƛƴŎǊŜŀǎŜǎ ǎŎƘƻƻƭ ǇǊƻƎǊŜǎǎƛƻƴ ŀƳƻƴƎ ōƻȅǎ 

ŀƴŘ ȅƻǳƴƎŜǊ ƎƛǊƭǎ ƛƴ ƭƻǿŜǊ ǇǊƛƳŀǊȅ ǎŎƘƻƻƭΣ ǿƘƛƭŜ ǘƘŜ ƅƻƻŘ ǎƘƻŎƪ ƛƴŎǊŜŀǎŜǎ ǎŎƘƻƻƭ ǇǊƻƎǊŜǎǎƛƻƴ 

ŀƳƻƴƎ ƻƭŘŜǊ ōƻȅǎ ƛƴ ǳǇǇŜǊ ǇǊƛƳŀǊȅ ǎŎƘƻƻƭ ŀƴŘ ȅƻǳƴƎŜǊ ōƻȅǎ ƛƴ ƭƻǿŜǊ ǎŜŎƻƴŘŀǊȅ ǎŎƘƻƻƭΣ ŀƴŘ 

ŀƳƻƴƎ ƎƛǊƭǎ ƛƴ ǎŜŎƻƴŘŀǊȅ ǎŎƘƻƻƭ ǊŜƭŀǝǾŜ ǘƻ ǘƘŜ ƴƻǊƳŀƭ ǊŀƛƴŦŀƭƭΦ ¢ƘŜǎŜ ŬƴŘƛƴƎǎ ƘŀǾŜ 

ƛƳǇƭƛŎŀǝƻƴǎ ŦƻǊ ŜŘǳŎŀǝƻƴ ǇƻƭƛŎȅ ƛƴ ƻǘƘŜǊ ŎƻǳƴǘǊƛŜǎ ǘƘŀǘ ŀǊŜ ŀƛƳƛƴƎ ŀǘ ŜƭƛƳƛƴŀǝƴƎ ƎŜƴŘŜǊ 
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................................................................................................................................................ млм 

¢ŀōƭŜ !ΦнмΥ ¢ƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ƳŀǊƪŜǘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ŦǊǳƛǘǎ млн 

¢ŀōƭŜ !ΦннΥ ¢ƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ƳŀǊƪŜǘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǎǘŀǇƭŜǎ 

ƛƴŎƭǳŘƛƴƎ Ǌƻƻǘǎ ŀƴŘ ǘǳōŜǊǎ ..................................................................................................... мло 

¢ŀōƭŜ !ΦноΥ ¢ƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ƳŀǊƪŜǘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ƭŜƎǳƳŜǎ 

ŀƴŘ ƴǳǘǎ ................................................................................................................................. млп 

¢ŀōƭŜ !ΦнпΥ ¢ƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ƳŀǊƪŜǘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ŀƴƛƳŀƭ 

ǎƻǳǊŎŜ ŦƻƻŘǎ ........................................................................................................................... млр 

¢ŀōƭŜ !ΦнрΥ ¢ƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ƳŀǊƪŜǘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǾŜƎŜǘŀōƭŜǎ

................................................................................................................................................ млс 

¢ŀōƭŜ !ΦнсΥ ¢ƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ƳŀǊƪŜǘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ŦǊǳƛǘǎ млт 

¢ŀōƭŜ !ΦнтΥ ¢ƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ƳŀǊƪŜǘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǎǘŀǇƭŜǎ 

ƛƴŎƭǳŘƛƴƎ Ǌƻƻǘǎ ŀƴŘ ǘǳōŜǊǎ ..................................................................................................... млу 

¢ŀōƭŜ !ΦнуΥ ¢ƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ƳŀǊƪŜǘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ƭŜƎǳƳŜǎ 

ŀƴŘ ƴǳǘǎ ................................................................................................................................. млф 

¢ŀōƭŜ !ΦнфΥ ¢ƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ƳŀǊƪŜǘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ŀƴƛƳŀƭ 

ǎƻǳǊŎŜ ŦƻƻŘǎ ........................................................................................................................... ммл 

¢ŀōƭŜ !ΦолΥ ¢ƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ƳŀǊƪŜǘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǾŜƎŜǘŀōƭŜǎ

................................................................................................................................................ ммм 

¢ŀōƭŜ !ΦомΥ ¢ƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ƳŀǊƪŜǘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ŦǊǳƛǘǎ ммн 

¢ŀōƭŜ !ΦонΥ ¢ƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ƳŀǊƪŜǘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǎǘŀǇƭŜǎ 

ƛƴŎƭǳŘƛƴƎ Ǌƻƻǘǎ ŀƴŘ ǘǳōŜǊǎ ..................................................................................................... ммо 

¢ŀōƭŜ !ΦооΥ ¢ƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ƳŀǊƪŜǘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ƭŜƎǳƳŜǎ 

ŀƴŘ ƴǳǘǎ ................................................................................................................................. ммр 



Ȅ 
 

¢ŀōƭŜ !ΦопΥ ¢ƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ƳŀǊƪŜǘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ŀƴƛƳŀƭ 

ǎƻǳǊŎŜ ŦƻƻŘǎ ........................................................................................................................... ммт 

¢ŀōƭŜ !ΦорΥ ¢ƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ƳŀǊƪŜǘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǾŜƎŜǘŀōƭŜǎ

................................................................................................................................................ ммф 

¢ŀōƭŜ !ΦосΥ ¢ƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ƳŀǊƪŜǘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ŦǊǳƛǘǎ мнм 

¢ŀōƭŜ !ΦотΥ ¢ƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ƳŀǊƪŜǘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǎǘŀǇƭŜǎ 

ƛƴŎƭǳŘƛƴƎ Ǌƻƻǘǎ ŀƴŘ ǘǳōŜǊǎ ..................................................................................................... мно 

¢ŀōƭŜ !ΦоуΥ ¢ƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ƳŀǊƪŜǘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ƭŜƎǳƳŜǎ 

ŀƴŘ ƴǳǘǎ ................................................................................................................................. мнп 

¢ŀōƭŜ !ΦофΥ ¢ƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ƳŀǊƪŜǘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ŀƴƛƳŀƭ 

ǎƻǳǊŎŜ ŦƻƻŘǎ ........................................................................................................................... мнр 

¢ŀōƭŜ !ΦплΥ ¢ƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ƳŀǊƪŜǘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǾŜƎŜǘŀōƭŜǎ

................................................................................................................................................ мнс 

¢ŀōƭŜ !ΦпмΥ ¢ƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ƳŀǊƪŜǘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ŦǊǳƛǘǎ мнт 

¢ŀōƭŜ !ΦпнΥ ¢ƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ƳŀǊƪŜǘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǎǘŀǇƭŜǎ 

ƛƴŎƭǳŘƛƴƎ Ǌƻƻǘǎ ŀƴŘ ǘǳōŜǊǎ ..................................................................................................... мну 

¢ŀōƭŜ !ΦпоΥ ¢ƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ƳŀǊƪŜǘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ƭŜƎǳƳŜǎ 

ŀƴŘ ƴǳǘǎ ................................................................................................................................. мнф 

¢ŀōƭŜ !ΦппΥ ¢ƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ƳŀǊƪŜǘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ŀƴƛƳŀƭ 

ǎƻǳǊŎŜ ŦƻƻŘǎ ........................................................................................................................... мол 

¢ŀōƭŜ !ΦпрΥ ¢ƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ƳŀǊƪŜǘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǾŜƎŜǘŀōƭŜǎ

................................................................................................................................................ мом 

¢ŀōƭŜ !ΦпсΥ ¢ƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ƳŀǊƪŜǘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ŦǊǳƛǘǎ мон 

¢ŀōƭŜ оΦмΥ {ǳƳƳŀǊȅ ƻŦ ŜȄǇŜŎǘŜŘ ŜũŜŎǘǎ ƻŦ ŦǳŜƭ ǇƻƭƛŎȅ ǎƘƻŎƪ ƻƴ ǇǊƻŘǳŎǝƻƴ ŀƴŘ ǿŜƭŦŀǊŜ ōȅ 

ƘƻǳǎŜƘƻƭŘ ǎǘŀǘǳǎ ŀƴŘ ƳŀǊƪŜǘ ŀŎŎŜǎǎΦ .................................................................................... мпу 

¢ŀōƭŜ оΦнΥ {ǳƳƳŀǊȅ ǎǘŀǝǎǝŎǎ ƻŦ ƻǳǘŎƻƳŜ ƛƴŘƛŎŀǘƻǊǎ ōȅ ƘƻǳǎŜƘƻƭŘ ŎŀǘŜƎƻǊȅ ŀǘ ōŀǎŜƭƛƴŜ .... мсо 

¢ŀōƭŜ оΦоΥ /ƘŀǊŀŎǘŜǊƛǎǝŎǎ ōȅ ƘƻǳǎŜƘƻƭŘ ƎǊƻǳǇǎ ŀǘ ōŀǎŜƭƛƴŜ .................................................. мср 

¢ŀōƭŜ оΦпΥ LƳǇŀŎǘ ƻŦ ǘƘŜ ŦǳŜƭ ǇƻƭƛŎȅ ǊŜŦƻǊƳ ƻƴ ǎƘŀǊŜ ƻŦ ƭŀƴŘ ŀƭƭƻŎŀǘŜŘ ŦƻǊ ƳŀƛȊŜ ǇǊƻŘǳŎǝƻƴ ōȅ 

ƘƻǳǎŜƘƻƭŘ ǎǘŀǘǳǎΦ ................................................................................................................... мст 

¢ŀōƭŜ оΦрΥ LƳǇŀŎǘ ƻŦ ǘƘŜ ŦǳŜƭ ǇƻƭƛŎȅ ǊŜŦƻǊƳ ƻƴ ǇŜǊ ŎŀǇƛǘŀ ŎƻƴǎǳƳǇǝƻƴ ōȅ ƘƻǳǎŜƘƻƭŘ ǎǘŀǘǳǎ

................................................................................................................................................ мтм 



Ȅƛ 
 

¢ŀōƭŜ оΦсΥ LƳǇŀŎǘ ƻŦ ǘƘŜ ǊŜŦƻǊƳ ƻƴ ŎƻƴǎǳƳǇǝƻƴ ǎƘŀǊŜǎ ŀƴŘ ŘƛŜǘŀǊȅ ǉǳŀƭƛǘȅ ōȅ ƘƻǳǎŜƘƻƭŘ 

ǎǘŀǘǳǎ ...................................................................................................................................... мто 

¢ŀōƭŜ оΦтΥ LƳǇŀŎǘ ƻŦ ǘƘŜ ǇƻƭƛŎȅ ǊŜŦƻǊƳ ƻƴ ǎƘŀǊŜ ƻŦ ƭŀƴŘ ŀƭƭƻŎŀǘŜŘ ŦƻǊ ƳŀƛȊŜ ǇǊƻŘǳŎǝƻƴ ōȅ 

ƘƻǳǎŜƘƻƭŘ ǎǘŀǘǳǎ ŀƴŘ ŘƛǎǘŀƴŎŜ .............................................................................................. мтс 

¢ŀōƭŜ оΦуΥ LƳǇŀŎǘ ƻŦ ǘƘŜ ŦǳŜƭ ǇƻƭƛŎȅ ǊŜŦƻǊƳ ƻƴ ŎƻƴǎǳƳǇǝƻƴ ōȅ ƘƻǳǎŜƘƻƭŘ ǎǘŀǘǳǎ ŀƴŘ ŘƛǎǘŀƴŎŜ

................................................................................................................................................ мун 

¢ŀōƭŜ оΦфΥ LƳǇŀŎǘ ƻŦ ǘƘŜ ǊŜŦƻǊƳ ƻƴ ŎƻƴǎǳƳǇǝƻƴ ǎƘŀǊŜǎ ŀƴŘ ŘƛŜǘŀǊȅ ǉǳŀƭƛǘȅ ōȅ ƘƻǳǎŜƘƻƭŘ 

ǎǘŀǘǳǎ ŀƴŘ ŘƛǎǘŀƴŎŜ ................................................................................................................ мус 

¢ŀōƭŜ .ΦмΥ 5ŜǎŎǊƛǇǝƻƴ ƻŦ ǾŀǊƛŀōƭŜǎ ǳǎŜŘ ƛƴ ǘƘŜ ŀƴŀƭȅǎƛǎΦ ....................................................... мфн 

¢ŀōƭŜ .ΦнΥ {ǳƳƳŀǊȅ ǎǘŀǝǎǝŎǎ ƻŦ ƻǳǘŎƻƳŜ ƛƴŘƛŎŀǘƻǊǎ ōȅ ǎǳǊǾŜȅ ǿŀǾŜ................................... мфр 

¢ŀōƭŜ .ΦоΥ /ƘŀǊŀŎǘŜǊƛǎǝŎǎ ƻŦ ƘƻǳǎŜƘƻƭŘǎ ōȅ ǎǳǊǾŜȅ ǿŀǾŜ ...................................................... мфс 

¢ŀōƭŜ .ΦпΥ LƳǇŀŎǘ ƻŦ ǘƘŜ ŦǳŜƭ ǇƻƭƛŎȅ ǊŜŦƻǊƳ ƻƴ ŀƭƭƻŎŀǝƴƎ ŀƭƭ ƭŀƴŘ ŦƻǊ ƳŀƛȊŜ ǇǊƻŘǳŎǝƻƴ ōȅ 

ƘƻǳǎŜƘƻƭŘ ǎǘŀǘǳǎ .................................................................................................................... мфт 

¢ŀōƭŜ .ΦрΥ LƳǇŀŎǘ ƻŦ ǘƘŜ ǊŜŦƻǊƳ ƻƴ ǾŀƭǳŜ ƻŦ ƳŀƛȊŜ ŎƻƴǎǳƳŜŘ ŀƴŘ Ŏƻǎǘ ƻŦ ƳŀƛȊŜ ŎƻƴǎǳƳŜŘ ōȅ 

ƘƻǳǎŜƘƻƭŘ ǎǘŀǘǳǎΦ ................................................................................................................... мфу 

¢ŀōƭŜ .ΦсΥ LƳǇŀŎǘ ƻŦ ǘƘŜ ŦǳŜƭ ǇƻƭƛŎȅ ǊŜŦƻǊƳ ƻƴ ŎƻƴǎǳƳǇǝƻƴ ōȅ ƘƻǳǎŜƘƻƭŘ ǎǘŀǘǳǎ ǳǎƛƴƎ ǘƘŜ Ŧǳƭƭ 

ǎŀƳǇƭŜ .................................................................................................................................... мфф 

¢ŀōƭŜ .ΦтΥ LƳǇŀŎǘ ƻŦ ǘƘŜ ŦǳŜƭ ǇƻƭƛŎȅ ǊŜŦƻǊƳ ƻƴ ŎƻƴǎǳƳǇǝƻƴ ǎƘŀǊŜǎ ŀƴŘ ŘƛŜǘŀǊȅ ǉǳŀƭƛǘȅ ōȅ 

ƘƻǳǎŜƘƻƭŘ ǎǘŀǘǳǎ ǳǎƛƴƎ ǘƘŜ Ŧǳƭƭ ǎŀƳǇƭŜ ................................................................................. нлл 

¢ŀōƭŜ .ΦуΥ LƳǇŀŎǘ ƻŦ ǘƘŜ ŦǳŜƭ ǇƻƭƛŎȅ ǊŜŦƻǊƳ ƻƴ ŎƻƴǎǳƳǇǝƻƴ ōȅ ƘƻǳǎŜƘƻƭŘ ǎǘŀǘǳǎ ............... нлм 

¢ŀōƭŜ пΦмΥ {ǳƳƳŀǊȅ ǎǘŀǝǎǝŎǎ ƻŦ ǊŀƛƴŦŀƭƭ ǾŀǊƛŀōƭŜǎ ................................................................. ноп 

¢ŀōƭŜ пΦнΥ /ƘŀǊŀŎǘŜǊƛǎǝŎǎ ƻŦ ƘƻǳǎŜƘƻƭŘ Řŀǘŀ ōȅ ǎǳǊǾŜȅ ǿŀǾŜ ............................................... нос 

¢ŀōƭŜ пΦоΥ {ǳƳƳŀǊȅ ǎǘŀǝǎǝŎǎ ƻŦ ǎŎƘƻƻƭ Řŀǘŀ ......................................................................... нот 
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Chapter 1 

Introduction 

1.1 Motivation and aims 

aŀƭŀǿƛΩǎ ŦƻƻŘ ǎȅǎǘŜƳ ƛǎ ŎƘŀƴƎƛƴƎ ŀǎ ŦŀǊƳƛƴƎ ƘƻǳǎŜƘƻƭŘǎ ŀǊŜ ƛƴŎǊŜŀǎƛƴƎƭȅ ōŜŎƻƳƛƴƎ ŘŜǇŜƴŘŜƴǘ 

ƻƴ ƳŀǊƪŜǘǎ ǘƻ ŀŎŎŜǎǎ ŦƻƻŘΣ ŦŀǊƳ ƛƴǇǳǘǎΣ ŀƴŘ ōŜǧŜǊ ƻǳǘǇǳǘ ǇǊƛŎŜǎΦ IƻǿŜǾŜǊΣ aŀƭŀǿƛ ƛǎ ƻƴŜ ƻŦ 

ǘƘŜ ƭŀƴŘƭƻŎƪŜŘ ŎƻǳƴǘǊƛŜǎ ƛƴ {ǳōπ{ŀƘŀǊŀƴ !ŦǊƛŎŀ ό{{!ύΣ ǿƘƛŎƘ ƘŜŀǾƛƭȅ ǊŜƭƛŜǎ ƻƴ ǊƻŀŘ 

ǘǊŀƴǎǇƻǊǘŀǝƻƴ ŦƻǊ ƛǘǎ ŘƻƳŜǎǝŎ ǘǊŀŘŜ ŀƴŘ ƭŀǊƎŜƭȅ ŘŜǇŜƴŘǎ ƻƴ ǊŀƛƴπŦŜŘ ŀƎǊƛŎǳƭǘǳǊŜΦ ¢ƘŜ ǊƻŀŘ 

ǘǊŀƴǎǇƻǊǘŀǝƻƴ ƛǎ ƘŜŀǾƛƭȅ ŘŜǇŜƴŘŜƴǘ ƻƴ ƛƳǇƻǊǘŜŘ ƭƛǉǳƛŘ ŦǳŜƭǎ όYŀǳƴŘŀΣ нлмсΤ [ŀƭƭ Ŝǘ ŀƭΦΣ нллфΤ 

wƻōƛƴǎƻƴ ϧ ²ŀƪŜŦƻǊŘΣ нлмоύ ŀƴŘ Ƙŀǎ ōŜŜƴ ǎƛƎƴƛŬŎŀƴǘƭȅ ŀũŜŎǘŜŘ ōȅ ŦǳŜƭ ǇǊƛŎŜ ǎƘƻŎƪǎ ƭŜŀŘƛƴƎ 

ǘƻ ƘƛƎƘŜǊ ǘǊŀƴǎǇƻǊǘ ŎƻǎǘǎΦ 5ǳŜ ǘƻ ƘƛƎƘŜǊ ǘǊŀƴǎǇƻǊǘ ŎƻǎǘǎΣ ŜƛǘƘŜǊ ŦƻƻŘ ƳŀǊƪŜǘǎ Řƻ ƴƻǘ ŘŜƭƛǾŜǊ 

ǾŀǊƛƻǳǎ ŦƻƻŘǎ ŀŎǊƻǎǎ ǎǇŀŎŜ ŜŶŎƛŜƴǘƭȅ ƻǊ ŦŀǊƳƛƴƎ ƘƻǳǎŜƘƻƭŘǎ ŀǊŜ ǳƴŀōƭŜ ǘƻ ŀŎŎŜǎǎ ƛƴǇǳǘǎ ŀƴŘ 

ōŜǧŜǊ ƻǳǘǇǳǘ ǇǊƛŎŜǎΣ ǿƘƛŎƘ ƭŜŀŘ ǘƻ ǎǇŀǝŀƭ ƛƴŜǉǳŀƭƛǝŜǎ ƛƴ ŀũƻǊŘŀōƛƭƛǘȅ ƻŦ ŦƻƻŘǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎΣ 

ŀƴŘ ǊŜŘǳŎŜ ŀƎǊƛŎǳƭǘǳǊŀƭ ǇǊƻŘǳŎǝǾƛǘȅ ŀƴŘ ƘƻǳǎŜƘƻƭŘ ǿŜƭŦŀǊŜΣ ǊŜǎǇŜŎǝǾŜƭȅ όǎŜŜΣ ŦƻǊ ŜȄŀƳǇƭŜΣ 

!ƎƎŀǊǿŀƭΣ нлмуΤ !ƪŜǊΣ нлмлŀΤ /ƘǊƛǎǝŀŜƴǎŜƴ ϧ 5ŜƳŜǊȅΣ нлмуΤ CƛƭƳŜǊ Ŝǘ ŀƭΦΣ нлнмΤ IŜŀŘŜȅ Ŝǘ ŀƭΦΣ 

нлмфΤ WƻƴŜǎΣ нлмтΤ bƪŜƎōŜ ϧ !ōŘǳƭ aǳƳƛƴΣ нлннΤ hƭŀōƛǎƛ Ŝǘ ŀƭΦΣ нлнмΤ {ǝŦŜƭ ϧ aƛƴǘŜƴΣ нлмтύΦ 

/ƻƴǾŜǊǎŜƭȅΣ ǊŀƛƴπŦŜŘ ŀƎǊƛŎǳƭǘǳǊŜ Ƙŀǎ ǊŜŎŜƴǘƭȅ ōŜŎƻƳŜ ƳƻǊŜ ǾǳƭƴŜǊŀōƭŜ ǘƻ ǊŀƛƴŦŀƭƭ ǎƘƻŎƪǎ ǎǳŎƘ 

ŀǎ ŘǊƻǳƎƘǘǎ ŀƴŘ ƅƻƻŘǎ ό.Ŝƴǎƻƴ ϧ ²ŜŜǊŘǘΣ нлноΤ /ƘƛǊǿŀΣ нллсΤ DƻǾŜǊƴƳŜƴǘ ƻŦ aŀƭŀǿƛΣ 

нлмсŀύΦ wŀƛƴŦŀƭƭ ǎƘƻŎƪǎ ǊŜŘǳŎŜ ŀƎǊƛŎǳƭǘǳǊŀƭ ǊŜǾŜƴǳŜ ŀƴŘ ƘƻǳǎŜƘƻƭŘ ŎƻƴǎǳƳǇǝƻƴΣ ǿƘƛŎƘ Ƴŀȅ 

ŀũŜŎǘ ǎŎƘƻƻƭƛƴƎ ƻǳǘŎƻƳŜǎ ŀǎ ƘƻǳǎŜƘƻƭŘǎ ǎǘǊƛǾŜ ǘƻ ŎƻǇŜ ǿƛǘƘ ǘƘŜ ƴŜƎŀǝǾŜ ŜũŜŎǘǎ ό!ƎǳƛƭŀǊ ϧ 

±ƛŎŀǊŜƭƭƛΣ нлннΤ .ŀŜȊ Ŝǘ ŀƭΦΣ нлмтΤ .ŀǉǳƛŜ ϧ CǳƧŜΣ нлнлΤ aŎ/ŀǊǘƘȅ Ŝǘ ŀƭΦΣ нлмтΤ aŎ[ŀǳƎƘƭƛƴ Ŝǘ 

ŀƭΦΣ нлноΤ wƻǎŀƭŜǎπwǳŜŘŀΣ нлмуύΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘƛǎ ǘƘŜǎƛǎ ƛǎ ƳƻǝǾŀǘŜŘ ōȅ ǘƘŜ ŜũŜŎǘǎ ƻŦ ŜŎƻƴƻƳƛŎ 

ǎƘƻŎƪǎ ŀǊƛǎƛƴƎ ŦǊƻƳ ǘƘŜ ŎƘŀƴƎŜ ƛƴ ŦǳŜƭ ǇǊƛŎŜǎ ƻƴ ŦǳƴŎǝƻƴŀƭƛǘȅ ƻŦ ŦƻƻŘ ƳŀǊƪŜǘǎ ŀƴŘ ƘƻǳǎŜƘƻƭŘ 

ǿŜƭƭπōŜƛƴƎΣ ŀƴŘ ǊŀƛƴŦŀƭƭ ǎƘƻŎƪǎ ƻƴ ǎŎƘƻƻƭƛƴƎ ƻǳǘŎƻƳŜǎ ƛƴ {{! ǳǎƛƴƎ ŀƴ ŜƳǇƛǊƛŎŀƭ ŀǇǇƭƛŎŀǝƻƴ 

ŦƻǊ aŀƭŀǿƛΦ 

¢ƘŜ ŬǊǎǘ ŜƳǇƛǊƛŎŀƭ ŎƘŀǇǘŜǊ ŀƛƳǎ ŀǘ ŜȄŀƳƛƴƛƴƎ Ƙƻǿ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀǊŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǎǇŀǝŀƭ 

ƻǊ ǊŜƎƛƻƴŀƭ ƛƴŜǉǳŀƭƛǝŜǎ ƛƴ ŀũƻǊŘŀōƛƭƛǘȅ ƻŦ ǾŀǊƛƻǳǎ ŦƻƻŘǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴ aŀƭŀǿƛΦ ¢ƘŜǊŜ ƛǎ ƭƛǧƭŜ 

ǊŜǎŜŀǊŎƘ ǘƘŀǘ ǎȅǎǘŜƳŀǝŎŀƭƭȅ ƭƻƻƪ ŀǘ ǘƘŜ ƛƳǇƭƛŎŀǝƻƴǎ ƻŦ ŦǳŜƭ ǇǊƛŎŜ ŎƘŀƴƎŜǎ ƻƴ ŦƻƻŘ ŀũƻǊŘŀōƛƭƛǘȅ 

ŀƴŘ ƴǳǘǊƛǝƻƴ ό!ōōƻǧ Ŝǘ ŀƭΦΣ нллуΤ 5ƛƭƭƻƴ ϧ .ŀǊǊŜǧΣ нлмсΤ CǳƧŜΣ нлмфΤ wƻŜƘƴŜǊΣ мффсΤ ±ƻƭǇŜ Ŝǘ 

ŀƭΦΣ нлмоύΦ ¢ƘǳǎΣ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀǎ ŀ ŘǊƛǾŜǊ ƻŦ ǊŜƎƛƻƴŀƭ ǾŀǊƛŀǝƻƴ ƛƴ ŦƻƻŘ ŀũƻǊŘŀōƛƭƛǘȅ ŀƴŘ 

ƴǳǘǊƛǝƻƴ ƛǎ ǳƴŘŜǊŜȄǇƭƻǊŜŘΦ ¢ƘŜ ǊŜŀǎƻƴ ƛǎ ǘƘŀǘ ŀǾŀƛƭŀōƛƭƛǘȅ ƻŦ Řŀǘŀ ƻƴ ǘǊŀƴǎǇƻǊǘ ǊŀǘŜǎ ƻǊ ŎƘŀǊƎŜǎ 



н 
 

ŀŎǊƻǎǎ ǾŀǊƛƻǳǎ ǊƻǳǘŜǎ ƛǎ ƭƛƳƛǘŜŘ ƛƴ Ƴƻǎǘ ŘŜǾŜƭƻǇƛƴƎ ŎƻǳƴǘǊƛŜǎ όwƻŜƘƴŜǊΣ мффсΤ {ŀƭŀȊŀǊ Ŝǘ ŀƭΦΣ 

нлмфύΦ ¢ƘŜǊŜŦƻǊŜΣ ǿŜ Ŧƻƭƭƻǿ {ǘƻǊŜȅƎŀǊŘ όнлмсύ ǘƻ ǎȅǎǘŜƳŀǝŎŀƭƭȅ ŜȄŀƳƛƴŜ ǘƘŜ ǊŜƭŀǝƻƴǎƘƛǇ 

ōŜǘǿŜŜƴ ŦǳŜƭ ǇǊƛŎŜ ŎƘŀƴƎŜǎ ŀƴŘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǾŀǊƛƻǳǎ ŦƻƻŘǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴ aŀƭŀǿƛΦ 

CǳǊǘƘŜǊΣ Ƴƻǎǘ ƻŦ ǘƘŜ ǇǊŜǾƛƻǳǎ ǿƻǊƪ ƻƴ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ŀƎǊƛŎǳƭǘǳǊŀƭ ŎƻƳƳƻŘƛǝŜǎ Ƙŀǎ 

ŦƻŎǳǎŜŘ ƻƴ Ƴƻǎǘ ǎǘƻǊŀōƭŜ ƎǊŀƛƴǎ ǘƘŀǘ ŀǊŜ ŜƛǘƘŜǊ ǎŜƳƛπǇŜǊƛǎƘŀōƭŜ όŜΦƎΦΣ ŎƻǿǇŜŀΣ ōŜŀƴǎΣ ŀƴŘ 

ƎǊƻǳƴŘƴǳǘǎύ ƻǊ ƭŜǎǎ ǇŜǊƛǎƘŀōƭŜ όŜΦƎΦΣ ƳƛƭƭŜǘΣ ƳŀƛȊŜΣ ǊƛŎŜΣ ŀƴŘ ǎƻǊƎƘǳƳύ ƛƴ ŘŜǾŜƭƻǇƛƴƎ ŎƻǳƴǘǊƛŜǎΦ 

! ŦǳǊǘƘŜǊ ŎƻƴǘǊƛōǳǝƻƴ ǿŜ ƳŀƪŜ ǘƻ ǘƘŜ ƭƛǘŜǊŀǘǳǊŜ ƛǎ ǘƻ ŜȄŀƳƛƴŜ Ƙƻǿ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀǊŜ 

ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǇǊƻŎŜǎǎŜŘ ŦƻƻŘǎΣ ƳƻǊŜ ǇŜǊƛǎƘŀōƭŜ ŦƻƻŘǎ όŜΦƎΦΣ ŜƎƎǎΣ ƳŜŀǘΣ 

ŦǊŜǎƘ ŦǊǳƛǘǎΣ ŀƴŘ ǾŜƎŜǘŀōƭŜǎύΣ ƻǊ ƴǳǘǊƛŜƴǘπŘŜƴǎŜ ŦƻƻŘǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴ ŀ ŘŜǾŜƭƻǇƛƴƎ ŎƻǳƴǘǊȅ 

ǎŜǩƴƎΦ bǳǘǊƛŜƴǘπŘŜƴǎŜ ŦƻƻŘǎ ŀǊŜ ŦƻƻŘǎ ǿƛǘƘ ƘƛƎƘ ŎƻƴŎŜƴǘǊŀǝƻƴ ƻŦ ŜǎǎŜƴǝŀƭ ǾƛǘŀƳƛƴǎ ŀƴŘ 

ƳƛƴŜǊŀƭǎ ǘƘŀǘ ŀǊŜ ƛƳǇƻǊǘŀƴǘ ŦƻǊ ƴǳǘǊƛǝƻƴ ŀƴŘ ƭƻƴƎπǘŜǊƳ ƘŜŀƭǘƘ ό5ŀǊƳƻƴ ϧ 5ǊŜǿƴƻǿǎƪƛΣ нлмрΤ 

5ƛǧǳǎ Ŝǘ ŀƭΦΣ мффрΤ 5ǊŜǿƴƻǿǎƪƛ Ŝǘ ŀƭΦΣ нллпΤ 5ǊŜǿƴƻǿǎƪƛ ϧ {ǇŜŎǘŜǊΣ нллпΤ wƛŘŜƻǳǘ Ŝǘ ŀƭΦΣ нлмрύΦ 

!ƭǘƘƻǳƎƘ ƛǘ ƛǎ ƴƻǘ ŀƭǿŀȅǎ ǘƘŜ ŎŀǎŜΣ ƳƻǊŜ ƴǳǘǊƛǝƻǳǎ ŦƻƻŘǎ ŀǊŜ ƻƊŜƴ ƳƻǊŜ ǇŜǊƛǎƘŀōƭŜΣ ƘŀǾŜ 

ƘƛƎƘŜǊ ǾŀƭǳŜ ǘƻ ǿŜƛƎƘǘ ǊŀǝƻǎΣ ŀƴŘ ŀǊŜ ŘƛŶŎǳƭǘ ǘƻ ŀƎƎǊŜƎŀǘŜ ƛƴ ƭŀǊƎŜ ǾƻƭǳƳŜǎ ōǳǘ ǊŜǉǳƛǊŜ ŀ 

ǎƘƻǊǘŜǊ ǝƳŜ ŦƻǊ ǘǊŀŘŜǊǎ ǘƻ ƎŜǘ ǘƘŜƳ ƛƴǘƻ ǘƘŜ ƳŀǊƪŜǘΦ  

¢ƘŜ ǎŜŎƻƴŘ ŜƳǇƛǊƛŎŀƭ ǎǘǳŘȅ ƛƴǾŜǎǝƎŀǘŜǎ ǘƘŜ ŜȄǘŜƴǘ ǘƻ ǿƘƛŎƘ ǘƘŜ ǊŜŦƻǊƳ ǘƻ aŀƭŀǿƛΩǎ ŦǳŜƭ ǇƻƭƛŎȅ 

ŀŘƻǇǘŜŘ ƛƴ нлмн ƛƴŎǊŜŀǎŜŘ ƻǊ ŘŜŎǊŜŀǎŜŘ ŀƎǊƛŎǳƭǘǳǊŀƭ ǇǊƻŘǳŎǝƻƴ ŀƴŘ ŎƻƴǎǳƳǇǝƻƴ 

ŘƛũŜǊŜƴǝŀƭƭȅ ŀƳƻƴƎ ƘƻǳǎŜƘƻƭŘǎ ǘƘŀǘ ŀǊŜ ƴŜǘπǎŜƭƭŜǊǎΣ ƴŜǘπōǳȅŜǊǎ ƻǊ ǎŜƭŦπǎǳŶŎƛŜƴǘ ƛƴ ǎǘŀǇƭŜ 

ƳŀƛȊŜ ƎǊŀƛƴΦ ¢ƘŜ DƻǾŜǊƴƳŜƴǘ ǊŜπƛƴǘǊƻŘǳŎŜŘ ŀǳǘƻƳŀǝŎ ǇǊƛŎŜ ŀŘƧǳǎǘƳŜƴǘ ƳŜŎƘŀƴƛǎƳ ƛƴ нлмн 

ǘƘŀǘ ǿŀǎ ŀōŀƴŘƻƴŜŘ ƛƴ нллп ǘƻ ǎǳǎǘŀƛƴ ŦǳŜƭ ǎǳǇǇƭȅΣ ǿƘƛŎƘ ƭŜŘ ǘƻ ŀƴ ƛƴŎǊŜŀǎŜ ƛƴ ŦǳŜƭ ǇǊƛŎŜǎΦ 

tǊƛƻǊ ǘƻ ǘƘŜ ŦǳŜƭ ǇǊƛŎŜ ǊŜŦƻǊƳΣ ƭƛǉǳƛŘ ŦǳŜƭǎ ǿŜǊŜ ōŜƛƴƎ ǎƻƭŘ ŀǘ ǎǳōǎƛŘƛǎŜŘ ǇǊƛŎŜǎ ŀƴŘ ŜǾŜƴǘǎ ƻŦ 

ŦǳŜƭ ǎƘƻǊǘŀƎŜǎ ǿŜǊŜ ŎƻƳƳƻƴ ŀŎǊƻǎǎ ǘƘŜ ŎƻǳƴǘǊȅΦ ¢Ƙƛǎ ŎƘŀǇǘŜǊ ŀŘŘǎ ŀƴ ƛƳǇƻǊǘŀƴǘ ŘƛƳŜƴǎƛƻƴ 

ǘƻ ǘƘŜ ƭƛǘŜǊŀǘǳǊŜ ƻƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƛƴ {{! ōȅ ŜǎǝƳŀǝƴƎ Ƙƻǿ ǘƘŜ ŦǳŜƭ ǎǳōǎƛŘȅ ǊŜƳƻǾŀƭ 

ŘƛũŜǊŜƴǝŀƭƭȅ ŀũŜŎǘŜŘ ǎǘŀǇƭŜ ƳŀƛȊŜ ǇǊƻŘǳŎǝƻƴ ŀƴŘ ŎƻƴǎǳƳǇǝƻƴΦ ¢ƘŜǊŜ ŀǊŜ ƻƴƭȅ ŀ ƭƛƳƛǘŜŘ 

ƴǳƳōŜǊ ƻŦ ǎǘǳŘƛŜǎ ǘƘŀǘ ƛƴǾŜǎǝƎŀǘŜ ǘƘŜ ŜũŜŎǘǎ ƻŦ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƻƴ ǇǊƻŘǳŎǝƻƴ ŀƴŘ 

ŎƻƴǎǳƳǇǝƻƴ ƻŦ ŦŀǊƳ ǇǊƻŘǳŎŜ ōȅ ƘƻǳǎŜƘƻƭŘǎ ƛƴ ŘŜǾŜƭƻǇƛƴƎ ŎƻǳƴǘǊƛŜǎ ǳǎƛƴƎ ƻōǎŜǊǾŀǝƻƴŀƭ 

ŎǊƻǎǎπǎŜŎǝƻƴŀƭ Řŀǘŀ Ǿƛŀ ŜŎƻƴƻƳŜǘǊƛŎ ŜǎǝƳŀǝƻƴ όǎŜŜΣ ŦƻǊ ŜȄŀƳǇƭŜΣ 5ŀƳŀƴƛŀ Ŝǘ ŀƭΦΣ нлмсΤ CǳƧŜΣ 

нлмфΤ aƛƴǘŜƴ Ŝǘ ŀƭΦΣ нлмоΤ hƳŀƳƻΣ мффуΤ ±ŀƴŘŜǊŎŀǎǘŜŜƭŜƴ Ŝǘ ŀƭΦΣ нлмуύΦ ¢ƘŜ ŎƭƻǎŜǎǘ ǎǘǳŘȅ ǘƻ 

ƻǳǊǎ ƛǎ CǳƧŜ όнлмфύ ǘƘŀǘ ŜȄŀƳƛƴŜǎ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ŦǳŜƭ ǎǳōǎƛŘȅ ǊŜŦƻǊƳǎ ƻƴ ǊŜŀƭ ƛƴŎƻƳŜǎ ŦƻǊ ƴŜǘ 

ōǳȅŜǊǎ ŀƴŘ ƴŜǘ ǎŜƭƭŜǊǎ ƻŦ ƎǊŀƛƴǎ όƛΦŜΦΣ άǘŜũέΣ ǿƘŜŀǘΣ ƳŀƛȊŜΣ ǎƻǊƎƘǳƳΣ ŀƴŘ ōŀǊƭŜȅύ Ǿƛŀ ŀ ƴƻƴπ

ǇŀǊŀƳŜǘǊƛŎ ŀǇǇǊƻŀŎƘ ƛƴ 9ǘƘƛƻǇƛŀΦ .ǳƛƭŘƛƴƎ ƻƴ CǳƧŜ όнлмфύ ŀƴŘ ǘƘŜ ǇǊŜǾƛƻǳǎ ǎǘǳŘƛŜǎΣ ƻǳǊǎ ƛǎ ǘƘŜ 
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ŬǊǎǘ ǎǘǳŘȅ ǘƻ ŜǎǝƳŀǘŜ ǘƘŜ ŘƛũŜǊŜƴǝŀƭ ƛƳǇŀŎǘǎ ƻŦ ǘƘŜ ŦǳŜƭ ǇƻƭƛŎȅ ǊŜŦƻǊƳ ƻƴ ƘƻǳǎŜƘƻƭŘǎ ǳǎƛƴƎ 

ƴŀǝƻƴŀƭƭȅ ǊŜǇǊŜǎŜƴǘŀǝǾŜ ƻōǎŜǊǾŀǝƻƴŀƭ ǇŀƴŜƭ Řŀǘŀ ŦǊƻƳ {{! Ǿƛŀ ŀ ǇŀǊŀƳŜǘǊƛŎ ŀǇǇǊƻŀŎƘΦ  

¢ƘŜ ǘƘƛǊŘ ŜƳǇƛǊƛŎŀƭ ŎƘŀǇǘŜǊ ƛƴǾŜǎǝƎŀǘŜǎ Ƙƻǿ ǊŀƛƴŦŀƭƭ ǎƘƻŎƪǎ ŘƛũŜǊŜƴǝŀƭƭȅ ŀũŜŎǘ ǎŎƘƻƻƭƛƴƎ 

ƻǳǘŎƻƳŜǎ ƛƴ ōƻǘƘ ǇǊƛƳŀǊȅ ŀƴŘ ǎŜŎƻƴŘŀǊȅ ŜŘǳŎŀǝƻƴ ŀƳƻƴƎ ōƻȅǎ ŀƴŘ ƎƛǊƭǎ ƛƴ aŀƭŀǿƛΦ ¢ƘŜǊŜ ƛǎ 

ŀ ǎƳŀƭƭ ōǳǘ ƎǊƻǿƛƴƎ ƭƛǘŜǊŀǘǳǊŜ ǘƘŀǘ ƛƴǾŜǎǝƎŀǘŜǎ ǘƘŜ ŜũŜŎǘǎ ƻŦ ǿŜŀǘƘŜǊ ǎƘƻŎƪǎ ƻǊ ŎƘŀƴƎƛƴƎ 

ŎƭƛƳŀǘŜ ƻƴ ŎƘƛƭŘ ǎŎƘƻƻƭƛƴƎ ƻǳǘŎƻƳŜǎ ƛƴ ŘŜǾŜƭƻǇƛƴƎ ŎƻǳƴǘǊƛŜǎΦ IƻǿŜǾŜǊΣ ŜƳǇƛǊƛŎŀƭ ŜǾƛŘŜƴŎŜ ƻƴ 

Ƙƻǿ ǿŜŀǘƘŜǊ ǎƘƻŎƪǎ ŀũŜŎǘ ŎƘƛƭŘ ǎŎƘƻƻƭƛƴƎ ƻǳǘŎƻƳŜǎ ƛƴ {{! ƛǎ ƭƛƳƛǘŜŘ ό.ƧǀǊƪƳŀƴπbȅǉǾƛǎǘΣ нлмоΤ 

wŀƴŘŜƭƭ ϧ DǊŀȅΣ нлмсύΦ ²Ŝ ŀŘŘ ǘƻ ǘƘƛǎ ƭƛǘŜǊŀǘǳǊŜ ōȅ ŜȄŀƳƛƴƛƴƎ Ƙƻǿ ǊŀƛƴŦŀƭƭ ǎƘƻŎƪǎ ŘƛũŜǊŜƴǝŀƭƭȅ 

ŀũŜŎǘ ǎŎƘƻƻƭƛƴƎ ƻǳǘŎƻƳŜǎ ƛƴ ōƻǘƘ ǇǊƛƳŀǊȅ ŀƴŘ ǎŜŎƻƴŘŀǊȅ ǎŎƘƻƻƭǎ ŀƳƻƴƎ ōƻȅǎ ŀƴŘ ƎƛǊƭǎ ƛƴ 

aŀƭŀǿƛΦ .ƧǀǊƪƳŀƴπbȅǉǾƛǎǘ όнлмоύ ƛǎ ǘƘŜ ŎƭƻǎŜǎǘ ǎǘǳŘȅ ǘƻ ƻǳǊǎΣ ŜȄŀƳƛƴƛƴƎ ƎŜƴŘŜǊ ŘƛũŜǊŜƴǝŀƭ 

ŜũŜŎǘǎ ƻŦ ǿŜŀǘƘŜǊ ǎƘƻŎƪǎ ƻƴ ŎƘƛƭŘ ǎŎƘƻƻƭƛƴƎ ƻǳǘŎƻƳŜǎΦ IƻǿŜǾŜǊΣ ǘƘŜ ŀŦƻǊŜƳŜƴǝƻƴŜŘ ǎǘǳŘȅ 

ǳǎŜŘ ǇƻƻƭŜŘ ŎǊƻǎǎπǎŜŎǝƻƴŀƭ ƘƻǳǎŜƘƻƭŘ ǎǳǊǾŜȅ Řŀǘŀ ŀƴŘ ŀŘƳƛƴƛǎǘǊŀǝǾŜ ǇǊƛƳŀǊȅ ǎŎƘƻƻƭ ŎŜƴǎǳǎ 

Řŀǘŀ ŀƎƎǊŜƎŀǘŜŘ ŀǘ ǘƘŜ ŘƛǎǘǊƛŎǘ ƭŜǾŜƭΦ ²Ŝ ōǳƛƭŘ ƻƴ .ƧǀǊƪƳŀƴπbȅǉǾƛǎǘ όнлмоύ ŀƴŘ ǘƘŜ ǇǊŜǾƛƻǳǎ 

ǎǘǳŘƛŜǎ ǘƻ ŜȄŀƳƛƴŜ Ƙƻǿ ǊŀƛƴŦŀƭƭ ǎƘƻŎƪǎ ŘƛũŜǊŜƴǝŀƭƭȅ ŀũŜŎǘ ǎŎƘƻƻƭƛƴƎ ƻǳǘŎƻƳŜǎ ƛƴ ōƻǘƘ ǇǊƛƳŀǊȅ 

ŀƴŘ ǎŜŎƻƴŘŀǊȅ ŜŘǳŎŀǝƻƴ ŀƳƻƴƎ ōƻȅǎ ŀƴŘ ƎƛǊƭǎ ǳǎƛƴƎ ƘƻǳǎŜƘƻƭŘ ǇŀƴŜƭ ǎǳǊǾŜȅ Řŀǘŀ ŀƴŘ 

ŀŘƳƛƴƛǎǘǊŀǝǾŜ ǎŎƘƻƻƭπƭŜǾŜƭ ŎŜƴǎǳǎ Řŀǘŀ ŦƻǊ aŀƭŀǿƛΦ 

1.2 Overview of the thesis 

1.2.1 Overview of chapter 2  

¢Ƙƛǎ ǎŜŎƻƴŘ ŎƘŀǇǘŜǊ ǎȅǎǘŜƳŀǝŎŀƭƭȅ ŜȄŀƳƛƴŜǎ Ƙƻǿ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀǊŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǎǇŀǝŀƭ 

ƻǊ ǊŜƎƛƻƴŀƭ ƛƴŜǉǳŀƭƛǝŜǎ ƛƴ ŀũƻǊŘŀōƛƭƛǘȅ ƻŦ ǾŀǊƛƻǳǎ ŦƻƻŘǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴ aŀƭŀǿƛΦ DƛǾŜƴ ǘƘŀǘ 

ƴƻǘ ŀƭƭ ŦƻƻŘǎ ŀǊŜ ǇǊƻŘǳŎŜŘ ǿƛǘƘƛƴ ƭƻŎŀǝƻƴǎ ƳŀǊƪŜǘǎ ƻǇŜǊŀǘŜΣ ƳŀǊƪŜǘ ǘǊŀŘŜǊǎ ǘǊŀƴǎǇƻǊǘ ŦƻƻŘ 

ŦǊƻƳ ŀǊŜŀǎ ƻŦ ƘƛƎƘ ǇǊƻŘǳŎǝƻƴ όƛΦŜΦΣ ǎǳǊǇƭǳǎ ƭƻŎŀǝƻƴǎύ ǘƻ ŀǊŜŀǎ ƻŦ ƭƻǿ ǇǊƻŘǳŎǝƻƴ όƛΦŜΦΣ ŘŜŬŎƛǘ 

ƭƻŎŀǝƻƴǎύΣ ǿƘƛŎƘ ƛƴǾƻƭǾŜǎ ǘǊŀƴǎǇƻǊǘ ŎƻǎǘǎΦ IƻǿŜǾŜǊΣ ǘƘŜ ƭŀǊƎŜǊ ǎƘŀǊŜ ƻŦ ƳŀǊƪŜǝƴƎ Ŏƻǎǘǎ ǘƘŀǘ 

ƳŀǊƪŜǘ ǘǊŀŘŜǊǎ ƛƴŎǳǊ ƛǎ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ όCŀŦŎƘŀƳǇǎ ϧ DŀōǊŜπaŀŘƘƛƴΣ нллсύΣ ǿƘƛŎƘ ƛƳǇŜŘŜǎ 

ƳŀǊƪŜǘ ǘǊŀŘŜǊǎ ǘƻ ǘǊŀƴǎǇƻǊǘ ŦƻƻŘ ƛǘŜƳǎ ŦǊƻƳ ƳŀǊƪŜǘǎ ƛƴ ǎǳǊǇƭǳǎ ŀǊŜŀǎ ǘƻ ƳŀǊƪŜǘǎ ƛƴ ŘŜŬŎƛǘ 

ŀǊŜŀǎΦ ¢Ƙƛǎ ƛƴŎǊŜŀǎŜǎ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǾŀǊƛƻǳǎ ŦƻƻŘǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎΣ ǿƘƛŎƘ ƛƴŎǊŜŀǎŜǎ ŦƻƻŘ 

ǇǊƛŎŜǎ ŀƴŘ ǊŜŘǳŎŜǎ ŦƻƻŘ ŀũƻǊŘŀōƛƭƛǘȅ ƛƴ ƳŀǊƪŜǘǎ ƭƻŎŀǘŜŘ ƛƴ ŘŜŬŎƛǘ ŀǊŜŀǎΦ ¢ƘŜǊŜŦƻǊŜΣ ǿŜ 

ŀƴǝŎƛǇŀǘŜ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ǘƻ ƘŀǾŜ ǇƻǎƛǝǾŜ ŀǎǎƻŎƛŀǝƻƴǎ ǿƛǘƘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǾŀǊƛƻǳǎ ŦƻƻŘǎ 

ŀŎǊƻǎǎ ƳŀǊƪŜǘǎΣ ōǳǘ ǘƘŜ ƳŀƎƴƛǘǳŘŜ ƻŦ ǘƘŜ ǊŜƭŀǝƻƴǎƘƛǇ ƛǎ ǎƳŀƭƭŜǊ ŦƻǊ ƳŀǊƪŜǘ ǇŀƛǊǎ ǘƘŀǘ ŀǊŜ 

ŎƭƻǎŜǊ ǘƻ ŜŀŎƘ ƻǘƘŜǊ ǘƘŀƴ ƳŀǊƪŜǘ ǇŀƛǊǎ ǘƘŀǘ ŀǊŜ ŦŀǊǘƘŜǊ ŦǊƻƳ ŜŀŎƘ ƻǘƘŜǊΦ  



п 
 

²Ŝ ǳǎŜ ƳƻƴǘƘƭȅ ŎƻƴǎǳƳŜǊ ǇǊƛŎŜ ƳƻƴƛǘƻǊƛƴƎ Řŀǘŀ ǘƘŀǘ ǘƘŜ aŀƭŀǿƛ bŀǝƻƴŀƭ {ǘŀǝǎǝŎŀƭ hŶŎŜ 

ŎƻƭƭŜŎǘǎ ǘƻ ŎƻƳǇǳǘŜ ǘƘŜ /ƻƴǎǳƳŜǊ tǊƛŎŜ LƴŘŜȄΦ CǳǊǘƘŜǊΣ ǿŜ ƻōǘŀƛƴŜŘ ƳƻƴǘƘƭȅ ŀǾŜǊŀƎŜ ŘƛŜǎŜƭ 

ǇǳƳǇ ǇǊƛŎŜǎ ŦǊƻƳ ǘƘŜ aŀƭŀǿƛ 9ƴŜǊƎȅ wŜƎǳƭŀǘƻǊȅ !ǳǘƘƻǊƛǘȅ ŀƴŘ ǘƘŜ ǊƻǳǘŜ ŘƛǎǘŀƴŎŜ ƻǾŜǊ ǇŀǾŜŘ 

ǊƻŀŘǎ ōŜǘǿŜŜƴ ǘƘŜ ƳŀǊƪŜǘ ǇŀƛǊǎ ŦǊƻƳ DƻƻƎƭŜ aŀǇǎΦ Lƴ ŎƻƳōƛƴŀǝƻƴ ǿƛǘƘ ƻǘƘŜǊ Řŀǘŀ ŦǊƻƳ 

ǾŀǊƛƻǳǎ ǎƻǳǊŎŜǎΣ ǿŜ ŬǊǎǘ ŜǎǝƳŀǘŜ Ƙƻǿ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀǊŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ 

ƻǾŜǊŀƭƭ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǾŀǊƛƻǳǎ ŦƻƻŘǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ǳǎƛƴƎ ǘƘŜ ǇŀƴŜƭ ƴƻƴπƭƛƴŜŀǊ ŘȅŀŘƛŎ 

ǊŜƎǊŜǎǎƛƻƴ ƳƻŘŜƭ Ǿƛŀ ǘƘŜ tƻƛǎǎƻƴ ǇǎŜǳŘƻπƭƛƪŜƭƛƘƻƻŘ ǊŜƎǊŜǎǎƛƻƴ ŜǎǝƳŀǘƻǊ ǿƛǘƘ ƳǳƭǝǇƭŜ ƭŜǾŜƭǎ 

ƻŦ ŬȄŜŘ ŜũŜŎǘǎ ƛƴ ǘƘŜ ǎƘƻǊǘ ǊǳƴΦ ¢ƘŜƴΣ ǿŜ ƛƴǾŜǎǝƎŀǘŜ ǿƘŜǘƘŜǊ ǇǊƻŎŜǎǎŜŘ ŦƻƻŘǎΣ ǇŜǊƛǎƘŀōƭŜ 

ŦƻƻŘǎΣ ƻǊ ƴǳǘǊƛŜƴǘπŘŜƴǎŜ ŦƻƻŘǎ ƳƻŘƛŦȅ ǘƘŜ ǊŜƭŀǝƻƴǎƘƛǇ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ƻǾŜǊŀƭƭ 

ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǾŀǊƛƻǳǎ ŦƻƻŘǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴ ǘƘŜ ǎƘƻǊǘ ǊǳƴΦ CƛƴŀƭƭȅΣ ǿŜ ŜǎǝƳŀǘŜ 

ǎŜǇŀǊŀǘŜƭȅ ǘƘŜ ǇŀƴŜƭ ƴƻƴπƭƛƴŜŀǊ ŘȅŀŘƛŎ ǊŜƎǊŜǎǎƛƻƴ ƳƻŘŜƭ Ǿƛŀ ǘƘŜ tƻƛǎǎƻƴ ǇǎŜǳŘƻπƭƛƪŜƭƛƘƻƻŘ 

ǊŜƎǊŜǎǎƛƻƴ ŜǎǝƳŀǘƻǊ ǿƛǘƘ ƳǳƭǝǇƭŜ ƭŜǾŜƭǎ ƻŦ ŬȄŜŘ ŜũŜŎǘǎΣ ŀƴŘ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘŀƭ ǾŀǊƛŀōƭŜ 

tƻƛǎǎƻƴ όƛǾǇƻƛǎǎƻƴύ ŜǎǝƳŀǘƻǊ ŦƻǊ ŜŀŎƘ ŦƻƻŘ ƛǘŜƳ ǘƻ ŜȄŀƳƛƴŜ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ 

ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴ ǘƘŜ ǎƘƻǊǘ ŀƴŘ ƭƻƴƎ ǊǳƴǎΣ ǊŜǎǇŜŎǝǾŜƭȅΦ  

/ƻƴǘǊŀǊȅ ǘƻ ƻǳǊ ŜȄǇŜŎǘŀǝƻƴΣ ǘƘŜ ǊŜǎǳƭǘǎ ŦǊƻƳ ƻǳǊ ŀƴŀƭȅǎƛǎ ǎƘƻǿ ǘƘŀǘ ǘƘŜ ŜƴŘƻƎŜƴƻǳǎ ƛƴŎǊŜŀǎŜ 

ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƛǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ǊŜŘǳŎǝƻƴ ƛƴ ƻǾŜǊŀƭƭ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǾŀǊƛƻǳǎ ŦƻƻŘǎ 

ǳƴŘŜǊ ƛƴǾŜǎǝƎŀǝƻƴ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴ ǘƘŜ ǎƘƻǊǘ ǊǳƴΣ ƻƴ ŀǾŜǊŀƎŜΦ ²Ŝ ŬƴŘ ǘƘŀǘ ǘƘƛǎ 

ŎƻǳƴǘŜǊƛƴǘǳƛǝǾŜ ƛƴƅǳŜƴŎŜ ƛǎ ŘǊƛǾŜƴ ōȅ ǇǊƻŎŜǎǎŜŘ ŦƻƻŘǎ ōǳǘ ƴƻǘ ōȅ ǇŜǊƛǎƘŀōƭŜ ŦƻƻŘǎ ŀƴŘ 

ƴǳǘǊƛŜƴǘπŘŜƴǎŜ ŦƻƻŘǎ ŦƻǊ ǿƘƛŎƘ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀǊŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŀƴ ƛƴŎǊŜŀǎŜ 

ƛƴ ƻǾŜǊŀƭƭ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴ ǘƘŜ ǎƘƻǊǘ ǊǳƴΦ aƻǾƛƴƎ ƻƴ ǘƻ ǎŜǇŀǊŀǘŜ ǊŜǎǳƭǘǎ ŦƻǊ 

ŜŀŎƘ ŦƻƻŘ ƛǘŜƳΣ ǿŜ ŬƴŘ ǘƘŀǘ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ 

ŘƛũŜǊŜƴŎŜǎ ǊŜƳŀƛƴ ƴŜƎŀǝǾŜ ŀƴŘ ǎƛƎƴƛŬŎŀƴǘ ŦƻǊ ǊƛŎŜ ƎǊŀƛƴΣ ōŜŜŦΣ Ǝƻŀǘ ƳŜŀǘΣ ǇƻǿŘŜǊŜŘ ƳƛƭƪΣ ŀƴŘ 

ōŀƴŀƴŀǎ ōǳǘ ōŜŎƻƳŜ ǇƻǎƛǝǾŜ ŀƴŘ ǎƛƎƴƛŬŎŀƴǘ ŦƻǊ ƳŀƛȊŜ ƅƻǳǊ ŘŜƘǳƭƭŜŘΣ ƳŀƛȊŜ ƎǊŀƛƴ όǇǊƛǾŀǘŜύΣ 

ƳŀƛȊŜ ƎǊŀƛƴ ό!5a!w/ύΣ ōǊƻǿƴ ōŜŀƴǎΣ ŀƴŘ ŜƎƎǎ ǇǊƻǾƛŘƛƴƎ ŀŘŘƛǝƻƴŀƭ ŜǾƛŘŜƴŎŜ ǘƘŀǘ ǘƘŜ 

ŎƻǳƴǘŜǊƛƴǘǳƛǝǾŜ ƛƴƅǳŜƴŎŜ ƻŦ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƻƴ ƻǾŜǊŀƭƭ ǇǊƛŎŜ ŘƛũŜǊŜƴǝŀƭǎ ŀǊŜ 

ŘǊƛǾŜƴ ōȅ ŦƻƻŘ ƛǘŜƳǎ ǘƘŀǘ ƘŀǾŜ ƭƻǿŜǊ ǎŜŀǊŎƘ Ŏƻǎǘǎ ŀƴŘ ŀǊŜ Ŝŀǎȅ ǘƻ ŀƎƎǊŜƎŀǘŜ ƛƴ ǘƘŜ ǎƘƻǊǘ ǊǳƴΦ 

¢ǳǊƴƛƴƎ ǘƻ ǎǇŀǝŀƭ ƘŜǘŜǊƻƎŜƴŜƛǘȅ ƻŦ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ 

ŘƛũŜǊŜƴŎŜǎΣ ǿŜ ŬƴŘ ǘƘŀǘ ǘƘŜ ƳŀƎƴƛǘǳŘŜǎ ƻŦ ǘƘŜ ǊŜƭŀǝƻƴǎƘƛǇǎ ŀǊŜ ǎƳŀƭƭŜǊ ŦƻǊ ƳŀǊƪŜǘ ǇŀƛǊǎ ǘƘŀǘ 

ŀǊŜ ŎƭƻǎŜǊ ǘƻ ŜŀŎƘ ƻǘƘŜǊ ŦƻǊ ŀƭƭ ŦƻƻŘǎ ǳƴŘŜǊ ŎƻƴǎƛŘŜǊŀǝƻƴΦ aƻǾƛƴƎ ƻƴ ǘƻ ǘƘŜ ƛƴƅǳŜƴŎŜ ƻŦ 

ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƻƴ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŦƻǊ ŜŀŎƘ ŦƻƻŘ ƛǘŜƳ ƛƴ ǘƘŜ ƭƻƴƎ ǊǳƴΣ ǿŜ ŬƴŘ ǘƘŀǘ ǘƘŜ ǇǊƛŎŜ 

ŘƛũŜǊŜƴŎŜǎ ƛƴ ǘƘŜ ǇǊŜǾƛƻǳǎ ǇŜǊƛƻŘ Ǉƭŀȅ ŀ ǎƳŀƭƭ ǊƻƭŜ ƛƴ ǇǊŜŘƛŎǝƴƎ ǘƘŜ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ƛƴ ǘƘŜ 
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ŎǳǊǊŜƴǘ ǇŜǊƛƻŘΣ ŀƴŘ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƛǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ǇǊƛŎŜ 

ŘƛũŜǊŜƴǝŀƭǎ ŦƻǊ Ƴƻǎǘ ŦƻƻŘǎ ǳƴŘŜǊ ƛƴǾŜǎǝƎŀǝƻƴΣ ŜȄŎŜǇǘ ŦƻǊ ōǊƻǿƴ ōŜŀƴǎΣ ǳǎƛǇŀΣ ǳǘŀƪŀΣ ŀƴŘ 

ǘƻƳŀǘƻŜǎΦ 

1.2.2 Overview of chapter 3  

¢Ƙƛǎ ǘƘƛǊŘ ŎƘŀǇǘŜǊ ōǳƛƭŘǎ ƻƴ ǘƘŜ ǇǊŜǾƛƻǳǎ ŎƘŀǇǘŜǊ ǘƻ ƛƴǾŜǎǝƎŀǘŜ ǘƘŜ ŜȄǘŜƴǘ ǘƻ ǿƘƛŎƘ ǘƘŜ ǊŜŦƻǊƳ 

ǘƻ aŀƭŀǿƛΩǎ ŦǳŜƭ ǇƻƭƛŎȅ ŀŘƻǇǘŜŘ ƛƴ нлмн ƭŜŘ ǘƻ ŜƛǘƘŜǊ ŀƴ ƛƴŎǊŜŀǎŜ ƻǊ ŀ ŘŜŎǊŜŀǎŜ ŀƎǊƛŎǳƭǘǳǊŀƭ 

ǇǊƻŘǳŎǝƻƴ ŀƴŘ ŎƻƴǎǳƳǇǝƻƴ ƻŦ ǎǘŀǇƭŜ ƳŀƛȊŜ ƎǊŀƛƴ ŘƛũŜǊŜƴǝŀƭƭȅ ŀƳƻƴƎ ƘƻǳǎŜƘƻƭŘǎΦ ¢ƘŜ ŦǳŜƭ 

ǇǊƛŎŜ ǊŜŦƻǊƳ ƛƴŎǊŜŀǎŜŘ ǘƘŜ Ŏƻǎǘ ƻŦ ǘǊŀƴǎǇƻǊǝƴƎ ǇǊƻŘǳŎŜ ŦǊƻƳ ǘƘŜ ŦŀǊƳ ǘƻ ǘƘŜ ƳŀǊƪŜǘ ƻǊ 

ŎƻƴǎǳƳǇǝƻƴ ŎŜƴǘǊŜΣ ŀƴŘ ƛƴǇǳǘǎ ŦǊƻƳ ǘƘŜ ƳŀǊƪŜǘ ǘƻ ǘƘŜ ŦŀǊƳ ǳǎƛƴƎ ƳƻǘƻǊƛǎŜŘ ǘǊŀƴǎǇƻǊǘŀǝƻƴΦ 

²Ŝ ƘȅǇƻǘƘŜǎƛǎŜ ǘƘŀǘ ǘƘŜ ǇƻƭƛŎȅ ǊŜŦƻǊƳ Ƙŀǎ ƛƳƳŜŘƛŀǘŜ ŘƛũŜǊŜƴǝŀƭ ŜũŜŎǘǎ ƻƴ ǎǘŀǇƭŜ ƳŀƛȊŜ 

ǇǊƻŘǳŎǝƻƴ ŀƴŘ ŎƻƴǎǳƳǇǝƻƴΣ ōǳǘ ǘƘŜ ŘƛũŜǊŜƴǝŀƭ ŜũŜŎǘǎ Řƻ ƴƻǘ ǇŜǊǎƛǎǘ ƻǾŜǊ ǝƳŜ ƻƴŎŜ ǘƘŜ 

ǇƻƭƛŎȅ ƛǎ ŀŘƻǇǘŜŘΦ ¢ƘǳǎΣ ǿŜ ŜȄǇŜŎǘ ǘƘŜ ŘƛũŜǊŜƴǝŀƭ ŜũŜŎǘǎ ƻŦ ǘƘŜ ǇƻƭƛŎȅ ǊŜŦƻǊƳ ǘƻ ŘŜǇƭŜǘŜ ŦǊƻƳ 

ƛǘǎ ƛƴƛǝŀƭ ƛƳǇŀŎǘ ŀǎ ƘƻǳǎŜƘƻƭŘǎ ŎƻǇŜ ǘƻ ŘŀƳǇŜƴ ƻũ ƛǘǎ ŜũŜŎǘǎ ƻǾŜǊ ǝƳŜΦ /ƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜ 

ǇǊŜǾƛƻǳǎ ƭƛǘŜǊŀǘǳǊŜΣ ǿŜ ŀƴǝŎƛǇŀǘŜ ŀ ƘŜǘŜǊƻƎŜƴŜƻǳǎ ŘƛũŜǊŜƴǝŀƭ ƛƳǇŀŎǘ ƻŦ ǘƘŜ ŦǳŜƭ ǇǊƛŎŜ ǊŜŦƻǊƳ 

ƻƴ ƘƻǳǎŜƘƻƭŘǎ ǘƘŀǘ ǾŀǊȅ ǿƛǘƘ ƘƻǳǎŜƘƻƭŘ ǎǘŀǘǳǎ όƛΦŜΦΣ ƴŜǘπǎŜƭƭŜǊΣ ƴŜǘπōǳȅŜǊ ƻǊ ǎŜƭŦπǎǳŶŎƛŜƴǘ ƛƴ 

ǎǘŀǇƭŜ ƳŀƛȊŜ ƎǊŀƛƴύΣ ŀƴŘ ƳŀǊƪŜǘ ŀŎŎŜǎǎΦ bŜǘ ǎŜƭƭŜǊǎ ŀǊŜ ƘƻǳǎŜƘƻƭŘǎ ǿƘƻǎŜ ǉǳŀƴǝǘȅ ƻŦ ǎǘŀǇƭŜ 

ƳŀƛȊŜ ƎǊŀƛƴ ǎƻƭŘ ƻƴ ǘƘŜ ƳŀǊƪŜǘ ƛǎ ƎǊŜŀǘŜǊ ǘƘŀƴ ǘƘŜ ǉǳŀƴǝǘȅ ƻŦ ǎǘŀǇƭŜ ƳŀƛȊŜ ƎǊŀƛƴ ǇǳǊŎƘŀǎŜŘΣ 

ƴŜǘ ōǳȅŜǊǎ ŀǊŜ ƘƻǳǎŜƘƻƭŘǎ ǿƘƻǎŜ ǉǳŀƴǝǘȅ ƻŦ ǎǘŀǇƭŜ ƳŀƛȊŜ ƎǊŀƛƴ ǇǳǊŎƘŀǎŜŘ ƻƴ ǘƘŜ ƳŀǊƪŜǘ ƛǎ 

ƎǊŜŀǘŜǊ ǘƘŀƴ ǘƘŜ ǉǳŀƴǝǘȅ ƻŦ ǎǘŀǇƭŜ ƳŀƛȊŜ ƎǊŀƛƴ ǎƻƭŘΣ ŀƴŘ ǎŜƭŦπǎǳŶŎƛŜƴǘ ƘƻǳǎŜƘƻƭŘǎ ŀǊŜ ǘƘƻǎŜ 

ǘƘŀǘ Řƻ ƴƻǘ ǇǳǊŎƘŀǎŜ ƻǊ ǎŜƭƭ ŀƴȅ ǎǘŀǇƭŜ ƳŀƛȊŜ ƎǊŀƛƴ ƻƴ ǘƘŜ ƳŀǊƪŜǘΦ ²Ŝ ŜȄǇŜŎǘ ǘƘŜ ǇƻƭƛŎȅ ǊŜŦƻǊƳ 

ǘƻ ƘŀǾŜ ŀ ƭŀǊƎŜǊ ŜũŜŎǘ ƻƴ ƴŜǘ ǎŜƭƭŜǊǎ ŀƴŘ ƴŜǘ ōǳȅŜǊǎ ǊŜƭŀǝǾŜ ǘƻ ǎŜƭŦπǎǳŶŎƛŜƴǘ ƘƻǳǎŜƘƻƭŘǎ ƻŦ 

ǎǘŀǇƭŜ ƳŀƛȊŜ ƎǊŀƛƴ ǘƘŀǘ ǾŀǊƛŜǎ ǿƛǘƘ ǘƘŜ ƭŜǾŜƭ ƻŦ ƳŀǊƪŜǘ ŀŎŎŜǎǎΦ 

²Ŝ ǳǎŜ ǘƘǊŜŜ ǿŀǾŜǎ ƻŦ ƴŀǝƻƴŀƭƭȅ ǊŜǇǊŜǎŜƴǘŀǝǾŜ ǇŀƴŜƭ Řŀǘŀ ŦǊƻƳ ǘƘŜ LƴǘŜƎǊŀǘŜŘ IƻǳǎŜƘƻƭŘ 

tŀƴŜƭ {ǳǊǾŜȅ όLIt{ύΣ ǿƘƛŎƘ ǿŜǊŜ ƛƳǇƭŜƳŜƴǘŜŘ ƛƴ нлмлΣ нлмоΣ ŀƴŘ нлмс ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ [ƛǾƛƴƎ 

{ǘŀƴŘŀǊŘǎ aŜŀǎǳǊŜƳŜƴǘ {ǘǳŘȅ ǎǳǊǾŜȅ ό[{a{πL{!ύ ŦƻǊ aŀƭŀǿƛΦ ¢ƘŜ ǇƻƭƛŎȅ ǊŜŦƻǊƳ ƛƴ нлмн 

ǇǊƻǾƛŘŜǎ ǳǎ ǿƛǘƘ ŀ ƴŀǘǳǊŀƭ ŜȄǇŜǊƛƳŜƴǘŀƭ ǎŜǩƴƎ ǘƻ ŎƻƴŘǳŎǘ ƻǳǊ ŀƴŀƭȅǎƛǎΣ ǿƘŜǊŜ ǘƘŜ нлмл Řŀǘŀ 

ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ ǇŜǊƛƻŘ ōŜŦƻǊŜ ǘƘŜ ǊŜŦƻǊƳ ǿƘƛƭŜ ǘƘŜ нлмо ŀƴŘ нлмс Řŀǘŀ ǊŜǇǊŜǎŜƴǘ ǘƘŜ ǇŜǊƛƻŘ 

ŀƊŜǊ ǘƘŜ ǊŜŦƻǊƳΦ ²Ŝ ŜȄǇƭƛŎƛǘƭȅ ŜȄŀƳƛƴŜ ǿƘŜǘƘŜǊ ŀƴȅ ǇǊŜπŜȄƛǎǝƴƎ ŘƛũŜǊŜƴŎŜǎ ƻƴ ǎǘŀǇƭŜ ƳŀƛȊŜ 

ǇǊƻŘǳŎǝƻƴ ŀƴŘ ŎƻƴǎǳƳǇǝƻƴ ŀŎǊƻǎǎ ƘƻǳǎŜƘƻƭŘ ƎǊƻǳǇǎ ǇŜǊǎƛǎǘŜŘ ŀƊŜǊ ǘƘŜ ǇƻƭƛŎȅ ǊŜŦƻǊƳΦ !ƴȅ 

ōǊŜŀƪ ƛƴ ǇǊŜπŜȄƛǎǝƴƎ ŘƛũŜǊŜƴŎŜǎ ƛƴ ǘƘŜ ƭŜǾŜƭ ƻǊ ǘǊŜƴŘ ƻŦ ǎǘŀǇƭŜ ƳŀƛȊŜ ǇǊƻŘǳŎǝƻƴ ŀƴŘ 
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ŎƻƴǎǳƳǇǝƻƴ ŎƭƻǎŜǊ ǘƻ ǘƘŜ ǝƳŜ ƻŦ ǘƘŜ ǊŜŦƻǊƳ ƛƴ нлмн ŀƴŘ ǘƘŜƴ ŦǳǊǘƘŜǊ ŀǿŀȅ ŦǊƻƳ ǘƘŜ ǊŜŦƻǊƳ 

ǇŜǊƛƻŘ ƛǎ ƻǳǊ ŜǎǝƳŀǘŜ ƻŦ ǘƘŜ Ŏŀǳǎŀƭ ƛƳǇŀŎǘ ƻŦ ǘƘŜ ǇƻƭƛŎȅ ǊŜŦƻǊƳ όCƛƴƪŜƭǎǘŜƛƴΣ нллтΤ {ǳƴ ϧ 

{ƘŀǇƛǊƻΣ нлннύΦ ²Ŝ ǳǎŜ ǘƘŜ Řŀǘŀ ōŜǘǿŜŜƴ нлмл ŀƴŘ нлмо όƛΦŜΦΣ ƻƴŜ ȅŜŀǊ ŀƊŜǊ ǘƘŜ ǇƻƭƛŎȅ ǊŜŦƻǊƳύ 

ǘƻ ŜǎǝƳŀǘŜ ƛƳƳŜŘƛŀǘŜ ŘƛũŜǊŜƴǝŀƭ ŜũŜŎǘǎ ƻŦ ǘƘŜ ǇƻƭƛŎȅ ǊŜŦƻǊƳΣ ŀƴŘ ǘƘŜ Řŀǘŀ ōŜǘǿŜŜƴ нлмл 

ŀƴŘ нлмс όƛΦŜΦΣ ŦƻǳǊ ȅŜŀǊǎ ŀƊŜǊ ǘƘŜ ǇƻƭƛŎȅ ǊŜŦƻǊƳύ ǘƻ ŜǎǝƳŀǘŜ ǇŜǊǎƛǎǘŜƴǘ ŘƛũŜǊŜƴǝŀƭ ŜũŜŎǘǎ ƻƴ 

ƳŀƛȊŜ ǇǊƻŘǳŎǝƻƴ ŀƴŘ ŎƻƴǎǳƳǇǝƻƴ ŀƳƻƴƎ ƘƻǳǎŜƘƻƭŘǎ ǳǎƛƴƎ ŀ ŬȄŜŘ ŜũŜŎǘǎ ŜǎǝƳŀǘƻǊΦ 

wŜǎǳƭǘǎ ŎƻƴŬǊƳ ǘƘŀǘ ǘƘŜǊŜ ŀǊŜ ƘŜǘŜǊƻƎŜƴŜƻǳǎ ŘƛũŜǊŜƴǝŀƭ ƛƳǇŀŎǘǎ ƻŦ ǘƘŜ ŦǳŜƭ ǇǊƛŎŜ ǊŜŦƻǊƳ ƻƴ 

ƘƻǳǎŜƘƻƭŘǎ ǘƘŀǘ ǾŀǊȅ ǿƛǘƘ ƘƻǳǎŜƘƻƭŘ ǎǘŀǘǳǎ ŀƴŘ ƳŀǊƪŜǘ ŀŎŎŜǎǎΦ ²Ŝ ŬƴŘ ǘƘŀǘ ǘƘŜǊŜ ŀǊŜ ōƻǘƘ 

ǎƘƻǊǘπ ŀƴŘ ƭƻƴƎπǘŜǊƳ ŎƻƴǎŜǉǳŜƴŎŜǎ ƻŦ ǘƘŜ ŦǳŜƭ ǇƻƭƛŎȅ ǊŜŦƻǊƳ ƻƴ ǎǘŀǇƭŜ ƳŀƛȊŜ ǇǊƻŘǳŎǝƻƴ ŀƴŘ 

ŎƻƴǎǳƳǇǝƻƴΦ ¢ƘǳǎΣ ƘƻǳǎŜƘƻƭŘǎ Řƻ ƴƻǘ ŘŀƳǇŜƴ ƻũ ǘƘŜ ŜũŜŎǘǎ ƻŦ ƛƴŎǊŜŀǎƛƴƎ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƛƴ 

ǘƘŜ ƭƻƴƎ ǊǳƴΦ hǾŜǊŀƭƭΣ ƻǳǊ ǊŜǎǳƭǘǎ ƛƴŘƛŎŀǘŜ ǘƘŀǘ ƘƻǳǎŜƘƻƭŘǎ ǘƘŀǘ ŀǊŜ ƛƴ ŀǳǘŀǊƪȅ ƛƴ ǊŜƳƻǘŜ ŀǊŜŀǎ 

ƛƴŎǊŜŀǎŜŘ ƳŀƛȊŜ ǇǊƻŘǳŎǝƻƴ ƳƻǊŜ ǘƘŀƴ ǘƘƻǎŜ ŎƭƻǎŜǊ ǘƻ ǘƘŜ ƳŀǊƪŜǘΣ ōǳǘ ǘƘŜƛǊ ŎƻƴǎǳƳǇǝƻƴ ŦŜƭƭ 

ŀǊƛǎƛƴƎ ŦǊƻƳ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƻŦ ŀŎŎŜǎǎƛƴƎ ƳŀǊƪŜǘǎΦ IƻǳǎŜƘƻƭŘǎ ǘƘŀǘ ŀǊŜ ƴŜǘ 

ōǳȅŜǊǎ ǘƘŀǘ ǊŜǎƛŘŜ ŎƭƻǎŜǊ ǘƻ ǘƘŜ ƳŀǊƪŜǘ ƛƴŎǊŜŀǎŜŘ ƳŀƛȊŜ ǇǊƻŘǳŎǝƻƴΣ ŎƻƴǎǳƳǇǝƻƴΣ ŀƴŘ 

ōŜŎŀƳŜ ƭŜǎǎ ǇǊƻƴŜ ǘƻ ƳŀƛȊŜ ƛƴǎŜŎǳǊƛǘȅΣ ǿƘƛƭŜ ǘƘƻǎŜ ǘƘŀǘ ǊŜǎƛŘŜ ƛƴ ǊŜƳƻǘŜ ƭƻŎŀǝƻƴǎ ƘŀŘ ƭƻǿŜǊ 

ƴƻƴπŦƻƻŘ ŎƻƴǎǳƳǇǝƻƴ ŀƴŘ ōŜŎŀƳŜ ƳƻǊŜ ǇǊƻƴŜ ǘƻ ƳŀƛȊŜ ƛƴǎŜŎǳǊƛǘȅ ǊŜƭŀǝǾŜ ǘƻ ƘƻǳǎŜƘƻƭŘǎ 

ǘƘŀǘ ŀǊŜ ƛƴ ŀǳǘŀǊƪȅΦ /ƻƴǾŜǊǎŜƭȅΣ ƘƻǳǎŜƘƻƭŘǎ ǘƘŀǘ ŀǊŜ ƴŜǘ ǎŜƭƭŜǊǎ ǘƘŀǘ ǊŜǎƛŘŜ ƛƴ ǊŜƳƻǘŜ ƭƻŎŀǝƻƴǎ 

ǎŀǿ ŀ ǊŜŘǳŎǝƻƴ ƛƴ ƴƻƴπŦƻƻŘ ŎƻƴǎǳƳǇǝƻƴ ŀƴŘ ƳŀƛȊŜ ŎƻƴǎǳƳǇǝƻƴΣ ǿƘƛƭŜ ǘƘƻǎŜ ǘƘŀǘ ǊŜǎƛŘŜ 

ŎƭƻǎŜǊ ǘƻ ǘƘŜ ƳŀǊƪŜǘ ƭƻǎǘ ƛƴ ŎƻƴǎǳƳǇǝƻƴΣ ƴƻƴπŦƻƻŘ ŎƻƴǎǳƳǇǝƻƴ ŀƴŘ ƴƻƴπƳŀƛȊŜ ŦƻƻŘ 

ŎƻƴǎǳƳǇǝƻƴ ǊŜƭŀǝǾŜ ǘƻ ƘƻǳǎŜƘƻƭŘǎ ǘƘŀǘ ŀǊŜ ƛƴ ŀǳǘŀǊƪȅΦ ¢ƘŜǎŜ ŘƛũŜǊŜƴǝŀƭ ŜũŜŎǘǎ ŀǊŜ ƭŜǎǎ 

ǎŜƴǎƛǝǾŜ ǘƻ Ƙƻǿ ƳŀǊƪŜǘ ŀŎŎŜǎǎ ƛǎ ƳŜŀǎǳǊŜŘΦ  

1.2.3 Overview of chapter 4  

¢Ƙƛǎ ŦƻǳǊǘƘ ŎƘŀǇǘŜǊ ƛƴǾŜǎǝƎŀǘŜǎ ǘƘŜ ŜȄǘŜƴǘ ǘƻ ǿƘƛŎƘ ǊŀƛƴŦŀƭƭ ǎƘƻŎƪǎ ŘƛũŜǊŜƴǝŀƭƭȅ ŀũŜŎǘ 

ǎŎƘƻƻƭƛƴƎ ƻǳǘŎƻƳŜǎ ƛƴ ōƻǘƘ ǇǊƛƳŀǊȅ ŀƴŘ ǎŜŎƻƴŘŀǊȅ ŜŘǳŎŀǝƻƴ ŀƳƻƴƎ ōƻȅǎ ŀƴŘ ƎƛǊƭǎ ƛƴ aŀƭŀǿƛΦ 

wŀƛƴŦŀƭƭ ǎƘƻŎƪǎ ŀũŜŎǘ ƘƻǳǎŜƘƻƭŘ ƛƴŎƻƳŜ ŀƴŘ ŎƻƴǎǳƳǇǝƻƴ ǘƘǊƻǳƎƘ ƛǘǎ ŜũŜŎǘǎ ƻƴ ŀƎǊƛŎǳƭǘǳǊŀƭ 

ǇǊƻŘǳŎǝƻƴΦ IƻǿŜǾŜǊΣ ƘƻǳǎŜƘƻƭŘǎ Ƴŀȅ ǘǊŜŀǘ ōƻȅǎ ŀƴŘ ƎƛǊƭǎ ŘƛũŜǊŜƴǘƭȅ ǘƻ ǊŜǎǇƻƴŘ ǘƻ ǘƘŜ 

ƴŜƎŀǝǾŜ ŜũŜŎǘǎ ƻŦ ǊŀƛƴŦŀƭƭ ǎƘƻŎƪǎΣ ǿƘƛŎƘ Ƴŀȅ ƭŜŀŘ ǘƻ ŘƛũŜǊŜƴǝŀƭ ŜũŜŎǘǎ ƻƴ ǎŎƘƻƻƭƛƴƎ 

ƻǳǘŎƻƳŜǎ ŀƳƻƴƎ ōƻȅǎ ŀƴŘ ƎƛǊƭǎΦ /ƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜ ǇǊŜǾƛƻǳǎ ƭƛǘŜǊŀǘǳǊŜΣ ǿŜ ŀƴǝŎƛǇŀǘŜ ǘƘŜ 

ŜũŜŎǘǎ ƻŦ ŘǊƻǳƎƘǘ ŀƴŘ ƅƻƻŘ ǎƘƻŎƪǎ ƻƴ ǎŎƘƻƻƭƛƴƎ ƻǳǘŎƻƳŜǎ ǘƻ ǾŀǊȅ ōȅ ŎƘƛƭŘ ŀƎŜΦ ¢ƘǳǎΣ ǿŜ 



т 
 

ŀƴǝŎƛǇŀǘŜ ƻƭŘŜǊ ƎƛǊƭǎ ǘƻ ōŜ ŀũŜŎǘŜŘ ōȅ ŘǊƻǳƎƘǘ ŀƴŘ ƅƻƻŘ ǎƘƻŎƪǎΣ ǿƘƛƭŜ ōƻȅǎ ŀƴŘ ȅƻǳƴƎ ƎƛǊƭǎ 

ǘƻ ōŜ ƛƴǎǳƭŀǘŜŘ ŦǊƻƳ ǘƘŜ ŜũŜŎǘǎ ƻŦ ŘǊƻǳƎƘǘ ŀƴŘ ƅƻƻŘ ǎƘƻŎƪǎΦ 

hǳǊ ƳŜŀǎǳǊŜǎ ƻŦ ŀ ǊŀƛƴŦŀƭƭ ǎƘƻŎƪ ƛǎ ŀ ōƛƴŀǊȅ ŘǊƻǳƎƘǘ ƛƴŘƛŎŀǘƻǊ ǘƘŀǘ ǘŀƪŜǎ ƻƴ ŀ ǾŀƭǳŜ ƻŦ ƻƴŜ ƛŦ 

ǘƘŜ ƴŜƎŀǝǾŜ ǎǘŀƴŘŀǊŘƛǎŜŘ ŘŜǾƛŀǝƻƴ ƻŦ ǊŀƛƴŦŀƭƭ ŦǊƻƳ ƘƛǎǘƻǊƛŎŀƭ ƳŜŀƴ ǇǊŜŎƛǇƛǘŀǝƻƴ ƛƴ ǘƘŜ 

ŎƻƳƳǳƴƛǘȅ ƛǎ Ŝǉǳŀƭ ǘƻ ƻǊ ƭŜǎǎ ǘƘŀƴ ƴŜƎŀǝǾŜ ƻƴŜΣ ŀƴŘ ȊŜǊƻ ƻǘƘŜǊǿƛǎŜΣ ŀƴŘ ŀ ƅƻƻŘ ōƛƴŀǊȅ 

ƛƴŘƛŎŀǘƻǊ ǘƘŀǘ ǘŀƪŜǎ ƻƴ ŀ ǾŀƭǳŜ ƻŦ ƻƴŜ ƛŦ ǘƘŜ ǇƻǎƛǝǾŜ ǎǘŀƴŘŀǊŘƛǎŜŘ ŘŜǾƛŀǝƻƴ ƻŦ ǊŀƛƴŦŀƭƭ ŦǊƻƳ 

ƘƛǎǘƻǊƛŎŀƭ ƳŜŀƴ ǇǊŜŎƛǇƛǘŀǝƻƴ ƛƴ ǘƘŜ ŎƻƳƳǳƴƛǘȅ ƛǎ Ŝǉǳŀƭ ǘƻ ƻǊ ƎǊŜŀǘŜǊ ǘƘŀƴ ǇƻǎƛǝǾŜ ƻƴŜΣ ŀƴŘ 

ȊŜǊƻ ƻǘƘŜǊǿƛǎŜΦ ²Ŝ ǳǎŜ ōƻǘƘ ƘƻǳǎŜƘƻƭŘ ƭŜǾŜƭ ǇŀƴŜƭ Řŀǘŀ όнлмлΣ нлмоΣ ŀƴŘ нлмсύ ŦǊƻƳ LIt{ 

ŀƴŘ ǘƘŜ ǎŎƘƻƻƭ ŎŜƴǎǳǎ ŀŘƳƛƴƛǎǘǊŀǝǾŜ Řŀǘŀ όнлмл ς нлмсύ ŦǊƻƳ ǘƘŜ aƛƴƛǎǘǊȅ ƻŦ 9ŘǳŎŀǝƻƴ ƛƴ 

aŀƭŀǿƛ ŀƴŘ ŀǇǇƭȅ ǘƘŜ ŬȄŜŘ ŜũŜŎǘǎ ŜǎǝƳŀǘƻǊ ǎŜǇŀǊŀǘŜƭȅ ŦƻǊ ōƻȅǎ ŀƴŘ ƎƛǊƭǎΦ 

¢ƘŜ ŀƴŀƭȅǎƛǎ ǊŜǾŜŀƭǎ ǘƘŀǘ ǘƘŜǊŜ ƛǎ ŘƛũŜǊŜƴǝŀƭ ǘǊŜŀǘƳŜƴǘ ƛƴ ŎƘƛƭŘǊŜƴΩǎ ŜŘǳŎŀǝƻƴ ǿƘŜǊŜōȅ 

ƘƻǳǎŜƘƻƭŘǎ ŀƭƭƻŎŀǘŜ ƳƻǊŜ ǊŜǎƻǳǊŎŜǎ ƛƴ ōƻȅǎΩ ŜŘǳŎŀǝƻƴ ŘǳǊƛƴƎ ǘƘŜ ǇŜǊƛƻŘǎ ƻŦ ǘƘŜ ƅƻƻŘ ǎƘƻŎƪΣ 

ǿƘƛƭŜ ǊŜǎƻǳǊŎŜ ŀƭƭƻŎŀǝƻƴ ƛƴ ƎƛǊƭǎΩ ŜŘǳŎŀǝƻƴ ƛǎ ǎƛƳƛƭŀǊ ŘǳǊƛƴƎ ǘƘŜ ǇŜǊƛƻŘǎ ƻŦ ǘƘŜ ǊŀƛƴŦŀƭƭ ǎƘƻŎƪ 

ŀƴŘ ǘƘŜ ƴƻǊƳŀƭ ǊŀƛƴŦŀƭƭΦ !ǎ ǿŜ ŜȄǇŜŎǘŜŘΣ ǿŜ ŬƴŘ ǘƘŀǘ ǘƘŜ ŜũŜŎǘǎ ƻŦ ǘƘŜ ǊŀƛƴŦŀƭƭ ǎƘƻŎƪ ƻƴ ǎŎƘƻƻƭ 

ŀǧŜƴŘŀƴŎŜ ŀƴŘ ǇǊƻƎǊŜǎǎƛƻƴ ǾŀǊȅ ǿƛǘƘ ŎƘƛƭŘ ŀƎŜΦ IƻǿŜǾŜǊΣ ǘƘŜ ŜũŜŎǘǎ ƻŦ ǊŀƛƴŦŀƭƭ ǎƘƻŎƪǎ ƻƴ 

ǎŎƘƻƻƭ ŀǧŜƴŘŀƴŎŜ ŀǊŜ ǎƛƳƛƭŀǊ ōŜǘǿŜŜƴ ōƻȅǎ ŀƴŘ ƎƛǊƭǎΣ ǿƘƛƭŜ ǘƘŜ ŜũŜŎǘǎ ƻƴ ǎŎƘƻƻƭ ǇǊƻƎǊŜǎǎƛƻƴ 

ŀǊŜ ŘƛũŜǊŜƴǘ ŀƳƻƴƎ ōƻȅǎ ŀƴŘ ƎƛǊƭǎΦ CƻǊ ŜȄŀƳǇƭŜΣ ǿŜ ŬƴŘ ǘƘŀǘ ǘƘŜ ŘǊƻǳƎƘǘ ǎƘƻŎƪ ƛƴŎǊŜŀǎŜǎ 

ǎŎƘƻƻƭ ŀǧŜƴŘŀƴŎŜ ŀƳƻƴƎ ȅƻǳƴƎŜǊ ōƻȅǎ ŀƴŘ ƎƛǊƭǎ ƛƴ ƭƻǿŜǊ ǇǊƛƳŀǊȅ ǎŎƘƻƻƭΣ ōǳǘ ƛǘ ǊŜŘǳŎŜǎ 

ǎŎƘƻƻƭ ŀǧŜƴŘŀƴŎŜ ŀƳƻƴƎ ƻƭŘŜǊ ōƻȅǎ ŀƴŘ ƎƛǊƭǎ ƛƴ ǎŜŎƻƴŘŀǊȅ ǎŎƘƻƻƭ ǊŜƭŀǝǾŜ ǘƻ ǘƘŜ ƴƻǊƳŀƭ 

ǊŀƛƴŦŀƭƭΦ /ƻƴǾŜǊǎŜƭȅΣ ǘƘŜ ƅƻƻŘ ǎƘƻŎƪ ƛƴŎǊŜŀǎŜǎ ǎŎƘƻƻƭ ŀǧŜƴŘŀƴŎŜ ŀƳƻƴƎ ƻƭŘŜǊ ōƻȅǎ ŀƴŘ ƎƛǊƭǎ 

ƛƴ ǳǇǇŜǊ ǇǊƛƳŀǊȅ ŀƴŘ ǎŜŎƻƴŘŀǊȅ ǎŎƘƻƻƭ ǊŜƭŀǝǾŜ ǘƻ ŀ ƴƻǊƳŀƭ ǊŀƛƴŦŀƭƭΦ aƻǾƛƴƎ ƻƴ ǘƻ ǎŎƘƻƻƭ 

ǇǊƻƎǊŜǎǎƛƻƴΣ ǿŜ ŬƴŘ ǘƘŀǘ ǘƘŜ ŘǊƻǳƎƘǘ ǎƘƻŎƪ ƛƴŎǊŜŀǎŜǎ ǎŎƘƻƻƭ ǇǊƻƎǊŜǎǎƛƻƴ ŀƳƻƴƎ ōƻȅǎ ŀƴŘ 

ȅƻǳƴƎŜǊ ƎƛǊƭǎ ƛƴ ƭƻǿŜǊ ǇǊƛƳŀǊȅ ǎŎƘƻƻƭΣ ǿƘƛƭŜ ǘƘŜ ƅƻƻŘ ǎƘƻŎƪ ƛƴŎǊŜŀǎŜǎ ǎŎƘƻƻƭ ǇǊƻƎǊŜǎǎƛƻƴ 

ŀƳƻƴƎ ƻƭŘŜǊ ōƻȅǎ ƛƴ ǳǇǇŜǊ ǇǊƛƳŀǊȅ ǎŎƘƻƻƭ ŀƴŘ ȅƻǳƴƎŜǊ ōƻȅǎ ƛƴ ƭƻǿŜǊ ǎŜŎƻƴŘŀǊȅ ǎŎƘƻƻƭΣ ŀƴŘ 

ŀƳƻƴƎ ƎƛǊƭǎ ƛƴ ǎŜŎƻƴŘŀǊȅ ǎŎƘƻƻƭ ǊŜƭŀǝǾŜ ǘƻ ǘƘŜ ƴƻǊƳŀƭ ǊŀƛƴŦŀƭƭΦ hǾŜǊŀƭƭΣ ǘƘŜǎŜ ŬƴŘƛƴƎǎ ŀǊŜ 

ŎƻƴǎƛǎǘŜƴǘ ŀǘ ǘƘŜ ǎŎƘƻƻƭ ƭŜǾŜƭΦ 

1.3 Organisation of the thesis 

¢Ƙƛǎ ǘƘŜǎƛǎ Ƙŀǎ ǘƘǊŜŜ ŎƘŀǇǘŜǊǎ ǘƘŀǘ ƘŀǾŜ ōŜŜƴ ǿǊƛǧŜƴ ŀǎ ǎǘŀƴŘŀƭƻƴŜ ŀǊǝŎƭŜǎ ǘƻ ŦŀŎƛƭƛǘŀǘŜ 

WƻǳǊƴŀƭ ǎǳōƳƛǎǎƛƻƴΦ ¢ƘŜ ǊŜƳŀƛƴŘŜǊ ƻŦ ǘƘƛǎ ǘƘŜǎƛǎ ƛǎ ƻǊƎŀƴƛǎŜŘ ŀǎ ŦƻƭƭƻǿǎΦ  
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¢ƘŜ ǎŜŎƻƴŘ ŎƘŀǇǘŜǊ ǎȅǎǘŜƳŀǝŎŀƭƭȅ ŜȄŀƳƛƴŜǎ Ƙƻǿ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƛƴƅǳŜƴŎŜ ǎǇŀǝŀƭ ƻǊ ǊŜƎƛƻƴŀƭ 

ƛƴŜǉǳŀƭƛǝŜǎ ƛƴ ŀũƻǊŘŀōƛƭƛǘȅ ƻŦ ǾŀǊƛƻǳǎ ŦƻƻŘǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴ aŀƭŀǿƛΦ ¢ƘŜ ŎƘŀǇǘŜǊ ōŜƎƛƴǎ ōȅ 

ǊŜǾƛŜǿƛƴƎ ǘƘŜ ƭƛǘŜǊŀǘǳǊŜ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ǊƻƭŜ ƻŦ ƳŀǊƪŜǘǎ ƛƴ ǘƘŜ ŦƻƻŘ ǎȅǎǘŜƳΣ ƳŀǊƪŜǘ ƛƴǘŜƎǊŀǝƻƴΣ 

ǇǊƛŎŜ ŘƛũŜǊŜƴǝŀƭǎ ŀƴŘ ǘǊŀƴǎǇƻǊǘ ŎƻǎǘǎΦ ¢Ƙƛǎ ƛǎ ŦƻƭƭƻǿŜŘ ōȅ ǘƘŜ ƻǾŜǊǾƛŜǿ ƻŦ ŦƻƻŘ ƳŀǊƪŜǝƴƎ ƛƴ 

aŀƭŀǿƛΦ ¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǎŜŎǝƻƴ ǊŜǾƛŜǿǎ ǾŀǊƛƻǳǎ ƳŜŀǎǳǊŜ ƻŦ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ŀƴŘ ŬƴŘƛƴƎǎ ŦǊƻƳ 

ǘƘŜ ǇǊŜǾƛƻǳǎ ŜƳǇƛǊƛŎŀƭ ǎǘǳŘƛŜǎ ŦǊƻƳ ŘŜǾŜƭƻǇƛƴƎ ŎƻǳƴǘǊƛŜǎΦ ¢ƘŜ ǇǊƻŎŜŜŘƛƴƎ ǎŜŎǝƻƴ ŘŜǎŎǊƛōŜǎ 

ǘƘŜ ŎƻƴŎŜǇǘǳŀƭ ŦǊŀƳŜǿƻǊƪΣ ŜƳǇƛǊƛŎŀƭ ǎǘǊŀǘŜƎȅ ǘƻ ŜǎǘŀōƭƛǎƘ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘƘŜ 

ŎƘŀƴƎŜǎ ƛƴ ŦǳŜƭ Ŏƻǎǘǎ ǿƛǘƘ ŘƛǎǘŀƴŎŜ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴǝŀƭǎΣ ŀƴŘ Řŀǘŀ ǳǎŜŘ ƛƴ ǘƘƛǎ ŎƘŀǇǘŜǊΦ ¢ƘŜƴΣ 

ǿŜ ǇǊŜǎŜƴǘ ǘƘŜ Ƴŀƛƴ ŬƴŘƛƴƎǎ ŦǊƻƳ ǘƘŜ ŀƴŀƭȅǎƛǎ ŀƴŘ ŘƛǎŎǳǎǎ ǊŜǎǳƭǘǎ ŦǊƻƳ ǎŜǾŜǊŀƭ ǊƻōǳǎǘƴŜǎǎ 

ŎƘŜŎƪǎ ǿƘŜǊŜ ǇƻǎǎƛōƭŜΦ ¢ƘŜ Ŭƴŀƭ ǎŜŎǝƻƴ ƻŦ ǘƘƛǎ ŎƘŀǇǘŜǊ ŎƻƴŎƭǳŘŜǎ ŀƴŘ ǇǊƻǾƛŘŜǎ ǇƻƭƛŎȅ 

ƛƳǇƭƛŎŀǝƻƴǎ ƻŦ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ ŦǳŜƭ Ŏƻǎǘǎ ƻƴ ƳŀǊƪŜǘ ƛƴǘŜƎǊŀǝƻƴ ƛƴ ŘŜǾŜƭƻǇƛƴƎ ŎƻǳƴǘǊƛŜǎΦ 

¢ƘŜ ǘƘƛǊŘ ŎƘŀǇǘŜǊ ƛƴǾŜǎǝƎŀǘŜǎ ǘƘŜ ŜȄǘŜƴǘ ǘƻ ǿƘƛŎƘ ǘƘŜ ǊŜŦƻǊƳ ǘƻ aŀƭŀǿƛΩǎ ŦǳŜƭ ǇƻƭƛŎȅ ŀŘƻǇǘŜŘ 

ƛƴ нлмн ƛƴŎǊŜŀǎŜ ƻǊ ŘŜŎǊŜŀǎŜ ŀƎǊƛŎǳƭǘǳǊŀƭ ǇǊƻŘǳŎǝƻƴ ŀƴŘ ŎƻƴǎǳƳǇǝƻƴ ƻŦ ǎǘŀǇƭŜ ƳŀƛȊŜ ƎǊŀƛƴ 

ŘƛũŜǊŜƴǝŀƭƭȅ ŀƳƻƴƎ ƘƻǳǎŜƘƻƭŘǎΦ ¢ƘŜ ŎƘŀǇǘŜǊ ǎǘŀǊǘǎ ōȅ ƛƴǘǊƻŘǳŎƛƴƎ ǘƘŜ ƭƛǘŜǊŀǘǳǊŜ ǊŜƭŀǘŜŘ ǘƻ 

ƳŀǊƪŜǘ ǇŀǊǝŎƛǇŀǝƻƴΣ ƘƻǳǎŜƘƻƭŘ ǿŜƭƭπōŜƛƴƎΣ ŀƴŘ ǘǊŀƴǎǇƻǊǘ ŎƻǎǘǎΦ ¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǎŜŎǝƻƴ 

ǇǊŜǎŜƴǘǎ ŀƴ ƻǾŜǊǾƛŜǿ ƻŦ ŀƎǊƛŎǳƭǘǳǊŜ ƛƴ aŀƭŀǿƛΦ ¢Ƙƛǎ ƛǎ ŦƻƭƭƻǿŜŘ ōȅ ŀƴ ƻǾŜǊǾƛŜǿ ƻŦ ŦǳŜƭ ǇǊƛŎƛƴƎ 

ƛƴ aŀƭŀǿƛΦ ¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǎŜŎǝƻƴ ŘƛǎŎǳǎǎŜǎ ǘƘŜ ŜƳǇƛǊƛŎŀƭ ƳŜǘƘƻŘ ǘƘŀǘ ƛǎ ŀŘƻǇǘŜŘ ƛƴ ǘƘƛǎ 

ŎƘŀǇǘŜǊ ǘƻ ŜȄŀƳƛƴŜ ŘƛǎǘǊƛōǳǝƻƴŀƭ ŜũŜŎǘǎ ƻŦ ŦǳŜƭ ǇƻƭƛŎȅ ǊŜŦƻǊƳǎ ƻƴ ƘƻǳǎŜƘƻƭŘ ǿŜƭŦŀǊŜΣ ŀƴŘ 

ǊŜǾƛŜǿǎ ŬƴŘƛƴƎǎ ŦǊƻƳ ǘƘŜ ǇǊŜǾƛƻǳǎ ŜƳǇƛǊƛŎŀƭ ǎǘǳŘƛŜǎ ŦǊƻƳ ŘŜǾŜƭƻǇƛƴƎ ŎƻǳƴǘǊƛŜǎΦ ¢ƘŜ 

ǇǊƻŎŜŜŘƛƴƎ ǎŜŎǝƻƴ ŘŜǎŎǊƛōŜǎ ǘƘŜ ǘƘŜƻǊŜǝŎŀƭ ŦǊŀƳŜǿƻǊƪΣ ŜƳǇƛǊƛŎŀƭ ǎǘǊŀǘŜƎȅ ǘƻ ŜǎǘŀōƭƛǎƘ ǘƘŜ 

Ŏŀǳǎŀƭ ŜũŜŎǘ ƻŦ ǘƘŜ ŦǳŜƭ ǇƻƭƛŎȅ ǊŜŦƻǊƳ ƻƴ ƘƻǳǎŜƘƻƭŘ ǿŜƭŦŀǊŜΣ ŘŀǘŀΣ ŎƭŀǎǎƛŬŎŀǝƻƴ ƻŦ ƘƻǳǎŜƘƻƭŘ 

ƎǊƻǳǇǎΣ ŀƴŘ ŎƻƴǎǘǊǳŎǝƻƴ ƻŦ ǿŜƭŦŀǊŜπǊŜƭŀǘŜŘ ƛƴŘƛŎŀǘƻǊǎ ǳǎŜŘ ƛƴ ǘƘƛǎ ŎƘŀǇǘŜǊΦ ¢ƘŜƴΣ ǿŜ ǇǊŜǎŜƴǘ 

ǘƘŜ Ƴŀƛƴ ŬƴŘƛƴƎǎ ŦǊƻƳ ǘƘŜ ŀƴŀƭȅǎƛǎ ŀƭƻƴƎ ǿƛǘƘ ǘƘŜ ǊŜǎǳƭǘǎ ŦǊƻƳ ǊƻōǳǎǘƴŜǎǎ ǘŜǎǘǎ ǳǎƛƴƎ 

ŀƭǘŜǊƴŀǝǾŜ ƳŜŀǎǳǊŜǎ ƻŦ ƳŀǊƪŜǘ ŀŎŎŜǎǎΦ ¢ƘŜ Ŭƴŀƭ ǎŜŎǝƻƴ ƻŦ ǘƘƛǎ ŎƘŀǇǘŜǊ ŎƻƴŎƭǳŘŜǎ ŀƴŘ 

ǇǊƻǾƛŘŜǎ ǇƻƭƛŎȅ ƛƳǇƭƛŎŀǝƻƴǎ ƻŦ ǘƘŜ ŜũŜŎǘǎ ƻŦ ǊŜƳƻǾƛƴƎ ŦǳŜƭ ǎǳōǎƛŘƛŜǎ ƻƴ ƘƻǳǎŜƘƻƭŘ ǿŜƭŦŀǊŜ ƛƴ 

ŘŜǾŜƭƻǇƛƴƎ ŎƻǳƴǘǊƛŜǎΦ 

¢ƘŜ ŦƻǳǊǘƘ ŎƘŀǇǘŜǊ ƛƴǾŜǎǝƎŀǘŜǎ ǘƘŜ ŜȄǘŜƴǘ ǘƻ ǿƘƛŎƘ ǊŀƛƴŦŀƭƭ ǎƘƻŎƪǎ ŘƛũŜǊŜƴǝŀƭƭȅ ŀũŜŎǘ 

ǎŎƘƻƻƭƛƴƎ ƻǳǘŎƻƳŜǎ ƛƴ ōƻǘƘ ǇǊƛƳŀǊȅ ŀƴŘ ǎŜŎƻƴŘŀǊȅ ŜŘǳŎŀǝƻƴ ŀƳƻƴƎ ōƻȅǎ ŀƴŘ ƎƛǊƭǎ ƛƴ aŀƭŀǿƛΦ 

¢ƘŜ ŎƘŀǇǘŜǊ ōŜƎƛƴǎ ōȅ ƛƴǘǊƻŘǳŎƛƴƎ ǘƘŜ ƭƛǘŜǊŀǘǳǊŜ ǊŜƭŀǘŜŘ ǘƻ ƛƴŜǉǳŀƭƛǘȅ ƛƴ ǎŎƘƻƻƭƛƴƎ ŀƳƻƴƎ ōƻȅǎ 

ŀƴŘ ƎƛǊƭǎΣ ŀƴŘ ŜũŜŎǘǎ ƻŦ ǊŀƛƴŦŀƭƭ ǎƘƻŎƪǎ ƻƴ ƘƻǳǎŜƘƻƭŘǎΦ ¢ƘŜ ƴŜȄǘ ǎŜŎǝƻƴ ǇǊŜǎŜƴǘǎ ŀƴ ƻǾŜǊǾƛŜǿ 

ƻŦ ǎŎƘƻƻƭƛƴƎ ƛƴ aŀƭŀǿƛΦ ¢Ƙƛǎ ƛǎ ŦƻƭƭƻǿŜŘ ōȅ ŀƴ ƻǾŜǊǾƛŜǿ ƻŦ ǊŀƛƴŦŀƭƭ ǎƘƻŎƪǎ ƛƴ aŀƭŀǿƛΦ ¢ƘŜ 
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ŜƳǇƛǊƛŎŀƭ ǎǘǊŀǘŜƎȅ ǘƻ ŜǎǘŀōƭƛǎƘ ǘƘŜ Ŏŀǳǎŀƭ ŜũŜŎǘ ƻŦ ǊŀƛƴŦŀƭƭ ǎƘƻŎƪǎ ƻƴ ǎŎƘƻƻƭƛƴƎ ƻǳǘŎƻƳŜǎΣ ŘŀǘŀΣ 
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Ƴŀƛƴ ŬƴŘƛƴƎǎ ŦǊƻƳ ǘƘŜ ŀƴŀƭȅǎƛǎ ŀƭƻƴƎ ǿƛǘƘ ǘƘŜ ǊŜǎǳƭǘǎ ŦǊƻƳ ǊƻōǳǎǘƴŜǎǎ ǘŜǎǘǎ ǳǎƛƴƎ ŀƭǘŜǊƴŀǝǾŜ 
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¢ƘŜ ŬǊǘƘ ŎƘŀǇǘŜǊ ǇǊƻǾƛŘŜǎ ŀ ŎƻƴŎƭǳǎƛƻƴ ǘƻ ǘƘƛǎ ǘƘŜǎƛǎΦ ¢ƘŜ ŎƘŀǇǘŜǊ ǎǘŀǊǘǎ ōȅ ǇǊƻǾƛŘƛƴƎ ǘƘŜ 

ǎǳƳƳŀǊȅ ƻŦ ǘƘŜ Ƴŀƛƴ ŬƴŘƛƴƎǎ ŀƭƻƴƎ ǿƛǘƘ ǇƻƭƛŎȅ ƛƳǇƭƛŎŀǝƻƴǎ ŦƻǊ ǘƘŜ ǘƘǊŜŜ ŜƳǇƛǊƛŎŀƭ ŎƘŀǇǘŜǊǎΦ 

CǳǊǘƘŜǊΣ ǘƘŜ ŎƘŀǇǘŜǊ ŘƛǎŎǳǎǎ ǘƘŜ ƭƛƳƛǘŀǝƻƴǎ ƻŦ ǘƘŜ ŀƴŀƭȅǎŜǎ ƛƴ ǎƻƳŜ ƻŦ ǘƘŜ ŜƳǇƛǊƛŎŀƭ ŎƘŀǇǘŜǊǎ 

ǘƘŀǘ ƳƛƎƘǘ ǇǊƻǾƛŘŜ ƻǇǇƻǊǘǳƴƛǝŜǎ ŦƻǊ ŦǳǘǳǊŜ ǊŜǎŜŀǊŎƘΦ  
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Chapter 2 

How do transport costs influence price dispersion of various foods across markets in 

Malawi. 

2.1 Introduction  

CƻƻŘ ƳŀǊƪŜǘǎ Ǉƭŀȅ ŀ ŎǊƛǝŎŀƭ ǊƻƭŜ ƛƴ ƛƳǇǊƻǾƛƴƎ ŀŎŎŜǎǎ ǘƻ ŦƻƻŘ ŜǾŜƴ ŀƳƻƴƎǎǘ ŦŀǊƳ ƘƻǳǎŜƘƻƭŘǎ 

ǿƘƻ ǇŀǊǝŀƭƭȅ ǇǊƻŘǳŎŜ ǘƘŜƛǊ ƻǿƴ ŦƻƻŘ ƛƴ ǊǳǊŀƭ ŀǊŜŀǎ όCƻƻŘ ŀƴŘ !ƎǊƛŎǳƭǘǳǊŜ hǊƎŀƴƛȊŀǝƻƴ ƻŦ ǘƘŜ 

¦ƴƛǘŜŘ bŀǝƻƴǎΣ нлмсΤ IŜŀŘŜȅ Ŝǘ ŀƭΦΣ нлмфΤ WƻƴŜǎΣ нлмтΤ aŀǝǘŀ Ŝǘ ŀƭΦΣ нлнмΤ bŀƴŘƛ Ŝǘ ŀƭΦΣ нлнмΤ 

wƛŘŜƻǳǘ Ŝǘ ŀƭΦΣ нлмрΤ ½ŀƴŜƭƭƻ Ŝǘ ŀƭΦΣ нлмфύΦ IƻǿŜǾŜǊΣ ŦƻƻŘ ƳŀǊƪŜǘǎ ƛƴ ǊǳǊŀƭ ŀǊŜŀǎ ŀǊŜ ƻƊŜƴ 

ǇƻƻǊƭȅ ŜǉǳƛǇǇŜŘΣ ƛƴŜŶŎƛŜƴǘΣ ƛƴŎƻƳǇƭŜǘŜΣ ŀƴŘ ŘƛǎƧƻƛƴǘŜŘ όŘŜ WŀƴǾǊȅ Ŝǘ ŀƭΦΣ мффмΤ CƛƭƳŜǊ Ŝǘ ŀƭΦΣ 

нлнмΤ IŜŀŘŜȅ Ŝǘ ŀƭΦΣ нлмфΤ IƻŘŘƛƴƻǧ Ŝǘ ŀƭΦΣ нлмрΤ {ƛōƘŀǘǳ ϧ vŀƛƳΣ нлмтύΦ 9ǾƛŘŜƴŎŜ ǎƘƻǿǎ ǘƘŀǘ 

ŦƻƻŘ ƳŀǊƪŜǘǎ ŀǊŜ ŦǊŀƎƳŜƴǘŜŘ ōŜŎŀǳǎŜ ƻŦ ƘƛƎƘŜǊ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ōŜǘǿŜŜƴ ǘƘŜƳΣ ǿƘƛŎƘ 

ƛƴŎǊŜŀǎŜǎ ǇǊƛŎŜ ŘƛũŜǊŜƴǝŀƭǎ ƻŦ ŦƻƻŘ ŎƻƳƳƻŘƛǝŜǎ ό!ƎƎŀǊǿŀƭΣ нлмуΤ !ƪŜǊΣ нлмлŀΤ !ǘƪƛƴ ϧ 

5ƻƴŀƭŘǎƻƴΣ нлмрΤ CƛƭƳŜǊ Ŝǘ ŀƭΦΣ нлнмΤ WŜƴǎŜƴΣ нллтΤ aǳ ϧ Ǿŀƴ ŘŜ ²ŀƭƭŜΣ нлммΤ wƻŜƘƴŜǊΣ мффсύΦ 

!ŎŎƻǊŘƛƴƎ ǘƻ wƻŜƘƴŜǊ όмффсύΣ ƛǘ ōŜŎƻƳŜǎ ŜŀǎƛŜǊ ŦƻǊ ǎǇŀǝŀƭƭȅ ǎŜǇŀǊŀǘŜŘ ƳŀǊƪŜǘǎ ǘƻ ŜƴƎŀƎŜ ƛƴ 

ǘǊŀŘŜ ŀǎ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŘŜŎƭƛƴŜΣ ǿƘƛŎƘ ƭŜŀŘ ǘƻ ǇǊƛŎŜ ŎƻƴǾŜǊƎŜƴŎŜ ŀƴŘ ōŜǧŜǊ ƳŀǊƪŜǘ 

ƛƴǘŜƎǊŀǝƻƴΦ [ŀŎƪ ƻŦ ǇǊƛŎŜ ŎƻƴǾŜǊƎŜƴŎŜ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴŎǊŜŀǎŜǎ Ŏƻǎǘǎ ƻŦ ŦƻƻŘ ŀƴŘ ǊŜŘǳŎŜǎ ǘƘŜ 

ŀũƻǊŘŀōƛƭƛǘȅ ƻŦ ƘŜŀƭǘƘȅ ŘƛŜǘǎ ǿƘŜƴ ƳŀǊƪŜǘ ǇǳǊŎƘŀǎŜ ƛǎ ŀƴ ƛƳǇƻǊǘŀƴǘ ƳŜŎƘŀƴƛǎƳ ǘƻ ŀŎŎŜǎǎ 

ŎŜǊǘŀƛƴ ŦƻƻŘ ƛǘŜƳǎ ƛƴ ŘŜŬŎƛǘ ƭƻŎŀǝƻƴǎ όCƛƭƳŜǊ Ŝǘ ŀƭΦΣ нлнмΤ WŜƴǎŜƴΣ нллтΤ wƻŜƘƴŜǊΣ мффсΤ ½ŀƴǘΣ 

нлмуύΦ CƻǊ ƛƴǎǘŀƴŎŜΣ CƛƭƳŜǊ Ŝǘ ŀƭΦ όнлнмύ ŬƴŘ ǘƘŀǘ ǘƘŜ tƘƛƭƛǇǇƛƴŜǎΩ ŎŀǎƘ ǘǊŀƴǎŦŜǊ ǊŀƛǎŜŘ ƭƻŎŀƭ 

ŘŜƳŀƴŘ ŦƻǊ ŦƻƻŘ ǎǳŎƘ ŀǎ ŜƎƎǎ ŀƴŘ ŬǎƘ ŀƳƻƴƎ ǇǊƻƎǊŀƳ ōŜƴŜŬŎƛŀǊƛŜǎΣ ǿƘƛŎƘ ǊŀƛǎŜŘ ŦƻƻŘ ǇǊƛŎŜǎ 

ŀƴŘ ǿƻǊǎŜƴŜŘ ƴǳǘǊƛǝƻƴ ŀƳƻƴƎ ƴƻƴπǊŜŎƛǇƛŜƴǘǎ ƛƴ ƳƻǊŜ ǊŜƳƻǘŜ ƭƻŎŀǝƻƴǎ ǿƘŜǊŜ ƳŀǊƪŜǘǎ ŀǊŜ 

ŘƛǎƧƻƛƴǘŜŘΦ ¢ƘǳǎΣ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƛƳǇŜŘŜ ǘƘŜ ŀōƛƭƛǘȅ ƻŦ ƳŀǊƪŜǘǎ ǘƻ ŘŜƭƛǾŜǊ ǾŀǊƛƻǳǎ ŦƻƻŘǎ ŀŎǊƻǎǎ 

ǎǇŀŎŜ ŜŶŎƛŜƴǘƭȅ ƭŜŀŘƛƴƎ ǘƻ ǎǇŀǝŀƭ ƻǊ ǊŜƎƛƻƴŀƭ ƛƴŜǉǳŀƭƛǝŜǎ ƛƴ ŀũƻǊŘŀōƛƭƛǘȅ ƻŦ ǾŀǊƛƻǳǎ ŦƻƻŘǎ 

ŀŎǊƻǎǎ ƳŀǊƪŜǘǎΦ 

¢ƘŜ ƻōƧŜŎǝǾŜ ƻŦ ǘƘƛǎ ŎƘŀǇǘŜǊ ƛǎ ǘƻ ǎȅǎǘŜƳŀǝŎŀƭƭȅ ŜȄŀƳƛƴŜ Ƙƻǿ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ 

ƛƴƅǳŜƴŎŜ ǎǇŀǝŀƭ ƻǊ ǊŜƎƛƻƴŀƭ ƛƴŜǉǳŀƭƛǝŜǎ ƛƴ ŀũƻǊŘŀōƛƭƛǘȅ ƻŦ ǾŀǊƛƻǳǎ ŦƻƻŘǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴ 

aŀƭŀǿƛΦ !ƭǘƘƻǳƎƘ ǘƘŜǊŜ ƛǎ ŀ ƭŀǊƎŜ ƭƛǘŜǊŀǘǳǊŜ ƻƴ ŦƻƻŘ ƳŀǊƪŜǘ ƛƴǘŜƎǊŀǝƻƴΣ ǘƘŜ ŜȄǘŜƴǘ ǘƻ ǿƘƛŎƘ 

ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀũŜŎǘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ŦƻƻŘ ŎƻƳƳƻŘƛǝŜǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ Ƙŀǎ ǊŜŎŜƛǾŜŘ ƭƛǧƭŜ 

ŀǧŜƴǝƻƴ ƛƴ ǘƘŜ ƭƛǘŜǊŀǘǳǊŜ ό!ōōƻǧ Ŝǘ ŀƭΦΣ нллуΤ 5ƛƭƭƻƴ ϧ .ŀǊǊŜǧΣ нлмсΤ CǳƧŜΣ нлмфΤ wƻŜƘƴŜǊΣ 

мффсΤ ±ƻƭǇŜ Ŝǘ ŀƭΦΣ нлмоύΦ !ŎŎƻǊŘƛƴƎ ǘƻ wƻŜƘƴŜǊ όмффсύ ŀƴŘ {ŀƭŀȊŀǊ Ŝǘ ŀƭΦ όнлмфύΣ ŀǾŀƛƭŀōƛƭƛǘȅ ƻŦ  



мм 
 

Řŀǘŀ ƻƴ ǘǊŀƴǎǇƻǊǘ ǊŀǘŜǎ ƻǊ ŎƘŀǊƎŜǎ ŀŎǊƻǎǎ ǾŀǊƛƻǳǎ ǊƻǳǘŜǎ ƛǎ ƭƛƳƛǘŜŘ ƛƴ Ƴƻǎǘ ŘŜǾŜƭƻǇƛƴƎ ŎƻǳƴǘǊƛŜǎΦ 

LŦ ǘƘƛǎ Řŀǘŀ ƛǎ ŀǾŀƛƭŀōƭŜΣ ƛǘ ǿƛƭƭ ōŜ ƛƴŎƻƳǇƭŜǘŜ ǿƛǘƘ ŀ ǎƘƻǊǘŜǊ ŦǊŜǉǳŜƴŎȅ ŦƻǊ ŦŜǿ ƳŀǊƪŜǘ ǇŀƛǊǎ 

ό{ŀƭŀȊŀǊ Ŝǘ ŀƭΦΣ нлмфύΦ !ǎ ŀ ǊŜǎǳƭǘΣ Ƴƻǎǘ ǎǘǳŘƛŜǎ ǳǎŜ ŦǳŜƭ Ŏƻǎǘǎ όWŜƴǎŜƴΣ нллтύΣ ŘƛǎǘŀƴŎŜ όǎŜŜΣ ŦƻǊ 

ŜȄŀƳǇƭŜΣ  !ƪŜǊ Ŝǘ ŀƭΦΣ нлмпΤ wƻŜƘƴŜǊΣ мффсύΣ ǇǊƻȄƛƳƛǘȅ ǘƻ ŀ Ǌŀƛƭǿŀȅ ƭƛƴŜ ό½ŀƴǘΣ нлмуύΣ ŀƴŘ 

ǊŜƳƻǾŀƭ ƻŦ ŀ ŦǳŜƭ ǎǳōǎƛŘȅ όCǳƧŜΣ нлмфΣ нлнлύ ŀǎ ŘƛǊŜŎǘ ǇǊƻȄƛŜǎ ŦƻǊ ǘǊŀƴǎǇƻǊǘ ŎƻǎǘǎΦ CŜǿŜǊ ǎǘǳŘƛŜǎ 

ƘŀǾŜ ǳǎŜŘ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ Řŀǘŀ ŀŎǊƻǎǎ ƳŀǊƪŜǘ ǇŀƛǊǎ ǿƘŜƴ ŜȄŀƳƛƴƛƴƎ Ƙƻǿ ƛƴŦƻǊƳŀǝƻƴ 

ŎƻƳƳǳƴƛŎŀǝƻƴ ǘŜŎƘƴƻƭƻƎȅ ŀƴŘ ŎƭƛƳŀǝŎ ǎƘƻŎƪǎ ŀũŜŎǘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ƎǊŀƛƴǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ 

ƛƴ ŘŜǾŜƭƻǇƛƴƎ ŎƻǳƴǘǊƛŜǎ ό!ƪŜǊΣ нлмлŀΣ нлмлōΤ {ŀƭŀȊŀǊ Ŝǘ ŀƭΦΣ нлмфύΦ ¢ƘŜǎŜ ǎǘǳŘƛŜǎ ŬƴŘ ǘƘŀǘ 

ƘƛƎƘŜǊ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƛƴŎǊŜŀǎŜ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǎǘƻǊŀōƭŜ ƎǊŀƛƴǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎΦ ¢ƘǳǎΣ ǘƘŜǊŜ 

ƛǎ ƭƛƳƛǘŜŘ ŜƳǇƛǊƛŎŀƭ ŜǾƛŘŜƴŎŜ ƻƴ Ƙƻǿ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀũŜŎǘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǾŀǊƛƻǳǎ ŦƻƻŘǎ 

ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴ ŘŜǾŜƭƻǇƛƴƎ ŎƻǳƴǘǊƛŜǎ ǿƘŜǊŜ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀǊŜ ŜǎǝƳŀǘŜŘ ǘƻ ōŜ ƘƛƎƘ ό!ƳƧŀŘƛ 

ϧ ¸ŜŀǘǎΣ мффрΤ [ƛƳńƻ ϧ ±ŜƴŀōƭŜǎΣ нллмΤ wƛȊŜǘ ϧ DǿŜǘΣ мффуΤ wƛȊŜǘ ϧ IƛƴŜΣ мффоΤ 

¢ŜǊŀǾŀƴƛƴǘƘƻǊƴ ϧ wŀōŀƭƭŀƴŘΣ нллфύΦ ¢ƻ Ŭƭƭ ǘƘƛǎ ƪƴƻǿƭŜŘƎŜ ƎŀǇΣ ǿŜ ǎȅǎǘŜƳŀǝŎŀƭƭȅ ŜȄŀƳƛƴŜ 

ǿƘŜǘƘŜǊ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ ŦǳŜƭ ǇǊƛŎŜ ŀǊŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǾŀǊƛƻǳǎ ŦƻƻŘǎ ŀŎǊƻǎǎ 

ƳŀǊƪŜǘǎ ƛƴ aŀƭŀǿƛ ǳǎƛƴƎ ŀ ƴƻǾŜƭ ƳŜŀǎǳǊŜ ƻŦ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀǎ ƛƴ {ǘƻǊŜȅƎŀǊŘ όнлмсύΦ ¢ƘŜ 

ǾŀǊƛŀǝƻƴ ƛƴ ŦǳŜƭ ǇǊƛŎŜ ƛƴ aŀƭŀǿƛ ƛǎ ǇƻǘŜƴǝŀƭƭȅ ŜƴŘƻƎŜƴƻǳǎ ōŜŎŀǳǎŜ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘ Ƴŀȅ 

ŘŜŎƛŘŜ ǿƘŜǘƘŜǊ ŀƴŘ ǿƘŜƴ ǘƻ Ǉŀǎǎ ƻƴ ŎƘŀƴƎŜǎ ƛƴ ǘƘŜ Ǝƭƻōŀƭ ŦǳŜƭ ǇǊƛŎŜ ǘƻ ƭƻŎŀƭ ŘƛŜǎŜƭ ǇǊƛŎŜǎ ǘƻ 

ŀǾƻƛŘ ǎǳŘŘŜƴ ƛƴŎǊŜŀǎŜǎ ƛƴ ŦƻƻŘ ǇǊƛŎŜǎ ǘƘŜǊŜōȅ ƛƴǘǊƻŘǳŎƛƴƎ ŀ ǇƻǘŜƴǝŀƭ ǊŜǾŜǊǎŜ ŎŀǳǎŀƭƛǘȅΦ ¢ƘǳǎΣ 

ǘƘŜ ƎƻǾŜǊƴƳŜƴǘ ƻŦ aŀƭŀǿƛ ǎŜǘǎ ƭƻŎŀƭ ŦǳŜƭ ǇǊƛŎŜǎΣ ǿƘƛŎƘ ŀǊŜ ǳƴƛŦƻǊƳ ŀŎǊƻǎǎ ǘƘŜ ŎƻǳƴǘǊȅΦ ²Ŝ 

ƘȅǇƻǘƘŜǎƛǎŜ ǘƘŀǘ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀǊŜ ǇƻǎƛǝǾŜƭȅ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǾŀǊƛƻǳǎ 

ŦƻƻŘǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎΣ ōǳǘ ǘƘŜ ƳŀƎƴƛǘǳŘŜǎ ƻŦ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴǎ ŀǊŜ ǎƳŀƭƭŜǊ ŦƻǊ ƳŀǊƪŜǘ ǇŀƛǊǎ ǘƘŀǘ 

ŀǊŜ ŎƭƻǎŜǊ ǘƻ ŜŀŎƘ ƻǘƘŜǊ ǘƘŀƴ ƳŀǊƪŜǘ ǇŀƛǊǎ ǘƘŀǘ ŀǊŜ ŦŀǊǘƘŜǊ ŦǊƻƳ ŜŀŎƘ ƻǘƘŜǊΦ  

¢ƻ ŜǎǝƳŀǘŜ ǘƘŜ ƛƴƅǳŜƴŎŜ ƻŦ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƻƴ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǾŀǊƛƻǳǎ ŦƻƻŘǎ ŀŎǊƻǎǎ 

ƳŀǊƪŜǘǎΣ ǿŜ ǳǎŜ ƳƻƴǘƘƭȅ ŎƻƴǎǳƳŜǊ ǇǊƛŎŜ ƳƻƴƛǘƻǊƛƴƎ ǇŀƴŜƭ Řŀǘŀ ǘƘŀǘ ǘƘŜ bŀǝƻƴŀƭ {ǘŀǝǎǝŎŀƭ 

hŶŎŜ όb{hύ ŎƻƭƭŜŎǘǎ ǘƻ ŎƻƳǇǳǘŜ ǘƘŜ ƳƻƴǘƘƭȅ /ƻƴǎǳƳŜǊ tǊƛŎŜ LƴŘŜȄ ό/tLύ ƛƴ aŀƭŀǿƛΦ ¢ƘŜ 

ŘŀǘŀǎŜǘ Ŏƻƴǘŀƛƴǎ ƳƻƴǘƘƭȅ ǊŜǘŀƛƭ ǇǊƛŎŜǎ ŦƻǊ нс ǾŀǊƛƻǳǎ ŦƻƻŘǎ ǘƘŀǘ ǿŜǊŜ ŎƻƴǎƛǎǘŜƴǘƭȅ ŎƻƭƭŜŎǘŜŘ 

ŦǊƻƳ WŀƴǳŀǊȅ нллт ǘƘǊƻǳƎƘ ǘƻ Wǳƭȅ нлнм ŀŎǊƻǎǎ он ƳŀǊƪŜǘǎΦ ²Ŝ ŎƭŀǎǎƛŬŜŘ ŦƻƻŘ ƛǘŜƳǎ ƛƴǘƻ 

ŀƴƛƳŀƭ ǎƻǳǊŎŜ ŦƻƻŘǎΣ ǾŜƎŜǘŀōƭŜǎΣ ŦǊǳƛǘǎΣ ƭŜƎǳƳŜǎ ŀƴŘ ƴǳǘǎΣ ŀƴŘ ǎǘŀǇƭŜǎ ƛƴŎƭǳŘƛƴƎ Ǌƻƻǘǎ ŀƴŘ 

ǘǳōŜǊǎ όC!h ŀƴŘ CIL ослΣ нлмсύΦ CǳǊǘƘŜǊΣ ǿŜ ƻōǘŀƛƴŜŘ ǘƘŜ ǊƻǳǘŜ ŘƛǎǘŀƴŎŜǎ ƻǾŜǊ ǇŀǾŜŘ ǊƻŀŘǎ 

ōŜǘǿŜŜƴ ǘƘŜ ƳŀǊƪŜǘ ǇŀƛǊǎ ŦǊƻƳ DƻƻƎƭŜ aŀǇǎ ƻƴ aŀƭŀǿƛΩǎ ǇŀǾŜŘ ǊƻŀŘ ƴŜǘǿƻǊƪ ŀƴŘ ƭƻŎŀƭ ŘƛŜǎŜƭ 

ǇǊƛŎŜǎ ŦǊƻƳ ǘƘŜ aŀƭŀǿƛ 9ƴŜǊƎȅ wŜƎǳƭŀǘƻǊȅ !ǳǘƘƻǊƛǘȅ όa9w!ύΦ Lƴ ŎƻƳōƛƴŀǝƻƴ ǿƛǘƘ ƻǘƘŜǊ Řŀǘŀ 



мн 
 

ŦǊƻƳ ǾŀǊƛƻǳǎ ǎƻǳǊŎŜǎΣ ǿŜ ŬǊǎǘ ŜǎǝƳŀǘŜ Ƙƻǿ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀǊŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ 

ƻǾŜǊŀƭƭ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǾŀǊƛƻǳǎ ŦƻƻŘǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ǳǎƛƴƎ ǘƘŜ ǇŀƴŜƭ ƴƻƴπƭƛƴŜŀǊ ŘȅŀŘƛŎ 

ǊŜƎǊŜǎǎƛƻƴ ƳƻŘŜƭ Ǿƛŀ ǘƘŜ tƻƛǎǎƻƴ ǇǎŜǳŘƻπƭƛƪŜƭƛƘƻƻŘ ǊŜƎǊŜǎǎƛƻƴ ŜǎǝƳŀǘƻǊ ǿƛǘƘ ƳǳƭǝǇƭŜ ƭŜǾŜƭǎ 

ƻŦ ŬȄŜŘ ŜũŜŎǘǎ ƛƴ ǘƘŜ ǎƘƻǊǘ ǊǳƴΦ ¢ƘŜƴΣ ǿŜ ƛƴǾŜǎǝƎŀǘŜ ǿƘŜǘƘŜǊ ǇǊƻŎŜǎǎŜŘ ŦƻƻŘǎΣ ǇŜǊƛǎƘŀōƭŜ 

ŦƻƻŘǎΣ ƻǊ ƴǳǘǊƛŜƴǘπŘŜƴǎŜ ŦƻƻŘǎ ƳƻŘƛŦȅ ǘƘŜ ǊŜƭŀǝƻƴǎƘƛǇ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ƻǾŜǊŀƭƭ 

ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǾŀǊƛƻǳǎ ŦƻƻŘǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴ ǘƘŜ ǎƘƻǊǘ ǊǳƴΦ CƛƴŀƭƭȅΣ ǿŜ ŜǎǝƳŀǘŜ 

ǎŜǇŀǊŀǘŜƭȅ ǘƘŜ ǇŀƴŜƭ ƴƻƴπƭƛƴŜŀǊ ŘȅŀŘƛŎ ǊŜƎǊŜǎǎƛƻƴ ƳƻŘŜƭ Ǿƛŀ ǘƘŜ tƻƛǎǎƻƴ ǇǎŜǳŘƻπƭƛƪŜƭƛƘƻƻŘ 

ǊŜƎǊŜǎǎƛƻƴ ŜǎǝƳŀǘƻǊ ǿƛǘƘ ƳǳƭǝǇƭŜ ƭŜǾŜƭǎ ƻŦ ŬȄŜŘ ŜũŜŎǘǎΣ ŀƴŘ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘŀƭ ǾŀǊƛŀōƭŜ 

tƻƛǎǎƻƴ όƛǾǇƻƛǎǎƻƴύ ŜǎǝƳŀǘƻǊ ŦƻǊ ŜŀŎƘ ŦƻƻŘ ƛǘŜƳ ǘƻ ŜȄŀƳƛƴŜ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ 

ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴ ǘƘŜ ǎƘƻǊǘ ŀƴŘ ƭƻƴƎ ǊǳƴǎΣ ǊŜǎǇŜŎǝǾŜƭȅΦ 

aƻǎǘ ƻŦ ǘƘŜ ǇǊŜǾƛƻǳǎ ǿƻǊƪ ƻƴ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ŀƎǊƛŎǳƭǘǳǊŀƭ ŎƻƳƳƻŘƛǝŜǎ Ƙŀǎ ŦƻŎǳǎŜŘ ƻƴ 

Ƴƻǎǘ ǎǘƻǊŀōƭŜ ƎǊŀƛƴǎ ǘƘŀǘ ŀǊŜ ŜƛǘƘŜǊ ǎŜƳƛπǇŜǊƛǎƘŀōƭŜ όŜΦƎΦΣ ŎƻǿǇŜŀΣ ōŜŀƴǎΣ ŀƴŘ ƎǊƻǳƴŘƴǳǘǎύ ƻǊ 

ƭŜǎǎ ǇŜǊƛǎƘŀōƭŜ όŜΦƎΦΣ ƳƛƭƭŜǘΣ ƳŀƛȊŜΣ ǊƛŎŜΣ ŀƴŘ ǎƻǊƎƘǳƳύ ƛƴ ŘŜǾŜƭƻǇƛƴƎ ŎƻǳƴǘǊƛŜǎΦ1  ¢ƻ ƻǳǊ 

ƪƴƻǿƭŜŘƎŜΣ WŜƴǎŜƴ όнллтύ ƛǎ ǘƘŜ ƻƴƭȅ ǎǘǳŘȅ ǘƘŀǘ Ƙŀǎ ƛƴǾŜǎǝƎŀǘŜŘ Ƙƻǿ ƛƴǾŜǎǘƳŜƴǘ ƛƴ 

ƛƴŦƻǊƳŀǝƻƴ ŀƴŘ ŎƻƳƳǳƴƛŎŀǝƻƴ ǘŜŎƘƴƻƭƻƎƛŜǎ ŀũŜŎǘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ŀ ƘƛƎƘƭȅ ǇŜǊƛǎƘŀōƭŜ 

ŦƻƻŘ ŎƻƳƳƻŘƛǘȅ όƛΦŜΦΣ ŬǎƘύ ƛƴ LƴŘƛŀΦ ! ŦǳǊǘƘŜǊ ŎƻƴǘǊƛōǳǝƻƴ ǿŜ ƳŀƪŜ ǘƻ ǘƘŜ ƭƛǘŜǊŀǘǳǊŜ ƛǎ ǘƻ 

ŜȄŀƳƛƴŜ ǿƘŜǘƘŜǊ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀǊŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǇǊƻŎŜǎǎŜŘ ŦƻƻŘǎΣ 

ƳƻǊŜ ǇŜǊƛǎƘŀōƭŜ ŦƻƻŘǎ όŜΦƎΦΣ ŜƎƎǎΣ ƳŜŀǘΣ ŦǊŜǎƘ ŦǊǳƛǘǎΣ ŀƴŘ ǾŜƎŜǘŀōƭŜǎύΣ ƻǊ ƴǳǘǊƛŜƴǘπŘŜƴǎŜ ŦƻƻŘǎ 

ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴ ŀ ŘŜǾŜƭƻǇƛƴƎ ŎƻǳƴǘǊȅ ǎŜǩƴƎΦ2  bǳǘǊƛŜƴǘπŘŜƴǎŜ ŦƻƻŘǎ ŀǊŜ ŦƻƻŘǎ ǿƛǘƘ ƘƛƎƘ 

ŎƻƴŎŜƴǘǊŀǝƻƴ ƻŦ ŜǎǎŜƴǝŀƭ ǾƛǘŀƳƛƴǎ ŀƴŘ ƳƛƴŜǊŀƭǎ ǘƘŀǘ ŀǊŜ ƛƳǇƻǊǘŀƴǘ ŦƻǊ ƴǳǘǊƛǝƻƴ ŀƴŘ ƭƻƴƎπ

ǘŜǊƳ ƘŜŀƭǘƘ ό5ŀǊƳƻƴ ϧ 5ǊŜǿƴƻǿǎƪƛΣ нлмрΤ 5ƛǧǳǎ Ŝǘ ŀƭΦΣ мффрΤ 5ǊŜǿƴƻǿǎƪƛ Ŝǘ ŀƭΦΣ нллпΤ 

5ǊŜǿƴƻǿǎƪƛ ϧ {ǇŜŎǘŜǊΣ нллпΤ wƛŘŜƻǳǘ Ŝǘ ŀƭΦΣ нлмрύΦ !ƴƛƳŀƭ ǎƻǳǊŎŜ ŦƻƻŘǎΣ ǾŜƎŜǘŀōƭŜǎΣ ŀƴŘ ŦǊǳƛǘǎ 

ŀǊŜ ƳƻǊŜ ƴǳǘǊƛŜƴǘπŘŜƴǎŜ ǘƘŀƴ ƭŜƎǳƳŜǎ ŀƴŘ ƴǳǘǎΣ ŀƴŘ ǎǘŀǇƭŜǎ ƛƴŎƭǳŘƛƴƎ Ǌƻƻǘǎ ŀƴŘ ǘǳōŜǊǎΦ 

!ƭǘƘƻǳƎƘ ƛǘ ƛǎ ƴƻǘ ŀƭǿŀȅǎ ǘƘŜ ŎŀǎŜΣ ƳƻǊŜ ƴǳǘǊƛǝƻǳǎ ŦƻƻŘǎ ŀǊŜ ƻƊŜƴ ƳƻǊŜ ǇŜǊƛǎƘŀōƭŜΣ ƘŀǾŜ 

ƘƛƎƘŜǊ ǾŀƭǳŜ ǘƻ ǿŜƛƎƘǘ ǊŀǝƻǎΣ ŀƴŘ ŀǊŜ ŘƛŶŎǳƭǘ ǘƻ ŀƎƎǊŜƎŀǘŜ ƛƴ ƭŀǊƎŜ ǾƻƭǳƳŜǎ ōǳǘ ǊŜǉǳƛǊŜ ŀ 

ǎƘƻǊǘŜǊ ǝƳŜ ŦƻǊ ǘǊŀŘŜǊǎ ǘƻ ƎŜǘ ǘƘŜƳ ƛƴǘƻ ǘƘŜ ƳŀǊƪŜǘΦ IƻǿŜǾŜǊΣ ǘǊŀŘŜ ƻŦ ƘƛƎƘƭȅ ǇŜǊƛǎƘŀōƭŜ ŦƻƻŘǎ 

ƻǾŜǊ ƭƻƴƎŜǊ ŘƛǎǘŀƴŎŜǎ ƛǎ ǊŜǎǘǊƛŎǘŜŘ ƛƴ Ƴƻǎǘ ŘŜǾŜƭƻǇƛƴƎ ŎƻǳƴǘǊƛŜǎ ƛƴŎƭǳŘƛƴƎ aŀƭŀǿƛ ŘǳŜ ǘƻ 

ŀōǎŜƴŎŜ ƻŦ ŎƻƻƭŜŘ ǘǊŀƴǎǇƻǊǘ ǎȅǎǘŜƳ όCŀŦŎƘŀƳǇǎ ϧ DŀōǊŜπaŀŘƘƛƴΣ нллсΤ YŀŎƘǳƭŜ ϧ CǊŀƴȊŜƭΣ 

 
1 Perishability is less of a problem in storable grains. In the absence of cooled transport system in most 
developing countries, more perishable foods require a shorter time to get into the market than storable grains. 
2 It is important to note that perishability is relevant for price integration, while nutrient-density is key for 
nutrition. 



мо 
 

нллфΤ ½ŀƴǘΣ нлмуύΦ ¢ǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ǇŜǊ ǳƴƛǘ ǾƻƭǳƳŜ ǊŜŘǳŎŜ ǿƘŜƴ ƳŀǊƪŜǘ ǘǊŀŘŜǊǎ ǘǊŀƴǎǇƻǊǘ 

ŜƛǘƘŜǊ ƭŀǊƎŜǊ ƭƻŀŘǎ όCŀŦŎƘŀƳǇǎ ϧ DŀōǊŜπaŀŘƘƛƴΣ нллсύΣ ǿƘƛŎƘ ŘŜǇŜƴŘǎ ƻƴ Ƙƻǿ ǉǳƛŎƪƭȅ ǘƘŜȅ 

Ŏŀƴ ōŜ ƻǊƎŀƴƛǎŜŘ ǎǳŎƘ ŀǎ ǇǊƻŎŜǎǎŜŘ ŦƻƻŘǎ ƻǊ ŦƻƻŘ ƛǘŜƳǎ ǿƛǘƘ ƘƛƎƘŜǊ ǿŜƛƎƘǘ ǾŀƭǳŜ Ǌŀǝƻǎ ǎǳŎƘ 

ŀǎ ŦǊǳƛǘǎ ŀƴŘ ǾŜƎŜǘŀōƭŜǎ όwƻŜƘƴŜǊΣ мффсύΣ ǿƘƛŎƘ ŘŜǇŜƴŘǎ ƻƴ ƭƻŎŀƭ ŘŜƳŀƴŘ ƛƴ ǘƘŜ ŘŜǎǝƴŀǝƻƴ 

ƳŀǊƪŜǘΦ ¢ƘŜǊŜŦƻǊŜΣ ǿŜ ƘȅǇƻǘƘŜǎƛǎŜ ǘƘŀǘ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ 

ŘƛǎǇŜǊǎƛƻƴ ƻŦ ŦƻƻŘ ŎƻƳƳƻŘƛǝŜǎ ƛǎ ǎƳŀƭƭŜǊ ŦƻǊ ǇǊƻŎŜǎǎŜŘΣ ƭŜǎǎ ǇŜǊƛǎƘŀōƭŜΣ ƻǊ ƭŜǎǎ ƴǳǘǊƛǝƻǳǎ 

ŦƻƻŘǎ ǘƘŀǘ Ŏŀƴ Ŝŀǎƛƭȅ ōŜ ƻǊƎŀƴƛǎŜŘ ƛƴǘƻ ƭŀǊƎŜǊ ǾƻƭǳƳŜǎ ǘƘŀƴ ŦƻǊ ǳƴǇǊƻŎŜǎǎŜŘΣ ƳƻǊŜ ǇŜǊƛǎƘŀōƭŜΣ 

ƻǊ ƳƻǊŜ ƴǳǘǊƛǝƻǳǎ ŦƻƻŘǎ ǘƘŀǘ ǘŀƪŜ ŀ ƭƻǘ ƻŦ ǝƳŜ ǘƻ ŀƎƎǊŜƎŀǘŜ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎΦ  

/ƻƴǘǊŀǊȅ ǘƻ ƻǳǊ ŜȄǇŜŎǘŀǝƻƴΣ ǘƘŜ ǊŜǎǳƭǘǎ ŦǊƻƳ ƻǳǊ ŀƴŀƭȅǎƛǎ ǎƘƻǿ ǘƘŀǘ ǘƘŜ ŜƴŘƻƎŜƴƻǳǎ ƛƴŎǊŜŀǎŜ 

ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƛǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ǊŜŘǳŎǝƻƴ ƛƴ ƻǾŜǊŀƭƭ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǾŀǊƛƻǳǎ ŦƻƻŘǎ 

ǳƴŘŜǊ ƛƴǾŜǎǝƎŀǝƻƴ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴ ǘƘŜ ǎƘƻǊǘ ǊǳƴΣ ƻƴ ŀǾŜǊŀƎŜΦ ²Ŝ ŬƴŘ ǘƘŀǘ ǘƘƛǎ 

ŎƻǳƴǘŜǊƛƴǘǳƛǝǾŜ ƛƴƅǳŜƴŎŜ ƛǎ ŘǊƛǾŜƴ ōȅ ǇǊƻŎŜǎǎŜŘ ŦƻƻŘǎ ōǳǘ ƴƻǘ ōȅ ǇŜǊƛǎƘŀōƭŜ ŦƻƻŘǎ ŀƴŘ 

ƴǳǘǊƛŜƴǘπŘŜƴǎŜ ŦƻƻŘǎ ŦƻǊ ǿƘƛŎƘ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀǊŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ƛƴŎǊŜŀǎŜ 

ƛƴ ƻǾŜǊŀƭƭ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴ ǘƘŜ ǎƘƻǊǘ ǊǳƴΦ aƻǾƛƴƎ ƻƴ ǘƻ ǎŜǇŀǊŀǘŜ ǊŜǎǳƭǘǎ ŦƻǊ 

ŜŀŎƘ ŦƻƻŘ ƛǘŜƳΣ ǿŜ ŬƴŘ ǘƘŀǘ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ 

ŘƛũŜǊŜƴŎŜǎ ǊŜƳŀƛƴǎ ƴŜƎŀǝǾŜ ŀƴŘ ǎƛƎƴƛŬŎŀƴǘ ŦƻǊ ǊƛŎŜ ƎǊŀƛƴΣ ōŜŜŦΣ Ǝƻŀǘ ƳŜŀǘΣ ǇƻǿŘŜǊŜŘ ƳƛƭƪΣ 

ŀƴŘ ōŀƴŀƴŀǎ ōǳǘ ōŜŎƻƳŜ ǇƻǎƛǝǾŜ ŀƴŘ ǎƛƎƴƛŬŎŀƴǘ ŦƻǊ ƳŀƛȊŜ ƅƻǳǊ ŘŜƘǳƭƭŜŘΣ ƳŀƛȊŜ ƎǊŀƛƴ 

όǇǊƛǾŀǘŜύΣ ƳŀƛȊŜ ƎǊŀƛƴ ό!5a!w/ύΣ ōǊƻǿƴ ōŜŀƴǎΣ ŀƴŘ ŜƎƎǎ ǇǊƻǾƛŘƛƴƎ ŀŘŘƛǝƻƴŀƭ ŜǾƛŘŜƴŎŜ ǘƘŀǘ 

ǘƘŜ ŎƻǳƴǘŜǊƛƴǘǳƛǝǾŜ ƛƴƅǳŜƴŎŜ ƻŦ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƻƴ ƻǾŜǊŀƭƭ ǇǊƛŎŜ ŘƛũŜǊŜƴǝŀƭǎ 

ŀǊŜ ŘǊƛǾŜƴ ōȅ ŦƻƻŘ ƛǘŜƳǎ ǘƘŀǘ ƘŀǾŜ ƭƻǿŜǊ ǎŜŀǊŎƘ Ŏƻǎǘǎ ŀƴŘ ŀǊŜ Ŝŀǎȅ ǘƻ ŀƎƎǊŜƎŀǘŜ ƛƴ ǘƘŜ ǎƘƻǊǘ 

ǊǳƴΦ ¢ǳǊƴƛƴƎ ǘƻ ǎǇŀǝŀƭ ƘŜǘŜǊƻƎŜƴŜƛǘȅ ƻŦ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ 

ŘƛũŜǊŜƴŎŜǎΣ ǿŜ ŬƴŘ ǘƘŀǘ ǘƘŜ ƳŀƎƴƛǘǳŘŜǎ ƻŦ ǘƘŜ ǊŜƭŀǝƻƴǎƘƛǇǎ ŀǊŜ ǎƳŀƭƭŜǊ ŦƻǊ ƳŀǊƪŜǘ ǇŀƛǊǎ ǘƘŀǘ 

ŀǊŜ ŎƭƻǎŜǊ ǘƻ ŜŀŎƘ ƻǘƘŜǊ ŦƻǊ ŀƭƭ ŦƻƻŘǎ ǳƴŘŜǊ ŎƻƴǎƛŘŜǊŀǝƻƴΦ aƻǾƛƴƎ ƻƴ ǘƻ ǘƘŜ ƛƴƅǳŜƴŎŜ ƻŦ 

ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƻƴ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŦƻǊ ŜŀŎƘ ŦƻƻŘ ƛǘŜƳ ƛƴ ǘƘŜ ƭƻƴƎ ǊǳƴΣ ǿŜ ŬƴŘ ǘƘŀǘ ǘƘŜ ǇǊƛŎŜ 

ŘƛũŜǊŜƴŎŜǎ ƛƴ ǘƘŜ ǇǊŜǾƛƻǳǎ ǇŜǊƛƻŘ Ǉƭŀȅ ŀ ǎƳŀƭƭ ǊƻƭŜ ƛƴ ǇǊŜŘƛŎǝƴƎ ǘƘŜ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ƛƴ ǘƘŜ 

ŎǳǊǊŜƴǘ ǇŜǊƛƻŘΣ ŀƴŘ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƛǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ǇǊƛŎŜ 

ŘƛũŜǊŜƴǝŀƭǎ ŦƻǊ Ƴƻǎǘ ŦƻƻŘǎ ǳƴŘŜǊ ƛƴǾŜǎǝƎŀǝƻƴΣ ŜȄŎŜǇǘ ŦƻǊ ōǊƻǿƴ ōŜŀƴǎΣ ǳǎƛǇŀΣ ǳǘŀƪŀΣ ŀƴŘ 

ǘƻƳŀǘƻŜǎΦ 

¢ƘŜ ǊŜǎǘ ƻŦ ǘƘŜ ŎƘŀǇǘŜǊ ƛǎ ƻǊƎŀƴƛǎŜŘ ŀǎ ŦƻƭƭƻǿǎΦ ¢ƘŜ ƴŜȄǘ ǎŜŎǝƻƴ ǇǊŜǎŜƴǘǎ ǘƘŜ ƻǾŜǊǾƛŜǿ ƻŦ ŦƻƻŘ 

ƳŀǊƪŜǝƴƎ ƛƴ aŀƭŀǿƛΦ {ŜŎǝƻƴ нΦо ǊŜǾƛŜǿǎ ǊŜƭŀǘŜŘ ƭƛǘŜǊŀǘǳǊŜΣ ǿƘƛƭŜ ǎŜŎǝƻƴ нΦп ŘŜǎŎǊƛōŜǎ ǘƘŜ 



мп 
 

Řŀǘŀ ŀƴŘ ƳŜǘƘƻŘƻƭƻƎȅ ǳǎŜŘ ƛƴ ǘƘŜ ǎǘǳŘȅΦ ¢ƘŜ ǊŜǎǳƭǘǎ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ƛƴ ǎŜŎǝƻƴ нΦр ŀƴŘ ǎŜŎǝƻƴ 

нΦс ŎƻƴŎƭǳŘŜǎΦ    

2.2 Overview of food marketing in Malawi 

aŀƭŀǿƛΩǎ ǘǊŀƴǎǇƻǊǘ ǎȅǎǘŜƳ ŎƻƳǇǊƛǎŜǎ ǿŀǘŜǊōƻǊƴŜΣ ǊŀƛƭΣ ǊƻŀŘΣ ŀƴŘ ŀƛǊ ǎȅǎǘŜƳǎΦ ¢ƘŜ Ǌŀƛƭǿŀȅ ƭƛƴŜ 

ŎƻǾŜǊǎ ŀōƻǳǘ фпн ƪƳΣ ǿƘƛŎƘ ƻƴƭȅ ǎŜǊǾŜǎ ǘƘŜ /ŜƴǘǊŀƭ ŀƴŘ {ƻǳǘƘŜǊƴ ǊŜƎƛƻƴǎ όYŀǳƴŘŀΣ нлмсΤ ½ŀƴǘΣ 

нлмуύΣ ōǳǘ ƛǘ ƛǎ ƛƴ ǇƻƻǊ ŎƻƴŘƛǝƻƴ ŀƴŘ ƛǎ ǳǎǳŀƭƭȅ ƴƻǘ ƳŀƛƴǘŀƛƴŜŘ όwƻōƛƴǎƻƴ ϧ ²ŀƪŜŦƻǊŘΣ нлмоύΦ 

¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ ǊƻŀŘ ƴŜǘǿƻǊƪ ǊŜƳŀƛƴǎ ǘƘŜ Ƴŀƛƴ ƳƻŘŜ ƻŦ ǘǊŀƴǎǇƻǊǘ ŦƻǊ ōƻǘƘ ŘƻƳŜǎǝŎ ŀƴŘ 

ƛƴǘŜǊƴŀǝƻƴŀƭ ǘǊŀŘŜΣ ǿƘƛŎƘ ǳǎŜǎ ŀōƻǳǘ рсΦп҈ ƻŦ ǘƘŜ ƛƳǇƻǊǘŜŘ ƭƛǉǳƛŘ ŦǳŜƭǎ όYŀǳƴŘŀΣ нлмсΤ [ŀƭƭ 

Ŝǘ ŀƭΦΣ нллфΤ wƻōƛƴǎƻƴ ϧ ²ŀƪŜŦƻǊŘΣ нлмоύΦ !ōƻǳǘ мрΣ прм ƪƳ ƻŦ ǘƘŜ ǊƻŀŘ ƴŜǘǿƻǊƪ ŎƻƴƴŜŎǘǎ 

ŎƛǝŜǎΣ ŘƛǎǘǊƛŎǘ ŎŀǇƛǘŀƭǎΣ ŀƴŘ ƳŀǊƪŜǘǎ ŀŎǊƻǎǎ ǘƘŜ ŎƻǳƴǘǊȅΦ IƻǿŜǾŜǊΣ ƻƴƭȅ ŀōƻǳǘ нс҈ ƻŦ ǘƘŜ ǊƻŀŘ 

ƴŜǘǿƻǊƪ ƛǎ ǇŀǾŜŘ όwƻōƛƴǎƻƴ ϧ ²ŀƪŜŦƻǊŘΣ нлмоύΦ hǾŜǊ ǘƘŜ ǇŜǊƛƻŘ ǿŜ ƛƴǾŜǎǝƎŀǘŜ ŀƭƭ ǘƘŜ ǊƻŀŘǎ 

ŎƻƴƴŜŎǝƴƎ ƭƻŎŀƭ ƭŀǊƎŜ ƳŀǊƪŜǘǎ ŀŎǊƻǎǎ ǘƘŜ ŎƻǳƴǘǊȅ ŀǊŜ ǇŀǾŜŘΦ   

tǊƛǾŀǘŜ ǘǊŀŘŜǊǎ Ǉƭŀȅ ŀ ŎǊƛǝŎŀƭ ǊƻƭŜ ƛƴ ǘƘŜ ƳŀǊƪŜǝƴƎ ƻŦ ŦƻƻŘ ƛƴ aŀƭŀǿƛ ǿƘŜǊŜ ŀƎǊƛŎǳƭǘǳǊŜ ƛǎ 

Ƴƻǎǘƭȅ ŘƻƳƛƴŀǘŜŘ ōȅ ǎƳŀƭƭƘƻƭŘŜǊ ŦŀǊƳŜǊǎΦ tǊƛǾŀǘŜ ǘǊŀŘŜǊǎ ǇǳǊŎƘŀǎŜ ŦƻƻŘ ŎƻƳƳƻŘƛǝŜǎ ŦǊƻƳ 

ǎƳŀƭƭƘƻƭŘŜǊ ŦŀǊƳŜǊǎ ƛƴ ǘƘŜ ǊǳǊŀƭ ŀǊŜŀǎ ƻǊ ǇŜǊƛƻŘƛŎ ƳŀǊƪŜǘǎΣ ŀƎƎǊŜƎŀǘŜΣ ǎǘƻǊŜ ŀƴŘ ǎŜƭƭ ƻƴ ǘƻ ƭƻŎŀƭ 

ŦƻƻŘ ƳŀǊƪŜǘǎΦ Lǘ ƛǎ ŘƛŶŎǳƭǘ ǘƻ ƻǊƎŀƴƛǎŜ Ƴƻǎǘ ŦƻƻŘ ŎƻƳƳƻŘƛǝŜǎ ǘƘŀǘ ǎƳŀƭƭƘƻƭŘŜǊ ŦŀǊƳŜǊǎ 

ǇǊƻŘǳŎŜ ǎǳŎƘ ŀǎ ƳŀƛȊŜ ƎǊŀƛƴΣ ƭŜƎǳƳŜǎΣ Ǌƻƻǘǎ ŀƴŘ ǘǳōŜǊǎ ōŜŎŀǳǎŜ Ƴƻǎǘ ƻŦ ǘƘŜƳ ǇǊƻŘǳŎŜ 

ǎƳŀƭƭŜǊ ƳŀǊƪŜǘ ǎǳǊǇƭǳǎŜǎ ŀƴŘ ŀǊŜ ƎŜƻƎǊŀǇƘƛŎŀƭƭȅ ŘƛǎǇŜǊǎŜŘ ƛƴ ǘƘŜ ǊǳǊŀƭ ŀǊŜŀǎ ό.ǳǊƪŜ Ŝǘ ŀƭΦΣ 

нлнлύΦ ¦ƴƭƛƪŜ Ƴƻǎǘ ǎǘƻǊŀōƭŜ ƎǊŀƛƴǎΣ ǊƛŎŜ ǇǊƻŘǳŎǝƻƴ ƛǎ Ƴƻǎǘƭȅ ƎǊƻǿƴ ŀƭƻƴƎ ǘƘŜ ǎƘƻǊŜǎ ƻŦ 

aŀƭŀǿƛΩǎ ƭŀƪŜǎΤ ƴŀƳŜƭȅΣ [ŀƪŜ aŀƭŀǿƛ ƭƻŎŀǘŜŘ ƛƴ ǘƘŜ ²ŜǎǘŜǊƴ wƛƊ ±ŀƭƭŜȅΣ [ŀƪŜ /Ƙƛƭǿŀ ƛƴ ½ƻƳōŀ 

ŘƛǎǘǊƛŎǘΣ [ŀƪŜ /Ƙƛǳǘŀ ƛƴ aŀŎƘƛƴƎŀ ŘƛǎǘǊƛŎǘΣ ŀƴŘ [ŀƪŜ aŀƭƻƳōŜ ƛƴ aŀƴƎƻŎƘƛ ŘƛǎǘǊƛŎǘΦ Lǘ ƛǎ 

ǊŜƭŀǝǾŜƭȅ ŜŀǎƛŜǊ ǘƻ ƻǊƎŀƴƛǎŜ ǊƛŎŜ ƎǊŀƛƴ ŦǊƻƳ ǎƳŀƭƭπǎŎŀƭŜ ǊƛŎŜ ƳƛƭƭŜǊǎ ǿƘƻ ǎǘǊŀǘŜƎƛŎŀƭƭȅ ƻǇŜǊŀǘŜ 

ŀƭƻƴƎ ǘƘŜ Ƴŀƛƴ ǊƻŀŘǎ ǘƻ ŀŎŎŜǎǎ ǘƘŜ ƎǊƛŘ ǇƻǿŜǊ ƛƴ ǘƘŜ ǇǊƻŎŜǎǎ ŀŎǝƴƎ ŀǎ ƳŀǊƪŜǝƴƎ Ǉƻƛƴǘǎ ŦƻǊ 

ǊƛŎŜ ƎǊŀƛƴ ό!ŦǊƛŎŀƴ LƴǎǝǘǳǘŜ ƻŦ /ƻǊǇƻǊŀǘŜ /ƛǝȊŜƴǎƘƛǇΣ нлмсύΦ Lƴ ŀŘŘƛǝƻƴΣ ǘƘŜ ǇǊƛǾŀǘŜ ǘǊŀŘŜǊǎ 

ǎǳǇǇƭȅ ǎǘƻǊŀōƭŜ ƎǊŀƛƴǎ ǘƻ ǘƘŜ !ƎǊƛŎǳƭǘǳǊŀƭ 5ŜǾŜƭƻǇƳŜƴǘ ŀƴŘ aŀǊƪŜǝƴƎ /ƻǊǇƻǊŀǝƻƴ ό!5a!w/ύΣ 

ŀ ǇŀǊŀǎǘŀǘŀƭ ŜƴǘŜǊǇǊƛǎŜΣ ǿƘƛŎƘ ǎŜƭƭǎ ǘƘŜ ƎǊŀƛƴǎ ŀǘ ǎǳōǎƛŘƛȊŜŘ ǇǊƛŎŜǎ ŀŎǊƻǎǎ ǘƘŜ ŎƻǳƴǘǊȅ ŘǳǊƛƴƎ 

ǘƘŜ ƭŜŀƴ ǇŜǊƛƻŘΦ IƻǿŜǾŜǊΣ Ƴƻǎǘ ǇǊƛǾŀǘŜ ǘǊŀŘŜǊǎ ƘŀǾŜ ƭƛƳƛǘŜŘ ŀŎŎŜǎǎ ǘƻ ǇǊƛǾŀǘŜ ǘǊŀƴǎǇƻǊǘ ŀǎ ŀ 

ǊŜǎǳƭǘ ǘƘŜȅ ǊŜƭȅ ƻƴ ǘƘŜ ƭŜŀǎǘπŜȄǇŜƴǎƛǾŜ ƳŜŀƴǎ ƻŦ ŀǾŀƛƭŀōƭŜ ƭƻŎŀƭ ǘǊŀƴǎǇƻǊǘ ǎǳŎƘ ŀǎ ōƛŎȅŎƭŜǎΣ 

ƘŀƴŘŎŀǊǘǎΣ ŀƴŘ ƻȄŎŀǊǘǎ ƛƴ ǘƘŜ ǊǳǊŀƭ ŀǊŜŀǎ ǘƻ ŎŀǊǊȅ ǘƘŜƛǊ ǇǊƻŘǳŎǘǎ ǘƻ ǘƘŜ ƴŜŀǊŜǎǘ ǇŀǾŜŘ ǊƻŀŘ 

ǿƘŜǊŜ ǘƘŜȅ Ŏŀƴ Ŝŀǎƛƭȅ ŀŎŎŜǎǎ ƳƻǘƻǊƛȊŜŘ ǘǊŀƴǎǇƻǊǘ όƛΦŜΦΣ ƻǇŜƴ ǘǊǳŎƪǎύΦ !ƭƻƴƎ ǘƘŜ ǇŀǾŜŘ ǊƻŀŘǎΣ 



мр 
 

ǘƘŜ ǘǊŀŘŜǊǎ ǘŀǊƎŜǘ ŜƳǇǘȅ ōŀŎƪƘŀǳƭǎ ƻǊ ƻǇŜƴ ǘǊǳŎƪǎ ƭƻŎŀƭƭȅ ƪƴƻǿƴ ŀǎ Ƴŀǘƻƭŀ ǘƻ ǘǊŀƴǎǇƻǊǘ ǘƘŜƛǊ 

ǇǊƻŘǳŎǘǎ ǘƻ ŘŜǎƛƎƴŀǘŜŘ ƳŀǊƪŜǘǎ όCŀŦŎƘŀƳǇǎ ϧ DŀōǊŜπaŀŘƘƛƴΣ нллсΤ CŀƳƛƴŜ 9ŀǊƭȅ ²ŀǊƴƛƴƎ 

{ȅǎǘŜƳǎ bŜǘǿƻǊƪΣ нлмуΤ YŀŎƘǳƭŜ ϧ CǊŀƴȊŜƭΣ нллфύΦ ¢ƘŜ ǳǎŜ ƻŦ ŜƳǇǘȅ ōŀŎƪƘŀǳƭǎ ƛǎ ǇƻǇǳƭŀǊ 

ŀƳƻƴƎ ǘǊŀŘŜǊǎ ōŜŎŀǳǎŜ ǘƘŜ ǘǊŀƴǎǇƻǊǘ ǇǊƛŎŜ Ŏŀƴ ōŜ ƴŜƎƻǝŀǘŜŘΦ CŀŦŎƘŀƳǇǎ ϧ DŀōǊŜπaŀŘƘƛƴ 

όнллсύ ŬƴŘ ǘƘŀǘ ǘǊŀŘŜǊǎ ǘǊŀǾŜƭ ŀƴ ŀǾŜǊŀƎŜ ŘƛǎǘŀƴŎŜ ƻŦ ро ƪƳ ǿƛǘƘ ŀ ƳŀȄƛƳǳƳ ƻŦ нлл ƪƳ ǘƻ 

ǎƻǳǊŎŜ ƻǳǘ ǎǘƻǊŀōƭŜ ƎǊŀƛƴǎ ŀŎǊƻǎǎ ǘƘŜ ŎƻǳƴǘǊȅΦ ¢ƘŜ ŘƛǎǘŀƴŎŜ ǇǊƛǾŀǘŜ ǘǊŀŘŜǊǎ ǘǊŀǾŜƭ ƛƴŎǊŜŀǎŜǎ 

ŘǳǊƛƴƎ ǘƘŜ ƭŜŀƴ ǇŜǊƛƻŘΦ CƻǊ ƛƴǎǘŀƴŎŜΣ CŀƳƛƴŜ 9ŀǊƭȅ ²ŀǊƴƛƴƎ {ȅǎǘŜƳǎ bŜǘǿƻǊƪ όнлмуύ ǊŜǇƻǊǘǎ 

ǘƘŀǘ ǘǊŀŘŜǊǎ ǘǊŀǾŜƭ ƻǾŜǊ орл ƪƳ ǘƻ ǎƻǳǊŎŜ ƻǳǘ ŀƴŘ ǎǳǇǇƭȅ ǎǘƻǊŀōƭŜ ƎǊŀƛƴǎ ǘƻ ƳŀǊƪŜǘǎ ƛƴ ǘƘŜ 

{ƻǳǘƘŜǊƴ ǊŜƎƛƻƴ ƻŦ aŀƭŀǿƛ ŘǳǊƛƴƎ ǘƘŜ ƭŜŀƴ ǇŜǊƛƻŘΦ  

!ƭǘƘƻǳƎƘ ƻǇŜƴ ǘǊǳŎƪǎ ŀǊŜ ƴƻǘ ǎǳƛǘŀōƭŜ ǘƻ ǘǊŀƴǎǇƻǊǘ ƘƛƎƘƭȅ ǇŜǊƛǎƘŀōƭŜ ŦƻƻŘ ƛǘŜƳǎ ǎǳŎƘ ŀǎ ŦǊǳƛǘǎ 

ŀƴŘ ǾŜƎŜǘŀōƭŜǎ ōŜŎŀǳǎŜ ǘƘŜȅ ŀǊŜ ǎǳǎŎŜǇǝōƭŜ ǘƻ ǇƘȅǎƛŎŀƭ ŘŀƳŀƎŜ ŀƴŘ ƘŀǊǎƘ ŎƻƴŘƛǝƻƴǎ ǎǳŎƘ ŀǎ 

ƘŜŀǘ ŀƴŘ ǊŀƛƴΣ YŀŎƘǳƭŜ ϧ CǊŀƴȊŜƭ όнллфύ ǊŜǇƻǊǘ ǘƘŀǘ ǘǊŀŘŜǊǎ ǳǎŜ ǘƘŜƳ ǘƻ ǘǊŀƴǎǇƻǊǘ ŦǊǳƛǘǎ ŀŎǊƻǎǎ 

ƳŀǊƪŜǘǎ ƛƴ aŀƭŀǿƛΦ CǊǳƛǘǎ ŀƴŘ ǾŜƎŜǘŀōƭŜǎ ƘŀǾŜ ƘƛƎƘŜǊ ǾŀƭǳŜ ǘƻ ǿŜƛƎƘǘ ǊŀǝƻǎΣ ǿƘƛŎƘ ǿƻǳƭŘ 

ƭƻǿŜǊ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƛŦ ǘǊŀŘŜŘ ƻǾŜǊ ƭƻƴƎŜǊ ŘƛǎǘŀƴŎŜǎΦ IƻǿŜǾŜǊΣ ǘƘŜǎŜ ŦƻƻŘ ƛǘŜƳǎ ǊŜǉǳƛǊŜ 

ŎƻƻƭŜŘ ǘǊŀƴǎǇƻǊǘ ƻǾŜǊ ƭƻƴƎŜǊ ŘƛǎǘŀƴŎŜǎ ǘƻ ǇǊŜǎŜǊǾŜ ǘƘŜƛǊ ŦǊŜǎƘƴŜǎǎΦ !ŎŎƻǊŘƛƴƎ ǘƻ YŀŎƘǳƭŜ ϧ 

CǊŀƴȊŜƭ όнллфύΣ aŀƭŀǿƛ Ƙŀǎ ƭƛƳƛǘŜŘ ŎƻƻƭŜŘ ǘǊŀƴǎǇƻǊǘΣ ǿƘƛŎƘ ƻƴƭȅ ǎŜǊǾŜ ŎƻƳƳŜǊŎƛŀƭ ŦŀǊƳŜǊǎΦ !ǎ 

ŀ ǊŜǎǳƭǘΣ ƭƻƴƎπŘƛǎǘŀƴŎŜ ǘǊŀŘŜ ƻŦ ƘƛƎƘƭȅ ǇŜǊƛǎƘŀōƭŜ ŦƻƻŘ ƛǘŜƳǎ ǇŀǊǝŎǳƭŀǊƭȅ ǾŜƎŜǘŀōƭŜǎ ƛǎ ƭƛƳƛǘŜŘ 

ŎƻƳǇŀǊŜŘ ǘƻ ƭŜŀǎǘ ǇŜǊƛǎƘŀōƭŜ ŦƻƻŘ ƛǘŜƳǎ ό½ŀƴǘΣ нлмуύΦ ¢Ƙƛǎ ƳŜŀƴǎ ǘƘŀǘ Ƴƻǎǘ ǘǊŀŘŜǊǎ ǎƻǳǊŎŜ 

ǾŜƎŜǘŀōƭŜǎ ŀǊƻǳƴŘ ǘƘŜ ǾƛƭƭŀƎŜǎ ŎƭƻǎŜǊ ǘƻ ǘƘŜ ƳŀǊƪŜǘǎ ŦǊƻƳ ǎƳŀƭƭƘƻƭŘŜǊ ŦŀǊƳŜǊǎ ōŜŎŀǳǎŜ ƻŦ ǘƘŜ 

ƴŜŜŘ ǘƻ ƎŜǘ ǘƘŜ ǾŜƎŜǘŀōƭŜǎ ǉǳƛŎƪƭȅ ǘƻ ǘƘŜ ƳŀǊƪŜǘ ǘƻ ǇǊŜǎŜǊǾŜ ǘƘŜƛǊ ŦǊŜǎƘƴŜǎǎΦ /ƻƴǾŜǊǎŜƭȅΣ ŦǊǳƛǘǎ 

ǎǳŎƘ ŀǎ ƳŀƴƎƻŜǎΣ ǘƻƳŀǘƻŜǎΣ ŀƴŘ ƻǊŀƴƎŜǎ ŀǊŜ ǎƻǳǊŎŜŘ ŦǊƻƳ ƭƻƴƎ Řƛǎǘŀƴǘ ƭƻŎŀǝƻƴǎ ǿƘŜƴ ǘƘŜȅ 

ŀǊŜ ƛƴ ǎŜŀǎƻƴ ŀŎǊƻǎǎ ǘƘŜ ŎƻǳƴǘǊȅΦ IƻǿŜǾŜǊΣ ƻǾŜǊ фл ǇŜǊŎŜƴǘ όнл ллл aǘύ ƻŦ ōŀƴŀƴŀǎ ŀǊŜ 

ƛƳǇƻǊǘŜŘ ŦǊƻƳ ¢ŀƴȊŀƴƛŀ ŀƴŘ aƻȊŀƳōƛǉǳŜ ŜŀŎƘ ȅŜŀǊ ŦƻƭƭƻǿƛƴƎ ƛƴŦŜǎǘŀǝƻƴ ƻŦ ǘƘŜ ōŀƴŀƴŀ 

ōǳƴŎƘȅ ǘƻǇ ǾƛǊǳǎ ƛƴ ǘƘŜ ŎƻǳƴǘǊȅ όtƻƴŘŀƴƛΣ нлннΤ ¢ƻōŀŎŎƻ wŜǇƻǊǘŜǊΣ нлноύΦ ¢ƘŜ ǇǊƛǾŀǘŜ ǘǊŀŘŜǊǎ 

ǇŀŎƪ ǘƘŜǎŜ ŦǊǳƛǘǎ ƛƴ рлκфл ƪƎ ǎŀŎƪǎ ƻǊ ǘǊŀŘƛǝƻƴŀƭ ōŀǎƪŜǘǎ ŀƴŘ ǘǊŀƴǎǇƻǊǘ ǘƘŜƳ ƛƴ ƻǇŜƴ ǘǊǳŎƪǎ 

ŀŎǊƻǎǎ ƳŀǊƪŜǘǎΣ ǿƘƛŎƘ ƭŜŀŘǎ ǘƻ ƘƛƎƘ ƭƻǎǎŜǎ ŘǳǊƛƴƎ ǘǊŀƴǎǇƻǊǘŀǝƻƴ όYŀŎƘǳƭŜ ϧ CǊŀƴȊŜƭΣ нллфύΦ 

tƻǘŀǘƻŜǎΣ ǎǿŜŜǘ ǇƻǘŀǘƻŜǎΣ ŀƴŘ ŎŀǎǎŀǾŀ ŀǊŜ ǘǊŀƴǎǇƻǊǘŜŘ ƛƴ ŀ ǎƛƳƛƭŀǊ ŦŀǎƘƛƻƴ ƭƛƪŜ ŦǊǳƛǘǎ ŀŎǊƻǎǎ 

ƳŀǊƪŜǘǎΦ  

¢ǊŀŘŜ ƻŦ ƳŜŀǘ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ŘƻŜǎ ƴƻǘ ƛƴǾƻƭǾŜ ǎƭŀǳƎƘǘŜǊŜŘ ŎŀǊŎŀǎǎŜǎ ǎƛƴŎŜ ǊŜŦǊƛƎŜǊŀǘŜŘ 

ǘǊŀƴǎǇƻǊǘ ƛǎ ƭƛƳƛǘŜŘ ƛƴ aŀƭŀǿƛΦ LƴǎǘŜŀŘΣ ƭƛǾŜ ŀƴƛƳŀƭǎ ǎǳŎƘ ŀǎ ŎŀǧƭŜ ŀƴŘ Ǝƻŀǘǎ ŀǊŜ ǘǊŀƴǎǇƻǊǘŜŘ 

ƻǾŜǊ ƻǇŜƴ ǘǊǳŎƪǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎΣ ǿƘƛŎƘ ƛǎ ƴƻǘ ǎǳƛǘŀōƭŜ ǘƻ ǘǊŀƴǎǇƻǊǘ ǘƘŜƳΦ aƻǎǘ ƳŀǊƪŜǘǎ ƘŀǾŜ 



мс 
 

ŀ ǎƭŀǳƎƘǘŜǊƘƻǳǎŜ ƻǊ ŘŜǎƛƎƴŀǘŜŘ ǇƭŀŎŜ ŦƻǊ ǎƭŀǳƎƘǘŜǊƛƴƎ ƭƛǾŜ ŀƴƛƳŀƭǎΦ !ōƻǳǘ фл ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ 

ōŜŜŦ ƛǎ ǎǳǇǇƭƛŜŘ ōȅ ǎƳŀƭƭƘƻƭŘŜǊ ŦŀǊƳŜǊǎ ǿƘƻ ŀǊŜ ŎƻƴŎŜƴǘǊŀǘŜŘ Ƴŀƛƴƭȅ ƛƴ ǘƘŜ ƭƻǿŜǊ {ƘƛǊŜ wƛǾŜǊ 

±ŀƭƭŜȅ ƛƴ ǘƘŜ {ƻǳǘƘŜǊƴ ǊŜƎƛƻƴ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅ όƛΦŜΦΣ /Ƙƛƪǿŀǿŀ ŀƴŘ bǎŀƴƧŜ ŘƛǎǘǊƛŎǘǎύ όbȅŀƳŀ 

²ƻǊƭŘΣ нлмтΤ {ŎƘƳƛŘǘΣ мфсфύΦ ²ƻǊƪƳŀƴ Ŝǘ ŀƭΦ όмффуύ ƻōǎŜǊǾŜ ǘƘŀǘ Ƴƻǎǘ ǎƳŀƭƭƘƻƭŘŜǊ ŦŀǊƳŜǊǎ 

ǎŜƭƭ ǘƘŜƛǊ ŎŀǧƭŜ ǘƻ ƭƻŎŀƭ ǘǊŀŘŜǊǎΣ ōǳǘŎƘŜǊǎΣ ŀƴŘ ŀōŀǧƻƛǊǎ ŘǳǊƛƴƎ ǘƘŜ ƭŜŀƴ ǇŜǊƛƻŘ όƛΦŜΦΣ ōŜŦƻǊŜ ŎǊƻǇ 

ƘŀǊǾŜǎǘύ ǿƘŜƴ ƭƛǾŜǎǘƻŎƪ ǇǊƛŎŜǎ ŀǊŜ ƭƻǿŜǊΦ {ƛƳƛƭŀǊƭȅΣ ǎǳǇǇƭȅ ƻŦ Ǝƻŀǘǎ ǘƻ ƭƻŎŀƭ ǘǊŀŘŜǊǎ ŀƴŘ 

ōǳǘŎƘŜǊǎ ƛǎ ŘƻƳƛƴŀǘŜŘ ōȅ ǎƳŀƭƭƘƻƭŘŜǊ ŦŀǊƳŜǊǎ ŀŎǊƻǎǎ ǘƘŜ ŎƻǳƴǘǊȅ ό.ŀƴŘŀ ϧ 5ȊŀƴƧŀΣ нллсΤ 

/ƘƛƎǿŀΣ нлмнύΦ ¢ǳǊƴƛƴƎ ǘƻ ŬǎƘΣ ŀōƻǳǘ ур ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ŬǎƘ ǘƘŀǘ ƛǎ ŎƻƴǎǳƳŜŘ ŀŎǊƻǎǎ ǘƘŜ 

ŎƻǳƴǘǊȅ ƛǎ ǎǳǇǇƭƛŜŘ ōȅ ǎƳŀƭƭπǎŎŀƭŜ ŀƴŘ ǎǳōǎƛǎǘŜƴŎŜ ŬǎƘŜǊǎ ŦǊƻƳ aŀƭŀǿƛΩǎ ƭŀƪŜǎ ό!ƭƭƛǎƻƴ ϧ aǾǳƭŀΣ 

нллнΤ ¢Ǌŀƴ Ŝǘ ŀƭΦΣ нлннύΦ {ƛƳƛƭŀǊƭȅΣ ŦǊŜǎƘ ƻǊ ŘǊƛŜŘ ŬǎƘ ƛǎ ǘǊŀƴǎǇƻǊǘŜŘ ƻǾŜǊ ƻǇŜƴ ǘǊǳŎƪǎ ŀŎǊƻǎǎ 

ƳŀǊƪŜǘǎΦ tǊƻŘǳŎǝƻƴ ƻŦ ŜƎƎǎ ƛǎ ƭŀǊƎŜƭȅ ŘƻƳƛƴŀǘŜŘ ōȅ ŎƻƳƳŜǊŎƛŀƭ ŀƴŘ ǎŜƳƛπŎƻƳƳŜǊŎƛŀƭ ǇƻǳƭǘǊȅ 

ǇǊƻŘǳŎŜǊǎ ǿƘƻ ƻǇŜǊŀǘŜ ƛƴ ƭŀǊƎŜ ǳǊōŀƴ ŎŜƴǘǊŜǎ Ƴŀƛƴƭȅ .ƭŀƴǘȅǊŜΣ [ƛƭƻƴƎǿŜΣ aȊǳȊǳ ŀƴŘ ½ƻƳōŀΦ 

tǊƛǾŀǘŜ ƳŀǊƪŜǘ ǘǊŀŘŜǊǎ ǎŜƭƭ ŀōƻǳǘ ул ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ŜƎƎǎ ŦǊƻƳ ŎƻƳƳŜǊŎƛŀƭ ǇƻǳƭǘǊȅ ǇǊƻŘǳŎŜǊǎ 

ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ Ƴŀƛƴƭȅ ƛƴ ǳǊōŀƴ ŎŜƴǘǊŜǎ ό/ƻƳƳŜǊŎƛŀƭ !ƎǊƛŎǳƭǘǳǊŜ ŦƻǊ {ƳŀƭƭƘƻƭŘŜǊǎ ŀƴŘ 

!ƎǊƛōǳǎƛƴŜǎǎΣ нлнлύΦ ²Ŝ ŜȄǇŜŎǘ ǘǊŀŘŜ ƻǾŜǊ ƭƻƴƎŜǊ ŘƛǎǘŀƴŎŜǎ ǘƻ ōŜ ƭƛƳƛǘŜŘ ŦƻǊ ƭƛǾŜ ŀƴƛƳŀƭǎ ŀƴŘ 

ŜƎƎǎ ŘǳŜ ǘƻ ŘƛŶŎǳƭǝŜǎ ƛƴ ǘǊŀƴǎǇƻǊǝƴƎ ǘƘŜƳ ǘƘŀƴ ŘǊƛŜŘ ŬǎƘ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎΦ 

tǊƻŎŜǎǎƛƴƎ ƻŦ ŦƻƻŘǎ ǎǳŎƘ ŀǎ ōǊŜŀŘΣ ōǳƴǎΣ ŀƴŘ ǳƭǘǊŀπǇŀǎǘŜǳǊƛȊŜŘ Ƴƛƭƪ ǘŀƪŜǎ ǇƭŀŎŜǎ ƛƴ ƭŀǊƎŜ ǳǊōŀƴ 

ŎŜƴǘǊŜǎΦ {ƛƳƛƭŀǊƭȅΣ ǊŜǇŀŎƪŀƎƛƴƎ ƻŦ ƛƳǇƻǊǘŜŘ ǇƻǿŘŜǊŜŘ Ƴƛƭƪ ǘŀƪŜǎ ǇƭŀŎŜ ƛƴ ƭŀǊƎŜ ǳǊōŀƴ ŎŜƴǘǊŜǎΦ 

¦ǎǳŀƭƭȅΣ ǇǊƛǾŀǘŜ ǘǊŀŘŜǊǎ ǘǊŀƴǎǇƻǊǘ ǘƘŜǎŜ ŦƻƻŘ ƛǘŜƳǎ ƛƴ Ǿŀƴǎ ŀŎǊƻǎǎ ǘƘŜ ŎƻǳƴǘǊȅΣ ǿƘƛŎƘ ŀƭƭƻǿǎ 

ǘǊŀƴǎǇƻǊǘŀǝƻƴ ƻŦ ƭŀǊƎŜǊ ǾƻƭǳƳŜǎ ǘƘŀƴ ƻǇŜƴ ǘǊǳŎƪǎΦ  

2.3 Related literature 

¢Ƙƛǎ ǎŜŎǝƻƴ ǊŜǾƛŜǿǎ ǾŀǊƛƻǳǎ ƳŜŀǎǳǊŜ ƻŦ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ŎƻƳƳƻƴƭȅ ǳǎŜŘ ƛƴ ŜƳǇƛǊƛŎŀƭ ǎǘǳŘƛŜǎΦ 

CǳǊǘƘŜǊΣ ǘƘŜ ǎŜŎǝƻƴ ǊŜǾƛŜǿǎ ǇǊŜǾƛƻǳǎ ǎǘǳŘƛŜǎ ǘƘŀǘ ƘŀǾŜ ǳǎŜŘ ǇǊƻȄȅ ƳŜŀǎǳǊŜǎ ŦƻǊ ǘǊŀƴǎǇƻǊǘ 

Ŏƻǎǘǎ ǿƘŜƴ ŜȄŀƳƛƴƛƴƎ ǘƘŜ ŜȄǘŜƴǘ ǘƻ ǿƘƛŎƘ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀũŜŎǘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ŦƻƻŘ 

ŎƻƳƳƻŘƛǝŜǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƻǊ ƭƻŎŀǝƻƴǎ ƛƴ ŘŜǾŜƭƻǇƛƴƎ ŎƻǳƴǘǊƛŜǎΦ  

2.3.1 Measures of price dispersion 

¢ƘŜǊŜ ŀǊŜ ǎŜǾŜǊŀƭ ƳŜŀǎǳǊŜǎ ƻŦ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ǘƘŀǘ ƘŀǾŜ ōŜŜƴ ǳǎŜŘ ƛƴ 

ŜƳǇƛǊƛŎŀƭ ǎǘǳŘƛŜǎ ǎǳŎƘ ŀǎ ǘƘŜ ŎƻŜŶŎƛŜƴǘ ƻŦ ǾŀǊƛŀǝƻƴ ό/±ύ ƛƴ ǇǊƛŎŜǎΣ ŘƛũŜǊŜƴŎŜ ōŜǘǿŜŜƴ 

ƳŀȄƛƳǳƳ ŀƴŘ ƳƛƴƛƳǳƳ ǇǊƛŎŜǎΣ ŀƴŘ ŀōǎƻƭǳǘŜ ǾŀƭǳŜ ƻŦ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜ ό!ƪŜǊΣ нлмлŀΤ !ƪŜǊ ϧ 



мт 
 

CŀŦŎƘŀƳǇǎΣ нлмрΤ 9ŎƪŀǊŘΣ нллпΤ WŜƴǎŜƴΣ нллтΤ wƻŜƘƴŜǊΣ мффсΤ ½ŀƴǘΣ нлмуύΦ ¢ƘŜ /± ƳŜŀǎǳǊŜ ƛǎ 

ǘƘŜ Ǌŀǝƻ ƻŦ ǘƘŜ ǎǘŀƴŘŀǊŘ ŘŜǾƛŀǝƻƴ ƻŦ ǇǊƛŎŜǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ǿƛǘƘƛƴ ŀ ƭƻŎŀǝƻƴ ǘƻ ǘƘŜ ƭƻŎŀǝƻƴΩǎ 

ƳŜŀƴ ǇǊƛŎŜǎ ό9ŎƪŀǊŘΣ нллпύΦ ¢ƘŜ /± ŎƭƻǎŜǊ ǘƻ ƻƴŜ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƛǎ ƎǊŜŀǘŜǊ 

ŀǊƻǳƴŘ ǘƘŜ ƳŜŀƴΣ ǿƘƛƭŜ ǘƘŜ /± ŎƭƻǎŜǊ ǘƻ ȊŜǊƻ ƛƴŘƛŎŀǘŜǎ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƛǎ ƭƻǿŜǊ ŀǊƻǳƴŘ ǘƘŜ 

ƳŜŀƴΦ CǳǊǘƘŜǊΣ ǘƘŜ /± Ŝǉǳŀƭǎ ǘƻ ȊŜǊƻ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ǘƘŜ ŀǾŜǊŀƎŜ ǇǊƛŎŜǎ ŀǊŜ Ŝǉǳŀƭ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎΦ 

¢Ƙƛǎ ƳŜŀƴǎ ǘƘŀǘ ƭŀǊƎŜǊ /± ǎƛƎƴƛŬŜǎ ǇǊƛŎŜ ŘƛǾŜǊƎŜƴŎŜΣ ǿƘƛƭŜ ǎƳŀƭƭŜǊ /± ǎƛƎƴƛŬŜǎ ǇǊƛŎŜ 

ŎƻƴǾŜǊƎŜƴŎŜΦ ¢ǳǊƴƛƴƎ ǘƻ ǘƘŜ ŘƛũŜǊŜƴŎŜ ōŜǘǿŜŜƴ ƳŀȄƛƳǳƳ ŀƴŘ ƳƛƴƛƳǳƳ ǇǊƛŎŜǎΣ ǘƘƛǎ ƳŜŀǎǳǊŜ 

ŎŀǇǘǳǊŜǎ ǘƘŜ ŘƛũŜǊŜƴŎŜ ōŜǘǿŜŜƴ ǘƘŜ ƘƛƎƘŜǎǘ ŀƴŘ ǘƘŜ ƭƻǿŜǎǘ ŀǾŜǊŀƎŜ ǇǊƛŎŜǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴ 

ŜŀŎƘ ƭƻŎŀǝƻƴ όWŜƴǎŜƴΣ нллтύΦ ¢ƘŜ ƭŀǊƎŜǊ ǘƘŜ ŘƛũŜǊŜƴŎŜ ǘƘŜ ƭŀǊƎŜǊ ǘƘŜ ƭŜǾŜƭ ƻŦ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴΣ 

ǿƘƛƭŜ ǘƘŜ ŘƛũŜǊŜƴŎŜ Ŝǉǳŀƭǎ ǘƻ ȊŜǊƻ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ǘƘŜ ŀǾŜǊŀƎŜ ǇǊƛŎŜǎ ŀǊŜ Ŝǉǳŀƭ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎΦ 

{ƛƳƛƭŀǊƭȅΣ ǘƘƛǎ ƳŜŀƴǎ ǘƘŀǘ ƭŀǊƎŜǊ ŘƛũŜǊŜƴŎŜǎ ǎƛƎƴƛŦȅ ǇǊƛŎŜ ŘƛǾŜǊƎŜƴŎŜΣ ǿƘƛƭŜ ǎƳŀƭƭŜǊ ŘƛũŜǊŜƴŎŜǎ 

ǎƛƎƴƛŦȅ ǇǊƛŎŜ ŎƻƴǾŜǊƎŜƴŎŜΦ CƛƴŀƭƭȅΣ ǘƘŜ ŀōǎƻƭǳǘŜ ǾŀƭǳŜ ƻŦ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜ ŎŀǇǘǳǊŜǎ ǘƘŜ 

ŘƛũŜǊŜƴŎŜ ƛƴ ǇǊƛŎŜǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ŀǎ ŀ ƳŜŀǎǳǊŜ ƻŦ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ό!ƪŜǊΣ нлмлŀύΦ ¢ƘŜ ƭŀǊƎŜǊ 

ǘƘŜ ŀōǎƻƭǳǘŜ ŘƛũŜǊŜƴŎŜ ǘƘŜ ƭŀǊƎŜǊ ǘƘŜ ƭŜǾŜƭ ƻŦ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴΣ ǿƘƛƭŜ ǘƘŜ ŀōǎƻƭǳǘŜ ŘƛũŜǊŜƴŎŜ 

Ŝǉǳŀƭǎ ǘƻ ȊŜǊƻ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ǘƘŜ ŀǾŜǊŀƎŜ ǇǊƛŎŜǎ ŀǊŜ Ŝǉǳŀƭ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎΦ {ƛƳƛƭŀǊƭȅΣ ǘƘƛǎ ƳŜŀƴǎ 

ǘƘŀǘ ƭŀǊƎŜǊ ŀōǎƻƭǳǘŜ ŘƛũŜǊŜƴŎŜǎ ǎƛƎƴƛŦȅ ǇǊƛŎŜ ŘƛǾŜǊƎŜƴŎŜΣ ǿƘƛƭŜ ǎƳŀƭƭŜǊ ŀōǎƻƭǳǘŜ ŘƛũŜǊŜƴŎŜǎ 

ǎƛƎƴƛŦȅ ǇǊƛŎŜ ŎƻƴǾŜǊƎŜƴŎŜΦ 

2.3.2 Measures of transport costs across markets 

!Ǿŀƛƭŀōƛƭƛǘȅ ƻŦ Řŀǘŀ ƻƴ ǘǊŀƴǎǇƻǊǘ ǊŀǘŜǎ ƻǊ ŎƘŀǊƎŜǎ ŀŎǊƻǎǎ ǾŀǊƛƻǳǎ ǊƻǳǘŜǎ ƛǎ ƭƛƳƛǘŜŘ ƛƴ Ƴƻǎǘ 

ŘŜǾŜƭƻǇƛƴƎ ŎƻǳƴǘǊƛŜǎΦ !ǎ ŀ ǊŜǎǳƭǘΣ Ƴƻǎǘ ǎǘǳŘƛŜǎ ǳǎŜ ŘƛǊŜŎǘ ǇǊƻȄƛŜǎ ŦƻǊ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ǎǳŎƘ ŀǎ 

ŦǳŜƭ ŎƻǎǘǎΣ  ǘǊŀƴǎǇƻǊǘ ǊŀǘŜǎΣ ǇǊƻȄƛƳƛǘȅ ǘƻ ŀ Ǌŀƛƭǿŀȅ ƭƛƴŜΣ ŀƴŘ ǊŜƳƻǾŀƭ ƻŦ ŀ ŦǳŜƭ ǎǳōǎƛŘƛŜǎ ǿƘŜƴ 

ŜȄŀƳƛƴƛƴƎ ǘƘŜ ƛƴƅǳŜƴŎŜ ƻŦ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƻƴ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ό!ƪŜǊΣ нлмлŀΤ !ƪŜǊ Ŝǘ ŀƭΦΣ нлмпΤ 

!ƴŘŜǊǎǎƻƴ Ŝǘ ŀƭΦΣ нлмтΤ CǳƧŜΣ нлмфΣ нлнлΤ WŜƴǎŜƴΣ нллтΤ wƻŜƘƴŜǊΣ мффсΤ ½ŀƴǘΣ нлмуύΦ CƛȄŜŘ 

ŜũŜŎǘǎ ŜǎǝƳŀǘƻǊ ƛǎ ǘƘŜ Ƴƻǎǘ ǳǎŜŘ ƳŜǘƘƻŘƻƭƻƎȅ ƛƴ ǘƘƛǎ ƭƛǘŜǊŀǘǳǊŜΦ  

2.3.2.1 Fuel costs  

WŜƴǎŜƴ όнллтύ ƛǎ ŀƳƻƴƎ ǘƘŜ ŬǊǎǘ ǘƻ ƛƴǾŜǎǝƎŀǘŜ ǘƘŜ ƛƴƅǳŜƴŎŜ ƻŦ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƛƴ ŬǎƘ ƳŀǊƪŜǝƴƎ 

ǳǎƛƴƎ ŦǳŜƭ Ŏƻǎǘǎ ŀǎ ŀ ǇǊƻȄȅ ƳŜŀǎǳǊŜ ƻŦ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƛƴ ǘƘŜ ǎǘŀǘŜ ƻŦ YŜǊŀƭŀ ƛƴ LƴŘƛŀΦ ¢ƘŜ ŀǳǘƘƻǊ 

ŬƴŘǎ ǘƘŀǘ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ŦǳŜƭ ǇǊƛŎŜǎΣ ǿƘƛŎƘ ƛƴŎǊŜŀǎŜǎ ǘǊŀƴǎǇƻǊǘ ŎƻǎǘǎΣ ǿŀǎ ŎƻǊǊŜƭŀǘŜŘ ǿƛǘƘ 

ƘƛƎƘŜǊ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ŬǎƘ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ǳǎƛƴƎ ǘƘŜ ŘƛũŜǊŜƴŎŜπƛƴπŘƛũŜǊŜƴŎŜǎ ǎŜǩƴƎΦ 



му 
 

IƻǿŜǾŜǊΣ ǘƘŜ ǳǎŜ ƻŦ ŦǳŜƭ Ŏƻǎǘǎ ŀƭƻƴŜ ŀǎ ŀ ǇǊƻȄȅ ŦƻǊ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŘƻŜǎ ƴƻǘ ŎŀǇǘǳǊŜ ǘƘŜ ŜũŜŎǘǎ 

ŦǳŜƭ Ŏƻǎǘǎ ƘŀǾŜ ƻƴ ŘƛǎǘŀƴŎŜ ǘƘŀǘ ǘǊŀŘŜǊǎ ǘǊŀǾŜƭ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎΦ   

2.3.2.2 Transport rates 

¢ƘŜǊŜ ŀǊŜ ƻǘƘŜǊ ǎǘǳŘƛŜǎ ǘƘŀǘ ǳǎŜ ǘǊŀƴǎǇƻǊǘ ǊŀǘŜǎ ōŜǘǿŜŜƴ ƳŀǊƪŜǘ ǇŀƛǊǎ ǘƻ ŜȄŀƳƛƴŜ Ƙƻǿ 

ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƛƴƅǳŜƴŎŜ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǎǘƻǊŀōƭŜ ƎǊŀƛƴǎΦ !ƪŜǊ όнлмлōύ ǳǎŜǎ ǘƘŜ Ŏƻǎǘ ƻŦ 

ǘǊŀƴǎǇƻǊǝƴƎ ƳƛƭƭŜǘ ǇŜǊ ƪƛƭƻƳŜǘǊŜ ǘƘŀǘ ǿŀǎ ƻōǘŀƛƴŜŘ ŦǊƻƳ ǘƘŜ {ȅƴŘƛŎŀǘ ŘŜǎ ¢ǊŀƴǎǇƻǊǘŜǳǊǎ 

wƻǳǝŜǊǎ όƛΦŜΦΣ ŀ ǘǊŀƴǎǇƻǊǝƴƎ ŎƻƳǇŀƴȅύ ŀǎ ŀ ƳŜŀǎǳǊŜ ƻŦ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ǘƻ ǎƘƻǿ ǘƘŀǘ ǘƘŜ Ŏƻǎǘ 

ƻŦ ǘǊŀƴǎǇƻǊǝƴƎ ƳƛƭƭŜǘ ǇŜǊ ƪƛƭƻƳŜǘǊŜ ƛƴŎǊŜŀǎŜǎ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ƳƛƭƭŜǘ ƎǊŀƛƴ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ 

ƛƴ bƛƎŜǊΣ ǿƘƛƭŜ !ƪŜǊ Ŝǘ ŀƭΦ όнлмпύ ǳǎŜ ŜǎǝƳŀǘŜŘ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ōŀǎŜŘ ƻƴ ǘƘŜ ŘƛǎǘŀƴŎŜ ōŜǘǿŜŜƴ 

ƳŀǊƪŜǘ ǇŀƛǊǎ ǎŜǇŀǊŀǘŜŘ ōȅ ǘƘŜ ōƻǊŘŜǊ ōŜǘǿŜŜƴ bƛƎŜǊ ŀƴŘ bƛƎŜǊƛŀ ŀƴŘ ǎƘƻǿ ǘƘŀǘ ǘƘŜ ƛƴŎǊŜŀǎŜ 

ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƛƴŎǊŜŀǎŜǎ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ƳƛƭƭŜǘ ŀƴŘ ŎƻǿǇŜŀǎ ŀŎǊƻǎǎ ǘƘŜ ōƻǊŘŜǊΦ {ƛƳƛƭŀǊƭȅΣ 

{ŀƭŀȊŀǊ Ŝǘ ŀƭΦ όнлмфύ ƻōǘŀƛƴŜŘ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ Řŀǘŀ ŦǊƻƳ ǘƘŜ Ψ{ƛǎǘŜƳŀ 5Ŝ LƴŦƻǊƳŀœńƻ 5Ŝ 

aŜǊŎŀŘƻǎ !ƎǊƝŎƻƭŀǎ 5Ŝ aƻœŀƳōƛǉǳŜΩ ŀƴŘ ǇǊŜŘƛŎǘŜŘ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘ Řŀǘŀ ŦƻǊ ƳŀǊƪŜǘ ǇŀƛǊǎ ǘƘŀǘ 

ƘŀŘ ƳƛǎǎƛƴƎ Řŀǘŀ ǳǎƛƴƎ ŘƛŜǎŜƭ ǇǊƛŎŜΣ ŘƛǎǘŀƴŎŜΣ ŀƴŘ ƅƻƻŘǎ ƻŎŎǳǊǊŜƴŎŜ ƛƴŘƛŎŀǘƻǊ ǘƻ ǎƘƻǿ ǘƘŀǘ 

ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƛƴŎǊŜŀǎŜ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ƳŀƛȊŜ ƎǊŀƛƴ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴ aƻȊŀƳōƛǉǳŜΦ 

!ƭǘƘƻǳƎƘ ǘƘƛǎ ŀǇǇǊƻŀŎƘ ŎŀǇǘǳǊŜǎ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ǘƘŀǘ ǘǊŀŘŜǊǎ ƛƴŎǳǊΣ Řŀǘŀ ƻƴ ǘǊŀƴǎǇƻǊǘ ǊŀǘŜǎ 

ŀŎǊƻǎǎ ǾŀǊƛƻǳǎ ǊƻǳǘŜǎ Ƴŀȅ ƴƻǘ ōŜ ŀǾŀƛƭŀōƭŜ ƛƴ Ƴƻǎǘ ŘŜǾŜƭƻǇƛƴƎ ŎƻǳƴǘǊƛŜǎ ƳŀƪƛƴƎ ƛǘ ŘƛŶŎǳƭǘ ǘƻ 

ƳƻƴƛǘƻǊ ǘƘŜ ƛƴƅǳŜƴŎŜ ƻŦ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƻƴ ƳŀǊƪŜǘ ƛƴǘŜƎǊŀǝƻƴ ƻŦ ŦƻƻŘ ŎƻƳƳƻŘƛǝŜǎ ŀŎǊƻǎǎ 

ǎǇŀŎŜ ŀƴŘ ǝƳŜΦ    

2.3.2.3 Proximity to a railway line 

Lǘ ƛǎ ǿƛŘŜƭȅ ǊŜŎƻƎƴƛǎŜŘ ǘƘŀǘ Ǌŀƛƭǿŀȅ ǘǊŀƴǎǇƻǊǘ ƛǎ ƭŜŀǎǘπŜȄǇŜƴǎƛǾŜ ǊŜƭŀǝǾŜ ǘƻ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘΦ CƻǊ 

ŜȄŀƳǇƭŜΣ ½ŀƴǘ όнлмуύ ǎƘƻǿ ǘƘŀǘ ǇǊƻȄƛƳƛǘȅ ǘƻ Ǌŀƛƭǿŀȅ ǘǊŀƴǎǇƻǊǘ ǎŜǊǾƛŎŜǎ ǊŜŘǳŎŜǎ ǇǊƛŎŜ 

ŘƛǎǇŜǊǎƛƻƴ ƻŦ ƳŀƛȊŜΣ ǊƛŎŜΣ ƎǊƻǳƴŘƴǳǘǎΣ ŀƴŘ ōŜŀƴǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴ aŀƭŀǿƛΦ ¢ƘǳǎΣ Ǌŀƛƭǿŀȅ 

ǘǊŀƴǎǇƻǊǘ ǎȅǎǘŜƳ ǇǊƻƳƻǘŜǎ ŘƻƳŜǎǝŎ ǘǊŀŘŜ ŦƻǊ ǎǘƻǊŀōƭŜ ƎǊŀƛƴǎ ŀƴŘ ƛƳǇǊƻǾŜǎ ƳŀǊƪŜǘ ŜŶŎƛŜƴŎȅΦ 

IƻǿŜǾŜǊΣ ǘƘŜ ǳǎŜ ƻŦ Ǌŀƛƭǿŀȅ ǘǊŀƴǎǇƻǊǘ ƛǎ ƭƛƳƛǘŜŘ ŀƳƻƴƎ ǘǊŀŘŜǊǎ ƛƴ Ƴƻǎǘ ŘŜǾŜƭƻǇƛƴƎ ŎƻǳƴǘǊƛŜǎΦ 

!ǎ ŀ ǊŜǎǳƭǘΣ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ ǊŜƳŀƛƴǎ ǘƘŜ Ƴŀƛƴ ƳŜŀƴǎ ƻŦ ƳƻǾƛƴƎ ŦƻƻŘ ŎƻƳƳƻŘƛǝŜǎ ŀŎǊƻǎǎ 

ƳŀǊƪŜǘǎ ƛƴ Ƴƻǎǘ ŘŜǾŜƭƻǇƛƴƎ ŎƻǳƴǘǊƛŜǎΦ  



мф 
 

2.3.2.4 Removal of fuel subsidies 

hǘƘŜǊ ǎǘǳŘƛŜǎ ǳǎŜ ǘƘŜ ŎƘŀƴƎŜ ƛƴ ŦǳŜƭ ǇƻƭƛŎȅ ǘƻ ŜȄŀƳƛƴŜ ǘƘŜ ŜũŜŎǘ ƻŦ ƘƛƎƘŜǊ ŦǳŜƭ ǇǊƛŎŜǎ ƻƴ ǇǊƛŎŜ 

ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǎǘƻǊŀōƭŜ ƎǊŀƛƴǎΦ CǳƧŜ όнлмфύ ǎƘƻǿ ǘƘŀǘ ǘƘŜ ǊŜƳƻǾŀƭ ƻŦ ǘƘŜ ŦǳŜƭ ǎǳōǎƛŘȅ ƻƴ пǘƘ 

hŎǘƻōŜǊ ƛƴ нллу ƛƴ 9ǘƘƛƻǇƛŀ ƛƴŎǊŜŀǎŜŘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ άǘŜũέΣ ǿƘŜŀǘΣ ƳŀƛȊŜΣ ǎƻǊƎƘǳƳΣ ŀƴŘ 

ōŀǊƭŜȅ ōŜǘǿŜŜƴ ǘƘŜ ŎŀǇƛǘŀƭ Ŏƛǘȅ όƛΦŜΦΣ !ŘŘƛǎ !ōŀōŀύ ŀƴŘ ƻǘƘŜǊ ŘƛǎǘǊƛŎǘǎ ƛƴ ǘƘŜ ǎƘƻǊǘ Ǌǳƴ ǳǎƛƴƎ ŀ 

ǊŜƎǊŜǎǎƛƻƴπŘƛǎŎƻƴǝƴǳƛǘȅ ŘŜǎƛƎƴΣ ǿƘƛƭŜ CǳƧŜ όнлнлύ ǎƘƻǿ ǘƘŀǘ ǘƘŜ ŦǳŜƭ ǎǳōǎƛŘȅ ǊŜŦƻǊƳ ƛƴŎǊŜŀǎŜŘ 

ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ άǘŜũέΣ ǿƘŜŀǘΣ ƳŀƛȊŜΣ ǎƻǊƎƘǳƳΣ ŀƴŘ ōŀǊƭŜȅ ōŜǘǿŜŜƴ ǘƘŜ ŎŀǇƛǘŀƭ Ŏƛǘȅ όƛΦŜΦΣ 

!ŘŘƛǎ !ōŀōŀύ ŀƴŘ ƻǘƘŜǊ ŘƛǎǘǊƛŎǘǎ ƛƴ 9ǘƘƛƻǇƛŀ ƛƴ ǘƘŜ ƭƻƴƎ Ǌǳƴ ǳǎƛƴƎ ŀ ŘƛũŜǊŜƴŎŜπƛƴπŘƛũŜǊŜƴŎŜǎ 

ǎǇŜŎƛŬŎŀǝƻƴ ǿƛǘƘ ŘƛǎǘŀƴŎŜ ŀǎ ŀ Ŏƻƴǝƴǳƻǳǎ ǘǊŜŀǘƳŜƴǘ ǾŀǊƛŀōƭŜΦ ²ƘƛƭŜ ǘƘŜ ǳǎŜ ƻŦ ǘƘŜ ŎƘŀƴƎŜ ƛƴ 

ǘƘŜ ŦǳŜƭ ǇƻƭƛŎȅ ŀǎ ŀ ǇǊƻȄȅ ƳŜŀǎǳǊŜ ƻŦ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŎŀǇǘǳǊŜǎ ǘƘŜ ŎƘŀƴƎŜ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ 

ōŜǘǿŜŜƴ ǘǿƻ ǊŜƎƛƳŜǎ όƛΦŜΦΣ ǘƘŜ ŦǳŜƭ ǇǊƛŎŜ ǎƘƻŎƪύΣ ƛǘ ŘƻŜǎ ƴƻǘ ŎŀǇǘǳǊŜ ǘƘŜ ǝƳŜπǘƻπǝƳŜ ŎƘŀƴƎŜǎ 

ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀǊƛǎƛƴƎ ŦǊƻƳ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ ŦǳŜƭ ǇǊƛŎŜǎ ǘƘŀǘ ǘǊŀŘŜǊǎ ƛƴŎǳǊ ǿƘŜƴ ŜƴƎŀƎƛƴƎ ƛƴ 

ŘƛǎǘŀƴŎŜ ǘǊŀŘŜ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎΦ     

2.3.3.5 Persistence in price differences 

¢ƘŜ ǇǊŜǾƛƻǳǎ ǎǘǳŘƛŜǎ ƘŀǾŜ ŀƭǎƻ ŦƻǳƴŘ ǘƘŀǘ ǘƘŜ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ƛƴ ǘƘŜ ǇǊŜǾƛƻǳǎ ǇŜǊƛƻŘ Ǉƭŀȅ ŀ 

ǎƳŀƭƭŜǊ ǊƻƭŜ ƛƴ ǇǊŜŘƛŎǝƴƎ ǘƘŜ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ƛƴ ǘƘŜ ŎǳǊǊŜƴǘ ǇŜǊƛƻŘ ŦƻǊ Ƴƻǎǘ ǎǘƻǊŀōƭŜ ƎǊŀƛƴǎΦ 

CƻǊ ƛƴǎǘŀƴŎŜΣ !ƪŜǊΣ όнлмлŀΣ нлмлōύ ŬƴŘǎ ŀ ǎƳŀƭƭŜǊ ŜǎǝƳŀǘŜ ƻƴ ǘƘŜ ƭŀƎƎŜŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜ ƻŦ 

ƳƛƭƭŜǘ όƛΦŜΦΣ ōŜǘǿŜŜƴ лΦму ŀƴŘ лΦосύ ƛƴ bƛƎŜǊΣ ½ŀƴǘ όнлмуύ ŬƴŘǎ ŀ ǎƳŀƭƭŜǊ ŜǎǝƳŀǘŜ ƻŦ ƭŜǎǎ ǘƘŀƴ 

лΦнр ƻƴ ǘƘŜ ƭŀƎƎŜŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜ ŦƻǊ ƳŀƛȊŜΣ ǊƛŎŜΣ ƎǊƻǳƴŘƴǳǘǎΣ ŀƴŘ ōŜŀƴǎ ƛƴ aŀƭŀǿƛΣ ǿƘƛƭŜ 

{ŀƭŀȊŀǊ Ŝǘ ŀƭΦ όнлмфύ ŬƴŘǎ ŀ ǎƳŀƭƭŜǊ ŜǎǝƳŀǘŜ ƻŦ лΦр ƻƴ ǘƘŜ ƭŀƎƎŜŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜ ŦƻǊ ƳŀƛȊŜ ƛƴ 

aƻȊŀƳōƛǉǳŜΦ ¢ƘǳǎΣ ǘƘŜǊŜ ƛǎ ƭƻǿ ǇŜǊǎƛǎǘŜƴŎŜ ƛƴ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŦƻǊ ŦƻƻŘ ŎƻƳƳƻŘƛǝŜǎ ŀŎǊƻǎǎ 

ƳŀǊƪŜǘǎ ƛƴ ŘŜǾŜƭƻǇƛƴƎ ŎƻǳƴǘǊƛŜǎΦ  

Lƴ ŎƻƴŎƭǳǎƛƻƴΣ ǘƘŜǎŜ ǇǊŜǾƛƻǳǎ ǎǘǳŘƛŜǎ ƘŀǾŜ ǎƘƻǿƴ ǘƘŀǘ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƛƴŎǊŜŀǎŜǎ 

ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ŦƻƻŘ ŎƻƳƳƻŘƛǝŜǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎΦ ¢Ƙƛǎ ŎƘŀǇǘŜǊ ŀŘǾŀƴŎŜǎ ǘƘƛǎ ƭƛǘŜǊŀǘǳǊŜ ōȅ 

ǳǎƛƴƎ ŀ ƴƻǾŜƭ ƳŜŀǎǳǊŜ ƻŦ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀǎ ƛƴ {ǘƻǊŜȅƎŀǊŘ όнлмсύ ǘƻ ǎȅǎǘŜƳŀǝŎŀƭƭȅ ŜȄŀƳƛƴŜ ǘƘŜ 

ƛƳǇƭƛŎŀǝƻƴ ƻŦ ŦǳŜƭ ǇǊƛŎŜ ŎƘŀƴƎŜǎ ƻƴ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǾŀǊƛƻǳǎ ŦƻƻŘǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴ ŀ 

ŘŜǾŜƭƻǇƛƴƎ ŎƻǳƴǘǊȅ ǎŜǩƴƎ ǿƘŜǊŜ ŦǳŜƭ ǇǊƛŎŜǎ ŀǊŜ ŜƴŘƻƎŜƴƻǳǎƭȅ ŘŜǘŜǊƳƛƴŜŘΦ CǳǊǘƘŜǊΣ ǘƘŜǎŜ 

ǇǊŜǾƛƻǳǎ ǎǘǳŘƛŜǎ ƘŀǾŜ ŦƻŎǳǎŜŘ ƻƴ ǘƘŜ ŜũŜŎǘǎ ƻŦ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƻƴ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǎǘƻǊŀōƭŜ 

ǎǘŀǇƭŜ ƎǊŀƛƴǎ ǘƘŀǘ ŀǊŜ ƭŜǎǎ ǇŜǊƛǎƘŀōƭŜ ǎǳŎƘ ŀǎ ƳƛƭƭŜǘΣ ƳŀƛȊŜΣ ǊƛŎŜΣ ŀƴŘ ǎƻǊƎƘǳƳΦ ! ŦǳǊǘƘŜǊ 
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ŎƻƴǘǊƛōǳǝƻƴ ǿŜ ƳŀƪŜ ǘƻ ǘƘŜ ƭƛǘŜǊŀǘǳǊŜ ƛǎ ǘƻ ŜȄŀƳƛƴŜ ǘƘŜ ƛƴƅǳŜƴŎŜ ƻŦ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƻƴ ǇǊƛŎŜ 

ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǇǊƻŎŜǎǎŜŘ ŦƻƻŘǎΣ ƳƻǊŜ ǇŜǊƛǎƘŀōƭŜ ŦƻƻŘǎΣ ŀƴŘ ƴǳǘǊƛŜƴǘπŘŜƴǎŜ ŦƻƻŘǎ ǎǳŎƘ ŀǎ ŦǊǳƛǘǎ 

ŀƴŘ ǾŜƎŜǘŀōƭŜǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴ aŀƭŀǿƛΦ   

2.4 Methods 

2.4.1 Conceptual framework 

¢ƘŜǊŜ ŀǊŜ ǘƘǊŜŜ Ƴŀƛƴ ŎƘŀƴƴŜƭǎ ǘƘǊƻǳƎƘ ǿƘƛŎƘ ŦǳŜƭ ǇǊƛŎŜǎ ǿƻǳƭŘ ŀũŜŎǘ ƳŀǊƪŜǘ ǇǊƛŎŜǎ ƻŦ ŦƻƻŘ 

ό!ōōƻǧ Ŝǘ ŀƭΦΣ нллуΤ 5ƛƭƭƻƴ ϧ .ŀǊǊŜǧΣ нлмсύΦ !ŎŎƻǊŘƛƴƎ ǘƻ 5ƛƭƭƻƴ ϧ .ŀǊǊŜǧ όнлмсύΣ ŦǳŜƭ ǇǊƛŎŜ 

ǎƘƻŎƪǎ ǿƻǳƭŘ ŀũŜŎǘ ŦƻƻŘ ǇǊƛŎŜǎ ŜƛǘƘŜǊ ƛƴŘƛǊŜŎǘƭȅ ōȅ ƛƴŎǊŜŀǎƛƴƎ όƛύ ǘƘŜ Ŏƻǎǘ ƻŦ ǇǊƻŘǳŎǝƻƴ όŜΦƎΦΣ 

ŦŀǊƳ ƛƴǇǳǘǎ ǎǳŎƘ ŀǎ ƛƴƻǊƎŀƴƛŎ ŦŜǊǝƭƛǎŜǊǎΣ ŀƴŘ Ŏƻǎǘ ƻŦ ƻǇŜǊŀǝƴƎ ŦŀǊƳ ƳŀŎƘƛƴŜǎ ǎǳŎƘ ŀǎ ǘǊŀŎǘƻǊǎ 

ŀƴŘ ǇǳƳǇǎ ƻƴ ŦǳŜƭύ ŀƴŘ όƛƛύ ǘƘŜ ŘŜƳŀƴŘ ǘƻ ǳǎŜ ŎƻǊƴ ǘƻ ǇǊƻŘǳŎŜ ōƛƻŦǳŜƭΣ ǿƘƛŎƘ ƛƴŎǊŜŀǎŜǎ Ǝƭƻōŀƭ 

ƳŀƛȊŜ ǇǊƛŎŜǎ ŀƴŘ ƭŀǘŜǊ ǘǊŀƴǎƳƛǘ ǘƻ ƳŀƛȊŜ ǇǊƛŎŜǎ ƛƴ ƭƻŎŀƭ ƳŀǊƪŜǘǎ ƻǊ όƛƛƛύ ŘƛǊŜŎǘƭȅ ōȅ ƛƴŎǊŜŀǎƛƴƎ  

ǘƘŜ ǘǊŀƴǎǇƻǊǘ ŎƻǎǘǎΦ 5ƛƭƭƻƴ ϧ .ŀǊǊŜǧ όнлмсύ ŜȄŀƳƛƴŜ ǘƘŜ ŜȄǘŜƴǘ ǘƻ ǿƘƛŎƘ ƻƛƭ ǇǊƛŎŜ ǎƘƻŎƪǎ 

ǘǊŀƴǎƳƛǘ ǘƻ ƭƻŎŀƭ ƳŀƛȊŜ ǇǊƛŎŜǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴ 9ǘƘƛƻǇƛŀΣ YŜƴȅŀΣ ¢ŀƴȊŀƴƛŀΣ ŀƴŘ ¦ƎŀƴŘŀΦ ¢ƘŜ 

ŀǳǘƘƻǊǎ ŬƴŘ ƴƻ ŜǾƛŘŜƴŎŜ ƻŦ ǘƘŜ ƛƴŘƛǊŜŎǘ ŜũŜŎǘ ƻŦ ŦǳŜƭ ǇǊƛŎŜǎ ƻƴ ƭƻŎŀƭ ƳŀƛȊŜ ǇǊƛŎŜǎ ōŜŎŀǳǎŜ ƻŦ 

ƭƛƳƛǘŜŘ ǳǎŜ ƻŦ ŦǳŜƭπǇƻǿŜǊŜŘ ŦŀǊƳ ƳŀŎƘƛƴŜǊȅ ƛƴ ǇǊƻŘǳŎǝƻƴ ƻŦ ƳŀƛȊŜΣ ŀƴŘ ƭƻŎŀƭ ƳŀƛȊŜ ǇǊƛŎŜǎ ŘƛŘ 

ƴƻǘ ǊŜǎǇƻƴŘ ǘƻ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ ƛƴƻǊƎŀƴƛŎ ŦŜǊǝƭƛǎŜǊ ǇǊƛŎŜǎΦ /ƻƴǾŜǊǎŜƭȅΣ ǘƘŜ ŀǳǘƘƻǊǎ ŬƴŘ ǘƘŀǘ ƭƻŎŀƭ 

ƳŀƛȊŜ ǇǊƛŎŜǎ ǊŜǎǇƻƴŘŜŘ ƳƻǊŜ ǊŀǇƛŘƭȅ ǘƻ Ǝƭƻōŀƭ ƻƛƭ ǇǊƛŎŜǎ ǘƘŀƴ Ǝƭƻōŀƭ ƳŀƛȊŜ ǇǊƛŎŜǎ ƛƴ ǘƘŜ ǎǘǳŘȅ 

ŎƻǳƴǘǊƛŜǎΦ ¢ƘǳǎΣ ǘƘŜ Ƴŀƛƴ ŎƘŀƴƴŜƭ ǘƘǊƻǳƎƘ ǿƘƛŎƘ ŦǳŜƭ ǇǊƛŎŜ ǎƘƻŎƪǎ ŀũŜŎǘ ŦƻƻŘ ǇǊƛŎŜǎ ƛǎ Ǿƛŀ ǘƘŜ 

ŘƛǊŜŎǘ ŜũŜŎǘ ƻƴ ǘǊŀƴǎǇƻǊǘ ŎƻǎǘǎΣ ǿƘƛŎƘ ŀũŜŎǘ ǘǊŀŘŜ ƻǾŜǊ ƭƻƴƎŜǊ ŘƛǎǘŀƴŎŜ ƛƴ ŘŜǾŜƭƻǇƛƴƎ 

ŎƻǳƴǘǊƛŜǎΦ !ŎŎƻǊŘƛƴƎ ǘƻ ¢ŜǊŀǾŀƴƛƴǘƘƻǊƴ ϧ wŀōŀƭƭŀƴŘ όнллфύΣ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŎƻƳǇǊƛǎŜ ǘƘŜ 

ŘƛǊŜŎǘ ŀƴŘ ƛƴŘƛǊŜŎǘ Ŏƻǎǘǎ ƻŦ ƻǇŜǊŀǝƴƎ ŀ ǾŜƘƛŎƭŜ ǎǳŎƘ ŀǎ ŦǳŜƭΣ ǝǊŜǎΣ ƛƴǎǳǊŀƴŎŜΣ ŀƴŘ ǘƻƭƭ ŀƴŘ 

ǊƻŀŘōƭƻŎƪ ǇŀȅƳŜƴǘǎΦ3    

²Ŝ ǳǎŜ 9ƴƪŜπ{ŀƳǳŜƭǎƻƴπ¢ŀƪŀȅŀƳŀπWǳŘƎŜ ŜǉǳƛƭƛōǊƛǳƳ ƳƻŘŜƭ ŦƻǊ ǎǇŀǝŀƭƭȅ ǎŜǇŀǊŀǘŜŘ ƳŀǊƪŜǘǎ 

ǘƻ ŜȄŀƳƛƴŜ ǿƘŜǘƘŜǊ ǾŀǊƛŀǝƻƴ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƛǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǾŀǊƛƻǳǎ 

ŦƻƻŘǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ό9ƴƪŜΣ мфрмΤ {ŀƳǳŜƭǎƻƴΣ мфрнΤ ¢ŀƪŀȅŀƳŀ ϧ WǳŘƎŜΣ мфтмύΦ !ǎǎǳƳŜ ǘǿƻ 

ǎǇŀǝŀƭƭȅ ǎŜǇŀǊŀǘŜŘ ƳŀǊƪŜǘǎ ὼȟώ ǘƘŀǘ ŀǊŜ ƛƴǾƻƭǾŜŘ ƛƴ ŘƛǊŜŎǘ ǘǊŀŘŜ ŦƻǊ ŀ ƘƻƳƻƎŜƴƻǳǎ ŦƻƻŘ 

ƛǘŜƳ όŜΦƎΦΣ ƳŀƛȊŜ ƎǊŀƛƴύ ŀƴŘ ǘǊŀŘŜ ƛǎ ōƛŘƛǊŜŎǝƻƴŀƭΦ CǳǊǘƘŜǊΣ ŀǎǎǳƳŜ ǘƘŜ ǇǊƛŎŜ ƻŦ ƳŀƛȊŜ ƎǊŀƛƴ ƛǎ 

ὖ ƛƴ ƳŀǊƪŜǘ ὼ ŀǘ ǝƳŜ ὸ ŀƴŘ ὖ  ƛƴ ƳŀǊƪŜǘ ώ ŀǘ ǝƳŜ ὸΣ ŀƴŘ ǘƘŜ ǘǊŀƴǎŦŜǊ ƻǊ ǘǊŀƴǎŀŎǝƻƴ Ŏƻǎǘ ƻŦ 

 
3 Transport costs also include labour, time, and externality costs such as accidents, pollution, and congestion. 
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ǎǇŀǝŀƭ ŀǊōƛǘǊŀƎŜ ōŜǘǿŜŜƴ ǘƘŜ ǘǿƻ ƳŀǊƪŜǘǎ ƛǎ “ ȟ ŀǘ ǝƳŜ ὸΦ ¢ƘŜ ǎǇŀǝŀƭ ƳŀǊƪŜǘ ŜǉǳƛƭƛōǊƛǳƳ 

ƳƻŘŜƭ ǎǝǇǳƭŀǘŜǎ ǘƘŀǘ ǘƘŜ ǘǿƻ ƳŀǊƪŜǘǎΣ ὼ ÁÎÄ ώ Σ ŀǊŜ ƛƴ ŀ ƭƻƴƎ Ǌǳƴ ŎƻƳǇŜǝǝǾŜ ŜǉǳƛƭƛōǊƛǳƳ 

ǿƘŜƴ ǘƘŜǊŜ ƛǎ ȊŜǊƻ ƳŀǊƎƛƴŀƭ ǇǊƻŬǘ ǘƻ ǎǇŀǝŀƭ ŀǊōƛǘǊŀƎŜΦ ¢ƘǳǎΣ ǘƘŜ ǎǇŀǝŀƭ ŀǊōƛǘǊŀƎŜ ŎƻƴŘƛǝƻƴ ŦƻǊ 

ŘƛǊŜŎǘ ǘǊŀŘŜ ōŜǘǿŜŜƴ ǘǿƻ ƳŀǊƪŜǘǎ ǿƛǘƘ ǇŜǊŦŜŎǘ ƛƴǘŜƎǊŀǝƻƴ όƛΦŜΦΣ ǿŜƭƭπŦǳƴŎǝƻƴƛƴƎ ƳŀǊƪŜǘǎύ ŀǊŜ 

ǎǇŜŎƛŬŜŘ ŀǎ ŦƻƭƭƻǿǎΥ 

ὖ  ὖ  “ ȟ           ςȢρ 

¢Ƙƛǎ ŜǉǳƛƭƛōǊƛǳƳ ŎƻƴŘƛǝƻƴ ƳŜŀƴǎ ǘƘŀǘ ǘǊŀŘŜǊǎ ǿƻǳƭŘ ǊŜƭƻŎŀǘŜ ǘƘŜ ŦƻƻŘ ŎƻƳƳƻŘƛǘȅ ŦǊƻƳ ǘƘŜ 

ƳŀǊƪŜǘ ƛƴ ǘƘŜ ǎǳǊǇƭǳǎ ƭƻŎŀǝƻƴ ǘƻ ǘƘŜ ƳŀǊƪŜǘ ƛƴ ŘŜŬŎƛǘ ƭƻŎŀǝƻƴ ŀǘ ǝƳŜ ὸ ƛŦ ǘƘŜ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜ 

ŎƻǾŜǊǎ ǘƘŜ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ōŜǘǿŜŜƴ ǘƘŜƳΦ /ƻƴǾŜǊǎŜƭȅΣ ǘƘŜǊŜ ƛǎ ƴƻ ƛƴŎŜƴǝǾŜ ǘƻ ǘǊŀŘŜ ƛŦ ǘƘŜ ǇǊƛŎŜ 

ŘƛũŜǊŜƴŎŜ ƛǎ ƭŜǎǎ ǘƘŀƴ ǘǊŀƴǎŦŜǊ Ŏƻǎǘǎ ōŜǘǿŜŜƴ ǘƘŜ ǘǿƻ ƳŀǊƪŜǘǎ ό!ƪŜǊΣ нлмлōΤ .ŀǊǊŜǧ ϧ [ƛΣ нллнΤ 

.ŀǳƭŎƘΣ мффтΤ CŀŎƪƭŜǊ ϧ DƻƻŘǿƛƴΣ нллмύΦ ¢ƘǳǎΣ ŀƴȅ ŘŜǾƛŀǝƻƴ ŦǊƻƳ ǘƘŜ ǎǇŀǝŀƭ ŀǊōƛǘǊŀƎŜ 

ŜǉǳƛƭƛōǊƛǳƳ ŎƻƴŘƛǝƻƴ ǎƘƻǳƭŘ ōŜ ǘŜƳǇƻǊŀǊȅ ƛƴ ƴŀǘǳǊŜΦ  

9ǉǳŀǝƻƴ ώнΦмϐ ŀƭƭƻǿǎ ǳǎ ǘƻ ŜȄŀƳƛƴŜ ǘƘŜ ƛƴƅǳŜƴŎŜ ƻŦ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ ǘƘŜ ǘǊŀƴǎŦŜǊ Ŏƻǎǘǎ ŘǳŜ ǘƻ 

ŜƛǘƘŜǊ ǇƻƭƛŎȅ ŎƘŀƴƎŜ ƻǊ ǎƘƻŎƪǎ ƻƴ ǘƘŜ ƳŀǊƎƛƴŀƭ ǇǊƻŬǘ ƻŦ ǎǇŀǝŀƭ ŀǊōƛǘǊŀƎŜΦ ¢ƘŜ ǘǊŀƴǎŦŜǊ 

ŎƻǎǘǎΣ “ Σ Ƴŀȅ ƛƴŎƭǳŘŜ ǎŜŀǊŎƘΣ ǘǊŀƴǎǇƻǊǘΣ ŀƴŘ ƛƴǎǳǊŀƴŎŜ Ŏƻǎǘǎ ό!ƪŜǊΣ нлмлōΤ !ƴŘŜǊǎǎƻƴ Ŝǘ ŀƭΦΣ 

нлмтΤ .ŀǊǊŜǧ ϧ [ƛΣ нллнΤ CŀŦŎƘŀƳǇǎ ϧ DŀōǊŜπaŀŘƘƛƴΣ нллсΤ ½ŀƴǘΣ нлмоύΦ {ƛƴŎŜ ƛǘ Ƙŀǎ ōŜŜƴ 

ŜǎǝƳŀǘŜŘ ǘƘŀǘ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŎƻƳǇǊƛǎŜǎ ŀ ƭŀǊƎŜǊ ǎƘŀǊŜ ƻŦ ǘǊŀƴǎŦŜǊ Ŏƻǎǘǎ ŎƻƴǘǊƛōǳǝƴƎ ŀōƻǳǘ 

оф ǇŜǊŎŜƴǘ ƛƴ aŀƭŀǿƛ όCŀŦŎƘŀƳǇǎ ϧ DŀōǊŜπaŀŘƘƛƴΣ нллсύ ŀƴŘ ǘƘŀǘ ǘƘŜ ƭŀǊƎŜǊ ǎƘŀǊŜ ƻŦ ǘƘŜ 

ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƛǎ ŦǳŜƭ Ŏƻǎǘ ŎƻƴǘǊƛōǳǝƴƎ ŀōƻǳǘ пл ǇŜǊŎŜƴǘ ƛƴ !ŦǊƛŎŀ ό¢ŜǊŀǾŀƴƛƴǘƘƻǊƴ ϧ 

wŀōŀƭƭŀƴŘΣ нллфύΣ ǿŜ ŀƴǝŎƛǇŀǘŜ ǘƘŜ ǎƘƻŎƪ ǘƻ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŘǳŜ ǘƻ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ ŦǳŜƭ ǇǊƛŎŜǎ 

ǘƻ ƘŀǾŜ ŀ ǇƻǎƛǝǾŜ ŀǎǎƻŎƛŀǝƻƴ ǿƛǘƘ ǎǇŀǝŀƭ ŜǉǳƛƭƛōǊƛǳƳ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǾŀǊƛƻǳǎ ŦƻƻŘǎ ŀŎǊƻǎǎ 

ƳŀǊƪŜǘǎ ό!ƪŜǊΣ нлмлōύΦ ¢Ƙƛǎ ƳŜŀƴǎ ǘƘŀǘ ŎƘŀƴƎŜǎ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŘƛǊŜŎǘƭȅ ŀũŜŎǘ ǘƘŜ 

ƻǇŜǊŀǝƻƴǎ ƻŦ ƳŀǊƪŜǘ ǘǊŀŘŜǊǎΦ ¢ƘŜǊŜŦƻǊŜΣ ŀǎ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƛƴŎǊŜŀǎŜΣ ƳŀǊƪŜǘ ǘǊŀŘŜǊǎ ǿƛƭƭ ŜƛǘƘŜǊ 

ƛƴŎǊŜŀǎŜ ǘƘŜ ǇǊƛŎŜ ƻŦ ŦƻƻŘ ƛƴ ŘŜŬŎƛǘ ƳŀǊƪŜǘ ǘƻ ŎƻǾŜǊ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƻǊ ǎǘƻǇ ǎǳǇǇƭȅƛƴƎ ŎŜǊǘŀƛƴ 

ŦƻƻŘ ƛǘŜƳǎΣ ǿƘƛŎƘ ǘƘŜȅ Ŏŀƴƴƻǘ ǊŜŎƻǾŜǊ ǘƘŜƛǊ ǘǊŀƴǎǇƻǊǘ ŎƻǎǘǎΦ !ǎ ŀ ǊŜǎǳƭǘΣ ŎƻƴǎǳƳŜǊǎ ǿƛƭƭ ŦŀŎŜ 

ƘƛƎƘŜǊ ŦƻƻŘ ǇǊƛŎŜǎ ƻǊ Ƴŀȅ ōŜ ǳƴŀōƭŜ ǘƻ ŀŎŎŜǎǎ ŎŜǊǘŀƛƴ ŦƻƻŘ ƛǘŜƳǎ ŀǘ ŀƭƭ ƛƴ ŘŜŬŎƛǘ ƭƻŎŀǝƻƴǎΣ 

ǿƘƛƭŜ ƛƴ ǎǳǊǇƭǳǎ ƭƻŎŀǝƻƴǎ ŦƻƻŘ ǿƛƭƭ ǊŜƳŀƛƴ ƭƻŎŀƭ ŀǘ ƭƻǿŜǊ ǇǊƛŎŜǎΣ ǘƘŜǊŜōȅ ƛƴŎǊŜŀǎƛƴƎ ǇǊƛŎŜ 

ŘƛũŜǊŜƴǝŀƭǎ ƻŦ ǾŀǊƛƻǳǎ ŦƻƻŘǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎΦ ¢ƘǳǎΣ ŎƻƴǎǳƳŜǊǎ ƛƴ ǎǳǊǇƭǳǎ ŀǊŜŀǎ ǿƛƭƭ ōŜƴŜŬǘ 

ŦǊƻƳ ƭƻǿŜǊ ŦƻƻŘ ǇǊƛŎŜǎΣ ǿƘƛƭŜ ŎƻƴǎǳƳŜǊǎ ƛƴ ŘŜŬŎƛǘ ŀǊŜŀǎ ǿƛƭƭ ŜȄǇŜǊƛŜƴŎŜ ƘƛƎƘ ŦƻƻŘ ǇǊƛŎŜǎΦ  



нн 
 

2.4.2 Empirical strategy 

²Ŝ ǳǎŜ !ƪŜǊΩǎ ŜǎǝƳŀǝƻƴ  ǇǊƻŎŜŘǳǊŜ ǘƻ ŜȄŀƳƛƴŜ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ  ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ 

ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǾŀǊƛƻǳǎ ŦƻƻŘǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴ ǘƘŜ ǎƘƻǊǘ Ǌǳƴ ό!ƪŜǊΣ нлмлōΣ нлмлŀΤ !ƪŜǊ Ŝǘ 

ŀƭΦΣ нлмпύΦ Lƴ ƻǳǊ ŎƻƴǘŜȄǘΣ ǎƘƻǊǘπǊǳƴ ŜũŜŎǘǎ ŀǊŜ ƛƳǇƻǊǘŀƴǘ ƎƛǾŜƴ ǘƘŀǘ ǘǊŀŘŜǊǎ ƛƳƳŜŘƛŀǘŜƭȅ 

ƛƴŎƻǊǇƻǊŀǘŜ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƛƴ ǎŜǩƴƎ ǳǇ ǊŜǘŀƛƭ ǇǊƛŎŜǎ ŦƻǊ ŦƻƻŘ ƛǘŜƳǎ ǎƻǳǊŎŜŘ ŦǊƻƳ ǾŀǊƛƻǳǎ 

ƭƻŎŀǝƻƴǎ ό{ǘƻǊŜȅƎŀǊŘΣ нлмсύΦ ¢Ƙƛǎ Ƙŀǎ ŀƴ ƛƳƳŜŘƛŀǘŜ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ǇǊƛŎŜ ŀƴŘ ŀǾŀƛƭŀōƛƭƛǘȅ ƻŦ 

ǾŀǊƛƻǳǎ ŦƻƻŘǎ ƛƴ ƭƻŎŀƭ ƳŀǊƪŜǘǎΣ ƎƛǾŜƴ ǘƘŀǘ ǘǊŀŘŜǊǎ ǿƛƭƭ ƴƻǘ ǊŜƭƻŎŀǘŜ ŦƻƻŘ ƛǘŜƳǎ ŦǊƻƳ ǎǳǊǇƭǳǎ 

ǇǊƻŘǳŎǝƻƴ ŀǊŜŀǎ ǿƘŜǊŜ ǘƘŜ ǇǊƛŎŜǎ ŀǊŜ ƭƻǿŜǊ ǘƻ ŘŜŬŎƛǘ ƭƻŎŀǝƻƴǎ ǿƘŜǊŜ ǇǊƛŎŜǎ ŀǊŜ ƘƛƎƘŜǊ ƛŦ 

ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ Řƻ ƴƻǘ ŎƻǾŜǊ ǘǊŀƴǎǇƻǊǘ ŎƻǎǘǎΦ ²Ŝ ǎǇŜŎƛŦȅ ƻǳǊ ŎƻƴŎŜǇǘǳŀƭ ƳƻŘŜƭ ƛƴ Ŝǉǳŀǝƻƴ 

ώнΦмϐ ŦƻǊ ƳŀǊƪŜǘπǇŀƛǊΣ ὼ ŀƴŘ ώΣ ŀǘ ǝƳŜ ὸ ŀǎ ŦƻƭƭƻǿǎΥ  

ὖ ȟ ‍ ‍ ὨὭίὸὪόὩὰ „ ὨὭίὸὸ ‫ὢ ȟ ‗ † — ‐ ȟ     ςȢς 

ǿƘŜǊŜ ὖ ȟ  ƛǎ ǘƘŜ ŀōǎƻƭǳǘŜ ǾŀƭǳŜ ƻŦ ǘƘŜ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜ ȿὖ ὖ ȿ Σ ƻǳǊ ƳŜŀǎǳǊŜ ƻŦ ǇǊƛŎŜ 

ŘƛǎǇŜǊǎƛƻƴΣ ōŜǘǿŜŜƴ ƳŀǊƪŜǘ ὼ  ŀƴŘ ώ  ŀǘ ǝƳŜ ὸ Φ ὪόὩὰ  ǊŜǇǊŜǎŜƴǘǎ ŘƛŜǎŜƭ ŦǳŜƭ ǇǳƳǇ ǇǊƛŎŜ ƛƴ 

ǘƘƻǳǎŀƴŘǎ ƻŦ aŀƭŀǿƛŀƴ YǿŀŎƘŀ όa²YύΣ ŀƴŘ ὨὭίὸ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ ŀōǎƻƭǳǘŜ ǾŀƭǳŜ ƻŦ ǘƘŜ ǊƻǳǘŜ 

ŘƛǎǘŀƴŎŜ ƻǾŜǊ ǇŀǾŜŘ ǊƻŀŘ ōŜǘǿŜŜƴ ǘƘŜ ǘǿƻ ƳŀǊƪŜǘǎ ƛƴ ƘǳƴŘǊŜŘǎ ƻŦ ƪƛƭƻƳŜǘǊŜǎ όYƳύΣ ȿὨὭίὸȿΦ 

!ƴ ƛƴǘŜǊŀŎǝƻƴ ōŜǘǿŜŜƴ ŦǳŜƭ ǇǊƛŎŜ ŀƴŘ ŘƛǎǘŀƴŎŜ ōŜǘǿŜŜƴ ƳŀǊƪŜǘ ǇŀƛǊǎ ƛǎ ƻǳǊ ƳŜŀǎǳǊŜ ƻŦ 

ǘǊŀƴǎǇƻǊǘ ŎƻǎǘǎΦ ¢ƘǳǎΣ‍  ƛǎ ƻǳǊ ǇŀǊŀƳŜǘŜǊ ƻŦ ƛƴǘŜǊŜǎǘ ƛƴ Ŝǉǳŀǝƻƴ ώнΦнϐΦ ¢ƘŜ ǳƴŘŜǊƭȅƛƴƎ 

ŀǎǎǳƳǇǝƻƴ ŦƻǊ ƛŘŜƴǝŬŎŀǝƻƴ ƻŦ ŀ Ŏŀǳǎŀƭ ƛƳǇŀŎǘ ƻŦ ŀ ŦǳŜƭ ǇǊƛŎŜ ǎƘƻŎƪ ƻƴ ǇǊƛŎŜ ŘƛũŜǊŜƴǝŀƭǎ ƛǎ 

ǘƘŀǘ ƻǳǊ ƳŜŀǎǳǊŜ ƻŦ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ǎƘƻǳƭŘ ƴƻǘ ōŜ ŎƻǊǊŜƭŀǘŜŘ ǿƛǘƘ ǘƘŜ ŜǊǊƻǊ ǘŜǊƳΦ ¢ƘǳǎΣ ǘƘŜǊŜ 

ǎƘƻǳƭŘ ƴƻǘ ōŜ ƻǘƘŜǊ ŦŀŎǘƻǊǎ ǘƘŀǘ ŀũŜŎǘ ǘƘŜ ŘƛǎǘŀƴŎŜ ōŜǘǿŜŜƴ ƳŀǊƪŜǘ ǇŀƛǊǎ ŀƴŘ ǘƘŜ ŎƘŀƴƎŜ ƛƴ 

ǇǊƛŎŜ ƻŦ ŦǳŜƭ ǘƘŀǘ ŀũŜŎǘ ǇǊƛŎŜ ŘƛũŜǊŜƴǝŀƭǎΦ ! ǇƻǎƛǝǾŜ ŀƴŘ ǎƛƎƴƛŬŎŀƴǘ ŎƻŜŶŎƛŜƴǘ ŜǎǝƳŀǘŜ ƻƴ ‍ 

ǎƘƻǿǎ ǘƘŀǘ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ŦǳŜƭ ǇǊƛŎŜ ƛǎ ǇƻǎƛǝǾŜƭȅ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ǇǊƛŎŜ 

ŘƛũŜǊŜƴǝŀƭǎΣ ǿƘƛƭŜ ŀ ƴŜƎŀǝǾŜ ŀƴŘ ǎƛƎƴƛŬŎŀƴǘ ŎƻŜŶŎƛŜƴǘ ŜǎǝƳŀǘŜ ƻƴ ‍  ǎƘƻǿǎ ǘƘŀǘ ǘƘŜ 

ƛƴŎǊŜŀǎŜ ƛƴ ŦǳŜƭ ǇǊƛŎŜ ƛǎ ƴŜƎŀǝǾŜƭȅ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ŘŜŎǊŜŀǎŜ ƛƴ ǇǊƛŎŜ ŘƛũŜǊŜƴǝŀƭǎΣ ƻƴ 

ŀǾŜǊŀƎŜΦ CǳǊǘƘŜǊΣ ǿŜ ƛƴŎƭǳŘŜ ŘƛǎǘŀƴŎŜπǎǇŜŎƛŬŎ ŎǳōƛŎ ǝƳŜ ǘǊŜƴŘǎΣ В ὨὭίὸὸΣ ǘƻ ǇƛŎƪ ǳǇ 

ŘƛũŜǊŜƴǝŀƭ ŜũŜŎǘǎ ōȅ ŘƛǎǘŀƴŎŜ ƻŦ ǇƻǘŜƴǝŀƭ ƻƳƛǧŜŘ ǾŀǊƛŀōƭŜǎ ǘƘŀǘ ŎƘŀƴƎŜ ǎƭƻǿƭȅ ƻǾŜǊ ǝƳŜ 

ǎǳŎƘ ŀǎ ǊƻŀŘ ǉǳŀƭƛǘȅ ŎƘŀƴƎŜǎΦ ¢ƘǳǎΣ ǘƘŜ ǾŀǊƛŀǝƻƴ ƻŦ ǘƘŜ ŦǳŜƭ ǇǊƛŎŜ ŀǊƻǳƴŘ ǘƘŜ ǎƳƻƻǘƘ ǘǊŜƴŘǎ 

ŀƭƭƻǿǎ ‍ ǘƻ ƛŘŜƴǝŬŜŘΦ 
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ὢ ƛǎ ŀ ǎŜǘ ƻŦ ƳŀǊƪŜǘπǇŀƛǊ ǝƳŜ ǾŀǊȅƛƴƎ ŎƻƴǘǊƻƭǎ ǎǳŎƘ ŀǎ ǇƻǇǳƭŀǝƻƴ ŘŜƴǎƛǘȅΣ ŎǊƻǇ ƻǊ ƭƛǾŜǎǘƻŎƪ 

ǇǊƻŘǳŎǝƻƴΣ ŀƴŘ ƻŎŎǳǊǊŜƴŎŜ ƻŦ ƅƻƻŘǎ ƻǊ ŘǊƻǳƎƘǘ ƛƴ ǘƘŜ ƭƻŎŀǝƻƴǎ ǘƘŜ ƳŀǊƪŜǘǎ ƻǇŜǊŀǘŜ ǘƘŀǘ 

ŀũŜŎǘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ōŜǘǿŜŜƴ ƳŀǊƪŜǘ ὼ ŀƴŘ ώ ŀǘ ǝƳŜ ὸ  όǎŜŜ ǘŀōƭŜ !Φм ƛƴ ǘƘŜ ŀǇǇŜƴŘƛȄ ŦƻǊ ŀ 

ŘŜǎŎǊƛǇǝƻƴ ƻŦ ǘƘŜ ŜȄǇƭŀƴŀǘƻǊȅ ǾŀǊƛŀōƭŜǎύΦ ‗  ƛǎ ŀ ǎŜǘ ƻŦ ƳƻƴǘƘƭȅ ŘǳƳƳƛŜǎΣ ǿƘƛŎƘ ŎŀǇǘǳǊŜ 

ǎŜŀǎƻƴŀƭƛǘȅ ƛƴ ŦƻƻŘ ŀǾŀƛƭŀōƛƭƛǘȅ ōŜǘǿŜŜƴ ƳŀǊƪŜǘ ὼ ŀƴŘ ώ ŀǘ ǝƳŜ ὸΦ CǳǊǘƘŜǊΣ ǿŜ ƛƴŎƭǳŘŜ ǝƳŜπ

ǎǇŜŎƛŬŎ ŬȄŜŘ ŜũŜŎǘǎΣ †Σ ǘƻ ŎŀǇǘǳǊŜ ǝƳŜ ǾŀǊȅƛƴƎ ǎƘƻŎƪǎ ŎƻƳƳƻƴ ǘƻ ŀƭƭ ƳŀǊƪŜǘǎ ǘƘŀǘ ŀǊŜ ŜƛǘƘŜǊ 

ƻōǎŜǊǾŜŘ ƻǊ ǳƴƻōǎŜǊǾŜŘ ǎǳŎƘ ŀǎ ŦǳŜƭ ǇǊƛŎŜ ŎƘŀƴƎŜǎ ŀƴŘ ŘŜǾŀƭǳŀǝƻƴ ƻŦ ǘƘŜ ƭƻŎŀƭ ŎǳǊǊŜƴŎȅΣ ŀƴŘ 

ƳŀǊƪŜǘπǇŀƛǊπǎǇŜŎƛŬŎ ŬȄŜŘ ŜũŜŎǘǎΣ — Σ ǘƻ ŎƻƴǘǊƻƭ ŦƻǊ ƳŀǊƪŜǘ ƭŜǾŜƭ ǝƳŜ ƛƴǾŀǊƛŀƴǘ ŎƘŀǊŀŎǘŜǊƛǎǝŎǎ 

ǘƘŀǘ ŀǊŜ ŜƛǘƘŜǊ ƻōǎŜǊǾŜŘ ƻǊ ǳƴƻōǎŜǊǾŜŘ ƛƴ ŜǾŜǊȅ ƳƻƴǘƘ ǎǳŎƘ ŀǎ ǘƘŜ ŘƛǎǘŀƴŎŜ ōŜǘǿŜŜƴ ƳŀǊƪŜǘ 

ǇŀƛǊǎΣ ǇƘȅǎƛŎŀƭ ǎǘǊǳŎǘǳǊŜǎ ŀǘ ǘƘŜ ƳŀǊƪŜǘΣ ŎƻƴƴŜŎǝƻƴ ǘƻ ǘƘŜ ƴŀǝƻƴŀƭ ǇƻǿŜǊ ƎǊƛŘΣ ŀƴŘ ŦǊŜǉǳŜƴŎȅ 

ƻŦ ƻǇŜǊŀǝƻƴΦ ¢ƘǳǎΣ ŎƻǾŀǊƛŀǘŜǎ ǘƘŀǘ ŀǊŜ Ŏƻƴǎǘŀƴǘ ŀŎǊƻǎǎ ƳŀǊƪŜǘ ǇŀƛǊǎ ƻǊ ŎƻǾŀǊƛŀǘŜǎ ǘƘŀǘ ƻƴƭȅ 

ǾŀǊȅ ŀŎǊƻǎǎ ǝƳŜ ǿƛƭƭ ōŜ ǿƛǇŜŘ ƻǳǘ ōȅ ǘƘŜ ŬȄŜŘ ŜũŜŎǘǎ ό.ŀƭǘŀƎƛΣ нлнмΤ ²ƻƻƭŘǊƛŘƎŜΣ нлнмύΦ ¢Ƙƛǎ 

ƻũǎŜǘǎ ǇƻǘŜƴǝŀƭ ǎƻǳǊŎŜǎ ƻŦ ƻƳƛǧŜŘ ǾŀǊƛŀōƭŜ ōƛŀǎ ŦǊƻƳ ǾŀǊƛŀōƭŜǎ ǘƘŀǘ ŀǊŜ ŎƻƭƭƛƴŜŀǊ ǿƛǘƘ ōƻǘƘ 

ǘƘŜ ƳŀǊƪŜǘπǇŀƛǊ ŀƴŘ ǝƳŜπǎǇŜŎƛŬŎ ŬȄŜŘ ŜũŜŎǘǎΣ ǿƘŜǘƘŜǊ ƻōǎŜǊǾŜŘ ƻǊ ǳƴƻōǎŜǊǾŜŘΦ4 ‍ 

ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ Ŏƻƴǎǘŀƴǘ ǿƘŜǊŜŀǎ „ ŀƴŘ ‐ ŀǊŜ ŀƭƭ ǳƴƪƴƻǿƴ ǇŀǊŀƳŜǘŜǊǎ ǘƻ ŜǎǝƳŀǘŜΦ ‫ ȟ ƛǎ 

ǘƘŜ ƳŀǊƪŜǘπǇŀƛǊ ǊŀƴŘƻƳ ŜǊǊƻǊ ǘŜǊƳΦ  

9ǉǳŀǝƻƴ ώнΦнϐ ƛǎ ŀ ŘȅŀŘƛŎ ǊŜƎǊŜǎǎƛƻƴΦ !ŎŎƻǊŘƛƴƎ ǘƻ CŀŦŎƘŀƳǇǎ ϧ DǳōŜǊǘ όнллтύΣ ŜǎǝƳŀǝƻƴ ƻŦ 

ŀ ŘȅŀŘƛŎ ǊŜƎǊŜǎǎƛƻƴ ǇƻǎŜǎ ŎƘŀƭƭŜƴƎŜǎ ǊŜƭŀǝƴƎ ǘƻ Ƙƻǿ ǘƘŜ ŎƻǾŀǊƛŀǘŜǎ ŜƴǘŜǊ ǘƘŜ ǊŜƎǊŜǎǎƛƻƴΣ 

ƴǳƳōŜǊ ƻŦ ƭƛƴƪǎ ƻŦ ŜŀŎƘ ƻōǎŜǊǾŀǝƻƴΣ ŀƴŘ Ƙƻǿ ǘƻ ƻōǘŀƛƴ ŎƻǊǊŜŎǘ ǎǘŀƴŘŀǊŘ ŜǊǊƻǊǎΦ ¢ƘŜ ŘȅŀŘƛŎ 

ǊŜƭŀǝƻƴǎƘƛǇ Ŏƻƴǘŀƛƴǎ ǘǿƻ ǎŜǘǎ ƻŦ ƛƴŦƻǊƳŀǝƻƴ ƻǊ ŎƻǾŀǊƛŀǘŜǎ όƛύ ǊŜƭŀǝƴƎ ǘƻ ǘƘŜ ǊŜƭŀǝƻƴǎƘƛǇ 

ōŜǘǿŜŜƴ ὼ ŀƴŘ ώΣ ŦƻǊ ŜȄŀƳǇƭŜΣ ƻǳǊ ƳŜŀǎǳǊŜ ƻŦ ŘƛǎǘŀƴŎŜ ōŜǘǿŜŜƴ ƳŀǊƪŜǘ ǇŀƛǊǎΣ ŀƴŘ όƛƛύ ǎǇŜŎƛŬŎ 

ǘƻ ŜŀŎƘ ƳŀǊƪŜǘ ὼ  ŀƴŘ ώ Σ ŦƻǊ ŜȄŀƳǇƭŜΣ ǇƻǇǳƭŀǝƻƴ ŘŜƴǎƛǘȅ ƛƴ ŜŀŎƘ ƳŀǊƪŜǘΦ ¢ƘŜ ŬǊǎǘ ǎŜǘ ƻŦ 

ŎƻǾŀǊƛŀǘŜǎ ŎƻƴƴŜŎǝƴƎ  ὼ ŀƴŘ ώ ŜƴǘŜǊǎ Ŝǉǳŀǝƻƴ ώнΦнϐ ŀǎ ǘƘŜȅ ŀǊŜΦ /ƻƴǾŜǊǎŜƭȅΣ ǘƻ ǇǊŜǎŜǊǾŜ ǘƘŜ 

ŜũŜŎǘ ƻŦ ὢȟ ƻƴ ὖ  ŀƴŘ ǘƘŜ ŜũŜŎǘ ƻŦ ὢȟ ƻƴ ὖ Σ ǘƘŜ ǎŜŎƻƴŘ ǎŜǘ ƻŦ ŎƻǾŀǊƛŀǘŜǎ Ƴǳǎǘ ōŜ ŀŘŘŜŘ 

ǘƻ Ŝǉǳŀǝƻƴ ώнΦнϐ ƛƴ ŀ ǎȅƳƳŜǘǊƛŎ ƳŀƴƴŜǊ ŘŜǇŜƴŘƛƴƎ ƻƴ ǿƘŜǘƘŜǊ ǘƘŜ ǊŜƭŀǝƻƴǎƘƛǇ ƛǎ ŘƛǊŜŎǝƻƴŀƭ 

ƻǊ ōƛŘƛǊŜŎǝƻƴŀƭ όǎŜŜΣ CŀŦŎƘŀƳǇǎ ϧ DǳōŜǊǘΣ нллтύΦ Lƴ ƻǳǊ ŎƻƴǘŜȄǘ ǎȅƳƳŜǘǊȅ ƛǎ ŀŎƘƛŜǾŜŘ ǿƘŜƴ 

‫ὢȟ ‫ὢȟ  ƎƛǾŜƴ ǘƘŀǘ ǘƘŜ ǊŜƭŀǝƻƴǎƘƛǇ ōŜǘǿŜŜƴ ǘƘŜ ƳŀǊƪŜǘ ǇŀƛǊǎ ƛǎ ŀǎǎǳƳŜŘ ǘƻ ōŜ 

ōƛŘƛǊŜŎǝƻƴŀƭ όƛΦŜΦΣ ὖ ὖ  ύΦ ¢ƘǳǎΣ ŜŀŎƘ ŎƻǾŀǊƛŀǘŜ ƻŦ ǘƘŜ ǎŜŎƻƴŘ ǎŜǘ ǎƘƻǳƭŘ ŜƴǘŜǊ Ŝǉǳŀǝƻƴ 

ώнΦнϐ ŀǎ ǘǿƻ ŎƻǾŀǊƛŀǘŜǎ ƻŦ ǘƘŜ ŦƻǊƳ ‫ȿὢ ὢ ȿ ŀƴŘ ‫ȿὢ ὢ ȿ ǿƘŜǊŜ ŎŀǇǘǳǊŜǎ ǘƘŜ ‫ 

 
4 However, the limitation of our methodology is that we are not able to control for time-varying market level 
characteristics that are either observed or unobserved, which may bias our estimates.  
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ŜũŜŎǘ ƻŦ ŘƛũŜǊŜƴŎŜǎ ƛƴ ὢ   ŀƴŘ ὢ  ƻƴ ὖ  ǿƘƛƭŜ ŎŀǇǘǳǊŜǎ ǘƘŜ ŜũŜŎǘ ƻŦ ǘƘŜƛǊ ŎƻƳōƛƴŀǝƻƴ ‫ 

ƻƴ ὖ Ȣ CƻǊ ƛƴǎǘŀƴŎŜΣ ǇƻǇǳƭŀǝƻƴ ŘŜƴǎƛǘȅ ǎƘƻǳƭŘ ŜƴǘŜǊ Ŝǉǳŀǝƻƴ ώнΦнϐ ŀǎ ǘǿƻ ŎƻǾŀǊƛŀǘŜǎΣ ƴŀƳŜƭȅ 

ǘƘŜ ŀōǎƻƭǳǘŜ ŘƛũŜǊŜƴŎŜ ƛƴ ǇƻǇǳƭŀǝƻƴ ŘŜƴǎƛǘȅ ŀƴŘ ǘƘŜ ǎǳƳ ƛƴ ǇƻǇǳƭŀǝƻƴ ŘŜƴǎƛǘȅ ōŜǘǿŜŜƴ 

ƳŀǊƪŜǘ ὼ ŀƴŘ ώΦ IƻǿŜǾŜǊΣ CŀŦŎƘŀƳǇǎ ϧ DǳōŜǊǘ όнллтύ ƛƴŘƛŎŀǘŜ ǘƘŀǘ ƛǎ ƴƻǘ ƛŘŜƴǝŬŜŘ ƛŦ ŜŀŎƘ ‫ 

ƻōǎŜǊǾŀǝƻƴ Ƙŀǎ ǘƘŜ ǎŀƳŜ ƴǳƳōŜǊ ƻŦ ƭƛƴƪǎ ŘǳŜ ǘƻ ŘŜǇŜƴŘŜƴŎŜ ƛƴ ŘȅŀŘƛŎ ǊŜƭŀǝƻƴǎƘƛǇǎΦ DƛǾŜƴ 

ǘƘŀǘ ŜŀŎƘ ƳŀǊƪŜǘ Ƙŀǎ ǘƘŜ ǎŀƳŜ ƴǳƳōŜǊ ƻŦ ƭƛƴƪǎΣ ǿŜ ŜǎǝƳŀǘŜ Ŝǉǳŀǝƻƴ ώнΦнϐ ǿƛǘƘ ŎƻǾŀǊƛŀǘŜǎ 

ƻƴƭȅ ƛƴ ǘƘŜƛǊ ŀōǎƻƭǳǘŜ ŘƛũŜǊŜƴŎŜǎΦ5  

²Ŝ ŜǎǝƳŀǘŜ Ŝǉǳŀǝƻƴ ώнΦнϐ ǎŜǇŀǊŀǘŜƭȅ ŦƻǊ ŜŀŎƘ ƛƴŘƛǾƛŘǳŀƭ ŦƻƻŘ ƛǘŜƳΦ CǳǊǘƘŜǊΣ ǿŜ ƻōǘŀƛƴ 

ŎƭǳǎǘŜǊπǊƻōǳǎǘ ǎǘŀƴŘŀǊŘ ŜǊǊƻǊǎ ōȅ ŎƭǳǎǘŜǊƛƴƎ ƻƴ ƳŀǊƪŜǘ ǘƻ ŀŎŎƻǳƴǘ ǇǊƻǇŜǊƭȅ ŦƻǊ ŀƭƭ ǊŜƭŜǾŀƴǘ 

ŘȅŀŘƛŎ ŜǊǊƻǊ ŎƻǊǊŜƭŀǝƻƴǎ ƻǊ ŘŜǇŜƴŘŜƴŎŜǎ ƛƴ ǘƘŜ ŘŀǘŀΣ ǿƘƛŎƘ Ƴŀȅ ƭŜŀŘ ǘƻ ǳƴŘŜǊŜǎǝƳŀǝƻƴ ƻŦ 

ǘƘŜ ǎǘŀƴŘŀǊŘ ŜǊǊƻǊǎ ŀƴŘ ƭŀǊƎŜǊ ǘπǎǘŀǝǎǝŎǎ όƛΦŜΦΣ ƛƴŀŎŎǳǊŀǘŜ ƛƴŦŜǊŜƴŎŜύ ό!Ǌƻƴƻǿ Ŝǘ ŀƭΦΣ нлмрΤ 

/ŀƳŜǊƻƴ ϧ aƛƭƭŜǊΣ нлмпΤ CŀŦŎƘŀƳǇǎ ϧ DǳōŜǊǘΣ нллтύΦ6  ¢ƻ ŘŜǘŜǊƳƛƴŜ Ƙƻǿ ǎŜƴǎƛǝǾŜ ƻǳǊ 

ŜǎǝƳŀǘŜǎ ŀǊŜ ǘƻ ǾŀǊƛƻǳǎ ŘƛǎǘŀƴŎŜ ƭŜǾŜƭǎ ōŜǘǿŜŜƴ ǘƘŜ ƳŀǊƪŜǘ ǇŀƛǊǎΣ ǿŜ ǊŜπŜǎǝƳŀǘŜ Ŝǉǳŀǝƻƴ 

ώнΦнϐ ǿƛǘƘ ŘƛǎŎǊŜǝȊŜŘ ŘƛǎǘŀƴŎŜΦ7  

tƻǇǳƭŀǝƻƴ ŘŜƴǎƛǘȅ 

CŀŦŎƘŀƳǇǎ ϧ DŀōǊŜπaŀŘƘƛƴ όнллсύ ƛƴŘƛŎŀǘŜ ǘƘŀǘ ǇƻǇǳƭŀǝƻƴ ŘŜƴǎƛǘȅ ƛǎ ǊŜƭŀǘŜŘ ǘƻ ǘǊŀƴǎǇƻǊǘ ŀƴŘ 

ǎŜŀǊŎƘ Ŏƻǎǘǎ ǘƘŀǘ ƳŀǊƪŜǘ ǘǊŀŘŜǊǎ ƛƴŎǳǊΦ ¢ƘŜ ŀǳǘƘƻǊǎ ƛƴŘƛŎŀǘŜ ǘƘŀǘ ƘƛƎƘ ǇƻǇǳƭŀǝƻƴ ŘŜƴǎƛǘȅ 

ŀƭƭƻǿǎ ƳŀǊƪŜǘ ǘǊŀŘŜǊǎ ǘƻ ǉǳƛŎƪƭȅ ƻǊƎŀƴƛǎŜ ƭŀǊƎŜǊ ƭƻŀŘǎΣ ǿƘƛŎƘ ǊŜŘǳŎŜǎ ǿŀƛǝƴƎ ǝƳŜ ŦƻǊ 

ǘǊŀƴǎǇƻǊǘŜǊǎ ŀƴŘ ƭŜŀŘ ǘƻ ƭƻǿŜǊ ǘǊŀƴǎǇƻǊǘ ŀƴŘ ǎŜŀǊŎƘ ŎƻǎǘǎΦ ¢ƘǳǎΣ ǇƻǇǳƭŀǝƻƴ ŘŜƴǎƛǘȅ ƛƴŎǊŜŀǎŜǎ 

ǘǊŀŘŜ ƻǊ ǘǊŀƴǎŀŎǝƻƴ ŦǊŜǉǳŜƴŎȅ ŀƴŘ ŜŶŎƛŜƴŎȅΦ ¢ƘŜǊŜŦƻǊŜΣ ǿŜ ŜȄǇŜŎǘ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ǘƘŜ 

ŘƛũŜǊŜƴŎŜ ƛƴ ǇƻǇǳƭŀǝƻƴ ŘŜƴǎƛǘȅ ōŜǘǿŜŜƴ ƳŀǊƪŜǘǎ ǘƻ ōŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ŘŜŎƭƛƴŜ ƛƴ ǇǊƛŎŜ 

 

5  ¢ƘǳǎΣ ǿŜ ŜǎǝƳŀǘŜ Ŝǉǳŀǝƻƴ ώнΦнϐ  ŀǎ  

ὖ ȟ ‍  ‍ ὨὭίὸὪόὩὰ „ ὨὭίὸὸ ‫ȿὢȟ ὢȟȿ ‗ † — ‐ ȟ 

 
6 Clustering on one of the markets controls for spatial dependence between markets, while clustering on market 
pair controls for spatial dependence over time for each market pair (Aker, 2010a, 2010b; Aker & Fafchamps, 
2015; Aronow et al., 2015; Cameron & Miller, 2014). Thus, clustering standard errors by market deals with 
general forms of serial correlation. 
7 We categorised the distance between the market pairs into 10 quantiles.  
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ŘƛǎǇŜǊǎƛƻƴ ōŜŎŀǳǎŜ ƘƛƎƘŜǊ ǇƻǇǳƭŀǝƻƴ ŘŜƴǎƛǘȅ ƛǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƘƛƎƘŜǊ ŦƻƻŘ ǇǊƛŎŜǎ ŎǊŜŀǝƴƎ 

ƻǇǇƻǊǘǳƴƛǝŜǎ ŦƻǊ ǎǇŀǝŀƭ ŀǊōƛǘǊŀƎŜ όwƛŎƪŜǊπDƛƭōŜǊǘ Ŝǘ ŀƭΦΣ нлмпύΦ  

CƭƻƻŘǎ ƻǊ ŘǊƻǳƎƘǘ ƻŎŎǳǊǊŜƴŎŜ 

CƭƻƻŘǎ ƻǊ ŘǊƻǳƎƘǘ ƻŎŎǳǊǊŜƴŎŜ Ƴŀȅ ƛƴŎǊŜŀǎŜ ƻǊ ǊŜŘǳŎŜ ŀƎǊƛŎǳƭǘǳǊŀƭ ǇǊƻŘǳŎǝƻƴΣ ǿƘƛŎƘ Ƴŀȅ 

ŀũŜŎǘ ŦƻƻŘ ǎǳǇǇƭȅ ƛƴ ƭƻŎŀƭ ƳŀǊƪŜǘǎ ŀƴŘ ǘǊŀŘŜ ƅƻǿǎ ό!ƪŜǊΣ нлмлōΤ {ŀƭŀȊŀǊ Ŝǘ ŀƭΦΣ нлмфύΦ !ƪŜǊ 

όнлмлōύ ŬƴŘǎ ǘƘŀǘ ƻŎŎǳǊǊŜƴŎŜ ƻŦ ŘǊƻǳƎƘǘǎ ǊŜŘǳŎŜǎ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ōŜǘǿŜŜƴ ƳŀǊƪŜǘǎ ŦƻǊ ƳƛƭƭŜǘ 

ƛƴ bƛƎŜǊΦ {ƛƳƛƭŀǊƭȅΣ {ŀƭŀȊŀǊ Ŝǘ ŀƭΦ όнлмфύ ŬƴŘ ǘƘŀǘ ŘǊƻǳƎƘǘǎ ǊŜŘǳŎŜ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ƳŀƛȊŜΣ 

ǿƘƛƭŜ ƅƻƻŘǎ ƛƴŎǊŜŀǎŜ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴ aƻȊŀƳōƛǉǳŜΦ ¢ƘǳǎΣ ƳŀǊƪŜǘ 

ƛƴǘŜƎǊŀǝƻƴ ƛǎ ƘƛƎƘŜǊ ŘǳǊƛƴƎ ƻŎŎǳǊǊŜƴŎŜ ƻŦ ŘǊƻǳƎƘǘǎ ǘƘŀƴ ƅƻƻŘǎΦ ¢ƘŜǊŜŦƻǊŜΣ ǿŜ ŜȄǇŜŎǘ ǇǊƛŎŜ 

ŘƛǎǇŜǊǎƛƻƴ ōŜǘǿŜŜƴ ƳŀǊƪŜǘǎ ǘƻ ŘŜŎƭƛƴŜ ƛŦ ƻƴŜ ƻŦ ǘƘŜ ƳŀǊƪŜǘǎ Ƙŀǎ ŀ ŘǊƻǳƎƘǘ ǎƘƻŎƪ ōŜŎŀǳǎŜ 

ŦƻƻŘ ƛǘŜƳǎ ŀǊŜ ƳƻǊŜ ƭƛƪŜƭȅ ǘƻ ƳƻǾŜ ŦǊƻƳ ǘƘŜ ǳƴŀũŜŎǘŜŘ ŀǊŜŀ ǿƘŜǊŜ ǇǊƛŎŜǎ Ƴŀȅ ōŜ ƭƻǿŜǊ ǘƻ 

ǘƘŜ ŀũŜŎǘŜŘ ŀǊŜŀ ǿƘŜǊŜ ŦƻƻŘ ǇǊƛŎŜǎ Ƴŀȅ ōŜ ƘƛƎƘŜǊ ŘǳŜ ǘƻ ǘƘŜ ǊŜŘǳŎǝƻƴ ƛƴ ŀƎǊƛŎǳƭǘǳǊŀƭ 

ǇǊƻŘǳŎǝƻƴΦ /ƻƴǾŜǊǎŜƭȅΣ ǿŜ ŜȄǇŜŎǘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ōŜǘǿŜŜƴ ƳŀǊƪŜǘǎ ǘƻ ƛƴŎǊŜŀǎŜ ƛŦ ƻƴŜ ƻŦ ǘƘŜ 

ƳŀǊƪŜǘǎ Ƙŀǎ ŀ ƅƻƻŘ ǎƘƻŎƪ ōŜŎŀǳǎŜ ǊŀƛƴŦŀƭƭ ŀōƻǾŜ ǘƘŜ ƳŜŀƴ ƭŜŀŘǎ ǘƻ ōŜǧŜǊ ŀƎǊƛŎǳƭǘǳǊŀƭ 

ǇǊƻŘǳŎǝƻƴ ό.ƧǀǊƪƳŀƴπbȅǉǾƛǎǘΣ нлмоΤ ½ŀƴǘΣ нлмуΤ ½ƛƳƳŜǊƳŀƴƴΣ нлнлύΦ !ǎ ŀ ǊŜǎǳƭǘΣ ŦƻƻŘ ƛǘŜƳǎ 

ŀǊŜ ƭŜǎǎ ƭƛƪŜƭȅ ǘƻ ƳƻǾŜ ōŜǘǿŜŜƴ ŀǊŜŀǎ ǘƘŀǘ ǇǊƻŘǳŎŜ ǎǳǊǇƭǳǎ ŀƎǊƛŎǳƭǘǳǊŀƭ ǇǊƻŘǳŎǝƻƴ ƭŜŀŘƛƴƎ ǘƻ 

ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ όƛΦŜΦΣ ǘǊŀŘŜ ōŜǘǿŜŜƴ ǎǳǊǇƭǳǎ ƳŀǊƪŜǘǎ ƛǎ ƭƛƳƛǘŜŘύΦ  

[ƻŎŀƭ ǇǊƻŘǳŎǝƻƴ 

¦ǎǳŀƭƭȅΣ ƘƛƎƘ ƭƻŎŀƭ ǇǊƻŘǳŎǝƻƴ ƛƴŎǊŜŀǎŜǎ ǘƘŜ ǎǳǇǇƭȅ ƻŦ ŦƻƻŘΣ ǿƘƛŎƘ ǊŜƭŀǝǾŜƭȅ ƭƻǿŜǊǎ ŦƻƻŘ ǇǊƛŎŜǎΣ 

ǿƘƛƭŜ ƭƻǿ ƭƻŎŀƭ ǇǊƻŘǳŎǝƻƴ ǊŜŘǳŎŜǎ ǘƘŜ ǎǳǇǇƭȅ ƻŦ ŦƻƻŘΣ ǿƘƛŎƘ ǊŜƭŀǝǾŜƭȅ ƛƴŎǊŜŀǎŜǎ ŦƻƻŘ ǇǊƛŎŜǎ 

όaƛƴǘŜƴ ϧ YȅƭŜΣ мфффΤ ½ŀƴǘΣ нлмуύΦ ¢ƘŜǊŜŦƻǊŜΣ ǿŜ ŜȄǇŜŎǘ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ǘƘŜ ŘƛũŜǊŜƴŎŜ ƛƴ ƭƻŎŀƭ 

ǇǊƻŘǳŎǝƻƴ ōŜǘǿŜŜƴ ƳŀǊƪŜǘǎ ǘƻ ōŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŀ ŘŜŎƭƛƴŜ ƛƴ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴΣ ǿƘƛŎƘ ŎǊŜŀǘŜǎ 

ƻǇǇƻǊǘǳƴƛǝŜǎ ŦƻǊ ǎǇŀǝŀƭ ŀǊōƛǘǊŀƎŜ ŦǊƻƳ ǘƘŜ ǎǳǊǇƭǳǎ ŀǊŜŀ ǘƻ ǘƘŜ ŘŜŬŎƛǘ ŀǊŜŀ ό!ƪŜǊΣ нлмлōύΦ 

tƻǘŜƴǝŀƭ ŜƴŘƻƎŜƴŜƛǘȅ ƻŦ ƭƻŎŀƭ ŘƛŜǎŜƭ ǇǊƛŎŜ 

CƛƎǳǊŜ нΦм ǇǊŜǎŜƴǘǎ ǘƘŜ ǾŀǊƛŀǝƻƴ ƛƴ ƭƻŎŀƭ ŘƛŜǎŜƭ ǇǊƛŎŜ ŎƻƳǇŀǊŜŘ ǘƻ Ǝƭƻōŀƭ ƻƛƭ ǇǊƛŎŜǎ ƻǾŜǊ ǝƳŜΦ 

¢ƘŜ ŬƎǳǊŜ ǎƘƻǿǎ ǘƘŀǘ ƭƻŎŀƭ ŘƛŜǎŜƭ ŀƴŘ Ǝƭƻōŀƭ ƻƛƭ ǇǊƛŎŜǎ ŦƻƭƭƻǿŜŘ ŀ ǎƛƳƛƭŀǊ ǇŀǧŜǊƴ όƛΦŜΦΣ ƭƻŎŀƭ 

ŘƛŜǎŜƭ ǇǊƛŎŜ ƅǳŎǘǳŀǘŜŘ ƛƴ ǇŀǊŀƭƭŜƭ ǿƛǘƘ Ǝƭƻōŀƭ ƻƛƭ ǇǊƛŎŜǎύ ƻǾŜǊ ǘƘŜ ǇŜǊƛƻŘ ǿŜ ƛƴǾŜǎǝƎŀǘŜ όǎŜŜ 

ŬƎǳǊŜ !Φф ƛƴ ǘƘŜ ŀǇǇŜƴŘƛȄ ŦƻǊ ǘƘŜ ǾŀǊƛŀǝƻƴ ƻŦ ǳƴƛŦƻǊƳ ŘƛŜǎŜƭ ǇǊƛŎŜǎ ŀŎǊƻǎǎ ǘƘŜ ŎƻǳƴǘǊȅ ƻǾŜǊ 
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ǝƳŜύΦ8  ¢ƘŜ tŜŀǊǎƻƴ ŎƻǊǊŜƭŀǝƻƴ ŎƻŜŶŎƛŜƴǘ ƛǎ лΦтн όǇғлΦлллύΦ ¢ƘǳǎΣ ƭƻŎŀƭ ŘƛŜǎŜƭ ǇǊƛŎŜǎ ŀǊŜ 

ǎǘǊƻƴƎƭȅ ǇƻǎƛǝǾŜƭȅ ŎƻǊǊŜƭŀǘŜŘ ǿƛǘƘ Ǝƭƻōŀƭ ƻƛƭ ǇǊƛŎŜǎΦ ²ƘƛƭŜ aŀƭŀǿƛ ƛǎ ŀ ǇǊƛŎŜ ǘŀƪŜǊ όƛΦŜΦΣ ǘƘŜ 

ŎƻǳƴǘǊȅ Ŏŀƴƴƻǘ ƛƴƅǳŜƴŎŜ ǘƘŜ ǇǊƛŎŜ ƻŦ ŦǳŜƭ ǎǳōǎǘŀƴǝŀƭƭȅύΣ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘ Ƴŀȅ ŘŜŎƛŘŜ ǿƘŜǘƘŜǊ 

ŀƴŘ ǿƘŜƴ ǘƻ Ǉŀǎǎ ƻƴ ŎƘŀƴƎŜǎ ƛƴ ǘƘŜ Ǝƭƻōŀƭ ǇǊƛŎŜ ǘƻ ƭƻŎŀƭ ŘƛŜǎŜƭ ǇǊƛŎŜǎ ǘƻ ŀǾƻƛŘ ŀ ǎǇƛƪŜ ƛƴ ŦƻƻŘ 

ǇǊƛŎŜǎ ǘƘŜǊŜōȅ ƛƴǘǊƻŘǳŎƛƴƎ ŀ ǇƻǘŜƴǝŀƭ ǊŜǾŜǊǎŜ ŎŀǳǎŀƭƛǘȅΦ ¢Ƙƛǎ ƛǎ ŜǾƛŘŜƴǘ ŘǳǊƛƴƎ ǘƘŜ ǇŜǊƛƻŘ ǿƘŜƴ 

ǘƘŜ ƎƻǾŜǊƴƳŜƴǘ ƛƳǇƭŜƳŜƴǘŜŘ ǘƘŜ ŦǳŜƭ ǎǳōǎƛŘȅ όƛΦŜΦΣ ōŜǘǿŜŜƴ нллт ŀƴŘ нлмнύ ǿƘŜǊŜ ǘƘŜ ǇǊƛŎŜ 

ƻŦ ƭƻŎŀƭ ŘƛŜǎŜƭ ŦǳŜƭ ƛǎ ƭŜǎǎ ǾŀǊƛŀōƭŜ ǘƘŀƴ ǘƘŜ ǇǊƛŎŜ ƻŦ Ǝƭƻōŀƭ ƻƛƭ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ǇŜǊƛƻŘ ǘƘŜ ŦǳŜƭ 

ǎǳōǎƛŘȅ ǿŀǎ ǊŜƳƻǾŜŘ όƛΦŜΦΣ нлмн ŀƴŘ нлнмύΦ9 ¢Ƙƛǎ ƳŜŀƴǎ ǘƘŀǘ ƭƻŎŀƭ ŦǳŜƭ ǇǊƛŎŜǎ Ƴŀȅ ƴƻǘ ŀŘƧǳǎǘ 

ǎƛƳǳƭǘŀƴŜƻǳǎƭȅ ǘƻ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ Ǝƭƻōŀƭ ƻƛƭ ǇǊƛŎŜΣ ƛƴŘƛŎŀǝƴƎ ǘƘŀǘ ǘƘŜ ǾŀǊƛŀǝƻƴ ƛƴ ƭƻŎŀƭ ŘƛŜǎŜƭ 

ǇǊƛŎŜ ƛǎ ǇƻǘŜƴǝŀƭƭȅ ŜƴŘƻƎŜƴƻǳǎ ƛƴ aŀƭŀǿƛΦ 

  

 
8 The variation of fuel price in local currency exhibits a step function with prices being flat between 2007 and 
June 2012, a sudden jump between June 2012 and January 2014, and then flatten again between January 2014 
to July 2021.  
9 The Pearson correlation coefficient during the fuel subsidy period is 0.17 (p<0.1950), while the Pearson 
correlation coefficient during the period the fuel subsidy was removed is 0.85 (p<0.000). Thus, local diesel prices 
are strongly positively correlated with global oil prices after the removal of the fuel subsidy.  
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Figure 2.1: Variation in local diesel prices vs global oil prices over time 
{ƻǳǊŎŜΥ [ƻŎŀƭ ŘƛŜǎŜƭ ǇǊƛŎŜǎ ŀǊŜ ŦǊƻƳ a9w!Σ ǿƘƛƭŜ Ǝƭƻōŀƭ ƻƛƭ ǇǊƛŎŜǎ ŀǊŜ ŦǊƻƳ ¢ƘƻƳǎƻƴ wŜǳǘŜǊǎ 

όнлннύ ŀƴŘ Řŀǘŀ ƛǎ ŀǾŀƛƭŀōƭŜ ŀǘ ƘǧǇΥκκǿǿǿΦŜƛŀΦƎƻǾκŘƴŀǾκǇŜǘκǇŜǘψǇǊƛψǎǇǘψǎмψŘΦƘǘƳ 

 

CǳƴŎǝƻƴŀƭ ŦƻǊƳ 

¢ƘŜ ƴŜȄǘ ǎǘŜǇ ƛǎ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ŦǳƴŎǝƻƴŀƭ ŦƻǊƳ ŀƴŘ ŬƴŘ ŀƴ ŜǎǝƳŀǘƻǊ ŦƻǊ Ŝǉǳŀǝƻƴ ώнΦнϐΦ 

hǳǊ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ŀǊŜ ǇƛƭŜŘ ŀǘ ȊŜǊƻ ŦƻǊ ŜŀŎƘ ŦƻƻŘ ƛǘŜƳΦ ¢Ƙƛǎ ƳŜŀƴǎ ǘƘŀǘ ǘƘŜ 

ǇǊƛŎŜǎ Řƻ ƴƻǘ ŘƛũŜǊ ŀǘ ŀƭƭ ƛƴ ǎƻƳŜ ƳƻƴǘƘǎ ŀŎǊƻǎǎ ǘƘŜ ƳŀǊƪŜǘ ǇŀƛǊǎΦ ¢ƘǳǎΣ ǘƘŜ ȊŜǊƻǎ ƛƴ ƻǳǊ Řŀǘŀ 

ŀǊŜ ƻōǎŜǊǾŜŘ ǾŀƭǳŜǎΦ ! ŎƻǊƴŜǊ ǎƻƭǳǝƻƴ ƳƻŘŜƭ ƻǊ ŀ ƳƻŘŜƭ ŦƻǊ Ŏƻǳƴǘ Řŀǘŀ ƛǎ ƳƻǊŜ ǇƭŀǳǎƛōƭŜ ǘƘŀƴ 

ŀ IŜŎƪƳŀƴ ǎŜƭŜŎǝƻƴ ƳƻŘŜƭΦ ¢ƘŜ IŜŎƪƳŀƴ ǎŜƭŜŎǝƻƴ ƳƻŘŜƭ ǿƻǳƭŘ ōŜ ŀǇǇǊƻǇǊƛŀǘŜ ǘƻ ŘŜŀƭ ǿƛǘƘ 

ƛƴŎƛŘŜƴǘŀƭ ǘǊǳƴŎŀǝƻƴ ƛŦ ǘƘŜ ȊŜǊƻǎ ƛƴ ƻǳǊ Řŀǘŀ ǿŜǊŜ ƳƛǎǎƛƴƎ ƻǊ ǳƴƻōǎŜǊǾŜŘ ǾŀƭǳŜǎΦ ¢ƘŜǊŜŦƻǊŜΣ 

Ŝǉǳŀǝƻƴ ώнΦнϐ Ŏŀƴ ōŜ ŜǎǝƳŀǘŜŘ ŀǇǇǊƻǇǊƛŀǘŜƭȅ ǳǎƛƴƎ ŜƛǘƘŜǊ ǘƘŜ ǘƻōƛǘ ŜǎǝƳŀǘƻǊ ό¢ƻōƛƴΣ мфруύ 

ŀƴŘ ǘƘŜ ƳƻǊŜ ƅŜȄƛōƭŜ ŘƻǳōƭŜ ƘǳǊŘƭŜ ƳƻŘŜƭ ό/ǊŀƎƎΣ мфтмύ ŦƻǊ ǘƘŜ ŎƻǊƴŜǊ ǎƻƭǳǝƻƴ ƳƻŘŜƭ ƻǊ 

tƻƛǎǎƻƴ ǊŜƎǊŜǎǎƛƻƴ ŜǎǝƳŀǘƻǊ ŦƻǊ ǘƘŜ Ŏƻǳƴǘ ŘŀǘŀΦ Lƴ Ŝǉǳŀǝƻƴ ώнΦнϐ ǿŜ ŀƭƭƻǿ ǘƘŜ ǳƴƻōǎŜǊǾŜŘ 

ƳŀǊƪŜǘπǇŀƛǊ ŜũŜŎǘΣ —  Σ ǘƻ ŎƻǊǊŜƭŀǘŜ ŀǊōƛǘǊŀǊƛƭȅ ǿƛǘƘ ǎƻƳŜ ƻŦ ƻǳǊ ŎƻǾŀǊƛŀǘŜǎ όƛΦŜΦΣ —   ŀǎ ŀ 

http://www.eia.gov/dnav/pet/pet_pri_spt_s1_d.htm
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ǇŀǊŀƳŜǘŜǊ ǘƻ ŜǎǝƳŀǘŜύΦ ²ƘƛƭŜ Ŝǉǳŀǝƻƴ ώнΦнϐ Ŏŀƴ ōŜ ŜǎǝƳŀǘŜŘ ǳǎƛƴƎ /ƻǊǊŜƭŀǘŜŘ ǊŀƴŘƻƳ 

ŜũŜŎǘǎ ŦǊŀƳŜǿƻǊƪ ό/w9ύ ό/ƘŀƳōŜǊƭŀƛƴΣ мфунΤ aǳƴŘƭŀƪΣ мфтуΤ ²ƻƻƭŘǊƛŘƎŜΣ нлмлΣ нлмфύΣ ǿŜ 

ǳǎŜ ǘƘŜ ŬȄŜŘ ŜũŜŎǘǎ tƻƛǎǎƻƴ ŜǎǝƳŀǘƻǊ ōŜŎŀǳǎŜ ƻŦ ƛǘǎ ŀǧǊŀŎǝǾŜ ŦŜŀǘǳǊŜǎΦ Wǳǎǘ ƭƛƪŜ ǿƛǘƘ ƻǊŘƛƴŀǊȅ 

ƭŜŀǎǘ ǎǉǳŀǊŜǎ όh[{ύΣ ǘƘŜ ŬȄŜŘ ŜũŜŎǘǎ tƻƛǎǎƻƴ ŜǎǝƳŀǘƻǊ ǎƛƳǇƭȅ ǊŜǉǳƛǊŜǎ ǘƘŜ ŎƻƴŘƛǝƻƴŀƭ ƳŜŀƴ 

ŦǳƴŎǝƻƴ ƻŦ ǘƘŜ ŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜ ǘƻ ōŜ ŎƻǊǊŜŎǘƭȅ ǎǇŜŎƛŬŜŘ ŦƻǊ ŎƻƴǎƛǎǘŜƴŎȅΣ ŀƭƭƻǿǎ ŦƻǊ 

ŀǊōƛǘǊŀǊƛƭȅ ŘŜǇŜƴŘŜƴŎŜ ōŜǘǿŜŜƴ ǳƴƻōǎŜǊǾŜŘ ŜũŜŎǘ ŀƴŘ ŎƻǾŀǊƛŀǘŜǎΣ ŀƴŘ ǘƘŜ ŘŜǇŜƴŘŜƴǘ 

ǾŀǊƛŀōƭŜ ŘƻŜǎ ƴƻǘ ƴŜŜŘ ǘƻ ōŜ ŀ Ŏƻǳƴǘ ǾŀǊƛŀōƭŜ ό/ƻǊǊŜƛŀ Ŝǘ ŀƭΦΣ нлмфΤ DƻǳǊƛŜǊƻǳȄ Ŝǘ ŀƭΦΣ мфупΤ 

IŀǳǎƳŀƴ Ŝǘ ŀƭΦΣ мфупΤ ²ƻƻƭŘǊƛŘƎŜΣ мфффΣ нлмлύΦ ¢ƘǳǎΣ ǘƘŜ ŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜ Ŏŀƴ ōŜ 

Ŏƻƴǝƴǳƻǳǎ ƻǊ ŀ ŎƻǊƴŜǊ ǎƻƭǳǝƻƴ όƛΦŜΦΣ ǎǇŜŎƛŬŎŀǝƻƴ ƻŦ ǘƘŜ ŘƛǎǘǊƛōǳǝƻƴ ŀǎǎǳƳǇǝƻƴ ƻŦ ǘƘŜ 

ŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜ ƛǎ ƴƻǘ ǊŜǉǳƛǊŜŘ ƻǊ ƛǎ ǳƴǊŜǎǘǊƛŎǘŜŘύΦ ²ƘŜƴ ǘƘŜ ŎƻƴŘƛǝƻƴŀƭ ƳŜŀƴ ŦǳƴŎǝƻƴ ƻŦ 

ǘƘŜ ŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜ ƛǎ ŎƻǊǊŜŎǘƭȅ ǎǇŜŎƛŬŜŘΣ tƻƛǎǎƻƴ ǊŜƎǊŜǎǎƛƻƴ ŎƻƳŜǎ ǘƻ ōŜ ǘƘŜ tƻƛǎǎƻƴ 

ǇǎŜǳŘƻ ƳŀȄƛƳǳƳ ƭƛƪŜƭƛƘƻƻŘ όtta[ύ ǊŜƎǊŜǎǎƛƻƴΦ CǳǊǘƘŜǊΣ ƻōǎŜǊǾŀǝƻƴǎ ƻŦ ǘƘŜ ŘŜǇŜƴŘŜƴǘ 

ǾŀǊƛŀōƭŜ ǘƘŀǘ ŀǊŜ Ŝǉǳŀƭ ǘƻ ȊŜǊƻ ŀǊŜ ƴŀǘǳǊŀƭƭȅ ŘŜŀƭǘ ǿƛǘƘ ŀƴŘ Řƻ ƴƻǘ ŎŀǳǎŜ ǘƘŜ ǎŀƳǇƭŜ ǎŜƭŜŎǝƻƴ 

ǇǊƻōƭŜƳ ό/ƻǊǊŜƛŀ Ŝǘ ŀƭΦΣ нлмфΤ {ŀƴǘƻǎ {ƛƭǾŀ ϧ ¢ŜƴǊŜȅǊƻΣ нллсΤ ²ƻƻƭŘǊƛŘƎŜΣ мфффΣ нлмлύΦ ²Ŝ 

ƛƳǇƭŜƳŜƴǘ ǘƘŜ ŬȄŜŘ ŜũŜŎǘǎ tƻƛǎǎƻƴ ŜǎǝƳŀǘƻǊ όƛΦŜΦΣ tta[ύ ǳǎƛƴƎ {ǘŀǘŀΩǎ ŎƻƳƳŀƴŘ ŦƻǊ 

ŜǎǝƳŀǝƴƎ όǇǎŜǳŘƻύ tƻƛǎǎƻƴ ǊŜƎǊŜǎǎƛƻƴ ƳƻŘŜƭǎ ǿƛǘƘ ƳǳƭǝǇƭŜ ƘƛƎƘπŘƛƳŜƴǎƛƻƴŀƭ ŬȄŜŘ ŜũŜŎǘǎ 

όƛΦŜΦΣ tta[I5C9ύ ōŜŎŀǳǎŜ ƛǘ ŎƻƴǾŜǊƎŜǎ ƳǳŎƘ ŦŀǎǘŜǊ ƛƴ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ŬȄŜŘ ŜũŜŎǘǎ ŀƴŘ 

ŜǎǝƳŀǘŜǎ ŀǊŜ ŎƻƴǎƛǎǘŜƴǘ ƛƴ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ƘŜǘŜǊƻǎƪŜŘŀǎǝŎƛǘȅ ό/ƻǊǊŜƛŀ Ŝǘ ŀƭΦΣ нлмфΤ {ŀƴǘƻǎ 

{ƛƭǾŀ ϧ ¢ŜƴǊŜȅǊƻΣ нллсύΦ IƻǿŜǾŜǊΣ ǿŜ ŀǊŜ ƴƻǘ ŀōƭŜ ǘƻ ŎƻƴǘǊƻƭ ŦƻǊ ǇƻǘŜƴǝŀƭ ŜƴŘƻƎŜƴŜƛǘȅ ƻŦ ǘƘŜ 

ƭƻŎŀƭ ŘƛŜǎŜƭ ǇǊƛŎŜ ǳǎƛƴƎ ƻƛƭ ǇǊƛŎŜ ǿƘƛŎƘ ƛǎ ǎŜǘ ƻƴ ŀ Ǝƭƻōŀƭ ƳŀǊƪŜǘ ŀǎ ŀƴ ƛƴǎǘǊǳƳŜƴǘ ŦƻǊ ŘƛŜǎŜƭ 

ƭƻŎŀƭ ǇǊƛŎŜ ōŜŎŀǳǎŜ tta[ ǎǳũŜǊǎ ŦǊƻƳ ǘƘŜ ƛƴŎƛŘŜƴǘŀƭ ǇŀǊŀƳŜǘŜǊ ǇǊƻōƭŜƳ ǿƘŜƴ ǘƘŜ ƳƻŘŜƭ Ƙŀǎ 

ǝƳŜπǎǇŜŎƛŬŎ ŬȄŜŘ ŜũŜŎǘǎ ό/ŀƳŜǊƻƴ ϧ ¢ǊƛǾŜŘƛΣ нлмоΤ {ǘƻǊŜȅƎŀǊŘΣ нлмсύΦ  

wƻōǳǎǘƴŜǎǎ ŎƘŜŎƪǎ 

²Ŝ ŀƭǎƻ ŜǎǝƳŀǘŜ ŀƭǘŜǊƴŀǝǾŜ ǎǇŜŎƛŬŎŀǝƻƴǎ ǘƻ ƻǳǊ Ƴŀƛƴ ǎǇŜŎƛŬŎŀǝƻƴΣ Ŝǉǳŀǝƻƴ ώнΦнϐΣ ŀǎ 

ǊƻōǳǎǘƴŜǎǎ ŎƘŜŎƪǎΦ ¢ƻ ǘŜǎǘ ǿƘŜǘƘŜǊ ǘƘŜǊŜ ƛǎ ǎŀǘǳǊŀǝƻƴ ŜũŜŎǘ όƛΦŜΦΣ ƴƻƴπƭƛƴŜŀǊ ŜũŜŎǘύ ƻŦ ǘƘŜ 

ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎΣ ǿŜ ŜǎǝƳŀǘŜ Ŝǉǳŀǝƻƴ ώнΦнϐ ǿƛǘƘ 

ǎǉǳŀǊŜŘ ŘƛǎǘŀƴŎŜ ƛƴǘŜǊŀŎǘŜŘ ǿƛǘƘ ŦǳŜƭ ǇǊƛŎŜ ŀǎ ŀƴ ŀŘŘƛǝƻƴŀƭ ǊŜƎǊŜǎǎƻǊΣ ὨὭίὸнὪόὩὰΦ hǾŜǊ 

ǝƳŜΣ ŦǳŜƭ ǇǊƛŎŜǎ ŀǊŜ ŀǳǘƻŎƻǊǊŜƭŀǘŜŘ ǎǳŎƘ ǘƘŀǘ ǘƘŜ ŎǳǊǊŜƴǘ ŦǳŜƭ ǇǊƛŎŜ Ŏŀƴ ōŜ ǳǎŜŘ ŀǎ ŀ ǇǊƻȄȅ ŦƻǊ 

ƭŀǎǘ ƳƻƴǘƘΩǎ ŦǳŜƭ ǇǊƛŎŜ ό{ǘƻǊŜȅƎŀǊŘΣ нлмсύΦ ²Ŝ ǊŜπŜǎǝƳŀǘŜ Ŝǉǳŀǝƻƴ ώнΦнϐ ǿƛǘƘ ŘƛǎǘŀƴŎŜ 

ƛƴǘŜǊŀŎǘŜŘ ǿƛǘƘ ǘƘŜ ŎǳǊǊŜƴǘ ŦǳŜƭ ǇǊƛŎŜǎ όƛΦŜΦΣ ŎƻƴǘŜƳǇƻǊŀƴŜƻǳǎ ƛƳǇŀŎǘύ ŀƭƻƴƎ ǿƛǘƘ ŘƛǎǘŀƴŎŜ 



нф 
 

ƛƴǘŜǊŀŎǘŜŘ ǿƛǘƘ ƭŀƎƎŜŘ ŦǳŜƭ ǇǊƛŎŜ όƛΦŜΦΣ ŜƴŘǳǊƛƴƎΣ ƻǊ ǇŜǊǎƛǎǘŜƴǘ ƛƳǇŀŎǘύΦ CǳǊǘƘŜǊΣ ǘƘŜ 9ƴƪŜπ

{ŀƳǳŜƭǎƻƴπ¢ŀƪŀȅŀƳŀπWǳŘƎŜ ǎǇŀǝŀƭ ŜǉǳƛƭƛōǊƛǳƳ ƳƻŘŜƭ ƛǎ ŀ ǎǇŀǝŀƭ ŀǳǘƻǊŜƎǊŜǎǎƛǾŜ ƳƻŘŜƭ 

ǿƘŜǊŜ ǘƘŜ ŎǳǊǊŜƴǘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŘŜǇŜƴŘ ƻƴ ǘƘŜ ǇǊŜǾƛƻǳǎ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ό!ƪŜǊΣ нлмлŀΤ 

wƻŜƘƴŜǊΣ мффсύΦ ¢ƻ ŎƻƴǘǊƻƭ ŦƻǊ ǘƘŜ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ƛƴ ǘƘŜ ǇǊŜǾƛƻǳǎ ǇŜǊƛƻŘΣ ὖ ȟ Σ ǿŜ ǊŜǎǇŜŎƛŦȅ 

Ŝǉǳŀǝƻƴ ώнΦнϐ ŀǎ ŦƻƭƭƻǿǎΥ 

ὖ ȟ ‏ ὖ‏ ȟ ‏ ὨὭίὸὪόὩὰ ‎ ὨὭίὸὸ •ὢ ȟ ‗ — ‘ ȟ    ςȢσ 

ǿƘŜǊŜ ὖ ȟ  ƛǎ ǘƘŜ ƭŀƎ ƻŦ ǘƘŜ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜΣ ǿƘƛŎƘ ǘŀƪŜǎ ƻƴ ōƻǘƘ ȊŜǊƻ ƻǊ ǇƻǎƛǝǾŜ ǾŀƭǳŜǎ 

ŘŜǇŜƴŘƛƴƎ ƻƴ ǿƘŜǘƘŜǊ ǘƘŜ ǇǊŜǾƛƻǳǎ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜ ǿŀǎ ŀ ȊŜǊƻ ƻǊ ǇƻǎƛǝǾŜ ǾŀƭǳŜΦ ‏  ƛǎ 

ǇŀǊŀƳŜǘŜǊ ƻŦ ƛƴǘŜǊŜǎǘΣ ǿƘƛŎƘ ƳŜŀǎǳǊŜǎ ǿƘŜǘƘŜǊ ǘƘŜǊŜ ƛǎ ǎǘŀǘŜ ŘŜǇŜƴŘŜƴŎŜ ƛƴ ǘƘŜ ǇǊƛŎŜ 

ŘƛũŜǊŜƴŎŜǎ όƛΦŜΦΣ ǿƘŜǘƘŜǊ ǘƘŜ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ƛƴ ǘƘŜ ǇǊŜǾƛƻǳǎ ǇŜǊƛƻŘ ƘŜƭǇ ǘƻ ǇǊŜŘƛŎǘ ǘƘŜ ǇǊƛŎŜ 

ŘƛũŜǊŜƴŎŜǎ ƛƴ ǘƘŜ ŎǳǊǊŜƴǘ ǇŜǊƛƻŘύΦ ²Ŝ ŜȄǇŜŎǘ ‏ ǘƻ ōŜ ōŜǘǿŜŜƴ л ŀƴŘ мΦ ¢ƘŜ ƳƻǊŜ ǘƘŜ ǇǊƛŎŜ 

ŘƛũŜǊŜƴŎŜ ǇŜǊǎƛǎǘǎ ǘƘŜ ŎƭƻǎŜǊ ǘƘŜ ŎƻŜŶŎƛŜƴǘ ǿƻǳƭŘ ōŜ ǘƻ мΦ CǳǊǘƘŜǊΣ ‏ Ŏŀƴ ōŜ ƛƴǘŜǊǇǊŜǘŜŘ ŀǎ 

ǘƘŜ ǎǇŜŜŘ ƻŦ ŀŘƧǳǎǘƳŜƴǘ ǘƻ ǘƘŜ ƭƻƴƎπǊǳƴ ŜǉǳƛƭƛōǊƛǳƳ ό!ƪŜǊΣ нлмлŀύΦ10   ‏  ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ 

Ŏƻƴǎǘŀƴǘ ǿƘŜǊŜŀǎ ‏ȟ‏ȟ ‏ȟ‎ ŀƴŘ • ŀǊŜ ŀƭƭ ǳƴƪƴƻǿƴ ǇŀǊŀƳŜǘŜǊǎ ǘƻ ŜǎǝƳŀǘŜΦ ‘ ȟ ƛǎ ǘƘŜ 

ƳŀǊƪŜǘπǇŀƛǊ ǊŀƴŘƻƳ ŜǊǊƻǊ ǘŜǊƳΦ ¢ƘŜ ǊŜǎǘ ƻŦ ǘƘŜ ǾŀǊƛŀōƭŜǎ ŀǊŜ ǘƘŜ ǎŀƳŜ ŀǎ ǘƘƻǎŜ ƛƴ Ŝǉǳŀǝƻƴ 

ώнΦнϐΦ 

9ǎǝƳŀǝƴƎ Ŝǉǳŀǝƻƴ ώнΦоϐ ǳǎƛƴƎ ǘƘŜ ŬȄŜŘ ŜũŜŎǘǎ tƻƛǎǎƻƴ ŜǎǝƳŀǘƻǊ ǿƛƭƭ ōŜ ƛƴŎƻƴǎƛǎǘŜƴǘ ōŜŎŀǳǎŜ 

ǘƘŜ ƭŀƎ ƻŦ ǘƘŜ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜ ŀƴŘ ƳŀǊƪŜǘπǇŀƛǊ ŬȄŜŘ ŜũŜŎǘǎ ŀǊŜ ŎƻǊǊŜƭŀǘŜŘ ό/ŀƳŜǊƻƴ ϧ ¢ǊƛǾŜŘƛΣ 

нлмоΤ ²ƻƻƭŘǊƛŘƎŜΣ нллрύΦ ¢ƘŜǊŜ ŀǊŜ ǎŜǾŜǊŀƭ ƳƻŘŜƭǎ ǘƘŀǘ ƘŀǾŜ ōŜŜƴ ŜǎǘŀōƭƛǎƘŜŘ ōŀǎŜŘ ƻƴ Ƙƻǿ 

ǘƘŜ ƭŀƎƎŜŘ ŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜ ƛǎ ƛƴŎƻǊǇƻǊŀǘŜŘ ƛƴǘƻ ǘƘŜ ŎƻƴŘƛǝƻƴŀƭ ƳŜŀƴ ƻŦ ǘƘŜ ŜȄǇƻƴŜƴǝŀƭ 

ŦǳƴŎǝƻƴ ƳŜŀƴ ƛƴ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ƛƴŘƛǾƛŘǳŀƭπǎǇŜŎƛŬŎ ŜũŜŎǘǎΦ IƻǿŜǾŜǊΣ ǘƘŜ ǇǊŜŦŜǊǊŜŘ ƳƻŘŜƭ ŦƻǊ 

Ŏƻǳƴǘ Řŀǘŀ Ƙŀǎ ƴƻǘ ōŜŜƴ ŜǎǘŀōƭƛǎƘŜŘ ƛƴ ǘƘŜ ƭƛǘŜǊŀǘǳǊŜ ŦƻǊ ōƻǘƘ ǇŀƴŜƭ ŀƴŘ ǝƳŜ ǎŜǊƛŜǎ Řŀǘŀ 

ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ƭƛƴŜŀǊ ŎŀǎŜ όǎŜŜΣ /ŀƳŜǊƻƴ ϧ ¢ǊƛǾŜŘƛΣ нлмоύΦ !ƴ ŜȄǇƻƴŜƴǝŀƭ ŦŜŜŘōŀŎƪ ƳƻŘŜƭ 

ό9Caύ ŀƭƭƻǿǎ ǘƘŜ ƭŀƎƎŜŘ ŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜ ǘƻ ŜƴǘŜǊ ǘƘŜ ŎƻƴŘƛǝƻƴŀƭ ƳŜŀƴ ƛƴ ƭŜǾŜƭǎΣ ǿƘƛŎƘ 

Ƴŀȅ ōŜ ŜȄǇƭƻǎƛǾŜ ŦƻǊ ‏ π ōŜŎŀǳǎŜ ǘƘŜ ŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜ ƛǎ ƴƻƴƴŜƎŀǝǾŜ ŀƴŘ Ƴŀȅ ǇƻƻǊƭȅ 

Ŭǘ ǘƘŜ Řŀǘŀ ŘǳŜ ǘƻ ǇƻǎǎƛōƭŜ ǎƘŀǊǇ ŘƛǎŎƻƴǝƴǳƛǝŜǎ ό/ŀƳŜǊƻƴ ϧ ¢ǊƛǾŜŘƛΣ нлмоύΦ ! ǎƻƭǳǝƻƴ ǘƻ ǘƘƛǎ 

 
10 In equation [2.3], the association between transport costs and price differences in the long run is measured 

as: . 



ол 
 

ǇǊƻōƭŜƳ ƛǎ ǘƻ ŀƭƭƻǿ ǘƘŜ ƭŀƎƎŜŘ ŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜ ǘƻ ŜƴǘŜǊ ǘƘŜ ŎƻƴŘƛǝƻƴŀƭ ƳŜŀƴ ƛƴ ƭƻƎǎ ŀƴŘ 

ŀŘƧǳǎǘ ŦƻǊ ǘƘŜ ǾŀƭǳŜǎ Ŝǉǳŀƭ ǘƻ ȊŜǊƻ ǿƛǘƘ ŀ Ŏƻƴǎǘŀƴǘ ǘƘŀǘ ǘŀƪŜǎ ǘƘŜ ǾŀƭǳŜǎ ōŜǘǿŜŜƴ ȊŜǊƻ ŀƴŘ ƻƴŜΦ 

.ƭǳƴŘŜƭƭ Ŝǘ ŀƭΦ όнллнύ ŜǎǘŀōƭƛǎƘ ŀ ƭƛƴŜŀǊ ŦŜŜŘōŀŎƪ ƳƻŘŜƭ ό[Caύ ǘƘŀǘ ŀƭƭƻǿǎ ǘƘŜ ƭŀƎƎŜŘ 

ŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜ ǘƻ ŜƴǘŜǊ ǘƘŜ ŎƻƴŘƛǝƻƴŀƭ ƳŜŀƴ ƭƛƴŜŀǊƭȅ ƛƴ ƭŜǾŜƭǎΣ ǿƘƛŎƘ ǇǊŜǾŜƴǘ ǎƘŀǊǇ 

ŘƛǎŎƻƴǝƴǳƛǝŜǎΦ !ƴƻǘƘŜǊ ŀǇǇǊƻŀŎƘ ƛǎ ǘƻ ǳǎŜ Daa ŜǎǝƳŀǘƻǊ ƻǊ ƴƻƴƭƛƴŜŀǊ ƛƴǎǘǊǳƳŜƴǘŀƭ 

ǾŀǊƛŀōƭŜǎ ŀǇǇǊƻŀŎƘ ǘƻ ƛŘŜƴǝŦȅ ǘƘŜ ǇŀǊŀƳŜǘŜǊ ƻƴ ǘƘŜ ƭŀƎƎŜŘ ŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜ ǿƘŜǊŜ ǘƘŜ 

ŀŘŘƛǝƻƴŀƭ ƭŀƎǎ ƻŦ ǘƘŜ ŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜ ŀǊŜ ǳǎŜŘ ŀǎ ƛƴǎǘǊǳƳŜƴǘǎ ŦƻǊ ǘƘŜ ŬǊǎǘ ƭŀƎ ƻŦ ǘƘŜ 

ŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜ ό/ŀƳŜǊƻƴ ϧ ¢ǊƛǾŜŘƛΣ нлмоύΦ IƻǿŜǾŜǊΣ ŀ ƳŀƧƻǊ ƭƛƳƛǘŀǝƻƴ ǿƛǘƘ ǘƘƛǎ 

ŜǎǝƳŀǝƻƴ ǇǊƻŎŜŘǳǊŜ ƛǎ ǘƘŀǘ ŜǎǝƳŀǝƻƴ ǎǳũŜǊǎ ŦǊƻƳ ǘƘŜ ƛƴŎƛŘŜƴǘŀƭ ǇŀǊŀƳŜǘŜǊ ǇǊƻōƭŜƳ ǿƘŜƴ 

ǘƘŜ ƳƻŘŜƭ Ƙŀǎ ǝƳŜπǎǇŜŎƛŬŎ ŬȄŜŘ ŜũŜŎǘǎΣ ŜǎǇŜŎƛŀƭƭȅ ŦƻǊ ƭŀǊƎŜ ǇŀƴŜƭǎ ό/ŀƳŜǊƻƴ ϧ ¢ǊƛǾŜŘƛΣ нлмоύΦ 

!ƴƻǘƘŜǊ ŀǇǇǊƻŀŎƘ ƛǎ ǘƻ ǳǎŜ ŀ ǊŀƴŘƻƳ ŜũŜŎǘ ŦǊŀƳŜǿƻǊƪ ǿƘŜǊŜ ǘƘŜ ǳƴƻōǎŜǊǾŜŘ ƘŜǘŜǊƻƎŜƴŜƛǘȅ 

Ƴŀȅ ōŜ ŀƭƭƻǿŜŘ ǘƻ ŎƻǊǊŜƭŀǘŜ ǿƛǘƘ ǘƘŜ ƛƴƛǝŀƭ ŎƻƴŘƛǝƻƴ όƛΦŜΦΣ ƛƴƛǝŀƭ ƻōǎŜǊǾŀǝƻƴǎ ƻŦ ǘƘŜ 

ŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜύ ό/ŀƳŜǊƻƴ ϧ ¢ǊƛǾŜŘƛΣ нлмоΤ ¢ǊƛǾŜŘƛΣ нлмлΤ ²ƻƻƭŘǊƛŘƎŜΣ нллрύΦ IƻǿŜǾŜǊΣ 

ǘƘŜ ŘƛǎǘǊƛōǳǝƻƴ ƻŦ ǘƘŜ ŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜ ƻǊ ǳƴƻōǎŜǊǾŜŘ ƘŜǘŜǊƻƎŜƴŜƛǘȅ ƛǎ ǊŜǉǳƛǊŜŘ ŦƻǊ ǘƘŜ 

ǇŀǊŀƳŜǘŜǊ ƻƴ ǘƘŜ ƭŀƎƎŜŘ ŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜ ǘƻ ōŜ ƛŘŜƴǝŬŜŘ όǎŜŜΣ ²ƻƻƭŘǊƛŘƎŜΣ нллрύΦ 

²ƻƻƭŘǊƛŘƎŜ όнллрύ ƛƴǘŜƎǊŀǘŜǎ ǘƘŜ ǳƴƻōǎŜǊǾŜŘ ƘŜǘŜǊƻƎŜƴŜƛǘȅ ƻǳǘ ƻŦ ǘƘŜ ŘŜƴǎƛǘȅ ŘƛǎǘǊƛōǳǝƻƴ ƻŦ 

ǘƘŜ ŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜ ƎƛǾŜƴ ǘƘŜ ŎƻǾŀǊƛŀǘŜǎΣ ŀǾŜǊŀƎŜǎ ƻŦ ǝƳŜπǾŀǊƛŀƴǘ ŎƻǾŀǊƛŀǘŜǎΣ ŀƴŘ ƛƴƛǝŀƭ 

ƻōǎŜǊǾŀǝƻƴǎ ǘƻ ƻōǘŀƛƴ ǘƘŜ ŘŜƴǎƛǘȅ ŘƛǎǘǊƛōǳǝƻƴ ƻŦ ǘƘŜ ǳƴƻōǎŜǊǾŜŘ ƘŜǘŜǊƻƎŜƴŜƛǘȅΣ ǿƘƛŎƘ Ƙŀǎ ŀ 

ǊŀƴŘƻƳ ŜũŜŎǘǎ tƻƛǎǎƻƴ ŦƻǊƳ ǿƛǘƘ ǘƘŜ DŀƳƳŀ ŘƛǎǘǊƛōǳǝƻƴΦ DƛǾŜƴ ǘƘŀǘ ǘƘŜ ƛƴƛǝŀƭ ƻōǎŜǊǾŀǝƻƴǎ 

ŀǊŜ ƴƻǘ ǊŀƴŘƻƳΣ ǘƘŜ ǳǎǳŀƭ ǊŀƴŘƻƳ ŜũŜŎǘǎ tƻƛǎǎƻƴ ŜǎǝƳŀǘƻǊ όƛΦŜΦΣ ǊŀƴŘƻƳ ŜũŜŎǘǎ ƳŀȄƛƳǳƳ 

ƭƛƪŜƭƛƘƻƻŘ ŀǇǇǊƻŀŎƘύ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ƛŘŜƴǝŦȅ ǘƘŜ ǇŀǊŀƳŜǘŜǊ ƻƴ ǘƘŜ ƭŀƎƎŜŘ ŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜ 

ό/ŀƳŜǊƻƴ ϧ ¢ǊƛǾŜŘƛΣ нлмоΤ ¢ǊƛǾŜŘƛΣ нлмлΤ ²ƻƻƭŘǊƛŘƎŜΣ нллрύΦ IƻǿŜǾŜǊΣ ǘƘƛǎ ǇǊƻŎŜŘǳǊŜ ƛǎ 

ƭƛƳƛǘŜŘ ǘƻ ōŀƭŀƴŎŜŘ ǇŀƴŜƭ Řŀǘŀ ό¢ǊƛǾŜŘƛΣ нлмлΤ ²ƻƻƭŘǊƛŘƎŜΣ нллрύΦ  

tƻƻƭƛƴƎ ǘƘŜ Řŀǘŀ Ƴŀȅ ōŜ ŀŘŜǉǳŀǘŜ ǿƘŜǊŜ ƛƴŘƛǾƛŘǳŀƭπǎǇŜŎƛŬŎ ŜũŜŎǘǎ Ƴŀȅ ōŜ ƛƎƴƻǊŜŘ ŀƴŘ ǘƘŜ 

ŎƻǊǊŜƭŀǝƻƴ ōŜǘǿŜŜƴ ŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜ ŀƴŘ ǘƘŜ ƭŀƎƎŜŘ ŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜ όƛΦŜΦΣ ǎŜǊƛŀƭ 

ŎƻǊǊŜƭŀǝƻƴύ Ƴŀȅ ōŜ ŎƻƴǘǊƻƭƭŜŘ ōȅ ƛƴŎƭǳŘƛƴƎ ǎǳŶŎƛŜƴǘ ƭŀƎǎ ƻŦ ǘƘŜ ŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜΦ CǳǊǘƘŜǊΣ 

ǝƳŜ ǎŜǊƛŜǎ ƳŜǘƘƻŘǎ Ƴŀȅ ōŜ ǳǎŜŘΦ ½ŜƎŜǊπvŀǉƛǎƘ ƳƻŘŜƭ ƛǎ ƻƴŜ ƻŦ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎ ƳŜǘƘƻŘǎΣ 

ǿƘƛŎƘ ŀƭƭƻǿǎ ǘƘŜ ƭŀƎƎŜŘ ŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜ ǘƻ ōŜ ƛƴŎƻǊǇƻǊŀǘŜŘ ƛƴǘƻ ǘƘŜ ŎƻƴŘƛǝƻƴŀƭ ƳŜŀƴ ƛƴ 

ƭƻƎǎ ŀƴŘ ǘƘŜ ƭŀƎǎ ƻŦ ǘƘŜ ŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ŎƻƴŘƛǝƻƴŀƭ ƳŜŀƴ ό/ŀƳŜǊƻƴ ϧ 

¢ǊƛǾŜŘƛΣ нлмоύΦ {ƛƳƛƭŀǊƭȅΣ ǘƘŜ ǾŀƭǳŜǎ ƻŦ ǘƘŜ ŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜ Ŝǉǳŀƭ ǘƻ ȊŜǊƻ ŀǊŜ ǊŜǎŎŀƭŜŘ ǘƻ ǘƘŜ 

ŎƻƴǎǘŀƴǘΦ 9ǎǝƳŀǝƻƴ ǿƛǘƘ ǘƘŜ ŬȄŜŘ ŜũŜŎǘǎ tƻƛǎǎƻƴ ŜǎǝƳŀǘƻǊ ƛǎ ŎƻƴǎƛǎǘŜƴǘ ǎƛƴŎŜ ŀǎȅƳǇǘƻǝŎǎ 



ом 
 

ŀǊŜ ŀŎƘƛŜǾŜŘ ŀǎ ὝᴼЊ  ό.ƭǳƴŘŜƭƭ Ŝǘ ŀƭΦΣ нллнΤ /ŀƳŜǊƻƴ ϧ ¢ǊƛǾŜŘƛΣ нлмоΤ Iƛƭƭ Ŝǘ ŀƭΦΣ мффуύΦ 

!ŎŎƻǊŘƛƴƎ ǘƻ /ŀƳŜǊƻƴ ϧ ¢ǊƛǾŜŘƛ όнлмоύΣ ŎƻƴǎƛǎǘŜƴŎȅ ƻŦ ǘƘŜ tƻƛǎǎƻƴ va[9 ƛǎ ŀŎƘƛŜǾŜŘ ƻƴŎŜ 

ǎǳŶŎƛŜƴǘ ƭŀƎǎ ƻŦ ǘƘŜ ŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜ ŀǊŜ ǳǎŜŘΣ ǘƘŜ ŦǳƴŎǝƻƴŀƭ ŦƻǊƳ ƛǎ ŎƻǊǊŜŎǘƭȅ ǎǇŜŎƛŬŜŘ 

όƛΦŜΦΣ ‐ȿ  ύΣ ŀƴŘ ƘŜǘŜǊƻǎƪŜŘŀǎǝŎπǊƻōǳǎǘ ǎǘŀƴŘŀǊŘ ŜǊǊƻǊǎ ŀǊŜ ǳǎŜŘ ŦƻǊ ƛƴŦŜǊŜƴŎŜΦ IƻǿŜǾŜǊΣ 

ƳŀƧƻǊ ƭƛƳƛǘŀǝƻƴǎ ǊŜƭŀǘŜ ǘƻ ŀƴ ŀŘ ƘƻŎ ŎƘƻƛŎŜ ƻŦ ǘƘŜ ǾŀƭǳŜ ƻŦ ǘƘŜ Ŏƻƴǎǘŀƴǘ ŀƴŘ ǇƻƻƭƛƴƎ ǘƘŜ Řŀǘŀ 

ƛƴǘƻ ŀ ǎƛƴƎƭŜ ƭƻƴƎ ǝƳŜ ǎŜǊƛŜǎ ǎŀƳǇƭŜ ό/ŀƳŜǊƻƴ ϧ ¢ǊƛǾŜŘƛΣ нлмоύΦ {ƛƴŎŜ ǿŜ ǘǊŜŀǘ ǘƘŜ ƳŀǊƪŜǘπ

ǇŀƛǊǎ ŀǎ ŎƭǳǎǘŜǊŜŘ ǎŀƳǇƭŜǎ ǿƛǘƘ Ὕ  ǇƻǎǎƛōƭŜ ƻōǎŜǊǾŀǝƻƴǎ ŀƴŘ ǿŜ ŀǊŜ ƛƴǘŜǊŜǎǘŜŘ ƛƴ ǘƘŜ 

ƛƴŘƛǾƛŘǳŀƭπǎǇŜŎƛŬŎ ŬȄŜŘ ŜũŜŎǘǎΣ —  Σ ǿŜ ǳǎŜ ƴƻƴƭƛƴŜŀǊ ƛƴǎǘǊǳƳŜƴǘŀƭ ǾŀǊƛŀōƭŜǎ ŀǇǇǊƻŀŎƘΣ 

ƛƴǎǘǊǳƳŜƴǘŀƭ ǾŀǊƛŀōƭŜ tƻƛǎǎƻƴ όƛǾǇƻƛǎǎƻƴύ ŜǎǝƳŀǘƻǊΣ ǿƛǘƘ ὖ ȟ  Σ ὖ ȟ  Σ ŀƴŘ ὖ ȟ   ŀǎ 

ƛƴǎǘǊǳƳŜƴǘǎ ŦƻǊ ὖ ȟ   ǿƛǘƘƻǳǘ ǝƳŜπǎǇŜŎƛŬŎ ŬȄŜŘ ŜũŜŎǘǎΦ ¢ƘŜ ƛǾǇƻƛǎǎƻƴ ŜǎǝƳŀǘƻǊ 

ƛƳǇƭŜƳŜƴǘǎ ŀ ǘǿƻπǎǘŜǇ Daa ŜǎǝƳŀǝƻƴ ǇǊƻŎŜŘǳǊŜ ǿƛǘƘ ŀŘŘƛǝǾŜ ƻǊ ƳǳƭǝǇƭƛŎŀǝǾŜ ŜǊǊƻǊǎ 

ό²ƛƴŘƳŜƛƧŜǊ ϧ {ŀƴǘƻǎ {ƛƭǾŀΣ мффтύΦ ²Ŝ ŀƭƭƻǿ ǝƳŜ ǾŀǊȅƛƴƎ ŎƻǾŀǊƛŀǘŜǎ ǘƻ ŎŀǇǘǳǊŜ ǝƳŜ 

ǾŀǊƛŀǝƻƴΦ11 

/ƻƴǎǘǊǳŎǝƻƴ ƻŦ ƳŀǊƪŜǘ ǇŀƛǊǎ ŀƴŘ ǇƻǘŜƴǝŀƭ ǎŜƭŜŎǝƻƴ ōƛŀǎ 

CƻǊ ὔ ƴǳƳōŜǊ ƻŦ ƳŀǊƪŜǘǎΣ ǿŜ Ŏŀƴ ŎƻƴǎǘǊǳŎǘ ŀ ǎŜǘ ƻŦ ὡ ƳŀǊƪŜǘπǇŀƛǊǎ ŀǎ ŦƻƭƭƻǿǎΥ 

ὡ
ρ

ς
ὔὔ ρȟ ὼ ρȟȣȟὔ ρȠώ ὼ ρȟȣȟὔ      ςȢτ 

ὡ ƛǎ ŀƭǎƻ ƪƴƻǿƴ ŀǎ ŘȅŀŘǎ ƛƴ ƴŜǘǿƻǊƪ ŦƻǊƳŀǝƻƴ ƭƛǘŜǊŀǘǳǊŜΦ12 ὡ ŎƻƳǇǊƛǎŜǎ ǳƴŘƛǊŜŎǘŜŘ ƳŀǊƪŜǘ 

ǇŀƛǊǎ όƛΦŜΦΣ ὡ  Ґ ὡ ύ ǿƘŜǊŜŀǎ ǎŜƭŦπŎƻƴƴŜŎǘŜŘ ƳŀǊƪŜǘ ǇŀƛǊǎ όƛΦŜΦΣ ὡ  ƻǊ ὡ   ƭŜŀŘƛƴƎ ǘƻ ὼ  

ώύ ŀǊŜ ǊŜƳƻǾŜŘ ό!Ǌƻƴƻǿ Ŝǘ ŀƭΦΣ нлмрΤ /ŀƳŜǊƻƴ ϧ aƛƭƭŜǊΣ нлмпΤ DǊŀƘŀƳΣ нлмтΤ wƻŜƘƴŜǊΣ мффсύ 

CǳǊǘƘŜǊΣ ǿŜ ǊŜƳƻǾŜ ŘǳǇƭƛŎŀǘŜǎ ǿƘŜǊŜ ὼ  ώ  ƛƴ ǳƴŘƛǊŜŎǘŜŘ ƳŀǊƪŜǘ ǇŀƛǊǎ ƎƛǾŜƴ ǘƘŀǘ ὡ  Ґ ὡ  

ό/ŀƳŜǊƻƴ ϧ aƛƭƭŜǊΣ нлмпύΦ13 ²ƛǘƘ Ὕ όƛΦŜΦΣ ὸ ρȟȣȟὝύ ǝƳŜ ǇŜǊƛƻŘǎΣ ǘƘŜǊŜ Ŏŀƴ ōŜ ŀǎ Ƴŀƴȅ ŀǎ 

ὡὝ ǇƻǎǎƛōƭŜ ƻōǎŜǊǾŀǝƻƴǎΦ !ǎǎǳƳŜ Ὓ ρ ƛŦ ǿŜ ƻōǎŜǊǾŜ ǇǊƛŎŜǎ ƛƴ ŜŀŎƘ ƳŀǊƪŜǘ ǇŀƛǊ ŀƴŘ ȊŜǊƻ 

ƻǘƘŜǊǿƛǎŜΦ CƻǊ ŜŀŎƘ ƳŀǊƪŜǘ ǇŀƛǊ ὡΣ ǿŜ ŘǊŀǿ ŀ ǎǳōǎŀƳǇƭŜ ƻŦ ƳŀǊƪŜǘ ǇŀƛǊǎ Ὃ ǿƘŜƴŜǾŜǊ Ὓ ρΦ 

¢ƘǳǎΣ ƻǳǊ ǎǳōǎŀƳǇƭŜ Ὃ ƛǎ ǊŜǎǘǊƛŎǘŜŘ ǘƻ ƳŀǊƪŜǘ ǇŀƛǊǎ ǘƘŀǘ ƘŀǾŜ ǇǊƛŎŜ ƻōǎŜǊǾŀǝƻƴǎ ǘƘŀǘ ŀƭƭƻǿǎ 

 
11 Given that we do not explicitly control for the market-pair and time fixed effects, our coefficient of interest, 
 might also be picking up the effects of other factors that are correlated with the fuel price such as  ,‏
devaluation of the local currency. 
12 This means that our primary equation [2.2] has a canonical form where the price differences and the 

covariates are a series of ὔὔ ρ matrices (Fafchamps & Gubert, 2007).  
13 Undirected relationship means that ὡ will contain 2 observations per market pair in the direction from ὼ to 
ώ and another one in the direction from ώ to ὼ.  



он 
 

ǳǎ ǘƻ ŎƻƳǇǳǘŜ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ōŜǘǿŜŜƴ ǘƘŜ ƳŀǊƪŜǘ ǇŀƛǊǎΦ {ŜƭŜŎǝƻƴ ƻŦ ǘƘŜ ƳŀǊƪŜǘ ǇŀƛǊǎ ƛƴǘƻ 

Ὃ ōŀǎŜŘ ƻƴ ǘƘŜ ƻǳǘŎƻƳŜ όƛΦŜΦΣ Ὓ ρύ Ƴŀȅ ƛƴǘǊƻŘǳŎŜ ŀ ǎŀƳǇƭŜ ǎŜƭŜŎǝƻƴ ōƛŀǎ ǇǊƻōƭŜƳΣ ǿƘƛŎƘ 

ǿƻǳƭŘ ƭŜŀŘ ǘƻ ƛƴŎƻƴǎƛǎǘŜƴǘ ŜǎǝƳŀǘŜǎ ƛƴ Ŝǉǳŀǝƻƴ ώнΦнϐΦ ¢ƘǳǎΣ ǎŜƭŜŎǝƻƴ ōƛŀǎ Ƴŀȅ ŀǊƛǎŜ 

ǿƘŜƴŜǾŜǊ ǿŜ ŜȄŎƭǳŘŜ ƳŀǊƪŜǘ ǇŀƛǊǎ ǿƛǘƘ ƳƛǎǎƛƴƎ ǇǊƛŎŜǎΦ  

¢ƘŜǊŜ ŀǊŜ ǎŜǾŜǊŀƭ ƳŜŎƘŀƴƛǎƳǎ ǘƘŀǘ Ƴŀȅ ƭŜŀŘ ǘƻ ƳƛǎǎƛƴƎ ǇǊƛŎŜǎ ƛƴ ŦƻƻŘ ƳŀǊƪŜǘǎΦ !ŎŎƻǊŘƛƴƎ ǘƻ 

!ƴŘǊŜŜ όнлнмύΣ ǇǊƛŎŜǎ Ƴŀȅ ōŜ ƳƛǎǎƛƴƎ ƛƴ ǎƻƳŜ ƭƻŎŀƭ ƳŀǊƪŜǘǎ ǿƘŜƴ ŦƻƻŘ ƛǘŜƳǎ ŀǊŜ ŀǾŀƛƭŀōƭŜ 

ŘǳŜ ǘƻ ƛƴŀŘŜǉǳŀǘŜ ǊŜǎƻǳǊŎŜǎ ǘƻ ŎƻƭƭŜŎǘ ŘŀǘŀΣ ƛƳǇŀǎǎŀōƭŜ ǊƻŀŘǎ ŎƻƴƴŜŎǝƴƎ ǘƘŜ ƳŀǊƪŜǘǎΣ ŀƴŘ 

ǎǳŘŘŜƴ ƭƻŎŀƭ ŎƻƴƅƛŎǘǎ ŀƴŘ ŎǊƛǎŜǎ ǘƘŀǘ ƛƴǘŜǊŦŜǊŜ ǿƛǘƘ Řŀǘŀ ŎƻƭƭŜŎǝƻƴΦ CǳǊǘƘŜǊΣ ŦƻƻŘ ǇǊƛŎŜǎ Ƴŀȅ 

ǘŜƴŘ ǘƻ ōŜ ƳƛǎǎƛƴƎ ƛƴ ǎƻƳŜ ƳŀǊƪŜǘǎ ŀǘ ŎŜǊǘŀƛƴ ǝƳŜǎ ƻŦ ǘƘŜ ȅŜŀǊ ŘŜǎǇƛǘŜ ŜũƻǊǘǎ ǘƻ ŎƻƭƭŜŎǘ ǘƘŜ 

Řŀǘŀ όDƛƭōŜǊǘ Ŝǘ ŀƭΦΣ нлмтύΦ LŦ ǘƘŜ ǇǊƛŎŜǎ ŀǊŜ ƳƛǎǎƛƴƎ ŎƻƳǇƭŜǘŜƭȅ ŀǘ ǊŀƴŘƻƳΣ ǘƘŜƴ ŜǎǝƳŀǝƻƴ ƻŦ 

Ŝǉǳŀǝƻƴ ώнΦнϐ ǿƛǘƘ ƻǳǊ ǎǳōǎŀƳǇƭŜ ǿƛƭƭ ōŜ ŎƻƴǎƛǎǘŜƴǘΦ ¢Ƙƛǎ Ƴŀȅ ōŜ ǘƘŜ ŎŀǎŜΣ ŦƻǊ ƛƴǎǘŀƴŎŜΣ ǿƘŜƴ 

ǘƘŜ ǇǊƛŎŜǎ ŦƻǊ ǘƘŜ ƳŀǊƪŜǘ ǇŀƛǊǎ ŀƭǿŀȅǎ ǘŜƴŘ ǘƻ ōŜ ƳƛǎǎƛƴƎ ŦƻǊ ǘƘŜ ǿƘƻƭŜ ȅŜŀǊ ƻǊ ŀǘ ǘƘŜ ǎŀƳŜ 

ǝƳŜ ŘǳǊƛƴƎ ŜŀŎƘ ȅŜŀǊΦ /ƻƴǾŜǊǎŜƭȅΣ ƛŦ ǘƘŜ ƳƛǎǎƛƴƎƴŜǎǎ ƛƴ ǘƘŜ ǇǊƛŎŜǎ ƛǎ ƴƻǘ ŀǘ ǊŀƴŘƻƳΣ ǘƘŜƴ 

ŜǎǝƳŀǝƻƴ ƻŦ Ŝǉǳŀǝƻƴ ώнΦнϐ ǿƛǘƘ ƻǳǊ ǎǳōǎŀƳǇƭŜ ǿƛƭƭ ōŜ ƛƴŎƻƴǎƛǎǘŜƴǘ ŘǳŜ ǘƻ ǎŀƳǇƭŜ ǎŜƭŜŎǝƻƴ 

ōƛŀǎ ǇǊƻōƭŜƳΦ ¢Ƙƛǎ Ƴŀȅ ōŜ ǘƘŜ ŎŀǎŜΣ ŦƻǊ ƛƴǎǘŀƴŎŜΣ ǿƘŜƴ ǘƘŜ ǇǊƛŎŜǎ ŦƻǊ ǘƘŜ ƳŀǊƪŜǘ ǇŀƛǊǎ ŜȄƛǎǘ ƛƴ 

ǎƻƳŜ ƳƻƴǘƘǎ ŀƴŘ ƴƻǘ ƛƴ ƻǘƘŜǊ ƳƻƴǘƘǎ ǿƛǘƘƻǳǘ ŀ ǇŀǧŜǊƴ ƻǊ ƴƻǘ ǎȅǎǘŜƳŀǝŎŀƭƭȅΦ  

¢ƻ ŘŜǘŜǊƳƛƴŜ Ƙƻǿ ǘƘŜ ƳƛǎǎƛƴƎƴŜǎǎ Ƴŀȅ ŀũŜŎǘǎ ƻǳǊ Ƴŀƛƴ ǊŜǎǳƭǘǎΣ ǿŜ ǇǊƻŎŜŜŘ ŀǎ ŦƻƭƭƻǿǎΥ όƛύ ǿŜ 

ǎŜǘ ǘƘŜ ƳƛǎǎƛƴƎ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ǘƻ ǘƘŜƛǊ ƳŀȄƛƳǳƳ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ƻōǎŜǊǾŜŘ ƛƴ ŜŀŎƘ ȅŜŀǊ 

ōŜǘǿŜŜƴ ǘƘŜ ƳŀǊƪŜǘ ǇŀƛǊǎ ŀƴŘ ǊŜπŜǎǝƳŀǘŜ Ŝǉǳŀǝƻƴ ώнΦнϐ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ǎƛȊŜ ƻŦ ǘƘŜ ōƛŀǎΦ 

!ƭǘƘƻǳƎƘ ǘƘƛǎ ƛƎƴƻǊŜǎ ŘŜƳŀƴŘΣ ƛǘ ǊŜƅŜŎǘǎ ǘƘŜ ƛŘŜŀ ǘƘŀǘ ǘƘŜ ŦƻƻŘ ƛǘŜƳ ƛǎ ƳƛǎǎƛƴƎ ōŜŎŀǳǎŜ ƛǘ ƛǎ 

ǘƻƻ ŜȄǇŜƴǎƛǾŜ ǘƻ ǎǳǇǇƭȅ ŦƻǊ ƳŀǊƪŜǘ ǘǊŀŘŜǊǎΦ όƛƛύ ²Ŝ ŜǎǝƳŀǘŜ Ŝǉǳŀǝƻƴ ώнΦнϐ ǿƛǘƘ ƳŀǊƪŜǘπƳƻƴǘƘ 

ŬȄŜŘ ŜũŜŎǘǎ ǘƻ ŎƻƴǘǊƻƭ ŦƻǊ ƳŀǊƪŜǘπǎǇŜŎƛŬŎ ǎŜŀǎƻƴŀƭƛǘȅ ό5ƛŜǘǊƛŎƘ Ŝǘ ŀƭΦΣ нлннΤ ½ŀƴǘΣ нлмуύΦ 

/ƻƴǘǊƻƭƭƛƴƎ ŦƻǊ ƳŀǊƪŜǘπǇŀƛǊ ǎǇŜŎƛŬŎ ǎŜŀǎƻƴŀƭƛǘȅ ŀƴŘ ƳŀǊƪŜǘπǇŀƛǊ ŬȄŜŘ ŜũŜŎǘǎ ŎƻǳƭŘ ŀƭǎƻ ƘŜƭǇ 

ǘƻ ŘŜŀƭ ǿƛǘƘ ǘƘŜ ǎŀƳǇƭŜ ǎŜƭŜŎǝƻƴ ōƛŀǎ ǿƘŜƴ ƳƛǎǎƛƴƎƴŜǎǎ ƛƴ ǇǊƛŎŜǎ ƛǎ ǊŜƭŀǘŜŘ ǘƻ ǎŜŀǎƻƴŀƭƛǘȅΦ  

2.4.3 Data 

¢Ƙƛǎ ǎǘǳŘȅ ǳǎŜǎ ŎƻƴǎǳƳŜǊ ǇǊƛŎŜ ƳƻƴƛǘƻǊƛƴƎ Řŀǘŀ ǘƘŀǘ aŀƭŀǿƛΩǎ bŀǝƻƴŀƭ {ǘŀǝǎǝŎŀƭ hŶŎŜ όb{hύ 

ŎƻƭƭŜŎǘǎ ǘƻ ŎƻƳǇǳǘŜ ǘƘŜ ƳƻƴǘƘƭȅ /ƻƴǎǳƳŜǊ tǊƛŎŜ LƴŘŜȄ ό/tLύΦ ¢Ƙƛǎ ŘŀǘŀǎŜǘ ǿŀǎ ƳŀŘŜ ŀǾŀƛƭŀōƭŜ 

ǘƻ ǘƘŜ /ƘŀƴƎƛƴƎ !ŎŎŜǎǎ ǘƻ bǳǘǊƛǝƻǳǎ 5ƛŜǘǎ ƛƴ !ŦǊƛŎŀ ŀƴŘ {ƻǳǘƘ !ǎƛŀ ό/!b5!{!ύ ǇǊƻƧŜŎǘ 

όYŀƛȅŀǘǎŀ Ŝǘ ŀƭΦΣ нлмфύΦ Lǘ Ŏƻƴǘŀƛƴǎ ƳƻƴǘƘƭȅ ǊŜǘŀƛƭ ǇǊƛŎŜǎ ŦƻǊ нс ǾŀǊƛƻǳǎ ŦƻƻŘǎ ǘƘŀǘ ǿŜǊŜ 

ŎƻƴǎƛǎǘŜƴǘƭȅ ŎƻƭƭŜŎǘŜŘ ŦǊƻƳ WŀƴǳŀǊȅ нллт ǘƘǊƻǳƎƘ ǘƻ Wǳƭȅ нлмт ŀŎǊƻǎǎ нф ǊǳǊŀƭ ƳŀǊƪŜǘǎ ό{ŜŜ 
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Yŀƛȅŀǘǎŀ Ŝǘ ŀƭΦ όнлмфύ ŦƻǊ ŀ ŘŜǎŎǊƛǇǝƻƴ ƻƴ Ƙƻǿ ǘƘŜ Řŀǘŀ ŀǊŜ ŎƻƭƭŜŎǘŜŘύΦ CǳǊǘƘŜǊΣ ǿŜ ŎƻƭƭŜŎǘŜŘ 

ŀŘŘƛǝƻƴŀƭ ǇǊƛŎŜ Řŀǘŀ ŦǊƻƳ b{h ŦǊƻƳ !ǳƎǳǎǘ нлмт ǘƘǊƻǳƎƘ ǘƻ Wǳƭȅ нлнм ŀŎǊƻǎǎ ǘƘŜ нф ǊǳǊŀƭ 

ƳŀǊƪŜǘǎΣ ŀƴŘ ŀŘŘƛǝƻƴŀƭ ǇǊƛŎŜ Řŀǘŀ ŦƻǊ о ǳǊōŀƴ ƳŀǊƪŜǘǎ ŦǊƻƳ WŀƴǳŀǊȅ нллт ǘƘǊƻǳƎƘ ǘƻ Wǳƭȅ 

нлнмΦ ¢ƘǳǎΣ ǿŜ ƘŀǾŜ ǇǊƛŎŜ Řŀǘŀ ŦƻǊ он ƳŀǊƪŜǘǎ ŀŎǊƻǎǎ ǘƘŜ ŎƻǳƴǘǊȅ ǎǇŀƴƴƛƴƎ ŦǊƻƳ WŀƴǳŀǊȅ нллт 

ǘƘǊƻǳƎƘ ǘƻ Wǳƭȅ нлнм όǎŜŜ ŬƎǳǊŜ !Φм ŦƻǊ ǘƘŜ ǎǇŀǝŀƭ ŘƛǎǘǊƛōǳǝƻƴ ƻŦ ŦƻƻŘ ƳŀǊƪŜǘǎ ŀŎǊƻǎǎ ǘƘŜ 

ŎƻǳƴǘǊȅύΦ Lƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ C!h ŀƴŘ CIL осл όнлмсύΣ ǿŜ ŎƭŀǎǎƛŬŜŘ ǘƘŜ ŦƻƻŘ ƛǘŜƳǎ ƛƴǘƻ ŀƴƛƳŀƭ 

ǎƻǳǊŎŜ ŦƻƻŘǎ όт ƛǘŜƳǎύΣ ǾŜƎŜǘŀōƭŜǎ όр ƛǘŜƳǎύΣ ŦǊǳƛǘǎ όн ƛǘŜƳǎύΣ ƭŜƎǳƳŜǎ ŀƴŘ ƴǳǘǎ όо ƛǘŜƳǎύΣ ŀƴŘ 

ǎǘŀǇƭŜǎ ƛƴŎƭǳŘƛƴƎ Ǌƻƻǘǎ ŀƴŘ ǘǳōŜǊǎ όф ƛǘŜƳǎύΦ ¢ƘŜƴΣ ǿŜ ŎƭŀǎǎƛŬŜŘ ǘƘŜ ŦƻƻŘ ƛǘŜƳǎ ƛƴǘƻ ǇǊƻŎŜǎǎŜŘ 

ŀƴŘ ǳƴǇǊƻŎŜǎǎŜŘ ŦƻƻŘ ƛǘŜƳǎ ǘƻ ƛŘŜƴǝŦȅ ŦƻƻŘǎ ǘƘŀǘ Ŏŀƴ Ŝŀǎƛƭȅ ōŜ ƻǊƎŀƴƛǎŜŘ ƛƴǘƻ ƭŀǊƎŜǊ ǾƻƭǳƳŜǎΦ 

!ōƻǳǘ нн ŦƻƻŘ ƛǘŜƳǎ ŀǊŜ ǳƴǇǊƻŎŜǎǎŜŘΣ ǿƘƛƭŜ ƻƴƭȅ п ŦƻƻŘ ƛǘŜƳǎ ŀǊŜ ǇǊƻŎŜǎǎŜŘ όƛΦŜΦΣ ǳƭǘǊŀπ

ǇŀǎǘŜǳǊƛȊŜŘ ƳƛƭƪΣ ǇƻǿŘŜǊŜŘ ƳƛƭƪΣ ǿƘƛǘŜ ōǊŜŀŘ ǎǘŀƴŘŀǊŘ ƭƻŀŦΣ ŀƴŘ ǿƘƛǘŜ ōǳƴǎύΦ ²Ŝ ŀƭǎƻ 

ƎǊƻǳǇŜŘ ǘƘŜ ŦƻƻŘ ƛǘŜƳǎ ƛƴǘƻ ƳƻǊŜ ǇŜǊƛǎƘŀōƭŜ ŀƴŘ ƭŜǎǎ ǇŜǊƛǎƘŀōƭŜǎ ŦƻƻŘǎΦ !ōƻǳǘ нл ŦƻƻŘ ƛǘŜƳǎ 

ŀǊŜ ƳƻǊŜ ǇŜǊƛǎƘŀōƭŜΣ ǿƘƛƭŜ с ŦƻƻŘ ƛǘŜƳǎ ŀǊŜ ƭŜǎǎ ǇŜǊƛǎƘŀōƭŜΦ CƛƴŀƭƭȅΣ ǿŜ ŎƭŀǎǎƛŬŜŘ ǘƘŜ ŦƻƻŘ 

ƛǘŜƳǎ ƛƴǘƻ ƳƻǊŜ ƴǳǘǊƛǝƻǳǎ όŀƴƛƳŀƭ ǎƻǳǊŎŜ ŦƻƻŘǎΣ ǾŜƎŜǘŀōƭŜǎΣ ŀƴŘ ŦǊǳƛǘǎύ ŀƴŘ ƭŜǎǎ ƴǳǘǊƛǝƻǳǎ 

όƭŜƎǳƳŜǎ ŀƴŘ ƴǳǘǎΣ ŀƴŘ ǎǘŀǇƭŜǎ ƛƴŎƭǳŘƛƴƎ Ǌƻƻǘǎ ŀƴŘ ǘǳōŜǊǎύ ŦƻƻŘǎΦ !ōƻǳǘ мп ŦƻƻŘ ƛǘŜƳǎ ŀǊŜ 

ƳƻǊŜ ƴǳǘǊƛǝƻǳǎΣ ǿƘƛƭŜ мн ŦƻƻŘ ƛǘŜƳǎ ŀǊŜ ƭŜǎǎ ƴǳǘǊƛǝƻǳǎΦ  

¢ƘŜƴΣ ǿŜ ŎƻƳǇƛƭŜŘ ǎŜŎƻƴŘŀǊȅ Řŀǘŀ ŦǊƻƳ ǾŀǊƛƻǳǎ ǎƻǳǊŎŜǎΦ ¢ƘŜ Řŀǘŀ ƻƴ ƳƻƴǘƘƭȅ ŀǾŜǊŀƎŜ ŘƛŜǎŜƭ 

ǇǳƳǇ ǇǊƛŎŜǎ ǿŜǊŜ ƻōǘŀƛƴŜŘ ŦǊƻƳ ǘƘŜ aŀƭŀǿƛ 9ƴŜǊƎȅ wŜƎǳƭŀǘƻǊȅ !ǳǘƘƻǊƛǘȅ όa9w!ύΣ ŀƴƴǳŀƭ 

ǇƻǇǳƭŀǝƻƴ ŘŜƴǎƛǘȅ όōƻǘƘ ŎǳǊǊŜƴǘ ŀƴŘ ǇǊƻƧŜŎǝƻƴǎύ ƛƴ ǘƘŜ ŘƛǎǘǊƛŎǘǎ ǘƘŜ ƳŀǊƪŜǘǎ ƻǇŜǊŀǘŜ ǿŜǊŜ 

ƻōǘŀƛƴŜŘ ŦǊƻƳ ǘƘŜ aŀƭŀǿƛΩǎ tƻǇǳƭŀǝƻƴ ŀƴŘ IƻǳǎƛƴƎ /ŜƴǎǳǎΣ ǿƘƛŎƘ ŀǊŜ ŎƻƭƭŜŎǘŜŘ ŀƴŘ ƳŀŘŜ 

ŀǾŀƛƭŀōƭŜ ōȅ b{hΦ CǳǊǘƘŜǊΣ ǿŜ ƻōǘŀƛƴŜŘ ŀƴƴǳŀƭ ŀƎǊƛŎǳƭǘǳǊŀƭΣ ƭƛǾŜǎǘƻŎƪΣ ŀƴŘ ŬǎƘ ǇǊƻŘǳŎǝƻƴ Řŀǘŀ 

ŦǊƻƳ ǘƘŜ aƛƴƛǎǘǊȅ ƻŦ !ƎǊƛŎǳƭǘǳǊŜΦ ¢ƘŜ ŎƭƛƳŀǘŜ Řŀǘŀ όƛΦŜΦΣ Řŀƛƭȅ ǇǊŜŎƛǇƛǘŀǝƻƴΣ ƳƛƴƛƳǳƳ ŀƴŘ 

ƳŀȄƛƳǳƳ ǘŜƳǇŜǊŀǘǳǊŜΣ ŀƴŘ ŜƭŜǾŀǝƻƴύ ŦƻǊ ŎƻƳǇǳǘŀǝƻƴ ƻŦ ǘƘŜ {ǘŀƴŘŀǊŘƛǎŜŘ tǊŜŎƛǇƛǘŀǝƻƴπ

9ǾŀǇƻǘǊŀƴǎǇƛǊŀǝƻƴ LƴŘŜȄ ό{t9Lύ ŦƻǊ ŜŀŎƘ ƭƻŎŀǝƻƴ ǘƘŜ ƳŀǊƪŜǘǎ ƻǇŜǊŀǘŜ ǿŜǊŜ ƻōǘŀƛƴŜŘ ŦǊƻƳ ǘƘŜ 

bŀǝƻƴŀƭ !ŜǊƻƴŀǳǝŎǎ ŀƴŘ {ǇŀŎŜ !ŘƳƛƴƛǎǘǊŀǝƻƴ όb!{!ύ [ŀƴƎƭŜȅ wŜǎŜŀǊŎƘ /ŜƴǘŜǊ ό[ŀw/ύ 

tǊŜŘƛŎǝƻƴ ƻŦ ²ƻǊƭŘǿƛŘŜ 9ƴŜǊƎȅ wŜǎƻǳǊŎŜ όth²9wύ tǊƻƧŜŎǘ ŦǳƴŘŜŘ ǘƘǊƻǳƎƘ ǘƘŜ b!{! 9ŀǊǘƘ 

{ŎƛŜƴŎŜκ!ǇǇƭƛŜŘ {ŎƛŜƴŎŜ tǊƻƎǊŀƳΦ14 ¢ƘŜ Řŀƛƭȅ ŎƭƛƳŀǘŜ Řŀǘŀ ŀǊŜ ŀǾŀƛƭŀōƭŜ ŦǊƻƳ мфум ǘƘǊƻǳƎƘ ǘƻ 

нлнпΦ DƛǾŜƴ ƻǳǊ ŘŀǘŀΣ ǿŜ ŎŀƭŎǳƭŀǘŜ {t9L ǾŀƭǳŜǎ ǳǎƛƴƎ IŀǊƎǊŜŀǾŜǎ ŀǇǇǊƻŀŎƘ ŦƻǊ ŜŀŎƘ ƭƻŎŀǝƻƴ ƛƴ 

 
14 https://power.larc.nasa.gov/data-access-viewer/  

https://power.larc.nasa.gov/data-access-viewer/
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ŜŀŎƘ ƳƻƴǘƘ ǳǎƛƴƎ ŀ ǝƳŜ ǎŎŀƭŜ ƻŦ ǘƘǊŜŜ ƳƻƴǘƘǎ ό.ŜƎǳŜǊƝŀ ϧ ±ƛŎŜƴǘŜπ{ŜǊǊŀƴƻΣ нлмтύΦ15 {t9L 

ǘŀƪŜǎ ƻƴ ōƻǘƘ ƴŜƎŀǝǾŜ ŀƴŘ ǇƻǎƛǝǾŜ ǾŀƭǳŜǎΣ ǿƘŜǊŜ ǇƻǎƛǝǾŜ ǾŀƭǳŜǎ ǊŜǇǊŜǎŜƴǘ ǿŜǘ ŜǾŜƴǘǎ ŀƴŘ 

ƴŜƎŀǝǾŜ ǾŀƭǳŜǎ ǊŜǇǊŜǎŜƴǘ ŘǊȅ ŜǾŜƴǘǎ ό[Ŝǧŀ Ŝǘ ŀƭΦΣ нлнмύΦ ¢ƘǳǎΣ ƭŀǊƎŜǊ ǇƻǎƛǝǾŜ {t9L ǾŀƭǳŜǎ ǎƛƎƴŀƭ 

ƅƻƻŘǎ ǿƘƛƭŜ ǎƳŀƭƭŜǊ ƴŜƎŀǝǾŜ {t9L ǾŀƭǳŜǎ ǎƛƎƴŀƭ ŘǊƻǳƎƘǘΦ ²Ŝ ǳǎŜ ǘƘŜ ƭŀǊƎŜǊ ǇƻǎƛǝǾŜ {t9L ǾŀƭǳŜǎ 

όҔҐфлǘƘ ǇŜǊŎŜƴǝƭŜύ ǘƻ ŎƻƴǎǘǊǳŎǘ ŀ ŘǳƳƳȅ ǾŀǊƛŀōƭŜ ŦƻǊ ƅƻƻŘǎΣ ŀƴŘ ǘƘŜ ǎƳŀƭƭŜǊ ƴŜƎŀǝǾŜ {t9L 

ǾŀƭǳŜǎ όғҐнлǘƘ ǇŜǊŎŜƴǝƭŜύ ǘƻ ŎƻƴǎǘǊǳŎǘ ǘƘŜ ŘǳƳƳȅ ǾŀǊƛŀōƭŜ ŦƻǊ ŘǊƻǳƎƘǘ ŎƻƴŘƛǝƻƴǎΦ CƛƴŀƭƭȅΣ ǿŜ 

ƻōǘŀƛƴŜŘ ǘƘŜ ǊƻǳǘŜ ŘƛǎǘŀƴŎŜǎ ƻǾŜǊ ǇŀǾŜŘ ǊƻŀŘǎ ōŜǘǿŜŜƴ ǘƘŜ ƳŀǊƪŜǘ ǇŀƛǊǎ ŦǊƻƳ ǘƘŜ DƻƻƎƭŜ 

aŀǇǎ ƻƴ aŀƭŀǿƛΩǎ ǇŀǾŜŘ ǊƻŀŘ ƴŜǘǿƻǊƪΦ  

2.4.4 Descriptive statistics    

¢ŀōƭŜ нΦм ǇǊŜǎŜƴǘǎ ǘƘŜ ŀǾŜǊŀƎŜ ƳƻƴǘƘƭȅ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ƻŦ ŜŀŎƘ ŦƻƻŘ ƛǘŜƳ ŀŎǊƻǎǎ ƳŀǊƪŜǘ ǇŀƛǊǎ 

ŦǊƻƳ Wŀƴ нллт ǘƘǊƻǳƎƘ ǘƻ Wǳƭȅ нлнмΦ16 ²ƛǘƘ он ƳŀǊƪŜǘǎΣ ǿŜ ǿƻǳƭŘ ƘŀǾŜ пфс ƳŀǊƪŜǘ ǇŀƛǊǎ ǿƛǘƘ 

усΣ улл ǇƻǎǎƛōƭŜ ƻōǎŜǊǾŀǝƻƴǎ ǇŜǊ ŦƻƻŘ ƛǘŜƳ ƻǾŜǊ мп ȅŜŀǊǎ ŀƴŘ т ƳƻƴǘƘǎ όƛΦŜΦΣ мтр ƳƻƴǘƘǎύΦ 

IƻǿŜǾŜǊΣ ƴƻǘ ŀƭƭ ŦƻƻŘǎ ŀǊŜ ŀǾŀƛƭŀōƭŜ ŀǘ ŜŀŎƘ ƳŀǊƪŜǘ ƛƴ ŜŀŎƘ ƳƻƴǘƘ ŘǳŜ ǘƻ ǎŜŀǎƻƴŀƭƛǘȅ ŀƴŘ 

ǎǘƻŎƪƻǳǘǎΦ17Σ18 ¢ŀōƭŜ нΦм ǎƘƻǿǎ ǘƘŀǘ ǘƘŜ ŀǾŜǊŀƎŜ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ƻŦ ŜŀŎƘ ŦƻƻŘ ƛǘŜƳ ƛƴ a²YκYƎ 

ǾŀǊƛŜǎ ǿƛŘŜƭȅ ŀŎǊƻǎǎ ǘƘŜ ƳŀǊƪŜǘ ǇŀƛǊǎΦ tƻǿŘŜǊŜŘ ƳƛƭƪΣ ǳǘŀƪŀ ό[ŀƪŜ aŀƭŀǿƛ ŎƛŎƘƭƛŘύΣ ŀƴŘ ǳǎƛǇŀ 

ό[ŀƪŜ aŀƭŀǿƛ ǎŀǊŘƛƴŜύ ŀǊŜ ǘƘŜ ƻƴƭȅ ŦƻƻŘ ƛǘŜƳǎ ǿƛǘƘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ƻŦ ƎǊŜŀǘŜǊ ǘƘŀƴ 

a²YрллκƪƎ ŀŎǊƻǎǎ ƳŀǊƪŜǘ ǇŀƛǊǎΦ aƻǎǘ ŦƻƻŘ ƛǘŜƳǎ ƘŀǾŜ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ƻŦ ƭŜǎǎ ǘƘŀƴ 

a²YнллκƪƎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎΦ 

 

  

 
15 SPEI is calculated as the difference between precipitation (w) and potential evapotranspiration (z): ώ ύ
ᾀ. ώ is climatic water balance. The log-logistic probability distribution is used to standardize ώ to allow 
comparison over space and time, and at various time scales (Beguería et al., 2014; Vicente-Serrano et al., 2010).   
16 Figure A.2 for the proportion of the price differences for each food item equal to zero. The results indicate 
that maize grain (ADMARC), goat meat, beef, and white buns have greater than 10% of price differences equal 
to zero. The proportion of price differences equal to zero is smaller for most food items. 
17 Figure A.3 shows the proportions of the most available food item over the period under investigation. The 
results indicate that tomatoes, maize grain (private), onions, beef, brown beans, white beans, goat meat, usipa, 
potatoes, rape leaves, maize grain (ADMARC), rice grain, eggs, cabbage, fresh milk, groundnuts, white buns, and 
bananas have greater than 80% of observed prices across the market pairs while cassava has less than 60% of 
observed prices across the market pairs. 
18 Figures A.4 ς A.8 present the average month market-pair availability of each food item over the period under 
investigation. The results indicate that average month market-pair availability each year varies across the food 
items. 
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Table 2.1: Summary statistics for monthly food price differences in MWK/Kg 
Food 
classification 

Value addition Food item Obs. Mean Std. 
Dev 

Min Max 

Staples including 
roots and tubers 
(Less nutrient-
dense) 

Unprocessed/more 
perishable 

Fresh cassava 44023 47.79 55.89 0.00 542.04 

Unprocessed/more Maize flour Woyera 57195 142.72 139.21 0.00 1030.30 

Unprocessed/less 
perishable 

Maize grain (private) 79971 38.72 40.95 0.00 338.90 

Unprocessed/less 
perishable 

Maize grain ADMARC 70099 19.60 37.14 0.00 190.00 

Unprocessed/more 
perishable 

Potatoes 77243 74.59 76.78 0.00 649.47 

Unprocessed/less 
perishable 

Rice grain 69666 94.04 90.98 0.00 682.34 

Unprocessed/more 
perishable 

Sweet potatoes 59931 36.68 39.57 0.00 392.18 

Processed/more 
perishable  

White bread standard 
loaf 

76513 30.44 32.48 0.00 317.88 

Processed/more 
perishable  

White buns 58832 181.57 176.12 0.00 1024.31 

        

Legumes and nuts 
(Less nutrient-

dense) 

Unprocessed/less 
perishable 

Brown beans dried 79826 161.25 168.98 0.00 1686.99 

Unprocessed/less 
perishable 

Shelled groundnuts 67104 176.60 177.22 0.00 1879.23 

Unprocessed/less 
perishable 

White beans dried 60546 138.08 140.09 0.00 1584.01 

        

Animal source 
foods   

(More nutrient-
dense) 

Unprocessed/more 
perishable  

Beef 74,127 197.02 196.83 0.00 1355.26 

Unprocessed/ more 
perishable 

Eggs 71621 146.19 132.56 0.00 1552.87 

Processed/ more 
perishable 

Ultra-pasteurized milk 62329 60.99 64.10 0.00 463.94 

Unprocessed/ more 
perishable 

Goat meat 74588 164.14 179.22 0.00 1518.35 

Processed/ more 
perishable 

Powdered milk 40868 1152.30 1178.3
1 

0.00 6356.50 

Unprocessed more 
perishable 

Usipa sun dried (Lake 
Malawi sardine)  

78279 840.58 879.52 0.00 7938.16 

Unprocessed/ more 
perishable  

Utaka dried (Lake 
Malawi cichlid) 

56715 954.83 998.71 0.00 9029.67 

        

Vegetables 
(More nutrient-
dense) 
  

Unprocessed/more 
perishable 

Cabbage 72133 35.18 34.31 0.00 401.14 

Unprocessed/more 
perishable 

Fresh okra 53956 151.71 161.74 0.00 1285.56 

Unprocessed/more 
perishable 

Fresh onions 80090 162.75 147.99 0.00 1434.18 

Unprocessed/more 
perishable 

Fresh pumpkin leaves 
(Nkhwani) 

64589 101.92 104.22 0.00 827.87 

Unprocessed/more 
perishable 

Rape leaves 
(Tanapusi) 

74680 66.58 75.32 0.00 735.61 

        

Fruits 
(More nutrient-
dense) 

Unprocessed/ more 
perishable 

Bananas 66053 64.77 68.93 0.00 691.67 

Unprocessed/ more 
perishable 

Fresh tomatoes 80558 116.72 122.43 0.00 975.34 

bƻǘŜǎΥ !ƴƛƳŀƭ ǎƻǳǊŎŜ ŦƻƻŘǎΣ ǾŜƎŜǘŀōƭŜǎΣ ŀƴŘ ŦǊǳƛǘǎ ŀǊŜ ƳƻǊŜ ƴǳǘǊƛŜƴǘπŘŜƴǎŜ ǘƘŀƴ ƭŜƎǳƳŜǎ ŀƴŘ ƴǳǘǎΣ 

ŀƴŘ ǎǘŀǇƭŜǎ ƛƴŎƭǳŘƛƴƎ Ǌƻƻǘǎ ŀƴŘ ǘǳōŜǊǎΦ hǾŜǊŀƭƭΣ Ƴƻǎǘ ƻŦ ƻǳǊ ƳƻǊŜ ƴǳǘǊƛŜƴǘπŘŜƴǎŜ ŦƻƻŘǎ ǳƴŘŜǊ 

ŎƻƴǎƛŘŜǊŀǝƻƴ ŀǊŜ ƳƻǊŜ ǇŜǊƛǎƘŀōƭŜ ŀƴŘ ǳƴǇǊƻŎŜǎǎŜŘΦ 
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¢ŀōƭŜ нΦн ǎƘƻǿǎ ǘƘŜ ŘŜǎŎǊƛǇǝǾŜ ǎǘŀǝǎǝŎǎ ŦƻǊ ǘƘŜ ǾŀǊƛŀōƭŜǎ ǳǎŜŘ ƛƴ ǘƘŜ ŀƴŀƭȅǎƛǎΦ ¢ƘŜ ŀǾŜǊŀƎŜ 

ŘƛŜǎŜƭ ǇǊƛŎŜ ƛǎ a²YртлΦлт ǿƛǘƘ нтпΦмр ǎǘŀƴŘŀǊŘ ŘŜǾƛŀǝƻƴΦ hǳǊ ƳŜŀǎǳǊŜ ƻŦ ŎƭƛƳŀǝŎ ǎƘƻŎƪǎ 

ǎƘƻǿǎ ǘƘŀǘ ŀōƻǳǘ мл ǇŜǊŎŜƴǘ ƻŦ ōƻǘƘ ƳŀǊƪŜǘ ǇŀƛǊǎ ŜȄǇŜǊƛŜƴŎŜŘ ƅƻƻŘǎ ǿƘƛƭŜ ŀōƻǳǘ нл ǇŜǊŎŜƴǘ 

ƻŦ ǘƘŜ ƳŀǊƪŜǘ ǇŀƛǊǎ ƘŀŘ ƻƴŜ ƳŀǊƪŜǘ ǘƘŀǘ ŜȄǇŜǊƛŜƴŎŜŘ ƅƻƻŘǎ ƻǾŜǊ ǘƘŜ ǇŜǊƛƻŘ ǳƴŘŜǊ 

ƛƴǾŜǎǝƎŀǝƻƴΦ {ƛƳƛƭŀǊƭȅΣ ŀōƻǳǘ мл ǇŜǊŎŜƴǘ ƻŦ ōƻǘƘ ƳŀǊƪŜǘ ǇŀƛǊǎ ŜȄǇŜǊƛŜƴŎŜŘ ŘǊƻǳƎƘǘǎ ǿƘƛƭŜ 

ŀōƻǳǘ нм ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ƳŀǊƪŜǘ ǇŀƛǊǎ ƘŀŘ ƻƴŜ ƳŀǊƪŜǘ ǘƘŀǘ ŜȄǇŜǊƛŜƴŎŜŘ ŘǊƻǳƎƘǘǎΦ ¢Ƙƛǎ Ƴŀȅ 

ǎǳƎƎŜǎǘ ǘƘŀǘ ǘƘŜ ƭƻŎŀǝƻƴǎ ƛƴ ǿƘƛŎƘ ǘƘŜ ƳŀǊƪŜǘǎ ƻǇŜǊŀǘŜ ƘŀǾŜ ōŜŜƴ ŘǊƛŜǊ ƻǾŜǊ ǘƘŜ ǇŜǊƛƻŘ ǿŜ 

ƛƴǾŜǎǝƎŀǘŜΣ ƻƴ ŀǾŜǊŀƎŜΦ hƴ ŀǾŜǊŀƎŜΣ ǘƘŜ ǇƻǇǳƭŀǝƻƴ ŘŜƴǎƛǘȅ ƛǎ ŀōƻǳǘ мтм ǇŜǊǎƻƴǎ ǇŜǊ ǎǉǳŀǊŜ 

YƳ ƛƴ ǘƘŜ ŘƛǎǘǊƛŎǘ ǘƘŜ ƳŀǊƪŜǘǎ ƻǇŜǊŀǘŜΦ ¢ƘŜ ŀǾŜǊŀƎŜ ŘƛǎǘŀƴŎŜ ōŜǘǿŜŜƴ ƳŀǊƪŜǘ ǇŀƛǊǎ ƛǎ оул YƳ 

ǿƛǘƘ ǎǘŀƴŘŀǊŘ ŘŜǾƛŀǝƻƴ ƻŦ ноу YƳΦ 

Table 2.2: Summary statistics for variables used in the analysis 
Variable Mean Std. dev. Min Max 

Diesel price 570.07 274.15 178.7 990.4 

Floods in both market pair 0.092 0.289 0 1 

Floods in one market pair 0.196 0.397 0 1 

Drought in both market pair 0.094 0.292 0 1 

Drought in one market pair  0.209 0.406 0 1 

Population density in district market 
operates 

171.41 99.15 34.05 488.49 

Distance between market pairs 379.62 237.59 33 1098 

  

2.5 Empirical results 

2.5.1 The association between transport costs and price differences in the short run 

2.5.1.1 The association between transport costs and overall price differences 

²Ŝ ŬǊǎǘ ŜǎǝƳŀǘŜ ǘƘŜ ƛƴƅǳŜƴŎŜ ƻŦ ŎƘŀƴƎŜǎ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƻƴ ƻǾŜǊŀƭƭ ǇǊƛŎŜ ŘƛũŜǊŜƴǝŀƭǎ 

ōŜŦƻǊŜ ŜȄŀƳƛƴƛƴƎ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴǝŀƭǎ ŦƻǊ ŜŀŎƘ ŦƻƻŘ 

ƛǘŜƳ όƛΦŜΦΣ ŦƻƻŘπƛǘŜƳ ǎǇŜŎƛŬŎ ŜũŜŎǘǎύΦ ¢ŀōƭŜ нΦо ǇǊŜǎŜƴǘǎ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ 

ŎƘŀƴƎŜǎ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ƻǾŜǊŀƭƭ ǇǊƛŎŜ ŘƛũŜǊŜƴǝŀƭǎ ƛƴ ǘƘŜ ǎƘƻǊǘ ǊǳƴΦ /ƻƴǘǊŀǊȅ ǘƻ ƻǳǊ 

ŜȄǇŜŎǘŀǝƻƴΣ ǘŀōƭŜ нΦо ǎƘƻǿǎ ǘƘŀǘ ǘƘŜ ǊŜƭŀǝƻƴǎƘƛǇ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ƻǾŜǊŀƭƭ ǇǊƛŎŜ 

ŘƛũŜǊŜƴǝŀƭǎ ƛǎ ƴŜƎŀǝǾŜ ŀƴŘ ǎƛƎƴƛŬŎŀƴǘ ŀǘ фр҈ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭ όŎƻƭǳƳƴ мΣ Ǌƻǿ мύΦ ¢ƘǳǎΣ ǘƘŜ 
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ƛƴŎǊŜŀǎŜ ƛƴ ŦǳŜƭ ǇǊƛŎŜ ƛǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ǊŜŘǳŎǝƻƴ ƛƴ ƻǾŜǊŀƭƭ ǇǊƛŎŜ ŘƛũŜǊŜƴǝŀƭǎ ŦƻǊ ǾŀǊƛƻǳǎ 

ŦƻƻŘǎ ǳƴŘŜǊ ƛƴǾŜǎǝƎŀǝƻƴ ƛƴ ǘƘŜ ǎƘƻǊǘ Ǌǳƴ ōȅ πпΦу҈ όҐ мллώŜȄǇόπлΦлпфоύπмϐύΣ ƻƴ ŀǾŜǊŀƎŜΦ ²ƘƛƭŜ 

ǘƘƛǎ ŬƴŘƛƴƎ ŎƻƴǘǊŀǎǘǎ ǿƛǘƘ ƻǳǊ ŜȄǇŜŎǘŀǝƻƴΣ ǘƘƛǎ ŬƴŘƛƴƎ ǎǳƎƎŜǎǘǎ ǘƘŀǘ ƳŀǊƪŜǘ ǘǊŀŘŜǊǎ ǎǳǇǇƭȅ 

ǾŀǊƛƻǳǎ ŦƻƻŘǎ ŜŶŎƛŜƴǘƭȅ ŀǎ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ōŜǘǿŜŜƴ ƳŀǊƪŜǘǎ ƛƴŎǊŜŀǎŜΣ ŎŜǘŜǊƛǎ ǇŀǊƛōǳǎΦ ¢ƘǳǎΣ 

ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƛǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƻǾŜǊŀƭƭ ǇǊƛŎŜ ŎƻƴǾŜǊƎŜƴŎŜ ƻǊ ōŜǧŜǊ ƳŀǊƪŜǘ 

ƛƴǘŜƎǊŀǝƻƴ ŦƻǊ ǾŀǊƛƻǳǎ ŦƻƻŘ ǳƴŘŜǊ ƛƴǾŜǎǝƎŀǝƻƴ ƛƴ ǘƘŜ ǎƘƻǊǘ ǊǳƴΦ IƻǿŜǾŜǊΣ ǘƘƛǎ ŬƴŘƛƴƎ Ƴŀȅ ōŜ 

ŘǳŜ ǘƻ ƛƳǇǊƻǾŜƳŜƴǘ ƛƴ ǘǊǳŎƪƛƴƎ ŎƻƳǇŜǝǝƻƴΣ ǿƘƛŎƘ ƭƻǿŜǊǎ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŘŜǎǇƛǘŜ ǘƘŜ 

ƛƴŎǊŜŀǎŜ ƛƴ ŦǳŜƭ ǇǊƛŎŜǎ ƻǾŜǊ ǝƳŜ ό/ƻƳǇŜǝǝƻƴ ŀƴŘ CŀƛǊ ¢ǊŀŘƛƴƎ /ƻƳƳƛǎǎƛƻƴΣ нлмсΤ Yǳƴŀƪŀ Ŝǘ 

ŀƭΦΣ нлмуΤ [ŀƭƭ Ŝǘ ŀƭΦΣ нллфύΦ  
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Table 2.3: Heterogenous effects of transport costs on price differentials by type of food 
Dependent variable: 
 ȿ╟●◄ ╟◐◄ȿ 

All foods Processed 
foods 

Perishable 
foods 

Nutrient-dense 
foods 

 (1) (2) (3) (4) 

Diesel price x distance -0.0493***    

 (0.0130)    

Diesel price x distance x processed  -0.0776**   

 (0.0338)   

Diesel price x distance x perishable   0.0319***  

  (0.00938)  

Diesel price x distance x nutrient -
dense 

   0.0355*** 

   (0.00931) 

Distance-specific linear time trends 0.00818 0.0160 0.0491** 0.0498** 

 (0.0213) (0.0254) (0.0235) (0.0221) 

Distance-specific quadratic time 
trends 

-0.00000807 -0.0000215 -0.0000742** -0.0000751** 

 (0.0000328) (0.0000392) (0.0000365) (0.0000342) 

Distance-specific cubic time trends 2.20e-09 9.66e-09 3.73e-08**  3.77e-08**  

 (1.68e-08) (2.00e-08) (1.87e-08) (1.75e-08) 

Difference in population density -0.0214 -0.0196 -0.0215 -0.0215 

 (0.0521) (0.0519) (0.0522) (0.0522) 

=1 if one of the markets 
experienced flood shocks 

-0.00333 -0.00291 -0.00174 -0.00171 

 (0.00449) (0.00458) (0.00458) (0.00461) 

=1 if one of the markets 
experienced drought shocks 

-0.00164 -0.00134 -0.000588 -0.000690 

 (0.00652) (0.00672) (0.00682) (0.00684) 

Difference in local production -0.0325 -0.0269 -0.0329 -0.0333 

 (0.0605) (0.0621) (0.0595) (0.0595) 

Month FE Yes Yes Yes Yes 

Time FE Yes Yes Yes Yes 

Food-market-pair FE Yes Yes Yes Yes 

N 1751528 1751528 1751528 1751528 

bƻǘŜΥ hōǎŜǊǾŀǝƻƴǎ ƛƴ ŜŀŎƘ ŎƻƭǳƳƴ ŀǊŜ ŦǊƻƳ ǘƘŜ Ŧǳƭƭ ǎŀƳǇƭŜΦ tƻƛǎǎƻƴ ǇǎŜǳŘƻπƭƛƪŜƭƛƘƻƻŘ ǊŜƎǊŜǎǎƛƻƴ ǿƛǘƘ 

ƳǳƭǝǇƭŜ ƭŜǾŜƭǎ ƻŦ ŬȄŜŘ ŜũŜŎǘǎ όǇǇƳƭƘŘŦŜύ ŜǎǝƳŀǘƻǊ ǊŜǎǳƭǘǎ ŦƻǊ ŜŀŎƘ ŦƻƻŘ ƛǘŜƳǎ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ƛƴ ŜŀŎƘ 

ŎƻƭǳƳƴΦ ¢ƘŜ ŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜ ƛǎ ŀōǎƻƭǳǘŜ ǾŀƭǳŜ ƻŦ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜΦ wƻǳǘŜ ŘƛǎǘŀƴŎŜ ƻǾŜǊ ǇŀǾŜŘ ǊƻŀŘ 

ōŜǘǿŜŜƴ ǘƘŜ ƳŀǊƪŜǘ ǇŀƛǊǎ ƛǎ ƳŜŀǎǳǊŜŘ ƛƴ ƘǳƴŘǊŜŘǎ ƻŦ ƪƛƭƻƳŜǘǊŜǎΣ ŀƴŘ ŘƛŜǎŜƭ ŦǳŜƭ ǇǊƛŎŜ ƛƴ ǘƘƻǳǎŀƴŘǎ ƻŦ 

aŀƭŀǿƛŀƴ YǿŀŎƘŀΦ 5ȅŀŘƛŎ ŎƭǳǎǘŜǊŜŘ ǎǘŀƴŘŀǊŘ ŜǊǊƻǊǎ ŀǘ ǘƘŜ ƳŀǊƪŜǘ ƛƴ ǇŀǊŜƴǘƘŜǎŜǎ ϝ ǇғлΦмлΣ ϝϝ ǇғлΦлрΣ 

ϝϝϝ ǇғлΦлмл 

¢ƘŜƴΣ ǿŜ ƛƴǾŜǎǝƎŀǘŜ ǘƘŜ ǎƻǳǊŎŜ ƻŦ ǘƘŜ ŎƻǳƴǘŜǊƛƴǘǳƛǝǾŜ ƛƴƅǳŜƴŎŜ ƻŦ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ ǘǊŀƴǎǇƻǊǘ 

Ŏƻǎǘǎ ƻƴ ƻǾŜǊŀƭƭ ǇǊƛŎŜ ŘƛũŜǊŜƴǝŀƭǎ ƛƴ ǘƘŜ ǎƘƻǊǘ Ǌǳƴ ōȅ ŜǎǝƳŀǝƴƎ ǿƘŜǘƘŜǊ ǇǊƻŎŜǎǎŜŘ ŦƻƻŘǎΣ 

ǇŜǊƛǎƘŀōƭŜ ŦƻƻŘǎΣ ƻǊ ƴǳǘǊƛŜƴǘπŘŜƴǎŜ ŦƻƻŘǎ όƛΦŜΦΣ ŦƻƻŘǎ ǿƛǘƘ ƘƛƎƘ ŎƻƴŎŜƴǘǊŀǝƻƴ ƻŦ ŜǎǎŜƴǝŀƭ 

ǾƛǘŀƳƛƴǎ ŀƴŘ ƳƛƴŜǊŀƭǎύ ƳƻŘƛŦȅ ǘƘŜ ƛƴƅǳŜƴŎŜ ƻŦ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƻƴ ƻǾŜǊŀƭƭ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ 

ǾŀǊƛƻǳǎ ŦƻƻŘǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴ ǘƘŜ ǎƘƻǊǘ ǊǳƴΦ ²Ŝ ƛƴǘŜǊŀŎǘ ƻǳǊ ƳŜŀǎǳǊŜ ƻŦ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ǿƛǘƘ 
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ŀ ŘǳƳƳȅ ǾŀǊƛŀōƭŜ ǘƘŀǘ ǘŀƪŜǎ ƻƴ ŀ ǾŀƭǳŜ ƻŦ ƻƴŜ ǿƘŜƴ ǘƘŜ ŦƻƻŘ ƛǘŜƳ ƛǎ ǇǊƻŎŜǎǎŜŘ όǇŜǊƛǎƘŀōƭŜ ƻǊ 

ƴǳǘǊƛŜƴǘπŘŜƴǎŜ ƛƴ ƻǘƘŜǊ ǎǇŜŎƛŬŎŀǝƻƴǎύΦ {ǘŀǊǝƴƎ ǿƛǘƘ ǇǊƻŎŜǎǎŜŘ ǾŜǊǎǳǎ ǳƴǇǊƻŎŜǎǎŜŘ ŦƻƻŘǎΣ ǿŜ 

ŬƴŘ ǘƘŀǘ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ƻǾŜǊŀƭƭ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ƛǎ ƴŜƎŀǝǾŜ ŀƴŘ 

ǎƛƎƴƛŬŎŀƴǘ ŀǘ фр҈ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭ όŎƻƭǳƳƴ нΣ Ǌƻǿ нύΦ ¢ƘǳǎΣ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ŦǳŜƭ ǇǊƛŎŜ ƛǎ 

ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŀ ǊŜŘǳŎǝƻƴ ƛƴ ƻǾŜǊŀƭƭ ǇǊƛŎŜ ŘƛũŜǊŜƴǝŀƭǎ ŦƻǊ ǇǊƻŎŜǎǎŜŘ ŦƻƻŘǎ ŎƻƳǇŀǊŜŘ ǘƻ 

ǳƴǇǊƻŎŜǎǎŜŘ ŦƻƻŘǎ ƛƴ ǘƘŜ ǎƘƻǊǘ Ǌǳƴ ōȅ πтΦр҈ όҐ мллώŜȄǇόπлΦлттсύπмϐύΣ ƻƴ ŀǾŜǊŀƎŜΦ ¢Ƙƛǎ ŬƴŘƛƴƎ 

ǎǳƎƎŜǎǘǎ ǘƘŀǘ ƳŀǊƪŜǘ ǘǊŀŘŜǊǎ ǎǳǇǇƭȅ ǇǊƻŎŜǎǎŜŘ ŦƻƻŘǎ ƳƻǊŜ ŜŶŎƛŜƴǘƭȅ ǘƘŀƴ ǳƴǇǊƻŎŜǎǎŜŘ ŦƻƻŘǎ 

ŀǎ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ōŜǘǿŜŜƴ ƳŀǊƪŜǘǎ ƛƴŎǊŜŀǎŜΣ ƛƴŘƛŎŀǝƴƎ ǘƘŀǘ ǇǊƻŎŜǎǎŜŘ ŦƻƻŘǎ ŀǊŜ ƳƻǊŜ 

ƛƴǘŜƎǊŀǘŜŘ ǘƘŀƴ ǳƴǇǊƻŎŜǎǎŜŘ ŦƻƻŘǎΦ ¢Ƙƛǎ ƳŀƪŜǎ ǎŜƴǎŜ ƎƛǾŜƴ ǘƘŀǘ ǇǊƻŎŜǎǎŜŘ ŦƻƻŘǎ ŀǊŜ ŜŀǎƛŜǊ ǘƻ 

ŀƎƎǊŜƎŀǘŜ όƛΦŜΦΣ ƭƻǿŜǊ ǎŜŀǊŎƘ Ŏƻǎǘǎύ ŀƴŘ ǘǊŀƴǎǇƻǊǘ ƛƴ ƭŀǊƎŜ ǾƻƭǳƳŜǎ ƻǾŜǊ ƭƻƴƎŜǊ ŘƛǎǘŀƴŎŜǎ 

ŎƻƳǇŀǊŜŘ ǘƻ ǳƴǇǊƻŎŜǎǎŜŘ ŦƻƻŘǎΦ  

¢ǳǊƴƛƴƎ ǘƻ ǇŜǊƛǎƘŀōƛƭƛǘȅ όŎƻƭǳƳƴ оΣ Ǌƻǿ оύΣ ǿŜ ŬƴŘ ǘƘŀǘ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ŦǳŜƭ ǇǊƛŎŜǎ ƛǎ ŀǎǎƻŎƛŀǘŜŘ 

ǿƛǘƘ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ǇǊƛŎŜ ŘƛũŜǊŜƴǝŀƭǎ ŦƻǊ ƳƻǊŜ ǇŜǊƛǎƘŀōƭŜ ŦƻƻŘǎ ŎƻƳǇŀǊŜŘ ǘƻ ƭŜǎǎ ǇŜǊƛǎƘŀōƭŜ 

ŦƻƻŘǎ ōȅ оΦн҈ όҐ мллώŜȄǇόлΦломфύπмϐύ ŀǘ фр҈ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭΦ !ƭǘƘƻǳƎƘ ƳƻǊŜ ǇŜǊƛǎƘŀōƭŜ 

ŦƻƻŘǎ ƘŀǾŜ ƘƛƎƘŜǊ ǾŀƭǳŜ ǘƻ ǿŜƛƎƘǘ ǊŀǝƻǎΣ ǿŜ ŀǧǊƛōǳǘŜ ǘƘƛǎ ŬƴŘƛƴƎ ǘƻ ǘƘŜ ŘƛŶŎǳƭǘȅ ǘƻ ŀƎƎǊŜƎŀǘŜ 

όƛΦŜΦΣ ƘƛƎƘŜǊ ǎŜŀǊŎƘ Ŏƻǎǘǎύ ŀƴŘ ǘǊŀƴǎǇƻǊǘ ǘƘŜƳ ƛƴ ƭŀǊƎŜ ǾƻƭǳƳŜǎ ƻǾŜǊ ƭƻƴƎŜǊ ŘƛǎǘŀƴŎŜǎ ŘǳŜ ǘƻ 

ǳƴŀǾŀƛƭŀōƛƭƛǘȅ ƻŦ ŎƻƻƭŜŘ ǘǊŀƴǎǇƻǊǘ ǎȅǎǘŜƳ ƛƴ aŀƭŀǿƛΦ ¢Ƙƛǎ ŬƴŘƛƴƎ ǎǳƎƎŜǎǘǎ ǘƘŀǘ ǘƘŜǊŜ ƛǎ ǇƻƻǊ 

ǇǊƛŎŜ ŎƻƴǾŜǊƎŜƴŎŜ ƻǊ ƳŀǊƪŜǘ ƛƴǘŜƎǊŀǝƻƴ ŦƻǊ ƳƻǊŜ ǇŜǊƛǎƘŀōƭŜ ŦƻƻŘǎ ǘƘŀƴ ŦƻǊ ƭŜǎǎ ǇŜǊƛǎƘŀōƭŜ 

ŦƻƻŘǎ ŀǎ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ōŜǘǿŜŜƴ ƳŀǊƪŜǘǎ ƛƴŎǊŜŀǎŜΦ  

aƻǾƛƴƎ ƻƴ ǘƻ ƴǳǘǊƛŜƴǘπŘŜƴǎŜ ǾŜǊǎǳǎ ƭŜǎǎ ƴǳǘǊƛŜƴǘ ŘŜƴǎŜ ŦƻƻŘǎ όŎƻƭǳƳƴ пΣ Ǌƻǿ пύΣ ǿŜ ŬƴŘ ǘƘŀǘ 

ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ŦǳŜƭ ǇǊƛŎŜǎ ƛǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŀƴ ƛƴŎǊŜŀǎŜ ƛƴ ǇǊƛŎŜ ŘƛũŜǊŜƴǝŀƭǎ ŦƻǊ ƳƻǊŜ ƴǳǘǊƛŜƴǘπ

ŘŜƴǎŜ ŦƻƻŘǎ ŎƻƳǇŀǊŜŘ ǘƻ ƭŜǎǎ ƴǳǘǊƛŜƴǘπŘŜƴǎŜ ŦƻƻŘǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ōȅ оΦс҈ όҐ 

мллώŜȄǇόлΦлоррύπмϐύΦ ¢ƘǳǎΣ ƳŀǊƪŜǘ ǘǊŀŘŜǊǎ Řƻ ƴƻǘ ǎǳǇǇƭȅ ƳƻǊŜ ƴǳǘǊƛŜƴǘπŘŜƴǎŜ ŦƻƻŘǎ ŜŶŎƛŜƴǘƭȅ 

ŀǎ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ōŜǘǿŜŜƴ ƳŀǊƪŜǘǎ ƛƴŎǊŜŀǎŜΣ ŎŜǘŜǊƛǎ ǇŀǊƛōǳǎΦ ¢Ƙƛǎ ŬƴŘƛƴƎ ǎǳƎƎŜǎǘǎ ǘƘŀǘ ǘƘŜǊŜ 

ƛǎ ǇƻƻǊ ǇǊƛŎŜ ŎƻƴǾŜǊƎŜƴŎŜ ƻǊ ƳŀǊƪŜǘ ƛƴǘŜƎǊŀǝƻƴ ŦƻǊ ƳƻǊŜ ƴǳǘǊƛŜƴǘπŘŜƴǎŜ ŦƻƻŘǎ ǘƘŀƴ ŦƻǊ ƭŜǎǎ 

ƴǳǘǊƛŜƴǘπŘŜƴǎŜ ŦƻƻŘǎ ŀǎ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ōŜǘǿŜŜƴ ƳŀǊƪŜǘǎ ƛƴŎǊŜŀǎŜΣ ǿƘƛŎƘ Ƙŀǎ ƴǳǘǊƛǝƻƴŀƭ 

ƛƳǇƭƛŎŀǝƻƴǎΦ  

Lƴ ǎǳƳƳŀǊȅΣ ǘƘƛǎ ǎǳōπǎŜŎǝƻƴ Ƙŀǎ ǎƘƻǿƴ ǘƘŀǘ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀǊŜ ŀǎǎƻŎƛŀǘŜŘ 

ǿƛǘƘ ŀ ŘŜŎƭƛƴŜ ƛƴ ƻǾŜǊŀƭƭ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴ ǘƘŜ ǎƘƻǊǘ ǊǳƴΦ ¢Ƙƛǎ ŎƻǳƴǘŜǊƛƴǘǳƛǝǾŜ 

ƛƴƅǳŜƴŎŜ ƛǎ ŘǊƛǾŜƴ ōȅ ǇǊƻŎŜǎǎŜŘ ŦƻƻŘǎ ōǳǘ ƴƻǘ ōȅ ǇŜǊƛǎƘŀōƭŜ ŦƻƻŘǎ ŀƴŘ ƴǳǘǊƛŜƴǘπŘŜƴǎŜ ŦƻƻŘǎ 
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ŦƻǊ ǿƘƛŎƘ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀǊŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŀƴ ƛƴŎǊŜŀǎŜ ƛƴ ƻǾŜǊŀƭƭ ǇǊƛŎŜ 

ŘƛũŜǊŜƴŎŜǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴ ǘƘŜ ǎƘƻǊǘ ǊǳƴΦ ¢ƘŜ ƴŜȄǘ ǘǿƻ ǎǳōπǎŜŎǝƻƴǎ ŜȄŀƳƛƴŜ όƛύ ǘƘŜ 

ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ŎƘŀƴƎŜǎ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴǝŀƭǎ ŦƻǊ ŜŀŎƘ ŦƻƻŘ ƛǘŜƳΣ ŀƴŘ 

όƛƛύ ǿƘŜǘƘŜǊ ǘƘŜ ƳŀƎƴƛǘǳŘŜ ƻŦ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ 

ŦƻǊ ŜŀŎƘ ŦƻƻŘ ƛǘŜƳ ŀǊŜ ǎƳŀƭƭŜǊ ŦƻǊ ƳŀǊƪŜǘ ǇŀƛǊǎ ǘƘŀǘ ŀǊŜ ŎƭƻǎŜǊ ǘƻ ŜŀŎƘ ƻǘƘŜǊ ǘƘŀƴ ƳŀǊƪŜǘ ǇŀƛǊǎ 

ǘƘŀǘ ŀǊŜ ŦŀǊ ŦǊƻƳ ŜŀŎƘ ƻǘƘŜǊ ƛƴ ǘƘŜ ǎƘƻǊǘ ǊǳƴΦ  

2.5.1.2 The association between transport costs and price differences for each food item 

¢Ƙƛǎ ǎǳōπǎŜŎǝƻƴ ŜǎǝƳŀǘŜǎ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ŎƘŀƴƎŜǎ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ 

ŘƛũŜǊŜƴǝŀƭǎ ŦƻǊ ŜŀŎƘ ŦƻƻŘ ƛǘŜƳ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ǎƻǳǊŎŜ ƻŦ ǘƘŜ ŎƻǳƴǘŜǊƛƴǘǳƛǝǾŜ ƛƴƅǳŜƴŎŜ ƻŦ 

ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƻƴ ǇǊƛŎŜ ŘƛũŜǊŜƴǝŀƭǎ ƛƴ ǘƘŜ ǎƘƻǊǘ ǊǳƴΦ ¢ƘŜ ǊŜǎǳƭǘǎ ŀǊŜ ǇǊŜǎŜƴǘŜŘ 

ōȅ ŦƻƻŘ ƎǊƻǳǇǎ όƛΦŜΦΣ ǎǘŀǇƭŜǎ ƛƴŎƭǳŘƛƴƎ Ǌƻƻǘǎ ŀƴŘ ǘǳōŜǊǎΣ ŀƴƛƳŀƭ ǎƻǳǊŎŜ ŦƻƻŘǎΣ ƭŜƎǳƳŜǎ ŀƴŘ ƴǳǘǎΣ 

ǾŜƎŜǘŀōƭŜǎΣ ŀƴŘ ŦǊǳƛǘǎύΦ  

нΦрΦмΦнΦм {ǘŀǇƭŜǎ ƛƴŎƭǳŘƛƴƎ Ǌƻƻǘǎ ŀƴŘ ǘǳōŜǊǎ 

CƛƎǳǊŜ нΦн ǇǊŜǎŜƴǘǎ ǘƘŜ Ǉƻƛƴǘ ŜǎǝƳŀǘŜǎ ŀƭƻƴƎ ǿƛǘƘ ǘƘŜƛǊ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭǎ ƻŦ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ 

ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǎǘŀǇƭŜǎ ƛƴŎƭǳŘƛƴƎ Ǌƻƻǘǎ ŀƴŘ ǘǳōŜǊǎ ŀŎǊƻǎǎ 

ƳŀǊƪŜǘǎΦ Lƴ ŬƎǳǊŜ нΦнΣ ǘƘŜ ƳŀǊƪŜǊ ǊŜǇǊŜǎŜƴǘǎ ŜǎǝƳŀǘŜŘ ŎƻŜŶŎƛŜƴǘ ƻŦ ƻǳǊ ƳŜŀǎǳǊŜ ƻŦ 

ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŦƻǊ ŜŀŎƘ ŦƻƻŘ ƛǘŜƳΣ ǘƘŜ ǎǇƛƪŜ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭ ŀǘ фр҈ ƭŜǾŜƭΣ 

ŀƴŘ ǘƘŜ ǾŜǊǝŎŀƭ ƭƛƴŜ ŀƭƻƴƎ ǘƘŜ ȄπŀȄƛǎ ŀǘ ȊŜǊƻ ǊŜǇǊŜǎŜƴǘǎ ŀ ǊŜŦŜǊŜƴŎŜ ƭƛƴŜ ǘƘŀǘ ƛƴŘƛŎŀǘŜǎ ǿƘŜǘƘŜǊ 

ŜǎǝƳŀǘŜŘ ŎƻŜŶŎƛŜƴǘ ƛǎ ǎƛƎƴƛŬŎŀƴǘƭȅ ŘƛũŜǊŜƴǘ ŦǊƻƳ ȊŜǊƻ ƻǊ ƴƻǘ  όWŀƴƴΣ нлмпύΦ ¢ƘŜ ŜǎǝƳŀǘŜŘ 

ŎƻŜŶŎƛŜƴǘ ƛǎ ƴƻǘ ǎƛƎƴƛŬŎŀƴǘƭȅ ŘƛũŜǊŜƴǘ ŦǊƻƳ ȊŜǊƻ ƛŦ ǘƘŜ ǎǇƛƪŜ όƛΦŜΦΣ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭύ ǘƻǳŎƘŜǎ 

ƻǊ ŎǊƻǎǎŜǎ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ƭƛƴŜΦ ¢ƘŜ ŘƛǊŜŎǝƻƴ ƻŦ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ 

ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ǊŜƳŀƛƴǎ ƴŜƎŀǝǾŜ ŦƻǊ ŎŀǎǎŀǾŀΣ ǊƛŎŜ ƎǊŀƛƴΣ ǎǿŜŜǘ ǇƻǘŀǘƻŜǎΣ ŀƴŘ ǿƘƛǘŜ ōǊŜŀŘ ƛƴ 

ǘƘŜ ǎƘƻǊǘ ǊǳƴΦ IƻǿŜǾŜǊΣ ǘƘŜ ǊŜƭŀǝƻƴǎƘƛǇ ƛǎ ǎƛƎƴƛŬŎŀƴǘ ƻƴƭȅ ŦƻǊ ǊƛŎŜ ƎǊŀƛƴ ŀǘ фр҈ ŎƻƴŬŘŜƴŎŜ 

ƛƴǘŜǊǾŀƭΦ ¢ƘǳǎΣ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ŦǳŜƭ ǇǊƛŎŜ ƛǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ŘŜŎǊŜŀǎŜ ƛƴ ǇǊƛŎŜ ŘƛũŜǊŜƴǝŀƭǎ 

ŦƻǊ ǊƛŎŜ ƎǊŀƛƴ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ōȅ πфΦт҈ όҐ мллώŜȄǇόπлΦмлнύπмϐύ όƴƻǘŜ ǘƘŀǘ ǘƘŜ ǎƛȊŜ ƻŦ ǘƘŜ 

ƛƴƅǳŜƴŎŜ ƛƴ ōǊŀŎƪŜǘǎ ƛǎ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘŀōƭŜ !Φн ƛƴ ǘƘŜ ŀǇǇŜƴŘƛȄύΦ19Σ20 ¢ƻ ƛƭƭǳǎǘǊŀǘŜΣ ŀƴ ƛƴŎǊŜŀǎŜ 

 
19 Figure A.9 in the appendix presents the time dummies after fixed effects Poisson estimator. Overall, the results 
indicate that the price differences have been increasing over time for staples. 
20 We find that the direction of the association between transport costs and price differences for staples remain 
the same using linear regression fixed effect estimator (see table A.7 in the appendix).  
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ƛƴ ŘƛǎǘŀƴŎŜ ōȅ рл YƳ ŀƴŘ ŦǳŜƭ ǇǊƛŎŜ ōȅ a²Yмлл ƛǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ŘŜŎƭƛƴŜ ƛƴ ǇǊƛŎŜ 

ŘƛũŜǊŜƴŎŜǎ ŦƻǊ ǊƛŎŜ ƎǊŀƛƴ ōȅ a²YπлΦпсκƪƎ όҐπлΦлфтȄфпΦлпȄлΦрȄлΦм ǿƘŜǊŜ фпΦлп ƛǎ ŀǾŜǊŀƎŜ 

ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜ ŦƻǊ ǊƛŎŜ ƎǊŀƛƴύΦ ²Ŝ ŀǧǊƛōǳǘŜ ǘƘƛǎ ŬƴŘƛƴƎ ǘƻ ƘƛƎƘ ǾŀƭǳŜ ǘƻ ǿŜƛƎƘǘ Ǌŀǝƻ ǘƘŀǘ 

ǇǊƻǾƛŘŜ ŀƴ ƛƴŎŜƴǝǾŜ ŦƻǊ ǘǊŀŘŜ ŀƴŘ ƭƻǿ ǎŜŀǊŎƘ Ŏƻǎǘǎ ǘƘǊƻǳƎƘ ǊƛŎŜ ƳƛƭƭŜǊǎ ŀƭƻƴƎ ǘƘŜ Ƴŀƛƴ ǊƻŀŘǎ 

ƛƴ ƘƛƎƘ ǊƛŎŜ ǇǊƻŘǳŎǝƻƴ ŀǊŜŀǎ ǘƘŀǘ ŀƭƭƻǿǎ ǘǊŀŘŜǊǎ ǘƻ ƻǊƎŀƴƛǎŜ ƭŀǊƎŜ ǾƻƭǳƳŜǎ ό!ŦǊƛŎŀƴ LƴǎǝǘǳǘŜ 

ƻŦ /ƻǊǇƻǊŀǘŜ /ƛǝȊŜƴǎƘƛǇΣ нлмсύΦ /ƻƴǾŜǊǎŜƭȅΣ ǿŜ ŬƴŘ ǘƘŀǘ ǘƘŜ ŘƛǊŜŎǝƻƴ ƻŦ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ 

ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ōŜŎƻƳŜǎ ǇƻǎƛǝǾŜ ŦƻǊ ƳŀƛȊŜ ƅƻǳǊ ŘŜƘǳƭƭŜŘΣ 

ƳŀƛȊŜ ƎǊŀƛƴ όǇǊƛǾŀǘŜύΣ ŀƴŘ ƳŀƛȊŜ ƎǊŀƛƴ ό!5a!w/ύΣ ǇƻǘŀǘƻŜǎΣ ŀƴŘ ǿƘƛǘŜ ōǳƴǎ ƛƴ ǘƘŜ ǎƘƻǊǘ ǊǳƴΦ 

IƻǿŜǾŜǊΣ ǘƘŜǎŜ ǊŜƭŀǝƻƴǎƘƛǇǎ ŀǊŜ ǎƛƎƴƛŬŎŀƴǘ ƻƴƭȅ ŦƻǊ ƳŀƛȊŜ ƅƻǳǊ ŘŜƘǳƭƭŜŘΣ ƳŀƛȊŜ ƎǊŀƛƴ όǇǊƛǾŀǘŜύΣ 

ŀƴŘ ƳŀƛȊŜ ƎǊŀƛƴ ό!5a!w/ύ ŀǘ фр҈ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭΦ ¢ƘǳǎΣ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ŦǳŜƭ ǇǊƛŎŜ ƛǎ 

ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ǇǊƛŎŜ ŘƛũŜǊŜƴǝŀƭǎ ŦƻǊ ǘƘŜǎŜ ŦƻƻŘ ƛǘŜƳǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎΣ ŎŜǘŜǊƛǎ 

ǇŀǊƛōǳǎΦ ¢ƻ ƛƭƭǳǎǘǊŀǘŜΣ ŀƴ ƛƴŎǊŜŀǎŜ ƛƴ ŘƛǎǘŀƴŎŜ ōȅ рл YƳ ŀƴŘ ŦǳŜƭ ǇǊƛŎŜ ōȅ a²Yмлл ƛǎ ŀǎǎƻŎƛŀǘŜŘ 

ǿƛǘƘ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŦƻǊ ƳŀƛȊŜ ƅƻǳǊ ŘŜƘǳƭƭŜŘΣ ƳŀƛȊŜ ƎǊŀƛƴ όǇǊƛǾŀǘŜύΣ ŀƴŘ ƳŀƛȊŜ 

ƎǊŀƛƴ ό!5a!w/ύ ōȅ a²YлΦрсκƪƎ όҐлΦлтуȄмпнΦтнȄлΦрȄлΦм ǿƘŜǊŜ мпнΦтн ƛǎ ŀǾŜǊŀƎŜ ǇǊƛŎŜ 

ŘƛũŜǊŜƴŎŜ ƻŦ ƳŀƛȊŜ ƅƻǳǊ ŘŜƘǳƭƭŜŘύΣ a²YлΦмтκƪƎ όҐлΦлтфȄпоȄлΦрȄлΦм ǿƘŜǊŜ по ƛǎ ŀǾŜǊŀƎŜ 

ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜ ƻŦ ƳŀƛȊŜ ƎǊŀƛƴύ ŀƴŘ a²YлΦртκƪƎ όҐлΦплсȄнуȄлΦрȄлΦм ǿƘŜǊŜ ну ƛǎ ŀǾŜǊŀƎŜ 

ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜ ƻŦ ƳŀƛȊŜ ƎǊŀƛƴ ό!5a!w/ύύ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎΣ ǊŜǎǇŜŎǝǾŜƭȅΦ ¢ƘǳǎΣ ƳŀǊƪŜǘ ǘǊŀŘŜǊǎ 

Řƻ ƴƻǘ ǎǳǇǇƭȅ ƳƻǊŜ ƻŦ ƳŀƛȊŜ ƅƻǳǊ ŘŜƘǳƭƭŜŘΣ ƳŀƛȊŜ ƎǊŀƛƴ όǇǊƛǾŀǘŜύΣ ŀƴŘ ƳŀƛȊŜ ƎǊŀƛƴ ό!5a!w/ύ 

ǇǊƻŘǳŎŜŘ ƻǳǘǎƛŘŜ ǘƘŜ ŘƛǎǘǊƛŎǘǎ ǘƘŜ ƳŀǊƪŜǘǎ ƻǇŜǊŀǘŜ ŀǎ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƛƴŎǊŜŀǎŜΣ ǿƘƛŎƘ ƛǎ 

ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŦƻǊ ǘƘŜǎŜ ŦƻƻŘǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ŎƻƴǎƛǎǘŜƴǘ 

ǿƛǘƘ ǘƘŜ ǇǊŜǾƛƻǳǎ ƭƛǘŜǊŀǘǳǊŜ ό!ƪŜǊΣ нлмлŀΣ нлмлōΤ !ƪŜǊ Ŝǘ ŀƭΦΣ нлмпΤ CǳƧŜΣ нлмфΣ нлнлΤ {ŀƭŀȊŀǊ 

Ŝǘ ŀƭΦΣ нлмфύΦ ¢Ƙƛǎ ƛǎ ŀ ǎƛƎƴ ǘƘŀǘ ƳŀǊƪŜǘǎ ŦƻǊ ǎǘŀǇƭŜ ƳŀƛȊŜ ƎǊŀƛƴ ŀǊŜ ǇƻƻǊƭȅ ƛƴǘŜƎǊŀǘŜŘ ǘƻ ŀƭƭƻǿ 

ǘǊŀŘŜǊǎ ǘƻ ǘǊŀƴǎǇƻǊǘ ƭŀǊƎŜǊ ǾƻƭǳƳŜǎ ǘƘŀǘ ƭƻǿŜǊ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ǇŜǊ ǳƴƛǘ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎΦ ²Ŝ 

ŀǧǊƛōǳǘŜ ǘƘŜǎŜ ŬƴŘƛƴƎǎ ǘƻ ƘƛƎƘŜǊ ǎŜŀǊŎƘ Ŏƻǎǘǎ ƎƛǾŜƴ ǘƘŀǘ ǎƳŀƭƭπǎŎŀƭŜ ŦŀǊƳŜǊǎ ŀǊŜ 

ƎŜƻƎǊŀǇƘƛŎŀƭƭȅ ŘƛǎǇŜǊǎŜŘ ŀƴŘ ǇǊƻŘǳŎŜ ŀ ƭƛƳƛǘŜŘ ǎǳǊǇƭǳǎΣ ǿƘƛŎƘ ƳŀƪŜǎ ƛǘ ƘŀǊŘŜǊ ŦƻǊ ǘǊŀŘŜǊǎ ǘƻ 

ŀƎƎǊŜƎŀǘŜ ƭŀǊƎŜ ǾƻƭǳƳŜǎ ό.ǳǊƪŜ Ŝǘ ŀƭΦΣ нлнлΤ hŎƘƛŜƴƎ Ŝǘ ŀƭΦΣ нлмфύΦ  
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Figure 2.2: The association between transport costs and market price dispersion of staples 
including roots and tubers 

¢ƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŦƻǊ ƳŀƛȊŜ ƅƻǳǊ ŘŜƘǳƭƭŜŘΣ ƳŀƛȊŜ 

ƎǊŀƛƴ όǇǊƛǾŀǘŜύΣ ŀƴŘ ƳŀƛȊŜ ƎǊŀƛƴ ό!5a!w/ύ ǊŜƳŀƛƴǎ ǇƻǎƛǝǾŜ ŀƴŘ ǎƛƎƴƛŬŎŀƴǘ ǿƘŜƴ ǿŜ ŎƻƴǘǊƻƭ 

ŦƻǊ ƳŀǊƪŜǘπǎǇŜŎƛŬŎ ǎŜŀǎƻƴŀƭƛǘȅ ŀǘ фр҈ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭ όǎŜŜ ǘŀōƭŜ !Φмн ƛƴ ǘƘŜ ŀǇǇŜƴŘƛȄύΦ 

²ƘŜƴ ǘƘŜ ƳƛǎǎƛƴƎ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŀǊŜ ƳŀǇǇŜŘ ǘƻ ǘƘŜƛǊ ƳŀȄƛƳǳƳ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ƛƴ ŜŀŎƘ 

ȅŜŀǊΣ ǿŜ ŬƴŘ ǎƛƳƛƭŀǊ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ 

ŦƻǊ ƳŀƛȊŜ ƅƻǳǊ ŘŜƘǳƭƭŜŘΣ ƳŀƛȊŜ ƎǊŀƛƴ όǇǊƛǾŀǘŜύ ŀƴŘ ƳŀƛȊŜ ƎǊŀƛƴ ό!5a!w/ύ ŀǘ фр҈ ŎƻƴŬŘŜƴŎŜ 

ƛƴǘŜǊǾŀƭ όǎŜŜ ǘŀōƭŜ !Φмт ƛƴ ǘƘŜ ŀǇǇŜƴŘƛȄύΦ IƻǿŜǾŜǊΣ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ 

ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŦƻǊ ŎŀǎǎŀǾŀ ōŜŎƻƳŜǎ ǎƛƎƴƛŬŎŀƴǘ ŀǘ фр҈ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭΦ /ƻƴǘǊƻƭƭƛƴƎ 

ŦƻǊ ƴƻƴπƭƛƴŜŀǊ ŜũŜŎǘǎ ƛƴ ŘƛǎǘŀƴŎŜΣ ǿŜ ŬƴŘ ǘƘŀǘ ǘƘŜ ŘƛǊŜŎǝƻƴ ƻŦ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ 

ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ǊŜƳŀƛƴǎ ǘƘŜ ǎŀƳŜ ŦƻǊ Ƴƻǎǘ ǎǘŀǇƭŜ ŦƻƻŘǎΦ IƻǿŜǾŜǊΣ ǘƘŜ 

ŘƛǊŜŎǝƻƴ ƻŦ ǘƘŜ ǊŜƭŀǝƻƴǎƘƛǇ ƅƛǇǎ ǎƛƎƴǎ ŦƻǊ ǇƻǘŀǘƻŜǎΣ ǿƘƛǘŜ ōǊŜŀŘΣ ŀƴŘ ǿƘƛǘŜ ōǳƴǎΦ ¢ƘŜ 

ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŘƛƳƛƴƛǎƘŜǎ ŦƻǊ ŎŀǎǎŀǾŀ ŀƴŘ ǿƘƛǘŜ 

ōǳƴǎ ŀǘ фр҈ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭ όǎŜŜ ǘŀōƭŜ !Φнн ƛƴ ǘƘŜ ŀǇǇŜƴŘƛȄύΦ ¢ƻ ƛƭƭǳǎǘǊŀǘŜΣ ǘƘƛǎ ŬƴŘƛƴƎ 

ƳŜŀƴǎ ǘƘŀǘ ǘƘŜ ŬǊǎǘ ƪƛƭƻƳŜǘǊŜ ƛǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ŘŜŎǊŜŀǎŜ ƛƴ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŦƻǊ ŎŀǎǎŀǾŀ 
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ōȅ a²YπтΦуκƪƎ όҐмллώŜȄǇόπлΦмтуύπмϐȄлΦлмȄпу ǿƘŜǊŜ πлΦмту ƛǎ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘŀōƭŜ !Φнн ŀƴŘ 

пу ƛǎ ŀǾŜǊŀƎŜ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎύΣ ŀƴŘ ǘƘŜ ǎŜŎƻƴŘ ƪƛƭƻƳŜǘǊŜ ƛǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ŘŜŎǊŜŀǎŜ ƛƴ 

ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ōȅ a²YπсΦфκƪƎ όҐ όмллώŜȄǇόπлΦмтуύπмϐȄлΦлмȄпуύ Ҍ нόмллώŜȄǇόлΦллфύπ

мϐȄлΦлмȄпуύύΣ ŀƴŘ ǎƻ ƻƴΦ ¢ƘŜ ǎŀƳŜ ŀǇǇƭƛŜǎ ǘƻ ǿƘƛǘŜ ōǳƴǎΦ  

!ŎŎƻǳƴǝƴƎ ŦƻǊ ǘƘŜ ƛƴǘŜǊŀŎǝƻƴ ƻŦ ŘƛǎǘŀƴŎŜ ǿƛǘƘ ƭŀƎƎŜŘ ŦǳŜƭ ǇǊƛŎŜ ŀǎ ŀƴ ŀŘŘƛǝƻƴŀƭ ŎƻǾŀǊƛŀǘŜΣ ǿŜ 

ŬƴŘ ǘƘŀǘ ǘƘŜ ŘƛǊŜŎǝƻƴ ƻŦ ǘƘŜ ŎƻƴǘŜƳǇƻǊŀƴŜƻǳǎ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ 

ŘƛũŜǊŜƴŎŜǎ ǊŜƳŀƛƴǎ ǘƘŜ ǎŀƳŜ ŦƻǊ ŎŀǎǎŀǾŀΣ ƳŀƛȊŜ ƅƻǳǊ ŘŜƘǳƭƭŜŘΣ ƳŀƛȊŜ ƎǊŀƛƴ ό!5a!w/ύΣ 

ǇƻǘŀǘƻŜǎΣ ǿƘƛǘŜ ōǊŜŀŘΣ ŀƴŘ ǿƘƛǘŜ ōǳƴǎ όǎŜŜ ǘŀōƭŜ !Φнт ƛƴ ǘƘŜ ŀǇǇŜƴŘƛȄύΦ IƻǿŜǾŜǊΣ ǘƘŜ 

ŎƻƴǘŜƳǇƻǊŀƴŜƻǳǎ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ƛǎ ǎƛƎƴƛŬŎŀƴǘ ƻƴƭȅ 

ŦƻǊ ƳŀƛȊŜ ƎǊŀƛƴ όǇǊƛǾŀǘŜύ ŀǘ фр҈ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭΦ ¢Ƙƛǎ ŬƴŘƛƴƎ ƳŜŀƴǎ ǘƘŀǘ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ 

ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŦƻǊ ƳŀƛȊŜ ƎǊŀƛƴ όǇǊƛǾŀǘŜύ ƛǎ ƳǳŎƘ ǎǘǊƻƴƎŜǊ ƛƴ ǘƘŜ 

ƳƻƴǘƘ ōŜŦƻǊŜ ǘƘŜ ŦǳŜƭ ǇǊƛŎŜ ŎƘŀƴƎŜΦ CǳǊǘƘŜǊΣ ǿŜ ŬƴŘ ǘƘŀǘ ǘƘŜ ŘƛǊŜŎǝƻƴ ƻŦ ǘƘŜ ƭŀƎƎŜŘ ǘŜǊƳ ƻŦ 

ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƛǎ ǇƻǎƛǝǾŜ ŦƻǊ Ƴƻǎǘ ǎǘŀǇƭŜ ŦƻƻŘǎΣ ŜȄŎŜǇǘ ŦƻǊ ƳŀƛȊŜ ƅƻǳǊ ŘŜƘǳƭƭŜŘΣ ǊƛŎŜ ƎǊŀƛƴΣ 

ǎǿŜŜǘ ǇƻǘŀǘƻŜǎΣ ŀƴŘ ǿƘƛǘŜ ōǊŜŀŘΦ 

нΦрΦмΦнΦн [ŜƎǳƳŜǎ ŀƴŘ ƴǳǘǎ 

CƛƎǳǊŜ нΦо ǇǊŜǎŜƴǘǎ ǘƘŜ Ǉƻƛƴǘ ŜǎǝƳŀǘŜǎ ŀƭƻƴƎ ǿƛǘƘ ǘƘŜƛǊ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭǎ ƻŦ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ 

ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǘƘŜ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ƭŜƎǳƳŜǎ ŀƴŘ ƴǳǘǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ όǎŜŜ 

ǘŀōƭŜ !Φо ƛƴ ǘƘŜ ŀǇǇŜƴŘƛȄ ŦƻǊ ǘƘŜ ƳŀƎƴƛǘǳŘŜ ƻŦ ǘƘŜ ŜǎǝƳŀǘŜŘ ŎƻŜŶŎƛŜƴǘǎύΦ21Σ22 ²Ŝ ŬƴŘ ǘƘŀǘ 

ǘƘŜ ŘƛǊŜŎǝƻƴ ƻŦ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ǊŜƳŀƛƴǎ 

ƴŜƎŀǝǾŜ ŦƻǊ ƎǊƻǳƴŘƴǳǘǎ ōǳǘ ōŜŎƻƳŜǎ ǇƻǎƛǝǾŜ ŦƻǊ ōǊƻǿƴ ŀƴŘ ǿƘƛǘŜ ōŜŀƴǎΦ IƻǿŜǾŜǊΣ ǘƘŜ 

ǊŜƭŀǝƻƴǎƘƛǇ ƛǎ ǎƛƎƴƛŬŎŀƴǘ ƻƴƭȅ ŦƻǊ ōǊƻǿƴ ōŜŀƴǎ ŀǘ фр҈ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭΦ {ƛƳƛƭŀǊƭȅΣ ǘƘŜ 

ƛƴŎǊŜŀǎŜ ƛƴ ŦǳŜƭ ǇǊƛŎŜ ƛǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŀƴ ƛƴŎǊŜŀǎŜ ƛƴ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ŦƻǊ 

ōǊƻǿƴ ōŜŀƴǎ ōȅ фΦн҈ όҐ мллώŜȄǇόлΦлуупύπмϐύ όƴƻǘŜ ǘƘŀǘ ǘƘŜ ǎƛȊŜ ƻŦ ǘƘŜ ƛƴƅǳŜƴŎŜ ƛƴ ōǊŀŎƪŜǘǎ ƛǎ 

ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘŀōƭŜ !Φо ƛƴ ǘƘŜ ŀǇǇŜƴŘƛȄΣ ŎŜǘŜǊƛǎ ǇŀǊƛōǳǎΦ ¢ƘǳǎΣ ƳŀǊƪŜǘ ǘǊŀŘŜǊǎ Řƻ ƴƻǘ ǎǳǇǇƭȅ 

ƳƻǊŜ ƻŦ ōǊƻǿƴ ōŜŀƴǎ ǇǊƻŘǳŎŜŘ ƻǳǘǎƛŘŜ ǘƘŜ ŘƛǎǘǊƛŎǘǎ ǘƘŜ ƳŀǊƪŜǘǎ ƻǇŜǊŀǘŜ ŀǎ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ 

ƛƴŎǊŜŀǎŜΣ ǿƘƛŎƘ ƛǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŦƻǊ ǘƘŜǎŜ ŦƻƻŘǎ ŀŎǊƻǎǎ 

ƳŀǊƪŜǘǎΦ ²Ŝ ŀǧǊƛōǳǘŜ ǘƘƛǎ ŬƴŘƛƴƎ ǘƻ ƘƛƎƘ ǎŜŀǊŎƘ Ŏƻǎǘǎ ƻŦ ŀƎƎǊŜƎŀǝƴƎ ǘƘŜ ŦƻƻŘ ƛǘŜƳ ŦǊƻƳ ǎƳŀƭƭπ

 
21 Figure A.10 in the appendix presents the time dummies after fixed effects Poisson estimator. Overall, the 
results indicate that the price differences have been increasing over time for legumes and nuts. 
22 Overall, we find similar results using linear regression fixed effects estimator (see table A.8 in the appendix). 
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ƛƴǘŜƎǊŀǘŜŘΦ  

 

Figure 2.3: The association between transport costs and market price dispersion of legumes 
and nuts 

 

¢ƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŦƻǊ ƭŜƎǳƳŜǎ ŀƴŘ ƴǳǘǎ ǊŜƳŀƛƴǎ 

ǘƘŜ ǎŀƳŜ ǿƘŜƴ ǿŜ ŎƻƴǘǊƻƭ ŦƻǊ ƳŀǊƪŜǘπǎǇŜŎƛŬŎ ǎŜŀǎƻƴŀƭƛǘȅ ŀǘ фр҈ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭ όǎŜŜ 

ǘŀōƭŜ !Φмо ƛƴ ǘƘŜ ŀǇǇŜƴŘƛȄύΦ CǳǊǘƘŜǊΣ ǘƘŜ ŘƛǊŜŎǝƻƴ ƻŦ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ 

ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŦƻǊ ōǊƻǿƴ ōŜŀƴǎ ŀƴŘ ƎǊƻǳƴŘƴǳǘǎ ǊŜƳŀƛƴ ǘƘŜ ǎŀƳŜΣ ǿƘƛƭŜ ŦƻǊ ǿƘƛǘŜ ōŜŀƴǎ 

ōŜŎƻƳŜǎ ƴŜƎŀǝǾŜ ǿƘŜƴ ƳƛǎǎƛƴƎ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŀǊŜ ƳŀǇǇŜŘ ǘƻ ǘƘŜƛǊ ƳŀȄƛƳǳƳ ǇǊƛŎŜ 

ŘƛũŜǊŜƴŎŜǎ ƛƴ ŜŀŎƘ ȅŜŀǊ όǎŜŜ ǘŀōƭŜ !Φму ƛƴ ǘƘŜ ŀǇǇŜƴŘƛȄύΦ ¢ƘŜ ŘƛǊŜŎǝƻƴ ƻŦ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ 

ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŦƻǊ ƭŜƎǳƳŜǎ ŀƴŘ ƴǳǘǎ ǊŜƳŀƛƴǎ ǘƘŜ ǎŀƳŜ ǿƘƛƭŜ 

ŎƻƴǘǊƻƭƭƛƴƎ ŦƻǊ ƴƻƴπƭƛƴŜŀǊ ŜũŜŎǘǎ ƛƴ ŘƛǎǘŀƴŎŜ όǎŜŜ ǘŀōƭŜ !Φно ƛƴ ǘƘŜ ŀǇǇŜƴŘƛȄύΦ IƻǿŜǾŜǊΣ ǿŜ 

ŬƴŘ ǘƘŀǘ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŘƻŜǎ Řƻ ƴƻǘ ŘƛƳƛƴƛǎƘ ŦƻǊ 

ƭŜƎǳƳŜǎ ŀƴŘ ƴǳǘǎ ŀǘ фр҈ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭΦ  
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¢ƘŜ ŘƛǊŜŎǝƻƴ ƻŦ ǘƘŜ ŎƻƴǘŜƳǇƻǊŀƴŜƻǳǎ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ 

ŘƛũŜǊŜƴŎŜǎ ŦƻǊ ƭŜƎǳƳŜǎ ŀƴŘ ƴǳǘǎ ǊŜƳŀƛƴǎ ǇƻǎƛǝǾŜ ǿƘŜƴ ǿŜ ŀŎŎƻǳƴǘ ŦƻǊ ǘƘŜ ƛƴǘŜǊŀŎǝƻƴ ƻŦ 

ŘƛǎǘŀƴŎŜ ǿƛǘƘ ƭŀƎƎŜŘ ŦǳŜƭ ǇǊƛŎŜ ŀǎ ǘƘŜ ŀŘŘƛǝƻƴŀƭ ŎƻǾŀǊƛŀǘŜ όǎŜŜ ǘŀōƭŜ !Φну ƛƴ ǘƘŜ ŀǇǇŜƴŘƛȄύΦ 

IƻǿŜǾŜǊΣ ǘƘŜ ŎƻƴǘŜƳǇƻǊŀƴŜƻǳǎ ŀǎǎƻŎƛŀǝƻƴ ƛǎ ǎƛƎƴƛŬŎŀƴǘ ŦƻǊ ōǊƻǿƴ ŀƴŘ ǿƘƛǘŜ ōŜŀƴǎ ŀǘ фр҈ 

ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭΦ ¢ƘŜ ƭŀƎƎŜŘ ǘŜǊƳ ƛǎ ƴŜƎŀǝǾŜ ŀƴŘ ǎƛƎƴƛŬŎŀƴǘ ŀǘ фр҈ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭ ŦƻǊ 

ǿƘƛǘŜ ōŜŀƴǎΣ ōǳǘ ǘƘŜ ƳŀƎƴƛǘǳŘŜ ƻŦ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ƛǎ ƭŀǊƎŜǊ ƛƴ ǘƘŜ ŎƻƴǘŜƳǇƻǊŀƴŜƻǳǎ ǘŜǊƳ ǘƘŀƴ 

ƛƴ ǘƘŜ ƭŀƎƎŜŘ ǘŜǊƳΦ ¢Ƙƛǎ ŬƴŘƛƴƎ ǎǳƎƎŜǎǘǎ ǘƘŀǘ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ 

ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŦƻǊ ǿƘƛǘŜ ōŜŀƴǎ ƛǎ ƳǳŎƘ ǎǘǊƻƴƎŜǊ ƛƴ ǘƘŜ ƳƻƴǘƘ ƻŦ ŦǳŜƭ ǇǊƛŎŜ ŎƘŀƴƎŜΦ 

нΦрΦмΦнΦо !ƴƛƳŀƭ ǎƻǳǊŎŜ ŦƻƻŘǎ 

CƛƎǳǊŜ нΦп ǇǊŜǎŜƴǘǎ ǘƘŜ Ǉƻƛƴǘ ŜǎǝƳŀǘŜǎ ŀƭƻƴƎ ǿƛǘƘ ǘƘŜƛǊ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭǎ ƻŦ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ 

ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǘƘŜ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ŀƴƛƳŀƭ ǎƻǳǊŎŜ ŦƻƻŘǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ όǎŜŜ 

ǘŀōƭŜ !Φп ƛƴ ǘƘŜ ŀǇǇŜƴŘƛȄ ŦƻǊ ǘƘŜ ƳŀƎƴƛǘǳŘŜ ƻŦ ǘƘŜ ŜǎǝƳŀǘŜŘ ŎƻŜŶŎƛŜƴǘǎύΦ23Σ24 {ǘŀǊǝƴƎ ǿƛǘƘ 

ǳƴǇǊƻŎŜǎǎŜŘ ŦƻƻŘΣ ŬƎǳǊŜ нΦп ǎƘƻǿǎ ǘƘŀǘ ǘƘŜ ŘƛǊŜŎǝƻƴ ƻŦ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ 

Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ǊŜƳŀƛƴǎ ƴŜƎŀǝǾŜ ŦƻǊ ōŜŜŦΣ Ǝƻŀǘ ƳŜŀǘΣ ŀƴŘ ǳǘŀƪŀ ōǳǘ ōŜŎƻƳŜǎ 

ǇƻǎƛǝǾŜ ŦƻǊ ŜƎƎǎ ŀƴŘ ǳǎƛǇŀΦ IƻǿŜǾŜǊΣ ǘƘŜ ǊŜƭŀǝƻƴǎƘƛǇǎ ŀǊŜ ǎƛƎƴƛŬŎŀƴǘ ƻƴƭȅ ŦƻǊ ōŜŜŦΣ ŜƎƎǎΣ ŀƴŘ 

Ǝƻŀǘ ƳŜŀǘ ŀǘ фр҈ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭΦ ¢ƘǳǎΣ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƛǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ 

ǘƘŜ ǊŜŘǳŎǝƻƴ ƛƴ ǇǊƛŎŜ ŘƛũŜǊŜƴǝŀƭǎ ŦƻǊ ōŜŜŦ ōȅ πуΦф҈ όҐмллώŜȄǇόπлΦлфотύπмϐύ ŀƴŘ Ǝƻŀǘ ƳŜŀǘ ōȅ 

πмлΦс҈ όҐ мллώŜȄǇόлΦммнύπмϐύ ƛƴ ǘƘŜ ǎƘƻǊǘ Ǌǳƴ ŀǘ фр҈ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭ όƴƻǘŜ ǘƘŀǘ ǘƘŜ ǎƛȊŜ ƻŦ 

ǘƘŜ ŜũŜŎǘǎ ƛƴ ōǊŀŎƪŜǘǎ ŀǊŜ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘŀōƭŜ !Φп ƛƴ ǘƘŜ ŀǇǇŜƴŘƛȄύΦ /ƻƴǾŜǊǎŜƭȅΣ ǘƘŜ ƛƴŎǊŜŀǎŜ 

ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƛǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ǇǊƛŎŜ ŘƛũŜǊŜƴǝŀƭǎ ŦƻǊ ŜƎƎǎ ōȅ мнΦп҈ όҐ 

мллώŜȄǇόлΦммтύπмϐύ ƛƴ ǘƘŜ ǎƘƻǊǘ Ǌǳƴ ŀǘ фр҈ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭΦ {ƛƴŎŜ ƭƛǾŜ ŀƴƛƳŀƭǎ ŀƴŘ ŜƎƎǎ ŀǊŜ 

ƭŜǎǎ ǘǊŀŘŜŘ ƻǾŜǊ ƭƻƴƎŜǊ ŘƛǎǘŀƴŎŜǎ ŘǳŜ ǘƻ ǾŀǊƛƻǳǎ ŘƛŶŎǳƭǝŜǎ ǘƻ ǘǊŀƴǎǇƻǊǘ ǘƘŜƳΣ ǘƘŜǊŜ Ƴŀȅ ōŜ 

ƻǘƘŜǊ ǘǊŀƴǎŀŎǝƻƴǎ Ŏƻǎǘǎ ǘƘŀǘ Ƴŀȅ ƴƻǘ ōŜ ǊŜƅŜŎǘŜŘ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ǘƘŀǘ ǊŜǎǘǊƛŎǘ ǘǊŀŘŜ ŦƻǊ 

ŜƎƎǎ ǎǳŎƘ ŀǎ ǇŜǊƛǎƘŀōƛƭƛǘȅ ŀƴŘ ǇǊƻƳƻǘŜ ǘǊŀŘŜ ŦƻǊ ōŜŜŦ ŀƴŘ Ǝƻŀǘ ƳŜŀǘ ǎǳŎƘ ŀǎ ƭƻǿŜǊ ǎŜŀǊŎƘ 

ŎƻǎǘǎΦ 

 
23 Figure A.11 in the appendix presents the time dummies after fixed effects Poisson estimator. Overall, the 
results indicate that the price differences have been increasing over time for animal source foods.  
24 We find similar results of the direction of the association between transport costs and price differences for 
animal source foods using linear fixed effects estimator (see table A.9 in the appendix).  
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Figure 2.4: The association between transport costs and market price dispersion of animal 
source foods 
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όǎŜŜ ǘŀōƭŜ !Φмп ƛƴ ǘƘŜ ŀǇǇŜƴŘƛȄύΦ CǳǊǘƘŜǊΣ ǿƘŜƴ ǘƘŜ ƳƛǎǎƛƴƎ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŀǊŜ ƳŀǇǇŜŘ ǘƻ 

ǘƘŜƛǊ ƳŀȄƛƳǳƳ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ƛƴ ŜŀŎƘ ȅŜŀǊΣ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ 
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ŘƛǊŜŎǝƻƴ ƻŦ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŦƻǊ ŀƴƛƳŀƭ ǎƻǳǊŎŜ 

ŦƻƻŘǎ ǊŜƳŀƛƴ ǘƘŜ ǎŀƳŜ όǎŜŜ ǘŀōƭŜ !Φнп ƛƴ ǘƘŜ ŀǇǇŜƴŘƛȄύΦ ²Ŝ ŬƴŘ ǎƛƎƴƛŬŎŀƴǘ ƳŀǊƎƛƴŀƭ 

ŘƛƳƛƴƛǎƘƛƴƎ ǊŜƭŀǝƻƴǎƘƛǇ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŦƻǊ ōŜŜŦΣ ŜƎƎǎΣ ŀƴŘ Ǝƻŀǘ 

ƳŜŀǘ ŀǘ фр҈ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭΦ  
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ƴŜƎŀǝǾŜ ŀƴŘ ǎƛƎƴƛŬŎŀƴǘ ŦƻǊ ōŜŜŦ ŀƴŘ ǇƻǿŘŜǊŜŘ Ƴƛƭƪ ŀǘ фр҈ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭΦ ¢Ƙƛǎ ŬƴŘƛƴƎ 
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25 Figure A.12 in the appendix presents the time dummies after fixed effects Poisson estimator. Overall, the 
results indicate that the price differences have been increasing over time for vegetables. 
26 We find that the direction of the association between transport costs and price differentials for vegetables 
are similar using the linear regression fixed effects estimator, except that the sign flips for rape leaves (see table 
A.10 in the appendix). 
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Figure 2.5: The association between transport costs and market price dispersion of 
vegetables 
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CƛƎǳǊŜ нΦс ǇǊŜǎŜƴǘǎ ǘƘŜ Ǉƻƛƴǘ ŜǎǝƳŀǘŜǎ ŀƭƻƴƎ ǿƛǘƘ ǘƘŜƛǊ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭǎ ƻŦ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ 

ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǘƘŜ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ŦǊǳƛǘǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ όǎŜŜ ǘŀōƭŜ !Φс ƛƴ ǘƘŜ 

ŀǇǇŜƴŘƛȄ ŦƻǊ ǘƘŜ ƳŀƎƴƛǘǳŘŜ ƻŦ ǘƘŜ ŜǎǝƳŀǘŜŘ ŎƻŜŶŎƛŜƴǘǎύΦ27Σ28 ²Ŝ ŬƴŘ ǘƘŀǘ ǘƘŜ ŘƛǊŜŎǝƻƴ ƻŦ 

ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ǊŜƳŀƛƴǎ ƴŜƎŀǝǾŜ ŦƻǊ ōƻǘƘ 

ōŀƴŀƴŀǎ ŀƴŘ ǘƻƳŀǘƻŜǎ ƛƴ ǘƘŜ ǎƘƻǊǘ ǊǳƴΦ IƻǿŜǾŜǊΣ ǘƘŜ ǊŜƭŀǝƻƴǎƘƛǇ ƛǎ ǎƛƎƴƛŬŎŀƴǘ ƻƴƭȅ ŦƻǊ 

ōŀƴŀƴŀǎ ŀǘ фр҈ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭΦ ¢Ƙƛǎ ƳŜŀƴǎ ǘƘŀǘ ƛƴŎǊŜŀǎŜ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƛǎ ŀǎǎƻŎƛŀǘŜŘ 

ǿƛǘƘ ǘƘŜ ǊŜŘǳŎǝƻƴ ƛƴ ǇǊƛŎŜ ŘƛũŜǊŜƴǝŀƭǎ ŦƻǊ ōŀƴŀƴŀǎ ōȅ πтΦф҈ όҐмллώŜȄǇόπлΦлунύπмϐ ǿƘŜǊŜ π

лΦлун ƛǎ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘŀōƭŜ !Φс ƛƴ ǘƘŜ ŀǇǇŜƴŘƛȄύΣ ƻƴ ŀǾŜǊŀƎŜΦ ¢ƘǳǎΣ ƛƴŎǊŜŀǎŜ ƛƴ ŦǳŜƭ ǇǊƛŎŜ 

ǿƛǘƘ ŘƛǎǘŀƴŎŜ ƛǎ ƴƻǘ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘǊŀŘŜ ǊŜǎǘǊƛŎǝƻƴ ŦƻǊ ōŀƴŀƴŀǎ ǎƛƴŎŜ ǘǊŀŘŜǊǎ ǳǎŜ ŜƳǇǘȅ 

ōŀŎƪƘŀǳƭǎ ƻǊ ƻǇŜƴ ǘǊǳŎƪǎ ǘƻ ǘǊŀƴǎǇƻǊǘ ǘƘŜƳ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎΣ ŎŜǘŜǊƛǎ ǇŀǊƛōǳǎΦ ²Ŝ ŀǧǊƛōǳǘŜ ǘƘƛǎ 

ŬƴŘƛƴƎ ǘƻ ƭƻǿŜǊ ǎŜŀǊŎƘ Ŏƻǎǘǎ ƎƛǾŜƴ ǘƘŀǘ ƻǾŜǊ фл ǇŜǊŎŜƴǘ ƻŦ ōŀƴŀƴŀǎ ǘǊŀŘŜŘ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ŀǊŜ 

ƛƳǇƻǊǘŜŘΦ 

 
27 Figure A.13 in the appendix presents the time dummies after fixed effects Poisson estimator. Overall, the 
results indicate that the price differences have been increasing over time for fruits. 
28 We find similar results of the direction of the association between transport costs and price differentials using 
linear regression fixed effects estimator (see table A.11 in the appendix). 
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Figure 2.6: The association between transport costs and market price dispersion of fruits 
 

¢ƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŦƻǊ ōŀƴŀƴŀǎ ŀƴŘ ǘƻƳŀǘƻŜǎ 

ǊŜƳŀƛƴǎ ǘƘŜ ǎŀƳŜ ǿƘŜƴ ǿŜ ŎƻƴǘǊƻƭ ŦƻǊ ƳŀǊƪŜǘπǎǇŜŎƛŬŎ ǎŜŀǎƻƴŀƭƛǘȅ ŀǘ фр҈ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭ 

όǎŜŜ ǘŀōƭŜ !Φмс ƛƴ ǘƘŜ ŀǇǇŜƴŘƛȄύΦ ²Ŝ ŬƴŘ ǎƛƳƛƭŀǊ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ 

Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŦƻǊ ōŀƴŀƴŀǎ ŀƴŘ ǘƻƳŀǘƻŜǎ ǿƘŜƴ ǘƘŜ ƳƛǎǎƛƴƎ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŀǊŜ 

ƳŀǇǇŜŘ ǘƻ ǘƘŜƛǊ ƳŀȄƛƳǳƳ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ƛƴ ŜŀŎƘ ȅŜŀǊ όǎŜŜ ǘŀōƭŜ !Φнм ƛƴ ǘƘŜ ŀǇǇŜƴŘƛȄύΦ 

CǳǊǘƘŜǊΣ ǿŜ ŬƴŘ ǎƛƎƴƛŬŎŀƴǘ ŘƛƳƛƴƛǎƘƛƴƎ ŜũŜŎǘ ƻŦ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ 

ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŦƻǊ ōŀƴŀƴŀǎ ǿƘƛƭŜ ŎƻƴǘǊƻƭƭƛƴƎ ŦƻǊ ƴƻƴπƭƛƴŜŀǊ ŜũŜŎǘǎ ƛƴ ŘƛǎǘŀƴŎŜ όǎŜŜ ǘŀōƭŜ !Φнс 

ƛƴ ǘƘŜ ŀǇǇŜƴŘƛȄύΦ ²Ŝ ŬƴŘ ǎƛƳƛƭŀǊ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ŎƻƴǘŜƳǇƻǊŀƴŜƻǳǎ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ 

ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŦƻǊ ōŀƴŀƴŀǎ ŀƴŘ ǘƻƳŀǘƻŜǎ ŀǘ фр҈ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭ 

ǿƘŜƴ ǿŜ ŀŎŎƻǳƴǘ ŦƻǊ ǘƘŜ ƛƴǘŜǊŀŎǝƻƴ ƻŦ ŘƛǎǘŀƴŎŜ ǿƛǘƘ ƭŀƎƎŜŘ ŦǳŜƭ ǇǊƛŎŜ ŀǎ ŀƴ ŀŘŘƛǝƻƴŀƭ 

ŎƻǾŀǊƛŀǘŜ όǎŜŜ ǘŀōƭŜ !Φом ƛƴ ǘƘŜ ŀǇǇŜƴŘƛȄύΦ IƻǿŜǾŜǊΣ ǘƘŜ ƭŀƎƎŜŘ ǘŜǊƳ ƛǎ ǇƻǎƛǝǾŜ ŀƴŘ ǎƛƎƴƛŬŎŀƴǘ 

ŦƻǊ ōŀƴŀƴŀǎ ŀǘ фр҈ ƭŜǾŜƭΣ ǎǳƎƎŜǎǝƴƎ ǘƘŀǘ ǘƘŜ ƳŀƎƴƛǘǳŘŜ ƻŦ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ 

Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴǝŀƭǎ ƛǎ ƭŀǊƎŜǊ ƛƴ ǘƘŜ ƳƻƴǘƘ ōŜŦƻǊŜ ǘƘŜ ŦǳŜƭ ǇǊƛŎŜ ŎƘŀƴƎŜΦ 
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Lƴ ǎǳƳƳŀǊȅΣ ǘƘƛǎ ǎǳōπǎŜŎǝƻƴ Ƙŀǎ ǎƘƻǿƴ ǘƘŀǘ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ ǘǊŀƴǎǇƻǊǘ 

Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ǊŜƳŀƛƴǎ ƴŜƎŀǝǾŜ ŀƴŘ ǎƛƎƴƛŬŎŀƴǘ ŦƻǊ ǎƻƳŜ ŦƻƻŘǎ ǎǳŎƘ ŀǎ ǊƛŎŜ ƎǊŀƛƴΣ 

ōŜŜŦΣ Ǝƻŀǘ ƳŜŀǘΣ ǇƻǿŘŜǊŜŘ ƳƛƭƪΣ ŀƴŘ ōŀƴŀƴŀǎ ōǳǘ ƛǘ ōŜŎƻƳŜǎ ǇƻǎƛǝǾŜ ŀƴŘ ǎƛƎƴƛŬŎŀƴǘ ŦƻǊ ƻǘƘŜǊ 

ŦƻƻŘǎ ǎǳŎƘ ŀǎ ƳŀƛȊŜ ƅƻǳǊ ŘŜƘǳƭƭŜŘΣ ƳŀƛȊŜ ƎǊŀƛƴ όǇǊƛǾŀǘŜύΣ ƳŀƛȊŜ ƎǊŀƛƴ ό!5a!w/ύΣ ōǊƻǿƴ ōŜŀƴǎΣ 

ŀƴŘ ŜƎƎǎ ƛƴ ǘƘŜ ǎƘƻǊǘ ǊǳƴΦ ¢ƘŜǎŜ ŬƴŘƛƴƎǎΣ ŦǳǊǘƘŜǊΣ ǎǳƎƎŜǎǘ ǘƘŀǘ ǘƘŜ ŎƻǳƴǘŜǊƛƴǘǳƛǝǾŜ ƛƴƅǳŜƴŎŜ 

ƻŦ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƻƴ ƻǾŜǊŀƭƭ ǇǊƛŎŜ ŘƛũŜǊŜƴǝŀƭǎ ƛǎ ŘǊƛǾŜƴ ōȅ ŦƻƻŘ ƛǘŜƳǎ ǘƘŀǘ ƘŀǾŜ 

ƭƻǿŜǊ ǎŜŀǊŎƘ Ŏƻǎǘǎ ŀƴŘ ŀǊŜ Ŝŀǎȅ ǘƻ ŀƎƎǊŜƎŀǘŜΦ ¢Ƙƛǎ Ƴŀȅ ǎǳƎƎŜǎǘ ǘƘŀǘ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ǘǊŀƴǎǇƻǊǘ 

Ŏƻǎǘǎ ƛǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ǎƘƛƊ ƛƴ ǘǊŀŘŜ ŦǊƻƳ ƻǘƘŜǊ ŦƻƻŘǎ ǘƻ ǘƘƻǎŜ ŦƻƻŘǎ ǘƘŀǘ ƘŀǾŜ ƭƻǿŜǊ 

ǎŜŀǊŎƘ Ŏƻǎǘǎ ŀƴŘ ŀǊŜ ŜŀǎƛŜǊ ǘƻ ƻǊƎŀƴƛǎŜ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎΦ  

2.5.1.3 Spatial heterogeneity in the short run  

¢Ƙƛǎ ǎǳōπǎŜŎǝƻƴ ŜȄŀƳƛƴŜǎ ǿƘŜǘƘŜǊ ǘƘŜ ƳŀƎƴƛǘǳŘŜ ƻŦ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ 

ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŦƻǊ ŜŀŎƘ ŦƻƻŘ ƛǘŜƳ ƛǎ ǎƳŀƭƭŜǊ ŦƻǊ ƳŀǊƪŜǘ ǇŀƛǊǎ ǘƘŀǘ ŀǊŜ ŎƭƻǎŜǊ ǘƻ ŜŀŎƘ 

ƻǘƘŜǊ ǘƘŀƴ ƳŀǊƪŜǘ ǇŀƛǊǎ ǘƘŀǘ ŀǊŜ ŦŀǊ ŦǊƻƳ ŜŀŎƘ ƻǘƘŜǊ όƛΦŜΦΣ ǎǇŀǝŀƭ ƘŜǘŜǊƻƎŜƴŜƛǘȅ ƻŦ ǘƘŜ 

ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎύ ƛƴ ǘƘŜ ǎƘƻǊǘ ǊǳƴΦ  

нΦрΦмΦоΦм {ǘŀǇƭŜǎ ƛƴŎƭǳŘƛƴƎ Ǌƻƻǘǎ ŀƴŘ ǘǳōŜǊǎ 

CƛƎǳǊŜ нΦт ǇǊŜǎŜƴǘǎ ǘƘŜ Ǉƻƛƴǘ ŜǎǝƳŀǘŜǎ ŀƭƻƴƎ ǿƛǘƘ ǘƘŜƛǊ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭǎ ƻŦ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ 

ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǘƘŜ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǎǘŀǇƭŜǎ ƛƴŎƭǳŘƛƴƎ Ǌƻƻǘǎ ŀƴŘ ǘǳōŜǊǎ ǿƛǘƘ 

ǾŀǊȅƛƴƎ ŘƛǎǘŀƴŎŜ ƭŜǾŜƭǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ όǎŜŜ ǘŀōƭŜ !Φон ƛƴ ǘƘŜ ŀǇǇŜƴŘƛȄ ŦƻǊ ǘƘŜ ƳŀƎƴƛǘǳŘŜ ƻŦ 

ǘƘŜ ŜǎǝƳŀǘŜŘ ŎƻŜŶŎƛŜƴǘǎύΦ CƛƎǳǊŜ нΦт ǎƘƻǿǎ ǘƘŀǘ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ 

ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ǊŜƳŀƛƴǎ ƴŜƎŀǝǾŜ ŀƴŘ ǎƛƎƴƛŬŎŀƴǘ ŦƻǊ ǎƻƳŜ ŘƛǎǘŀƴŎŜ ƭŜǾŜƭǎ ŦƻǊ ǊƛŎŜ ƎǊŀƛƴ όмрн 

ς нлл ƪƳΣ нсу ς оом ƪƳΣ офп ς птф ƪƳ ǘƻ тор ς млфу ƪƳύΣ ǿƘƛƭŜ ŦƻǊ ǿƘƛǘŜ ōǊŜŀŘ ƛǘ ǊŜƳŀƛƴǎ 

ƴŜƎŀǝǾŜ ōǳǘ ōŜŎƻƳŜǎ ǎƛƎƴƛŬŎŀƴǘ ŦƻǊ ǎƻƳŜ ŘƛǎǘŀƴŎŜ ƭŜǾŜƭǎ όмрн ς нлл ƪƳΣ нлм ς нст ƪƳΣ ŀƴŘ 

слм ς топ ƪƳύ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ōŀǎŜ ŎŀǘŜƎƻǊȅ ƻŦ ƳŀǊƪŜǘ ǇŀƛǊǎ ǘƘŀǘ ŀǊŜ ƭŜǎǎ ǘƘŀƴ млн ƪƳ ŀǇŀǊǘ 

ŀǘ фр҈ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭΦ ¢ƘŜǎŜ ŬƴŘƛƴƎǎ ǎǳƎƎŜǎǘ ǘƘŀǘ ǘƘŜ ƴŜƎŀǝǾŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ 

ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŦƻǊ ǊƛŎŜ ƎǊŀƛƴ ŀƴŘ ǿƘƛǘŜ ōǊŜŀŘ ƛǎ ǎƳŀƭƭŜǊ ŦƻǊ ƳŀǊƪŜǘ ǇŀƛǊǎ 

ǘƘŀǘ ŀǊŜ ŎƭƻǎŜǊΣ ŎŜǘŜǊƛǎ ǇŀǊƛōǳǎΦ /ƻƴǾŜǊǎŜƭȅΣ ǿŜ ŬƴŘ ǘƘŀǘ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ 

Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ǊŜƳŀƛƴǎ ǇƻǎƛǝǾŜ ŀƴŘ ǎƛƎƴƛŬŎŀƴǘ ŦƻǊ ǎƻƳŜ ŘƛǎǘŀƴŎŜ ƭŜǾŜƭǎ ŦƻǊ ƳŀƛȊŜ 

ƅƻǳǊ ŘŜƘǳƭƭŜŘ όмрн ς нлл ƪƳ ŀƴŘ нсу ς оом ƪƳύ ŀƴŘ ƳŀƛȊŜ ƎǊŀƛƴ ό!5a!w/Σ тор ς млфу ƪƳύ 

ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ōŀǎŜ ŎŀǘŜƎƻǊȅ ƻŦ ƳŀǊƪŜǘ ǇŀƛǊǎ ǘƘŀǘ ŀǊŜ ƭŜǎǎ ǘƘŀƴ млн ƪƳ ŀǇŀǊǘ ŀǘ фр҈ 
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ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭΦ ¢ƘǳǎΣ ǘƘŜ ǇƻǎƛǝǾŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ 

ŘƛũŜǊŜƴŎŜǎ ŦƻǊ ƳŀƛȊŜ ƅƻǳǊ ŘŜƘǳƭƭŜŘ ŀƴŘ ƳŀƛȊŜ ƎǊŀƛƴ ό!5a!w/ύ ƛǎ ǎƳŀƭƭŜǊ ŦƻǊ ƳŀǊƪŜǘ ǇŀƛǊǎ ǘƘŀǘ 
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ŘƛũŜǊŜƴŎŜǎ ŦƻǊ ƳŀƛȊŜ ƎǊŀƛƴ όǇǊƛǾŀǘŜύ ōŜŎƻƳŜǎ ƴŜƎŀǝǾŜ ŀƴŘ ǎƛƎƴƛŬŎŀƴǘ ŦƻǊ ŘƛǎǘŀƴŎŜ ōŜǘǿŜŜƴ 

млн ς мрм ƪƳ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ōŀǎŜ ŎŀǘŜƎƻǊȅ ƻŦ ƳŀǊƪŜǘ ǇŀƛǊǎ ǘƘŀǘ ŀǊŜ ƭŜǎǎ ǘƘŀƴ млн ƪƳ ŀǇŀǊǘ 
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ŜŶŎƛŜƴǘƭȅ ōŜǘǿŜŜƴ ƳŀǊƪŜǘǎ ǘƘŀǘ ŀǊŜ ŎƭƻǎŜǊΦ   

 

Figure 2.7: The association between transport costs and market price dispersion of staples 
including roots and tubers at various distance levels 
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ŘƛũŜǊŜƴŎŜǎ ǊŜƳŀƛƴǎ ǇƻǎƛǝǾŜ ŀƴŘ ǎƛƎƴƛŬŎŀƴǘ ŦƻǊ ǎƻƳŜ ŘƛǎǘŀƴŎŜ ƭŜǾŜƭǎ ŦƻǊ ōǊƻǿƴ ōŜŀƴǎ όŦǊƻƳ 

нсу ς оом ƪƳύΣ ǿƘƛƭŜ ŦƻǊ ǿƘƛǘŜ ōŜŀƴǎ ƛǘ ǊŜƳŀƛƴǎ ǇƻǎƛǝǾŜ ōǳǘ ōŜŎƻƳŜǎ ǎƛƎƴƛŬŎŀƴǘ ŦƻǊ ǎƻƳŜ 

ŘƛǎǘŀƴŎŜ ƭŜǾŜƭǎ όŦǊƻƳ млн ς мрм ƪƳΣ мрн ς нлл ƪƳΣ нсу ς оом ƪƳΣ пул ς слл ƪƳΣ ŀƴŘ тор ς 

млфу ƪƳύ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ōŀǎŜ ŎŀǘŜƎƻǊȅ ƻŦ ƳŀǊƪŜǘ ǇŀƛǊǎ ǘƘŀǘ ŀǊŜ ƭŜǎǎ ǘƘŀƴ млн ƪƳ ŀǇŀǊǘ ŀǘ 

фр҈ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭΦ ¢Ƙƛǎ ǎǳƎƎŜǎǘǎ ǘƘŀǘ ǘƘŜ ǇƻǎƛǝǾŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ 
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ŎŜǘŜǊƛǎ ǇŀǊƛōǳǎΦ 

 

Figure 2.8: The association between transport costs and market price dispersion of legumes 
and nuts at various distance levels 
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нлм ς нст ƪƳΣ офп ς птф ƪƳ ǘƻ тор πмлфу ƪƳύΣ ǿƘƛƭŜ ŦƻǊ ǳǎƛǇŀ ƛǘ ōŜŎƻƳŜǎ ǎƛƎƴƛŬŎŀƴǘ ŦƻǊ ǎƻƳŜ 

ŘƛǎǘŀƴŎŜ ƭŜǾŜƭǎ όŦǊƻƳ млн ς мрм ƪƳ ǘƻ нсу ς оом ƪƳύ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ōŀǎŜ ŎŀǘŜƎƻǊȅ ƻŦ ƳŀǊƪŜǘ 

ǇŀƛǊǎ ǘƘŀǘ ŀǊŜ ƭŜǎǎ ǘƘŀƴ млн ƪƳ ŀǇŀǊǘ ŀǘ фр҈ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭΦ ¢Ƙƛǎ ǎǳƎƎŜǎǘǎ ǘƘŀǘ ǘƘŜ ǇƻǎƛǝǾŜ 

ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŦƻǊ ŜƎƎǎ ŀƴŘ ǳǎƛǇŀ ƛǎ ǎƳŀƭƭŜǊ ŦƻǊ 

ƳŀǊƪŜǘ ǇŀƛǊǎ ǘƘŀǘ ŀǊŜ ŎƭƻǎŜǊΣ ŎŜǘŜǊƛǎ ǇŀǊƛōǳǎΦ /ƻƴǾŜǊǎŜƭȅΣ ǿŜ ŬƴŘ ǘƘŀǘ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ 

ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ǊŜƳŀƛƴǎ ƴŜƎŀǝǾŜ ŀƴŘ ǎƛƎƴƛŬŎŀƴǘ ŦƻǊ ǎƻƳŜ ŘƛǎǘŀƴŎŜ ƭŜǾŜƭǎ 

ŦƻǊ ōŜŜŦ όпул ς слл ǘƻ тор ς млфу ƪƳύΣ Ǝƻŀǘ ƳŜŀǘ όнлм ς нст ƪƳΣ ŀƴŘ оон ς офо ƪƳ ǘƻ тор ς 

млфу ƪƳύΣ ŀƴŘ ǇƻǿŘŜǊŜŘ Ƴƛƭƪ όмлн ς мрм ƪƳ ǘƻ нлм ς нст ƪƳΣ офп π птф ƪƳ ǘƻ тор ς млфу ƪƳύ 

ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ōŀǎŜ ŎŀǘŜƎƻǊȅ ƻŦ ƳŀǊƪŜǘ ǇŀƛǊǎ ǘƘŀǘ ŀǊŜ ƭŜǎǎ ǘƘŀƴ млн ƪƳ ŀǇŀǊǘ ŀǘ фр҈ 

ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭΦ IƻǿŜǾŜǊΣ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ 

ŦƻǊ ǳǘŀƪŀ ōŜŎƻƳŜǎ ǎƛƎƴƛŬŎŀƴǘ ŦƻǊ ŘƛǎǘŀƴŎŜǎ ōŜǘǿŜŜƴ тор ŀƴŘ млфу ƪƳ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ōŀǎŜ 

ŎŀǘŜƎƻǊȅ ƻŦ ƳŀǊƪŜǘ ǇŀƛǊǎ ǘƘŀǘ ŀǊŜ ƭŜǎǎ ǘƘŀƴ млн ƪƳ ŀǇŀǊǘ ŀǘ фр҈ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭΦ {ƛƳƛƭŀǊƭȅΣ 

ǘƘŜǎŜ ŬƴŘƛƴƎǎ ǎǳƎƎŜǎǘ ǘƘŀǘ ǘƘŜ ƴŜƎŀǝǾŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ 

ŘƛũŜǊŜƴŎŜǎ ŦƻǊ ōŜŜŦΣ Ǝƻŀǘ ƳŜŀǘ ŀƴŘ ǇƻǿŘŜǊŜŘ Ƴƛƭƪ ƛǎ ǎƳŀƭƭŜǊ ŦƻǊ ƳŀǊƪŜǘ ǇŀƛǊǎ ǘƘŀǘ ŀǊŜ ŎƭƻǎŜǊΣ 

ǿƘƛƭŜ ǘƘŜ ŬƴŘƛƴƎ ŦƻǊ ǳǘŀƪŀ Ƴŀȅ ƳŜŀƴ ǘƘŀǘ ǘƘŜ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜ ŀŎǊƻǎǎ ƳŀǊƪŜǘ ǇŀƛǊǎ ŦƻǊ ǳǘŀƪŀ 

ŀǘ ǎǳŎƘ ƭŀǊƎŜǊ ŘƛǎǘŀƴŎŜ ŀǊŜ ǎƛƳǇƭȅ ǊŀƴŘƻƳ ƻƴŎŜ ǎŀǘǳǊŀǝƻƴ Ǉƻƛƴǘ ƻǊ ŜũŜŎǘ ƛǎ ǊŜŀŎƘŜŘ όwƻŜƘƴŜǊΣ 
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Figure 2.9: The association between transport costs and market price dispersion of animal 
source foods at various distance levels 
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Figure 2.10: The association between transport costs and market price dispersion of 
vegetables at various distance levels 
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ŎƻŜŶŎƛŜƴǘǎύΦ ²Ŝ ŬƴŘ ǘƘŀǘ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ 

ǊŜƳŀƛƴǎ ƴŜƎŀǝǾŜ ŀƴŘ ǎƛƎƴƛŬŎŀƴǘ ŦƻǊ ǎƻƳŜ ŘƛǎǘŀƴŎŜ ƭŜǾŜƭǎ ŦƻǊ ōŀƴŀƴŀǎ ŀǘ слм ς топ ƪƳ ōǳǘ ƛǘ 

ōŜŎƻƳŜǎ ǎƛƎƴƛŬŎŀƴǘ ŦƻǊ ǘƻƳŀǘƻŜǎ ŀǘ ǘƘŜ ŘƛǎǘŀƴŎŜ ƻŦ ōŜǘǿŜŜƴ офп ŀƴŘ птф ƪƳ ŎƻƳǇŀǊŜŘ ǘƻ 

ǘƘŜ ōŀǎŜ ŎŀǘŜƎƻǊȅ ƻŦ ƳŀǊƪŜǘ ǇŀƛǊǎ ǘƘŀǘ ŀǊŜ ƭŜǎǎ ǘƘŀƴ млн ƪƳ ŀǇŀǊǘ ŀǘ фр҈ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭΦ 

¢ƘǳǎΣ ǘƘŜ ƴŜƎŀǝǾŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŦƻǊ ŦǊǳƛǘǎ ƛǎ 

ǎƳŀƭƭŜǊ ŦƻǊ ƳŀǊƪŜǘ ǇŀƛǊǎ ǘƘŀǘ ŀǊŜ ŎƭƻǎŜǊΦ 
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Figure 2.11: The association between transport costs and market price dispersion of fruits 
at various distance levels 

 

Lƴ ǎǳƳƳŀǊȅΣ ǘƘƛǎ ǎǳōπǎŜŎǝƻƴ Ƙŀǎ ǎƘƻǿƴ ǘƘŀǘ ǘƘŜ ƴŜƎŀǝǾŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ 

ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ǊŜƳŀƛƴǎ ǎƛƎƴƛŬŎŀƴǘ ŀǘ ǎƻƳŜ ŘƛǎǘŀƴŎŜ ƭŜǾŜƭǎ ŦƻǊ ǊƛŎŜ ƎǊŀƛƴΣ 

ōŜŜŦΣ Ǝƻŀǘ ƳŜŀǘΣ ǇƻǿŘŜǊŜŘ ƳƛƭƪΣ ŀƴŘ ōŀƴŀƴŀǎ ōǳǘ ƛǘ ōŜŎƻƳŜǎ ǎƛƎƴƛŬŎŀƴǘ ŦƻǊ ǎƻƳŜ ŘƛǎǘŀƴŎŜ 

ƭŜǾŜƭǎ ŦƻǊ ǿƘƛǘŜ ōǊŜŀŘ ŀƴŘ ǘƻƳŀǘƻŜǎ ǊŜƭŀǝǾŜ ǘƻ ǘƘŜ ōŀǎŜ ŎŀǘŜƎƻǊȅ ƻŦ ƳŀǊƪŜǘ ǇŀƛǊǎ ǘƘŀǘ ŀǊŜ ƭŜǎǎ 

ǘƘŀƴ млн ƪƳ ŀǇŀǊǘΦ /ƻƴǾŜǊǎŜƭȅΣ ǘƘŜ ǇƻǎƛǝǾŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ ǘǊŀƴǎǇƻǊǘ 

Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ǊŜƳŀƛƴǎ ǎƛƎƴƛŬŎŀƴǘ ŀǘ ǎƻƳŜ ŘƛǎǘŀƴŎŜ ƭŜǾŜƭǎ ŦƻǊ ƳŀƛȊŜ ƅƻǳǊ ŘŜƘǳƭƭŜŘΣ 

ƳŀƛȊŜ ƎǊŀƛƴ ό!5a!w/ύΣ ōǊƻǿƴ ōŜŀƴǎΣ ŀƴŘ ŜƎƎǎ ōǳǘ ƛǘ ōŜŎƻƳŜǎ ǎƛƎƴƛŬŎŀƴǘ ŦƻǊ ǎƻƳŜ ŘƛǎǘŀƴŎŜ 

ƭŜǾŜƭǎ ŦƻǊ ǳǎƛǇŀ ŀƴŘ ǿƘƛǘŜ ōŜŀƴǎ ǊŜƭŀǝǾŜ ǘƻ ǘƘŜ ōŀǎŜ ŎŀǘŜƎƻǊȅ ƻŦ ƳŀǊƪŜǘ ǇŀƛǊǎ ǘƘŀǘ ŀǊŜ ƭŜǎǎ ǘƘŀƴ 

млн ƪƳ ŀǇŀǊǘΦ IƻǿŜǾŜǊΣ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ 

ŘƛũŜǊŜƴŎŜǎ ŦƻǊ ƳŀƛȊŜ ƎǊŀƛƴ όǇǊƛǾŀǘŜύ ōŜŎƻƳŜǎ ƴŜƎŀǝǾŜ ŀƴŘ ǎƛƎƴƛŬŎŀƴǘ ŀǘ ǎƳŀƭƭŜǊ ŘƛǎǘŀƴŎŜ 

ƭŜǾŜƭǎ ǊŜƭŀǝǾŜ ǘƻ ǘƘŜ ōŀǎŜ ŎŀǘŜƎƻǊȅ ƻŦ ƳŀǊƪŜǘ ǇŀƛǊǎ ǘƘŀǘ ŀǊŜ ƭŜǎǎ ǘƘŀƴ млн ƪƳ ŀǇŀǊǘΣ ǎǳƎƎŜǎǝƴƎ 

ǘƘŀǘ ǇǊƛǾŀǘŜ ǘǊŀŘŜǊǎ ǎǳǇǇƭȅ ƳŀƛȊŜ ƎǊŀƛƴ ŜŶŎƛŜƴǘƭȅ ōŜǘǿŜŜƴ ƳŀǊƪŜǘǎ ǘƘŀǘ ŀǊŜ ŎƭƻǎŜǊΦ hǾŜǊŀƭƭΣ 
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ǘƘŜ ƳŀƎƴƛǘǳŘŜǎ ƻŦ ǘƘŜ ǊŜƭŀǝƻƴǎƘƛǇǎ ŀǊŜ ǎƳŀƭƭŜǊ ŦƻǊ ƳŀǊƪŜǘ ǇŀƛǊǎ ǘƘŀǘ ŀǊŜ ŎƭƻǎŜǊ ǘƻ ŜŀŎƘ ƻǘƘŜǊ 

ŦƻǊ ŀƭƭ ŦƻƻŘǎ ǳƴŘŜǊ ŎƻƴǎƛŘŜǊŀǝƻƴΦ 

2.5.2 The association between transport costs and price differences in the long run 

¢Ƙƛǎ ǎǳōπǎŜŎǝƻƴ ŜȄǇƭƻǊŜǎ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ŎƘŀƴƎŜǎ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ 

ŘƛũŜǊŜƴǝŀƭǎ ŦƻǊ ŜŀŎƘ ŦƻƻŘ ƛǘŜƳ ƛƴ ǘƘŜ ƭƻƴƎ ǊǳƴΦ  

нΦрΦнΦм {ǘŀǇƭŜǎ ƛƴŎƭǳŘƛƴƎ Ǌƻƻǘǎ ŀƴŘ ǘǳōŜǊǎ 

CƛƎǳǊŜ нΦмн ǇǊŜǎŜƴǘǎ ǘƘŜ Ǉƻƛƴǘ ŜǎǝƳŀǘŜǎ ŀƭƻƴƎ ǿƛǘƘ ǘƘŜƛǊ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭǎ ƻŦ ǘƘŜ 

ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǘƘŜ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǎǘŀǇƭŜǎ ƛƴŎƭǳŘƛƴƎ Ǌƻƻǘǎ ŀƴŘ 

ǘǳōŜǊǎ ǿƘƛƭŜ ŎƻƴǘǊƻƭƭƛƴƎ ŦƻǊ ǘƘŜ ƭŀƎ ƻŦ ǘƘŜ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ όǎŜŜ ǘŀōƭŜ !Φот ƛƴ 

ǘƘŜ ŀǇǇŜƴŘƛȄ ŦƻǊ ǘƘŜ ƳŀƎƴƛǘǳŘŜ ƻŦ ǘƘŜ ŜǎǝƳŀǘŜŘ ŎƻŜŶŎƛŜƴǘǎύΦ29 ²Ŝ ŬƴŘ ǘƘŀǘ ǘƘŜ ŎƻŜŶŎƛŜƴǘ 

ŜǎǝƳŀǘŜǎ ŦƻǊ ǘƘŜ ƭŀƎƎŜŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŀǊŜ ǎǘŀǝǎǝŎŀƭƭȅ ǎƛƎƴƛŬŎŀƴǘ ŀǘ фр҈ ŎƻƴŬŘŜƴŎŜ 

ƛƴǘŜǊǾŀƭ ŦƻǊ ōƻǘƘ ǳƴǇǊƻŎŜǎǎŜŘ ŀƴŘ ǇǊƻŎŜǎǎŜŘ ǎǘŀǇƭŜ ŦƻƻŘǎΣ ōǳǘ ŎƭƻǎŜǊ ǘƻ ȊŜǊƻ ƛƴ Ƴƻǎǘ ŎŀǎŜǎΦ 

¢Ƙƛǎ ƳŜŀƴǎ ǘƘŀǘ ǘƘŜ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ƛƴ ǘƘŜ ǇǊŜǾƛƻǳǎ ǇŜǊƛƻŘ Ǉƭŀȅ ŀ ǎƳŀƭƭŜǊ ǊƻƭŜ ƛƴ ǇǊŜŘƛŎǝƴƎ 

ǘƘŜ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ƛƴ ǘƘŜ ŎǳǊǊŜƴǘ ǇŜǊƛƻŘ ŦƻǊ Ƴƻǎǘ ǎǘŀǇƭŜ ŦƻƻŘǎΦ CƻǊ ƛƴǎǘŀƴŎŜΣ ǘƘŜ ǇǊŜǾƛƻǳǎ 

ǇŜǊƛƻŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŦƻǊ ŎŀǎǎŀǾŀ ǇǊŜŘƛŎǘǎ ŀōƻǳǘ a²YлΦон όҐ ώŜȄǇόлΦллстύπмϐȄптΦтфΣ ǿƘŜǊŜ 

лΦллст ƛǎ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘŀōƭŜ !Φоу ƛƴ ǘƘŜ ŀǇǇŜƴŘƛȄ ŀƴŘ птΦтф ƛǎ ŀǾŜǊŀƎŜ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜύ ƛƴ 

ǘƘŜ ŎǳǊǊŜƴǘ ǇŜǊƛƻŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎΦ ¢ƘǳǎΣ ǘƘŜǊŜ ƛǎ ǾŜǊȅ ƭƻǿ ǇŜǊǎƛǎǘŜƴŎŜ ƛƴ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ 

ƻǾŜǊ ǝƳŜ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜ ǇǊŜǾƛƻǳǎ ƭƛǘŜǊŀǘǳǊŜ ό!ƪŜǊΣ нлмлŀΤ {ŀƭŀȊŀǊ Ŝǘ ŀƭΦΣ нлмфΤ ½ŀƴǘΣ нлмуύΦ 

CƛƎǳǊŜ нΦмн ǎƘƻǿǎ ǘƘŀǘ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ǊŜƳŀƛƴǎ 

ǇƻǎƛǝǾŜ ŀƴŘ ǎƛƎƴƛŬŎŀƴǘ ŀǘ фр҈ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭ ŦƻǊ ƳŀƛȊŜ ƅƻǳǊ ŘŜƘǳƭƭŜŘΣ ƳŀƛȊŜ ƎǊŀƛƴ 

όǇǊƛǾŀǘŜύΣ ŀƴŘ ƳŀƛȊŜ ƎǊŀƛƴ ό!5a!w/ύ ōǳǘ ƛǘ ōŜŎƻƳŜǎ ǎƛƎƴƛŬŎŀƴǘ ŦƻǊ ǇƻǘŀǘƻŜǎ ŀƴŘ ǿƘƛǘŜ ōǳƴǎ 

ƛƴ ǘƘŜ ƭƻƴƎ ǊǳƴΦ /ƻƴǾŜǊǎŜƭȅΣ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ 

ōŜŎƻƳŜǎ ǇƻǎƛǝǾŜ ŀƴŘ ǎƛƎƴƛŬŎŀƴǘ ŦƻǊ ŎŀǎǎŀǾŀΣ ǊƛŎŜ ƎǊŀƛƴΣ ǎǿŜŜǘ ǇƻǘŀǘƻŜǎΣ ŀƴŘ ǿƘƛǘŜ ōǊŜŀŘ ŀǘ 

фр҈ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭ ƛƴ ǘƘŜ ƭƻƴƎ ǊǳƴΦ ¢ƘŜǎŜ ŬƴŘƛƴƎǎ ƛƴŘƛŎŀǘŜ ǘƘŀǘ ƳŀǊƪŜǘ ǘǊŀŘŜǊǎ ǘƻ Řƻ ƴƻǘ 

 
29 We find that the direction of the association between transport costs and price differences and lagged price 
differences remain the same for staple foods, except for sweet potatoes using ArellanoςBond estimator (see 
table A.42 in the appendix). However, the associations are not significant for maize grain (private), sweet 
potatoes, and white buns at 95% confidence interval. Further, the direction of the association between transport 
costs and price differences flips for some food such as cassava, rice grain, sweet potatoes, and white bread 
compared to results from the main specification. Since estimation with ivpoisson does not include time fixed 
effects, we attribute the change in the direction of the relationships to different functional forms. 
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ǎǳǇǇƭȅ ǘƘŜǎŜ ŦƻƻŘǎ ŜŶŎƛŜƴǘƭȅ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ŀǎ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ōŜǘǿŜŜƴ ƳŀǊƪŜǘǎ ƛƴŎǊŜŀǎŜΦ 

¢ƘŜ ƭƻƴƎ Ǌǳƴ ǇƻǎƛǝǾŜ ŀǎǎƻŎƛŀǝƻƴǎ ƻŦ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƻƴ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŦƻǊ ǎǘŀǇƭŜ ŦƻƻŘǎ ŀǊŜ 

ŀǎ ŦƻƭƭƻǿǎΥ ŎŀǎǎŀǾŀ όпΦс҈ Ґ ώŜȄǇόόлΦлпнκмπлΦлстмύπмύϝмллϐύΣ ƳŀƛȊŜ ƅƻǳǊ ŘŜƘǳƭƭŜŘ όпΦу҈ύΣ ƳŀƛȊŜ 

ƎǊŀƛƴ όǇǊƛǾŀǘŜΣ н҈ύΣ ƳŀƛȊŜ ƎǊŀƛƴ ό!5a!w/Σ нΦу҈ύΣ ǇƻǘŀǘƻŜǎ όоΦо҈ύΣ ǊƛŎŜ ƎǊŀƛƴ όн҈ύΣ ǎǿŜŜǘ 

ǇƻǘŀǘƻŜǎ όнΦо҈ύΣ ǿƘƛǘŜ ōǊŜŀŘ όоΦр҈ύΣ ŀƴŘ ǿƘƛǘŜ ōǳƴǎ όоΦу҈ύ όƴƻǘŜ ǘƘŀǘ ǘƘŜ ǎƛȊŜ ƻŦ ǘƘŜ 

ǊŜƭŀǝƻƴǎƘƛǇǎ ƛƴ ōǊŀŎƪŜǘǎ ŀǊŜ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘŀōƭŜ !Φоу ƛƴ ǘƘŜ ŀǇǇŜƴŘƛȄύΦ ¢ƘǳǎΣ ǘƘŜ ƭƻƴƎπǘŜǊƳ 

ǊŜƭŀǝƻƴǎƘƛǇ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŦƻǊ ƳŀƛȊŜ ƅƻǳǊ ŘŜƘǳƭƭŜŘ ƛǎ ƭŀǊƎŜ 

ŀƳƻƴƎ ǎǘŀǇƭŜ ŦƻƻŘǎΦ   

 
Figure 2.12: The association between transport costs and market price dispersion of staples 
including roots and tubers while accounting for price differences in the previous period 
 

нΦрΦнΦн [ŜƎǳƳŜǎ ŀƴŘ ƴǳǘǎ 

CƛƎǳǊŜ нΦмо ǇǊŜǎŜƴǘǎ ǘƘŜ Ǉƻƛƴǘ ŜǎǝƳŀǘŜǎ ŀƭƻƴƎ ǿƛǘƘ ǘƘŜƛǊ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭǎ ƻŦ ǘƘŜ 

ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǘƘŜ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ƭŜƎǳƳŜǎ ŀƴŘ ƴǳǘǎ ǿƘƛƭŜ 

ŎƻƴǘǊƻƭƭƛƴƎ ŦƻǊ ǘƘŜ ƭŀƎ ƻŦ ǘƘŜ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ όǎŜŜ ǘŀōƭŜ !Φоу ƛƴ ǘƘŜ ŀǇǇŜƴŘƛȄ 
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Figure 2.13: The association between transport costs and market price dispersion of 
legumes and nuts while accounting for price differences in the previous period 

 
30 We find that the direction of the association between transport costs and price differences and lagged price 
differences remain the same using ArellanoςBond estimator (see table A.43 in the appendix). Similarly, the 
direction of the association between transport costs and price differences flips for groundnuts compared to 
results from the main specification. Since estimation with ivpoisson does not include time fixed effects, we 
attribute the change in the direction of the impacts to different functional forms. 
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31 We find that the direction of the association between transport costs and price differences and lagged price 
differences remain the same, except for beef, ultra-pasteurized milk, and usipa using ArellanoςBond estimator 
(see table A.44 in the appendix). Similarly, the direction of the association between transport costs and price 
differences flips for beef, goat meat, powdered milk, and utaka compared to results from the main specification. 
Since estimation with ivpoisson does not include time fixed effects, we attribute the change in the direction of 
the impacts to different functional forms. 
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Figure 2.14: The association between transport costs and market price dispersion of animal 
source foods while accounting for price differences in the previous period 
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32 We find that the direction of the association between transport costs and price differences and lagged price 
differences remain the same, except for okra using ArellanoςBond estimator (see table A.45 in the appendix). 
Similarly, the direction of the association between transport costs and price differences for cabbage and rape 
leaves compared to results from the main specification. Since estimation with ivpoisson does not include time 
fixed effects, we attribute the change in the direction of the impacts to different functional forms. 
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Figure 2.15: The association between transport costs and market price dispersion of 
vegetables while accounting for price differences in the previous period 
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33 We find that the direction of the association between transport costs and price differences remains the same 
for bananas while for tomatoes it becomes negative using ArellanoςBond estimator (see table A.46 in the 
appendix). Similarly, the direction of the association between transport costs and price differences flips for both 
bananas and tomatoes compared to results from the main specification. Since estimation with ivpoisson does 
not include time fixed effects, we attribute the change in the direction of the impacts to different functional 
forms. 
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ōŀƴŀƴŀǎ ŜŶŎƛŜƴǘƭȅ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ŀǎ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƛƴŎǊŜŀǎŜ ƛƴ ǘƘŜ ƭƻƴƎ ǊǳƴΣ ŎŜǘŜǊƛǎ ǇŀǊƛōǳǎΦ  

 

 
Figure 2.16: The association between transport costs and market price dispersion of fruits 
while accounting for price differences in the previous period 

 

Lƴ ǎǳƳƳŀǊȅΣ ǘƘƛǎ ǎŜŎǝƻƴ Ƙŀǎ ǎƘƻǿƴ ǘƘŀǘ ǘƘŜ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ƛƴ ǘƘŜ ǇǊŜǾƛƻǳǎ ǇŜǊƛƻŘ Ǉƭŀȅ ŀ 

ǎƳŀƭƭ ǊƻƭŜ ƛƴ ǇǊŜŘƛŎǝƴƎ ǘƘŜ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ƛƴ ǘƘŜ ŎǳǊǊŜƴǘ ǇŜǊƛƻŘ ƛƴ ǘƘŜ ƭƻƴƎ ǊǳƴΦ CǳǊǘƘŜǊΣ ǘƘŜ 

ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ƛǎ ǇƻǎƛǝǾŜ ŀƴŘ ǎƛƎƴƛŬŎŀƴǘ ŀǘ фр҈ 

ŎƻƴŬŘŜƴŎŜ ƭŜǾŜƭ ŦƻǊ Ƴƻǎǘ ŦƻƻŘǎ ǳƴŘŜǊ ŎƻƴǎƛŘŜǊŀǝƻƴΣ ŜȄŎŜǇǘ ŦƻǊ ōǊƻǿƴ ōŜŀƴǎΣ ǳǎƛǇŀΣ ǳǘŀƪŀΣ 

ŀƴŘ ǘƻƳŀǘƻŜǎΦ ¢ƘǳǎΣ ƳŀǊƪŜǘ ǘǊŀŘŜǊǎ Řƻ ƴƻǘ ǎǳǇǇƭȅ Ƴƻǎǘ ŦƻƻŘǎ ŜŶŎƛŜƴǘƭȅ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ŀǎ 

ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ōŜǘǿŜŜƴ ƳŀǊƪŜǘǎ ƛƴŎǊŜŀǎŜ ƛƴ ǘƘŜ ƭƻƴƎ ǊǳƴΦ  
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2.6 Conclusions and policy implications 

¢Ƙƛǎ ŎƘŀǇǘŜǊ ŜǎǝƳŀǘŜǎ ǘƘŜ ƛƴƅǳŜƴŎŜ ƻŦ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƻƴ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǾŀǊƛƻǳǎ ŦƻƻŘǎ 

ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴ aŀƭŀǿƛΦ DƛǾŜƴ ǘƘŀǘ ƴƻǘ ŀƭƭ ŦƻƻŘǎ ŀǊŜ ǇǊƻŘǳŎŜŘ ǿƛǘƘƛƴ ƭƻŎŀǝƻƴǎ ƳŀǊƪŜǘǎ 

ƻǇŜǊŀǘŜΣ ƳŀǊƪŜǘ ǘǊŀŘŜǊǎ ǘǊŀƴǎǇƻǊǘ ŦƻƻŘ ŦǊƻƳ ŀǊŜŀǎ ƻŦ ƘƛƎƘ ǇǊƻŘǳŎǝƻƴ όƛΦŜΦΣ ǎǳǊǇƭǳǎ ƭƻŎŀǝƻƴǎύ 

ǘƻ ŀǊŜŀǎ ƻŦ ƭƻǿ ǇǊƻŘǳŎǝƻƴ όƛΦŜΦΣ ŘŜŬŎƛǘ ƭƻŎŀǝƻƴǎύΣ ǿƘƛŎƘ ƛƴǾƻƭǾŜǎ ǘǊŀƴǎǇƻǊǘ ŎƻǎǘǎΦ IƻǿŜǾŜǊΣ 

ǘƘŜ ƭŀǊƎŜǊ ǎƘŀǊŜ ƻŦ ƳŀǊƪŜǝƴƎ Ŏƻǎǘǎ ǘƘŀǘ ƳŀǊƪŜǘ ǘǊŀŘŜǊǎ ƛƴŎǳǊ ƛǎ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ όCŀŦŎƘŀƳǇǎ ϧ 

DŀōǊŜπaŀŘƘƛƴΣ нллсύΣ ǿƘƛŎƘ ƛƳǇŜŘŜǎ ƳŀǊƪŜǘ ǘǊŀŘŜǊǎ ǘƻ ǘǊŀƴǎǇƻǊǘ ŦƻƻŘ ƛǘŜƳǎ ŦǊƻƳ ƳŀǊƪŜǘǎ ƛƴ 

ǎǳǊǇƭǳǎ ŀǊŜŀǎ ǘƻ ƳŀǊƪŜǘǎ ƛƴ ŘŜŬŎƛǘ ŀǊŜŀǎΦ ¢Ƙƛǎ ƛƴŎǊŜŀǎŜǎ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǾŀǊƛƻǳǎ ŦƻƻŘǎ ŀŎǊƻǎǎ 

ƳŀǊƪŜǘǎΣ ǿƘƛŎƘ ƛƴŎǊŜŀǎŜǎ ŦƻƻŘ ǇǊƛŎŜǎ ŀƴŘ ǊŜŘǳŎŜǎ ŦƻƻŘ ŀũƻǊŘŀōƛƭƛǘȅ ƛƴ ƳŀǊƪŜǘǎ ƭƻŎŀǘŜŘ ƛƴ 

ŘŜŬŎƛǘ ŀǊŜŀǎΦ   

¢ƻ ōŜǧŜǊ ǳƴŘŜǊǎǘŀƴŘ Ƙƻǿ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀǊŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǾŀǊƛƻǳǎ ŦƻƻŘǎ 

ŀŎǊƻǎǎ ƳŀǊƪŜǘǎΣ ǿŜ ǎȅǎǘŜƳŀǝŎŀƭƭȅ ŜȄŀƳƛƴŜ Ƙƻǿ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ ŦǳŜƭ ǇǊƛŎŜ ǿƛǘƘ ŘƛǎǘŀƴŎŜ ŀǊŜ 

ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǾŀǊƛƻǳǎ ŦƻƻŘǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴ aŀƭŀǿƛΦ ²Ŝ ǳǎŜ ƳƻƴǘƘƭȅ 

ŎƻƴǎǳƳŜǊ ǇǊƛŎŜ ƳƻƴƛǘƻǊƛƴƎ ǇŀƴŜƭ Řŀǘŀ ǘƘŀǘ aŀƭŀǿƛ b{h ŎƻƭƭŜŎǘǎ ǘƻ ŎƻƳǇǳǘŜ ǘƘŜ ƳƻƴǘƘƭȅ /tLΦ 

hǳǊ ŘŀǘŀǎŜǘ Ƙŀǎ ƳƻƴǘƘƭȅ ǊŜǘŀƛƭ ǇǊƛŎŜǎ ŦƻǊ нс ƘƻƳƻƎŜƴŜƻǳǎ ŦƻƻŘ ƛǘŜƳǎ ǘƘŀǘ ǿŜǊŜ ŎƻƴǎƛǎǘŜƴǘƭȅ 

ŎƻƭƭŜŎǘŜŘ ŀŎǊƻǎǎ он ƳŀǊƪŜǘǎ ŦǊƻƳ WŀƴǳŀǊȅ нллт ǘƻ Wǳƭȅ нлнмΦ CǳǊǘƘŜǊΣ ǿŜ ƻōǘŀƛƴŜŘ ƳƻƴǘƘƭȅ 

ŀǾŜǊŀƎŜ ŘƛŜǎŜƭ ǇǳƳǇ ǇǊƛŎŜǎ ŦǊƻƳ ǘƘŜ aŀƭŀǿƛ 9ƴŜǊƎȅ wŜƎǳƭŀǘƻǊȅ !ǳǘƘƻǊƛǘȅ ŀƴŘ ǘƘŜ ǊƻǳǘŜ 

ŘƛǎǘŀƴŎŜ ƻǾŜǊ ǇŀǾŜŘ ǊƻŀŘǎ ōŜǘǿŜŜƴ ǘƘŜ ƳŀǊƪŜǘ ǇŀƛǊǎ ŦǊƻƳ DƻƻƎƭŜ aŀǇǎΦ Lƴ ŎƻƳōƛƴŀǝƻƴ ǿƛǘƘ 

ƻǘƘŜǊ Řŀǘŀ ŦǊƻƳ ǾŀǊƛƻǳǎ ǎƻǳǊŎŜǎΣ ǿŜ ŬǊǎǘ ŜǎǝƳŀǘŜ Ƙƻǿ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀǊŜ 

ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƻǾŜǊŀƭƭ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǾŀǊƛƻǳǎ ŦƻƻŘǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ǳǎƛƴƎ ǘƘŜ ǇŀƴŜƭ ƴƻƴπ

ƭƛƴŜŀǊ ŘȅŀŘƛŎ ǊŜƎǊŜǎǎƛƻƴ ƳƻŘŜƭ Ǿƛŀ ǘƘŜ tƻƛǎǎƻƴ ǇǎŜǳŘƻπƭƛƪŜƭƛƘƻƻŘ ǊŜƎǊŜǎǎƛƻƴ ŜǎǝƳŀǘƻǊ ǿƛǘƘ 

ƳǳƭǝǇƭŜ ƭŜǾŜƭǎ ƻŦ ŬȄŜŘ ŜũŜŎǘǎ ƛƴ ǘƘŜ ǎƘƻǊǘ ǊǳƴΦ ¢ƘŜƴΣ ǿŜ ƛƴǾŜǎǝƎŀǘŜ ǿƘŜǘƘŜǊ ǇǊƻŎŜǎǎŜŘ ŦƻƻŘǎΣ 

ǇŜǊƛǎƘŀōƭŜ ŦƻƻŘǎΣ ƻǊ ƴǳǘǊƛŜƴǘπŘŜƴǎŜ ŦƻƻŘǎ ƳƻŘƛŦȅ ǘƘŜ ǊŜƭŀǝƻƴǎƘƛǇ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ 

ŀƴŘ ƻǾŜǊŀƭƭ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǾŀǊƛƻǳǎ ŦƻƻŘǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴ ǘƘŜ ǎƘƻǊǘ ǊǳƴΦ CƛƴŀƭƭȅΣ ǿŜ 

ŜǎǝƳŀǘŜ ǎŜǇŀǊŀǘŜƭȅ ǘƘŜ ǇŀƴŜƭ ƴƻƴπƭƛƴŜŀǊ ŘȅŀŘƛŎ ǊŜƎǊŜǎǎƛƻƴ ƳƻŘŜƭ Ǿƛŀ ǘƘŜ tƻƛǎǎƻƴ ǇǎŜǳŘƻπ

ƭƛƪŜƭƛƘƻƻŘ ǊŜƎǊŜǎǎƛƻƴ ŜǎǝƳŀǘƻǊ ǿƛǘƘ ƳǳƭǝǇƭŜ ƭŜǾŜƭǎ ƻŦ ŬȄŜŘ ŜũŜŎǘǎΣ ŀƴŘ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘŀƭ 

ǾŀǊƛŀōƭŜ tƻƛǎǎƻƴ όƛǾǇƻƛǎǎƻƴύ ŜǎǝƳŀǘƻǊ ŦƻǊ ŜŀŎƘ ŦƻƻŘ ƛǘŜƳ ǘƻ ŜȄŀƳƛƴŜ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ 

ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴ ǘƘŜ ǎƘƻǊǘ ŀƴŘ ƭƻƴƎ ǊǳƴǎΣ ǊŜǎǇŜŎǝǾŜƭȅΦ  

hǾŜǊŀƭƭΣ ǘƘŜ ǊŜǎǳƭǘǎ ŦǊƻƳ ƻǳǊ ŀƴŀƭȅǎƛǎ ǊŜǾŜŀƭ ǘƘŀǘ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ŦǳŜƭ ǇǊƛŎŜ ǿƛǘƘ ŘƛǎǘŀƴŎŜ ƛǎ 

ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ǊŜŘǳŎǝƻƴ ƛƴ ƻǾŜǊŀƭƭ ǇǊƛŎŜ ŘƛũŜǊŜƴǝŀƭǎ ŦƻǊ ǾŀǊƛƻǳǎ ŦƻƻŘǎ ǳƴŘŜǊ 

ƛƴǾŜǎǝƎŀǝƻƴ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴ ǘƘŜ ǎƘƻǊǘ ǊǳƴΣ ƻƴ ŀǾŜǊŀƎŜΦ ²Ŝ ŬƴŘ ǘƘŀǘ ǘƘƛǎ ŎƻǳƴǘŜǊƛƴǘǳƛǝǾŜ 



сс 
 

ƛƴƅǳŜƴŎŜ ƛǎ ŘǊƛǾŜƴ ōȅ ǇǊƻŎŜǎǎŜŘ ŦƻƻŘǎ ōǳǘ ƴƻǘ ōȅ ǇŜǊƛǎƘŀōƭŜ ŦƻƻŘǎ ŀƴŘ ƴǳǘǊƛŜƴǘπŘŜƴǎŜ ŦƻƻŘǎ 

ŦƻǊ ǿƘƛŎƘ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƛǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŀƴ ƛƴŎǊŜŀǎŜ ƛƴ ƻǾŜǊŀƭƭ ǇǊƛŎŜ 

ŘƛũŜǊŜƴŎŜǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴ ǘƘŜ ǎƘƻǊǘ ǊǳƴΦ aƻǾƛƴƎ ƻƴ ǘƻ ǎŜǇŀǊŀǘŜ ǊŜǎǳƭǘǎ ŦƻǊ ŜŀŎƘ ŦƻƻŘ ƛǘŜƳΣ 

ǿŜ ŬƴŘ ǘƘŀǘ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ 

ǊŜƳŀƛƴǎ ƴŜƎŀǝǾŜ ŀƴŘ ǎƛƎƴƛŬŎŀƴǘ ŦƻǊ ǊƛŎŜ ƎǊŀƛƴΣ ōŜŜŦΣ Ǝƻŀǘ ƳŜŀǘΣ ǇƻǿŘŜǊŜŘ ƳƛƭƪΣ ŀƴŘ ōŀƴŀƴŀǎ 

ōǳǘ ƛǘ ōŜŎƻƳŜǎ ǇƻǎƛǝǾŜ ŀƴŘ ǎƛƎƴƛŬŎŀƴǘ ŦƻǊ ƳŀƛȊŜ ƅƻǳǊ ŘŜƘǳƭƭŜŘΣ ƳŀƛȊŜ ƎǊŀƛƴ όǇǊƛǾŀǘŜύΣ ƳŀƛȊŜ 

ƎǊŀƛƴ ό!5a!w/ύΣ ōǊƻǿƴ ōŜŀƴǎΣ ŀƴŘ ŜƎƎǎ ǇǊƻǾƛŘƛƴƎ ŀŘŘƛǝƻƴŀƭ ŜǾƛŘŜƴŎŜ ǘƘŀǘ ǘƘŜ 

ŎƻǳƴǘŜǊƛƴǘǳƛǝǾŜ ƛƴƅǳŜƴŎŜ ƻŦ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƻƴ ƻǾŜǊŀƭƭ ǇǊƛŎŜ ŘƛũŜǊŜƴǝŀƭǎ ƛǎ 

ŘǊƛǾŜƴ ōȅ ŦƻƻŘ ƛǘŜƳǎ ǘƘŀǘ ƘŀǾŜ ƭƻǿŜǊ ǎŜŀǊŎƘ Ŏƻǎǘǎ ŀƴŘ Ŝŀǎȅ ǘƻ ŀƎƎǊŜƎŀǘŜ ƛƴ ǘƘŜ ǎƘƻǊǘ ǊǳƴΦ  

¢ǳǊƴƛƴƎ ǘƻ ǎǇŀǝŀƭ ƘŜǘŜǊƻƎŜƴŜƛǘȅ ƻŦ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ 

ŘƛũŜǊŜƴŎŜǎ ŦƻǊ ŜŀŎƘ ŦƻƻŘ ƛǘŜƳΣ ǿŜ ŬƴŘ ǘƘŀǘ ǘƘŜ ƴŜƎŀǝǾŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ 

ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ǊŜƳŀƛƴǎ ǎƛƎƴƛŬŎŀƴǘ ŀǘ ǎƻƳŜ ŘƛǎǘŀƴŎŜ ƭŜǾŜƭǎ ŦƻǊ ǊƛŎŜ ƎǊŀƛƴΣ 

ōŜŜŦΣ Ǝƻŀǘ ƳŜŀǘΣ ǇƻǿŘŜǊŜŘ ƳƛƭƪΣ ŀƴŘ ōŀƴŀƴŀǎ ōǳǘ ƛǘ ōŜŎƻƳŜǎ ǎƛƎƴƛŬŎŀƴǘ ŦƻǊ ǎƻƳŜ ŘƛǎǘŀƴŎŜ 

ƭŜǾŜƭǎ ŦƻǊ ǿƘƛǘŜ ōǊŜŀŘ ŀƴŘ ǘƻƳŀǘƻŜǎ ǊŜƭŀǝǾŜ ǘƻ ǘƘŜ ōŀǎŜ ŎŀǘŜƎƻǊȅ ƻŦ ƳŀǊƪŜǘ ǇŀƛǊǎ ǘƘŀǘ ŀǊŜ ƭŜǎǎ 

ǘƘŀƴ млн ƪƳ ŀǇŀǊǘ ƛƴ ǘƘŜ ǎƘƻǊǘ ǊǳƴΦ /ƻƴǾŜǊǎŜƭȅΣ ǘƘŜ ǇƻǎƛǝǾŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘƘŜ ŎƘŀƴƎŜǎ 

ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ǊŜƳŀƛƴǎ ǎƛƎƴƛŬŎŀƴǘ ŀǘ ǎƻƳŜ ŘƛǎǘŀƴŎŜ ƭŜǾŜƭǎ ŦƻǊ ƳŀƛȊŜ 

ƅƻǳǊ ŘŜƘǳƭƭŜŘΣ ƳŀƛȊŜ ƎǊŀƛƴ ό!5a!w/ύΣ ōǊƻǿƴ ōŜŀƴǎΣ ŀƴŘ ŜƎƎǎ ōǳǘ ƛǘ ōŜŎƻƳŜǎ ǎƛƎƴƛŬŎŀƴǘ ŦƻǊ 

ǎƻƳŜ ŘƛǎǘŀƴŎŜ ƭŜǾŜƭǎ ŦƻǊ ǳǎƛǇŀ ŀƴŘ ǿƘƛǘŜ ōŜŀƴǎ ǊŜƭŀǝǾŜ ǘƻ ǘƘŜ ōŀǎŜ ŎŀǘŜƎƻǊȅ ƻŦ ƳŀǊƪŜǘ ǇŀƛǊǎ 

ǘƘŀǘ ŀǊŜ ƭŜǎǎ ǘƘŀƴ млн ƪƳ ŀǇŀǊǘΦ IƻǿŜǾŜǊΣ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ ǘǊŀƴǎǇƻǊǘ 

Ŏƻǎǘǎ ŀƴŘ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŦƻǊ ƳŀƛȊŜ ƎǊŀƛƴ όǇǊƛǾŀǘŜύ ōŜŎƻƳŜǎ ƴŜƎŀǝǾŜ ŀƴŘ ǎƛƎƴƛŬŎŀƴǘ ŀǘ 

ǎƳŀƭƭŜǊ ŘƛǎǘŀƴŎŜ ƭŜǾŜƭǎ ǊŜƭŀǝǾŜ ǘƻ ǘƘŜ ōŀǎŜ ŎŀǘŜƎƻǊȅ ƻŦ ƳŀǊƪŜǘ ǇŀƛǊǎ ǘƘŀǘ ŀǊŜ ƭŜǎǎ ǘƘŀƴ млн ƪƳ 

ŀǇŀǊǘΣ ǎǳƎƎŜǎǝƴƎ ǘƘŀǘ ǇǊƛǾŀǘŜ ǘǊŀŘŜǊǎ ǎǳǇǇƭȅ ƳŀƛȊŜ ƎǊŀƛƴ ŜŶŎƛŜƴǘƭȅ ōŜǘǿŜŜƴ ƳŀǊƪŜǘǎ ǘƘŀǘ ŀǊŜ 

ŎƭƻǎŜǊΦ hǾŜǊŀƭƭΣ ǘƘŜ ƳŀƎƴƛǘǳŘŜǎ ƻŦ ǘƘŜ ǊŜƭŀǝƻƴǎƘƛǇǎ ŀǊŜ ǎƳŀƭƭŜǊ ŦƻǊ ƳŀǊƪŜǘ ǇŀƛǊǎ ǘƘŀǘ ŀǊŜ ŎƭƻǎŜǊ 

ǘƻ ŜŀŎƘ ƻǘƘŜǊ ŦƻǊ ŀƭƭ ŦƻƻŘǎ ǳƴŘŜǊ ŎƻƴǎƛŘŜǊŀǝƻƴΦ aƻǾƛƴƎ ƻƴ ǘƻ ǘƘŜ ƛƴƅǳŜƴŎŜ ƻŦ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ 

ƻƴ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ŦƻǊ ŜŀŎƘ ŦƻƻŘ ƛǘŜƳ ƛƴ ǘƘŜ ƭƻƴƎ ǊǳƴΣ ǿŜ ŬƴŘ ǘƘŀǘ ǘƘŜ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ƛƴ 

ǘƘŜ ǇǊŜǾƛƻǳǎ ǇŜǊƛƻŘ Ǉƭŀȅ ŀ ǎƳŀƭƭ ǊƻƭŜ ƛƴ ǇǊŜŘƛŎǝƴƎ ǘƘŜ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜǎ ƛƴ ǘƘŜ ŎǳǊǊŜƴǘ ǇŜǊƛƻŘΣ 

ŀƴŘ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƛǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ǇǊƛŎŜ ŘƛũŜǊŜƴǝŀƭǎ ŦƻǊ 

Ƴƻǎǘ ŦƻƻŘǎ ǳƴŘŜǊ ƛƴǾŜǎǝƎŀǝƻƴΣ ŜȄŎŜǇǘ ŦƻǊ ōǊƻǿƴ ōŜŀƴǎΣ ǳǎƛǇŀΣ ǳǘŀƪŀΣ ŀƴŘ ǘƻƳŀǘƻŜǎΦ  

hǳǊ ǎǘǳŘȅ Ƙŀǎ ŘŜƳƻƴǎǘǊŀǘŜŘ Ƙƻǿ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ǘǊŀƴǎǇƻǊǘ ŎƻǎǘǎΣ ŀǎ ƛƳǇŀŎǘŜŘ ōȅ ǘƘŜ ƛƴŎǊŜŀǎŜ 

ƛƴ ŦǳŜƭ ǇǊƛŎŜΣ ƛǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ǇǊƛŎŜ ŘƛǎǇŜǊǎƛƻƴ ƻŦ ǾŀǊƛƻǳǎ ŦƻƻŘǎ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴ aŀƭŀǿƛΦ 

hǾŜǊŀƭƭΣ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ǎƘƻŎƪ ƛǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ŘŜŎǊŜŀǎŜ ƛƴ ǎǇŀǝŀƭ ƛƴŜǉǳŀƭƛǘȅ ƛƴ ƻǾŜǊŀƭƭ 



ст 
 

ŦƻƻŘ ŀũƻǊŘŀōƛƭƛǘȅ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ƛƴ ǘƘŜ ǎƘƻǊǘ ǊǳƴΦ IƻǿŜǾŜǊΣ ǎǇŀǝŀƭ ƛƴŜǉǳŀƭƛǘȅ ƛƴ ŦƻƻŘ 

ŀũƻǊŘŀōƛƭƛǘȅ ǿƛŘŜƴǎ ŦƻǊ ƳŀƛȊŜ ƅƻǳǊ ŘŜƘǳƭƭŜŘ ƳŀƛȊŜ ƎǊŀƛƴΣ ƳŀƛȊŜ ƎǊŀƛƴ όǇǊƛǾŀǘŜύΣ ƳŀƛȊŜ ƎǊŀƛƴ 

ό!5a!w/ύΣ ōǊƻǿƴ ōŜŀƴǎΣ ŀƴŘ ŜƎƎǎ ƛƴ ǘƘŜ ǎƘƻǊǘ ǊǳƴΦ DƛǾŜƴ ǘƘŀǘ ǘƘŜǎŜ ŦƻƻŘ ƛǘŜƳǎ ŀǊŜ ƛƳǇƻǊǘŀƴǘ 

ƛƴ ŀ aŀƭŀǿƛŀƴ ŘƛŜǘΣ ǘƘŜǎŜ ŬƴŘƛƴƎǎ ƛƴŘƛŎŀǘŜ ǘƘŀǘ ǘƘŜǊŜ ŀǊŜ ōƻǘƘ ŦƻƻŘ ǎŜŎǳǊƛǘȅ ŀƴŘ ƴǳǘǊƛǝƻƴŀƭ 

ƛƳǇƭƛŎŀǝƻƴǎ ƻŦ ŎƘŀƴƎŜǎ ƛƴ ǘǊŀƴǎǇƻǊǘ ŎƻǎǘǎΦ {ƛƴŎŜ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ǿƛƭƭ ƭƛƳƛǘ ǘǊŀŘŜΣ 

ƛƴŎǊŜŀǎŜ ŎƻƴǎǳƳŜǊ ǇǊƛŎŜǎΣ ŀƴŘ ǊŜŘǳŎŜ ŦƻƻŘ ŀũƻǊŘŀōƛƭƛǘȅ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ǘƘŜǊŜ ƛǎ ƴŜŜŘ ǘƻ ŘŜǾƛǎŜ 

ǎǘǊŀǘŜƎƛŜǎ ǘƘŀǘ ǿƛƭƭ ƭƻǿŜǊ ǎŜŀǊŎƘ Ŏƻǎǘǎ ǘƻ ŀƭƭƻǿ ƳŀǊƪŜǘ ǘǊŀŘŜǊǎ ǘƻ Ŝŀǎƛƭȅ ƻǊƎŀƴƛǎŜ ƭŀǊƎŜǊ ƭƻŀŘǎ 

ǘƘŀǘ ǿƛƭƭ ƳƛƴƛƳƛǎŜ ǘƘŜ ŜũŜŎǘ ƻŦ ŦǳŜƭ Ŏƻǎǘǎ ƻƴ ŘƛǎǘŀƴŎŜΣ ǿƘƛŎƘ ƛǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǇƻƻǊ ƳŀǊƪŜǘ 

ƛƴǘŜƎǊŀǝƻƴ ŀŎǊƻǎǎ ǘƘŜ ŎƻǳƴǘǊȅΦ 9ȄŀƳƛƴƛƴƎ ǿƘŜǘƘŜǊ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ǘǊǳŎƪƛƴƎ ŎƻƳǇŜǝǝƻƴ 

ƛƳǇǊƻǾŜǎ ƳŀǊƪŜǘ ƛƴǘŜƎǊŀǝƻƴ ƻŦ ǾŀǊƛƻǳǎ ŦƻƻŘǎ ƛǎ ŀƴ ŀǊŜŀ ŦƻǊ ŦǳǊǘƘŜǊ ǊŜǎŜŀǊŎƘΦ !ŎŎƻǊŘƛƴƎ ǘƻ 

CŀŦŎƘŀƳǇǎ ϧ DŀōǊŜπaŀŘƘƛƴ όнллсύΣ ŜƛǘƘŜǊ ǊŜƳƻǾƛƴƎ ǘŀȄŜǎ ƻƴ ŘƛŜǎŜƭ ŦǳŜƭ ǘƘŀǘ ƭŀǊƎŜ ǘǊǳŎƪǎ ǳǎŜ 

ƻǊ ǊŜƳƻǾƛƴƎ ǘƻƭƭ ǊƻŀŘ ŦŜŜǎ ŦƻǊ ǾŜƘƛŎƭŜǎ ŎŀǊǊȅƛƴƎ ŦƻƻŘ ƛǘŜƳǎ ŀŎǊƻǎǎ ǘƘŜ ŎƻǳƴǘǊȅ ǿƻǳƭŘ ƭƻǿŜǊ 

ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ŦƻǊ ƳŀǊƪŜǘ ǘǊŀŘŜǊǎΦ ²ƘŜǘƘŜǊ ǊŜƳƻǾƛƴƎ ǘŀȄŜǎ ƻƴ ŘƛŜǎŜƭ ŦǳŜƭ ǇǊƛŎŜǎ ƻǊ ǘƻƭƭ ǊƻŀŘ 

ŦŜŜǎ ǿƛƭƭ ǊŜŘǳŎŜ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ƛǎ ŀƴ ŀǊŜŀ ŦƻǊ ŦǳǊǘƘŜǊ ǊŜǎŜŀǊŎƘΦ !ƴƻǘƘŜǊ ǇƻǘŜƴǝŀƭ ŀǊŜŀ ŦƻǊ 

ŦǳǊǘƘŜǊ ǊŜǎŜŀǊŎƘ ƛǎ ǘƻ ŜȄŀƳƛƴŜ ƎŜƴŜǊŀƭ ŜǉǳƛƭƛōǊƛǳƳ ŜũŜŎǘǎ ƻŦ ƛƴŎǊŜŀǎŜǎ ƛƴ ŦǳŜƭ Ŏƻǎǘǎ ƻƴ ǘƘŜ 

ŜŎƻƴƻƳȅΦ ²Ƙŀǘ ǿŜ Řƻ ƪƴƻǿ ƛǎ ǘƘŀǘ ƛƴŎǊŜŀǎƛƴƎ ƳŀǊƪŜǘ ƛƴǘŜƎǊŀǝƻƴ ƻŦ ŦƻƻŘ ƻǾŜǊ ǝƳŜ ǿƛƭƭ ŀƭƭƻǿ 

ƳŀǊƪŜǘ ǘǊŀŘŜǊǎ ǘƻ ƻǊƎŀƴƛǎŜ ŀƴŘ ǘǊŀƴǎǇƻǊǘ ƭŀǊƎŜǊ ƭƻŀŘǎ ǘƘŀǘ ǿƛƭƭ ƭƻǿŜǊ ǘǊŀƴǎǇƻǊǘ Ŏƻǎǘǎ ǇŜǊ ǳƴƛǘ 

ǾƻƭǳƳŜ ǘƘŀǘ ǿƛƭƭ ƛƴ ǘǳǊƴ ǊŜŘǳŎŜ ǘƘŜ ŜũŜŎǘ ƻŦ ŦǳŜƭ Ŏƻǎǘǎ ƻƴ ŘƛǎǘŀƴŎŜ ŀƴŘ ǇǊƻƳƻǘŜ ǘǊŀŘŜ ŦǊƻƳ 

ǎǳǊǇƭǳǎ ƭƻŎŀǝƻƴǎ ǘƻ ŘŜŬŎƛǘ ƭƻŎŀǝƻƴǎΦ Lƴ ǘƘŜ ƭƻƴƎŜǊ ǘŜǊƳΣ ǘƘŜǊŜ ƛǎ ƴŜŜŘ ǘƻ ŎƻƴǎƛŘŜǊ ƛƴǾŜǎǘƳŜƴǘ 

ƛƴ ƭŜŀǎǘπŎƻǎǘǎ ǘǊŀƴǎǇƻǊǘ ŀƭǘŜǊƴŀǝǾŜǎ ǘƻ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ ǎǳŎƘ ŀǎ Ǌŀƛƭ ǘǊŀƴǎǇƻǊǘŀǝƻƴ ό5ƻƴŀƭŘǎƻƴΣ 

нлмуΤ ½ŀƴǘΣ нлмуύ ǘƻ ƛƴŎǊŜŀǎŜ ŦƻƻŘ ŀũƻǊŘŀōƛƭƛǘȅ ŀƴŘ ƛƳǇǊƻǾŜ ƴǳǘǊƛǝƻƴ ŀŎǊƻǎǎ ǘƘŜ ŎƻǳƴǘǊȅΦ      
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2.7 Appendix A 

Table A.1: Description and measurement of variables used in the study 
Variable  Description  Data type Data source 

Prices Monthly market food prices in 
Malawian Kwacha  

Time variant National Statistical 
Office 

Population density Annual number of people per unit 
of area per district. 

Time variant aŀƭŀǿƛΩǎ tƻǇǳƭŀǘƛƻƴ 
and Housing Census 

SPEI This is a new climatic drought 
intensity index based on 
precipitation, temperature, and 
evapotranspiration for monitoring 
drought in diverse system. 

Time variant NASA LaRC POWER 
Project 

Diesel price Monthly average diesel pump 
prices in Malawi Kwacha. 

Time variant Malawi Energy 
Regulatory Authority 

Estimates Annual crop, livestock, and fish 
production estimates in Mt 

Time variant Ministry of 
Agriculture 

Distance between 
market pairs 

Average route distance over paved 
roads between market pairs in Km  

Time 
invariant 

Google Maps 
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Figure A.1: Local large food markets across Malawi 
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Figure A.2: Percent market-pair month of price differences equal to zero for each food item  
  



тм 
 

 

Figure A.3: Percent market-pair month of the most available foods  
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Figure A.4: Average month market-pair availability for staples including roots and tubers   
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Figure A.5: Average month market-pair availability for legumes and nuts   
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Figure A.6: Average month market-pair availability for animal source foods   
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Figure A.7: Average month market-pair availability for vegetables   
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Figure A.8: Average month market-pair availability for fruits   
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Figure A.9: Variation in local diesel prices over time



ту 
 

Table A.2: The association between transport costs and market price dispersion of staples including roots and tubers 
Dependent variable: 
 ȿὖ ὖ ȿ 

Full sample Cassava Maize flour 
dehulled 

Maize grain 
(private) 

Maize grain 
(ADMARC) 

Potatoes Rice grain Sweet potatoes White bread White buns 

Diesel price x distance 0.0267* -0.0722 0.0747** 0.0758** 0.341***  0.0360 -0.102** -0.0647 -0.0379 0.0536 

(0.0156) (0.0584) (0.0328) (0.0301) (0.106) (0.0476) (0.0459) (0.0570) (0.0549) (0.0420) 

           

Distance-specific linear time trends 0.0259 -0.278***  0.118 -0.0926 0.378** -0.0872 0.223***  -0.0435 0.00715 0.0540 

(0.0438) (0.0763) (0.0829) (0.0579) (0.168) (0.0699) (0.0759) (0.0702) (0.112) (0.114) 

           

Distance-specific quadratic time trends -0.0000353 0.000429*** -0.000173 0.000136 -0.000607** 0.000140 -0.000332*** 0.0000756 -0.0000115 -0.0000805 

(0.0000671) (0.000119) (0.000128) (0.0000880) (0.000264) (0.000107) (0.000117) (0.000109) (0.000174) (0.000172) 

           

Distance-specific cubic time trends 1.56e-08 -0.000000220*** 8.41e-08 -6.65e-08 0.000000321** -7.42e-08 0.000000164*** -4.26e-08 6.39e-09 3.97e-08 

(3.41e-08) (6.10e-08) (6.59e-08) (4.46e-08) (0.000000138) (5.45e-08) (5.94e-08) (5.64e-08) (8.89e-08) (8.66e-08) 

           

Difference in population density -0.0895** -0.0226 -0.0469 -0.00780 -0.00242 -0.0544 0.0203 -0.0237 0.0692 -0.267***  

(0.0386) (0.0670) (0.0726) (0.0445) (0.0521) (0.0581) (0.0349) (0.0286) (0.0609) (0.0747) 

           

=1 if one of the markets experienced flood 
shocks 

0.000808 0.0272* 0.00477 0.0241 0.00181 -0.00469 0.00186 0.0237 0.0114 -0.0180* 

(0.00424) (0.0147) (0.0118) (0.0167) (0.0266) (0.0137) (0.0156) (0.0212) (0.0141) (0.0109) 

           

=1 if one of the markets experienced drought 
shocks 

-0.0172*** -0.0464** -0.0267* 0.0142 -0.0326 0.0286*** -0.0572*** -0.0139 0.0318 -0.0185 

(0.00561) (0.0184) (0.0153) (0.0147) (0.0305) (0.0101) (0.0149) (0.0139) (0.0236) (0.0220) 

           

Difference in local production -0.667***  -0.823 1.211 0.566 0.978 -1.343***  0.501 -0.868 - - 

(0.253) (1.005) (0.901) (0.534) (1.262) (0.456) (0.331) (1.050) - - 

           

Month FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

           

Time FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

           

Market-pair FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

N 593473 44023 57195 79971 64135 77243 69666 59931 76513 58832 

bƻǘŜΥ tƻƛǎǎƻƴ ǇǎŜǳŘƻπƭƛƪŜƭƛƘƻƻŘ ǊŜƎǊŜǎǎƛƻƴ ǿƛǘƘ ƳǳƭǝǇƭŜ ƭŜǾŜƭǎ ƻŦ ŬȄŜŘ ŜũŜŎǘǎ όǇǇƳƭƘŘŦŜύ ŜǎǝƳŀǘƻǊ ǊŜǎǳƭǘǎ ŦƻǊ ŜŀŎƘ ŦƻƻŘ ƛǘŜƳǎ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ƛƴ ŜŀŎƘ ŎƻƭǳƳƴΦ 

¢ƘŜ ŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜ ƛǎ ŀōǎƻƭǳǘŜ ǾŀƭǳŜ ƻŦ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜΦ wƻǳǘŜ ŘƛǎǘŀƴŎŜ ƻǾŜǊ ǇŀǾŜŘ ǊƻŀŘ ōŜǘǿŜŜƴ ǘƘŜ ƳŀǊƪŜǘ ǇŀƛǊǎ ƛǎ ƳŜŀǎǳǊŜŘ ƛƴ ƘǳƴŘǊŜŘǎ ƻŦ ƪƛƭƻƳŜǘǊŜǎΣ 

ŀƴŘ ŘƛŜǎŜƭ ŦǳŜƭ ǇǊƛŎŜ ƛƴ ǘƘƻǳǎŀƴŘǎ ƻŦ aŀƭŀǿƛŀƴ YǿŀŎƘŀΦ 5ȅŀŘƛŎ ŎƭǳǎǘŜǊŜŘ ǎǘŀƴŘŀǊŘ ŜǊǊƻǊǎ ŀǘ ǘƘŜ ƳŀǊƪŜǘ ƛƴ ǇŀǊŜƴǘƘŜǎŜǎ ϝ ǇғлΦмлΣ ϝϝ ǇғлΦлрΣ ϝϝϝ ǇғлΦлмл



тф 
 

Table A.3: The association between transport costs and market price dispersion of legumes 
and nuts 
Dependent variable: 
 ȿὖ ὖ ȿ 

Full sample Brown beans Groundnuts White beans 

Diesel price x distance 0.0141 0.0884** -0.0548 0.0300 
 (0.0279) (0.0373) (0.0395) (0.0443) 
     
Distance-specific linear 
time trends 

0.0195 0.121** -0.0254 -0.0537 
(0.0360) (0.0507) (0.0438) (0.0569) 

     
Distance-specific quadratic 
time trends 

-0.0000283 -0.000188** 0.0000437 0.0000847 
(0.0000558) (0.0000784) (0.0000678) (0.0000881) 

     
Distance-specific cubic 
time trends 

1.34e-08 9.66e-08**  -2.47e-08 -4.46e-08 
(2.87e-08) (4.03e-08) (3.49e-08) (4.52e-08) 

     
Difference in population 
density 

-0.0617 -0.0655 -0.0488 -0.0766 
(0.0598) (0.0548) (0.0568) (0.0913) 

     
=1 if one of the markets 
experienced flood shocks 

0.00385 0.000444 0.00564 0.00244 
(0.00796) (0.0107) (0.0106) (0.0108) 

     
=1 if one of the markets 
experienced drought 
shocks 

-0.0246** -0.0322** -0.0200 -0.0220 
(0.0103) (0.0132) (0.0129) (0.0139) 

     
Difference in local 
production 

-0.168* 0.870* -0.264*** 1.285** 
(0.0904) (0.503) (0.0744) (0.533) 

     
Month FE Yes Yes Yes Yes 
     
Time FE Yes Yes Yes Yes 
     
Market-pair FE Yes Yes Yes Yes 

N 207476 79826 67104 60546 

bƻǘŜΥ tƻƛǎǎƻƴ ǇǎŜǳŘƻπƭƛƪŜƭƛƘƻƻŘ ǊŜƎǊŜǎǎƛƻƴ ǿƛǘƘ ƳǳƭǝǇƭŜ ƭŜǾŜƭǎ ƻŦ ŬȄŜŘ ŜũŜŎǘǎ όǇǇƳƭƘŘŦŜύ ŜǎǝƳŀǘƻǊ 

ǊŜǎǳƭǘǎ ŦƻǊ ŜŀŎƘ ŦƻƻŘ ƛǘŜƳǎ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ƛƴ ŜŀŎƘ ŎƻƭǳƳƴΦ ¢ƘŜ ŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜ ƛǎ ŀōǎƻƭǳǘŜ ǾŀƭǳŜ ƻŦ 

ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜΦ wƻǳǘŜ ŘƛǎǘŀƴŎŜ ƻǾŜǊ ǇŀǾŜŘ ǊƻŀŘ ōŜǘǿŜŜƴ ǘƘŜ ƳŀǊƪŜǘ ǇŀƛǊǎ ƛǎ ƳŜŀǎǳǊŜŘ ƛƴ ƘǳƴŘǊŜŘǎ 

ƻŦ ƪƛƭƻƳŜǘǊŜǎΣ ŀƴŘ ŘƛŜǎŜƭ ŦǳŜƭ ǇǊƛŎŜ ƛƴ ǘƘƻǳǎŀƴŘǎ ƻŦ aŀƭŀǿƛŀƴ YǿŀŎƘŀΦ 5ȅŀŘƛŎ ŎƭǳǎǘŜǊŜŘ ǎǘŀƴŘŀǊŘ ŜǊǊƻǊǎ 

ŀǘ ǘƘŜ ƳŀǊƪŜǘ ƛƴ ǇŀǊŜƴǘƘŜǎŜǎ ϝ ǇғлΦмлΣ ϝϝ ǇғлΦлрΣ ϝϝϝ ǇғлΦлмл 

  



ул 
 

Table A.4: The association between transport costs and market price dispersion of animal 
source foods  

Dependent variable: 
ȿὖ ὖ ȿ 

Full sample Beef Eggs Ultra- 
pasteurized 

milk 

Goat meat Powdered 
milk 

Usipa Utaka 

Diesel price x distance -0.0808*** -0.0937*** 0.117** 0.0341 -0.112***  -0.210***  0.0357 -0.0976 
 (0.0171) (0.0347) (0.0517) (0.0377) (0.0282) (0.0786) (0.0505) (0.0646) 
         
Distance-specific linear 
time trends 

-0.0166 0.00446 0.00843 0.151 -0.0416 -0.00296 0.0518 -0.0709 
(0.0304) (0.0353) (0.0742) (0.115) (0.0602) (0.117) (0.0760) (0.0582) 

         
Distance-specific 
quadratic time trends 

0.0000303 -0.0000182 -0.0000144 -0.000235 0.0000608 0.0000102 -0.0000785 0.000122 
(0.0000471) (0.0000552) (0.000115) (0.000179) (0.0000930) (0.000183) (0.000119) (0.0000885) 

         
Distance-specific cubic 
time trends 

-1.73e-08 1.56e-08 7.71e-09 0.000000121 -2.93e-08 -6.32e-09 3.96e-08 -6.81e-08 
(2.42e-08) (2.87e-08) (5.96e-08) (9.27e-08) (4.76e-08) (9.48e-08) (6.18e-08) (4.47e-08) 

         
Difference in 
population density 

-0.00401 -0.0229 -0.00577 0.0260 -0.00117 0.193** -0.0238 -0.112 
(0.0604) (0.0554) (0.0290) (0.0954) (0.0235) (0.0780) (0.0828) (0.0904) 

         
=1 if one of the markets 
experienced flood 
shocks 

-0.00655 -0.00414 -0.0190* -0.0193* 0.00864 -0.0404*** 0.0238*** -0.00523 
(0.00606) (0.0135) (0.0114) (0.0116) (0.0111) (0.0128) (0.00901) (0.0131) 

         
=1 if one of the markets 
experienced drought 
shocks 

0.00130 0.00603 0.0306** 0.0354 -0.00808 0.00570 -0.0198 0.0141 
(0.0108) (0.0166) (0.0155) (0.0221) (0.0134) (0.0263) (0.0126) (0.0180) 

         
Difference in local 
production 

0.0966 1.167 -1.800 - 2.384* - 0.0554 0.166* 
(0.0924) (4.672) (2.657) - (1.286) - (0.246) (0.0954) 

         
Month FE Yes Yes Yes Yes Yes Yes Yes Yes 
         
Time FE Yes Yes Yes Yes Yes Yes Yes Yes 
         
Market-pair FE Yes Yes Yes Yes Yes Yes Yes Yes 

N 458524 74127 71621 62329 74588 40866 78279 56714 

bƻǘŜΥ tƻƛǎǎƻƴ ǇǎŜǳŘƻπƭƛƪŜƭƛƘƻƻŘ ǊŜƎǊŜǎǎƛƻƴ ǿƛǘƘ ƳǳƭǝǇƭŜ ƭŜǾŜƭǎ ƻŦ ŬȄŜŘ ŜũŜŎǘǎ όǇǇƳƭƘŘŦŜύ ŜǎǝƳŀǘƻǊ ǊŜǎǳƭǘǎ ŦƻǊ 

ŜŀŎƘ ŦƻƻŘ ƛǘŜƳǎ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ƛƴ ŜŀŎƘ ŎƻƭǳƳƴΦ ¢ƘŜ ŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜ ƛǎ ŀōǎƻƭǳǘŜ ǾŀƭǳŜ ƻŦ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜΦ 

wƻǳǘŜ ŘƛǎǘŀƴŎŜ ƻǾŜǊ ǇŀǾŜŘ ǊƻŀŘ ōŜǘǿŜŜƴ ǘƘŜ ƳŀǊƪŜǘ ǇŀƛǊǎ ƛǎ ƳŜŀǎǳǊŜŘ ƛƴ ƘǳƴŘǊŜŘǎ ƻŦ ƪƛƭƻƳŜǘǊŜǎΣ ŀƴŘ ŘƛŜǎŜƭ ŦǳŜƭ 

ǇǊƛŎŜ ƛƴ ǘƘƻǳǎŀƴŘǎ ƻŦ aŀƭŀǿƛŀƴ YǿŀŎƘŀΦ 5ȅŀŘƛŎ ŎƭǳǎǘŜǊŜŘ ǎǘŀƴŘŀǊŘ ŜǊǊƻǊǎ ŀǘ ǘƘŜ ƳŀǊƪŜǘ ƛƴ ǇŀǊŜƴǘƘŜǎŜǎ ϝ ǇғлΦмлΣ 

ϝϝ ǇғлΦлрΣ ϝϝϝ ǇғлΦлмл 



ум 
 

Table A.5: The association between transport costs and market price dispersion of 
vegetables 

Dependent 
variable: 
 ȿὖ ὖ ȿ 

Full sample Cabbage Okra Onions Pumpkin leaves Rape leaves 

Diesel price x 
distance 

0.00593 -0.0844 0.0208 0.00136 0.00691 -0.00230 
(0.0224) (0.0605) (0.0725) (0.0308) (0.0285) (0.0353) 

       
Distance-specific 
linear time trends 

0.0629* 0.0785 0.0186 0.0211 0.151** 0.0700 
(0.0336) (0.0855) (0.0956) (0.0500) (0.0692) (0.0550) 

       
Distance-specific 
quadratic time 
trends 

-0.0000955* -0.000109 -0.0000287 -0.0000291 -0.000238** -0.000106 
(0.0000517) (0.000131) (0.000147) (0.0000772) (0.000109) (0.0000846) 

       
Distance-specific 
cubic time trends 

4.81e-08* 4.95e-08 1.44e-08 1.31e-08 0.000000124** 5.33e-08 
(2.64e-08) (6.69e-08) (7.46e-08) (3.95e-08) (5.66e-08) (4.31e-08) 

       
Difference in 
population 
density 

-0.0165 -0.0737 -0.00974 -0.0878* 0.0868* 0.0113 
(0.0440) (0.0490) (0.0368) (0.0532) (0.0489) (0.0589) 

       
=1 if one of the 
markets 
experienced flood 
shocks 

0.00299 0.0198 0.00618 -0.0128 0.000551 0.0313** 
(0.00575) (0.0133) (0.0155) (0.0101) (0.0107) (0.0138) 

       
=1 if one of the 
markets 
experienced 
drought shocks 

0.0263*** 0.0454*** 0.0294* 0.0527*** -0.0251** -0.00796 
(0.00719) (0.0155) (0.0158) (0.0158) (0.0127) (0.0156) 

       
Difference in local 
production 

-1.271 0.298 1.963 -4.656** 2.660 3.722** 
(0.933) (1.201) (2.305) (2.199) (2.066) (1.607) 

       
Month FE Yes Yes Yes Yes Yes Yes 
       
Time FE Yes Yes Yes Yes Yes Yes 
       
Market-pair FE Yes Yes Yes Yes Yes Yes 

N 345444 72133 53953 80090 64588 74680 

bƻǘŜΥ tƻƛǎǎƻƴ ǇǎŜǳŘƻπƭƛƪŜƭƛƘƻƻŘ ǊŜƎǊŜǎǎƛƻƴ ǿƛǘƘ ƳǳƭǝǇƭŜ ƭŜǾŜƭǎ ƻŦ ŬȄŜŘ ŜũŜŎǘǎ όǇǇƳƭƘŘŦŜύ ŜǎǝƳŀǘƻǊ ǊŜǎǳƭǘǎ ŦƻǊ 

ŜŀŎƘ ŦƻƻŘ ƛǘŜƳǎ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ƛƴ ŜŀŎƘ ŎƻƭǳƳƴΦ ¢ƘŜ ŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜ ƛǎ ŀōǎƻƭǳǘŜ ǾŀƭǳŜ ƻŦ ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜΦ 

wƻǳǘŜ ŘƛǎǘŀƴŎŜ ƻǾŜǊ ǇŀǾŜŘ ǊƻŀŘ ōŜǘǿŜŜƴ ǘƘŜ ƳŀǊƪŜǘ ǇŀƛǊǎ ƛǎ ƳŜŀǎǳǊŜŘ ƛƴ ƘǳƴŘǊŜŘǎ ƻŦ ƪƛƭƻƳŜǘǊŜǎΣ ŀƴŘ ŘƛŜǎŜƭ ŦǳŜƭ 

ǇǊƛŎŜ ƛƴ ǘƘƻǳǎŀƴŘǎ ƻŦ aŀƭŀǿƛŀƴ YǿŀŎƘŀΦ 5ȅŀŘƛŎ ŎƭǳǎǘŜǊŜŘ ǎǘŀƴŘŀǊŘ ŜǊǊƻǊǎ ŀǘ ǘƘŜ ƳŀǊƪŜǘ ƛƴ ǇŀǊŜƴǘƘŜǎŜǎ ϝ ǇғлΦмлΣ 

ϝϝ ǇғлΦлрΣ ϝϝϝ ǇғлΦлмл 
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Table A.6: The association between transport costs and market price dispersion of fruits 
Dependent variable: 
 ȿὖ ὖ ȿ 

Full sample Bananas Tomatoes 

Diesel price x distance -0.0364** -0.0815*** -0.0165 
(0.0170) (0.0223) (0.0212) 

    
Distance-specific linear 
time trends 

0.0412 -0.00446 0.0508 
(0.0352) (0.0838) (0.0481) 

    
Distance-specific 
quadratic time trends 

-0.0000573 0.00000882 -0.0000704 
(0.0000549) (0.000129) (0.0000740) 

    
Distance-specific cubic 
time trends 

2.63e-08 -5.09e-09 3.21e-08 
(2.84e-08) (6.60e-08) (3.78e-08) 

    
Difference in 
population density 

-0.0167 -0.0277 -0.0112 
(0.0396) (0.0436) (0.0397) 

    
=1 if one of the markets 
experienced flood 
shocks 

0.000961 0.00651 -0.00162 
(0.0128) (0.0143) (0.0148) 

    
=1 if one of the markets 
experienced drought 
shocks 

0.00851 0.0220* 0.00180 
(0.0118) (0.0113) (0.0151) 

    
Difference in local 
production 

-4.015*** 0.245 -4.222*** 
(1.312) (6.991) (1.197) 

    
Month FE Yes Yes Yes 
    
Time FE Yes Yes Yes 
    
Market-pair FE Yes Yes Yes 

N 146611 66053 80558 

bƻǘŜΥ tƻƛǎǎƻƴ ǇǎŜǳŘƻπƭƛƪŜƭƛƘƻƻŘ ǊŜƎǊŜǎǎƛƻƴ ǿƛǘƘ ƳǳƭǝǇƭŜ ƭŜǾŜƭǎ ƻŦ ŬȄŜŘ ŜũŜŎǘǎ όǇǇƳƭƘŘŦŜύ ŜǎǝƳŀǘƻǊ 

ǊŜǎǳƭǘǎ ŦƻǊ ŜŀŎƘ ŦƻƻŘ ƛǘŜƳǎ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ƛƴ ŜŀŎƘ ŎƻƭǳƳƴΦ ¢ƘŜ ŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜ ƛǎ ŀōǎƻƭǳǘŜ ǾŀƭǳŜ ƻŦ 

ǇǊƛŎŜ ŘƛũŜǊŜƴŎŜΦ wƻǳǘŜ ŘƛǎǘŀƴŎŜ ƻǾŜǊ ǇŀǾŜŘ ǊƻŀŘ ōŜǘǿŜŜƴ ǘƘŜ ƳŀǊƪŜǘ ǇŀƛǊǎ ƛǎ ƳŜŀǎǳǊŜŘ ƛƴ ƘǳƴŘǊŜŘǎ 

ƻŦ ƪƛƭƻƳŜǘǊŜǎΣ ŀƴŘ ŘƛŜǎŜƭ ŦǳŜƭ ǇǊƛŎŜ ƛƴ ǘƘƻǳǎŀƴŘǎ ƻŦ aŀƭŀǿƛŀƴ YǿŀŎƘŀΦ 5ȅŀŘƛŎ ŎƭǳǎǘŜǊŜŘ ǎǘŀƴŘŀǊŘ ŜǊǊƻǊǎ 

ŀǘ ǘƘŜ ƳŀǊƪŜǘ ƛƴ ǇŀǊŜƴǘƘŜǎŜǎ ϝ ǇғлΦмлΣ ϝϝ ǇғлΦлрΣ ϝϝϝ ǇғлΦлмл 
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Figure A.10: Time dummies after fixed effects Poisson estimator for staples 
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Figure A.11: Time dummies after fixed effects Poisson estimator for legumes and nuts 
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Figure A.12: Time dummies after fixed effects Poisson estimator for animal source foods   






































































































































































































































































































































































































