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&DUO /LHGKROP DQG 0LFKDHO 7� :HEHU

(GLWRUV

7KH 068 ,QWHUQDWLRQDO 'HYHORSPHQW 3DSHU VHULHV LV GHVLJQHG WR IXUWKHU WKH FRPSDUDWLYH

DQDO\VLV RI LQWHUQDWLRQDO GHYHORSPHQW DFWLYLWLHV LQ $IULFD� /DWLQ $PHULFD� $VLD� DQG WKH 1HDU

(DVW� 7KH SDSHUV UHSRUW UHVHDUFK ILQGLQJV RQ KLVWRULFDO� DV ZHOO DV FRQWHPSRUDU\� LQWHUQDWLRQDO

GHYHORSPHQW SUREOHPV� 7KH VHULHV LQFOXGHV SDSHUV RQ D ZLGH UDQJH RI WRSLFV� VXFK DV

DOWHUQDWLYH UXUDO GHYHORSPHQW VWUDWHJLHV� QRQIDUP HPSOR\PHQW DQG VPDOO VFDOH LQGXVWU\�

KRXVLQJ DQG FRQVWUXFWLRQ� IDUPLQJ DQG PDUNHWLQJ V\VWHPV� IRRG DQG QXWULWLRQ SROLF\ DQDO\VLV�

HFRQRPLFV RI ULFH SURGXFWLRQ LQ :HVW $IULFD� WHFKQRORJLFDO FKDQJH� HPSOR\PHQW� DQG LQFRPH

GLVWULEXWLRQ� FRPSXWHU WHFKQLTXHV IRU IDUP DQG PDUNHWLQJ VXUYH\V� IDUPLQJ V\VWHPV DQG IRRG

VHFXULW\ UHVHDUFK�

7KH SDSHUV DUH DLPHG DW WHDFKHUV� UHVHDUFKHUV� SROLF\ PDNHUV� GRQRU DJHQFLHV� DQG

LQWHUQDWLRQDO GHYHORSPHQW SUDFWLWLRQHUV� 6HOHFWHG SDSHUV ZLOO EH WUDQVODWHG LQWR )UHQFK�

6SDQLVK� RU RWKHU ODQJXDJHV�

,QGLYLGXDOV DQG LQVWLWXWLRQV LQ 7KLUG :RUOG FRXQWULHV PD\ UHFHLYH VLQJOH FRSLHV RI SDSHUV

SXEOLVKHG VLQFH ���� IUHH RI FKDUJH� 5HTXHVWV IRU FRSLHV DQG IRU LQIRUPDWLRQ RQ DYDLODEOH

SDSHUV PD\ EH VHQW WR�

068 ,QWHUQDWLRQDO 'HYHORSPHQW 3DSHUV
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,QIRUPDWLRQ FRQFHUQLQJ KRZ WR SXUFKDVH 068 ,QWHUQDWLRQDO 'HYHORSPHQW 3DSHUV LV LQFOXGHG

LQ WKH EDFN RI WKLV SXEOLFDWLRQ DQG UHTXHVWV VKRXOG EH VHQW WR�
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FIGHTING AN UPHILL BATTLE: POPULATION PRESSURE
AND DECLINING LAND PRODUCTIVITY IN RWANDA

E\

'DQLHO &� &OD\

2FWREHU ����

7KLV SDSHU LV SXEOLVKHG E\ WKH 'HSDUWPHQW RI $JULFXOWXUDO (FRQRPLFV DQG WKH 'HSDUWPHQW RI

(FRQRPLFV� 0LFKLJDQ 6WDWH 8QLYHUVLW\ �068�� )XQGLQJ IRU WKLV UHVHDUFK ZDV SURYLGHG E\ WKH

)RRG 6HFXULW\ ,, &RRSHUDWLYH $JUHHPHQW �$(3������$������������ EHWZHHQ 0LFKLJDQ 6WDWH

8QLYHUVLW\ DQG WKH 8QLWHG 6WDWHV $JHQF\ IRU ,QWHUQDWLRQDO 'HYHORSPHQW� WKURXJK WKH 2IILFH RI

(FRQRPLF DQG ,QVWLWXWLRQDO 'HYHORSPHQW LQ WKH (FRQRPLF *URZWK &HQWHU RI WKH *OREDO

%XUHDX� 6XSSOHPHQWDO IXQGLQJ IRU WKLV UHVHDUFK ZDV DOVR SURYLGHG WR WKH )6 ,, &RRSHUDWLYH

$JUHHPHQW E\ WKH $IULFDQ %XUHDX� WKURXJK WKH )RRG 6HFXULW\ DQG 3URGXFWLYLW\ 8QLW RI WKH

'LYLVLRQ RI )RRG� $JULFXOWXUH� DQG 5HVRXUFHV $QDO\VLV� WKH 2IILFH RI $QDO\VLV� 5HVHDUFK� DQG

7HFKQLFDO 6XSSRUW �$576�)$5$�)63��

7KH DXWKRU ZLVKHV WR DFNQRZOHGJH 7KRPDV 5HDUGRQ DQG +DUU\ 6FKZDU]ZHOOHU IRU LQVLJKWIXO

FRPPHQWV PDGH RQ DQ HDUOLHU GUDIW RI WKLV SDSHU� $ UHYLVHG YHUVLRQ RI WKLV SDSHU KDV EHHQ

SXEOLVKHG LQ +�.� 6FKZDU]ZHOOHU DQG 7�$� /\VRQ �HGV�� 5HVHDUFK LQ 5XUDO 6RFLRORJ\ DQG

'HYHORSPHQW� 9RO� �� *UHHQZLFK� &RQQHFWLFXW� -$, 3UHVV� ,QF�� �����

'DQLHO &OD\ LV $VVRFLDWH 3URIHVVRU� 'HSDUWPHQW RI 6RFLRORJ\� DQG 9LVLWLQJ $VVRFLDWH

3URIHVVRU� 'HSDUWPHQW RI $JULFXOWXUDO (FRQRPLFV� 068
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� $OO ULJKWV UHVHUYHG E\ 0LFKLJDQ 6WDWH 8QLYHUVLW\� �����

0LFKLJDQ 6WDWH 8QLYHUVLW\ DJUHHV WR DQG GRHV KHUHE\ JUDQW WR WKH 8QLWHG 6WDWHV *RYHUQPHQW D
UR\DOW\�IUHH� QRQH[FOXVLYH DQG LUUHYRFDEOH OLFHQVH WKURXJKRXW WKH ZRUOG WR XVH� GXSOLFDWH�
GLVFORVH� RU GLVSRVH RI WKLV SXEOLFDWLRQ LQ DQ\ PDQQHU DQG IRU DQ\ SXUSRVHV DQG WR SHUPLW
RWKHUV WR GR VR�



LLL

3XEOLVKHG E\ WKH 'HSDUWPHQW RI $JULFXOWXUDO (FRQRPLFV DQG WKH 'HSDUWPHQW RI (FRQRPLFV�
0LFKLJDQ 6WDWH 8QLYHUVLW\� (DVW /DQVLQJ� 0LFKLJDQ ����������� 8�6�$�
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�� ,1752'8&7,21 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� )RFXV RQ 5ZDQGD � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�� &21&(378$/ /,1.$*(6 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� /DQG 7HQXUH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 6L]H RI +ROGLQJV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 'LVSHUVLRQ�)UDJPHQWDWLRQ RI +ROGLQJV � � � � � � � � � � � � � � � � � � � � � � � � � �
���� &XOWLYDWLRQ RI 0DUJLQDO �)UDJLOH� /DQGV � � � � � � � � � � � � � � � � � � � � � � � � �
���� <HDUV RI 2SHUDWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

�� 5:$1'$ &$6( 678'< � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���� 'DWD DQG 5HVHDUFK 3URFHGXUHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���� )LQGLQJV DQG 'LVFXVVLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���� &RQFOXVLRQV DQG 6WXG\ ,PSOLFDWLRQV � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

5()(5(1&(6 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��



Y

/,67 2) 7$%/(6

7DEOH 3DJH

�� )DUP +ROGLQJV &ODVVLILHG E\ /HYHO RI 5HSRUWHG &KDQJH LQ 3URGXFWLYLW\
5HSRUWHG E\ )DUP 2SHUDWRUV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

�� &RQVHUYDWLRQ ,QYHVWPHQWV� /DQG 8VH� DQG 5HSRUWHG &KDQJH LQ 6RLO 3URGXFWLYLW\
E\ 6WUXFWXUH RI /DQGKROGLQJ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

�� 2/6 6WHSZLVH 5HJUHVVLRQV� 6WUXFWXUH RI /DQGKROGLQJ� /DQG 0DQDJHPHQW� DQG
5HSRUWHG &KDQJH LQ /DQG 3URGXFWLYLW\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

/,67 2) ),*85(6

)LJXUH 3DJH

�� &RQFHSWXDOL]LQJ KRZ 3RSXODWLRQ 3UHVVXUH $IIHFWV /DQG 'HJUDGDWLRQ 7KURXJK
&KDQJHV LQ WKH 6WUXFWXUH RI /DQGKROGLQJ DQG /DQG 0DQDJHPHQW �/DQG 8VH DQG
,QYHVWPHQWV LQ 6RLO &RQVHUYDWLRQ DQG )HUWLOLW\� � � � � � � � � � � � � � � � � � � � � � � � � �

�� ,PSURYHPHQW LQ 3URGXFWLYLW\ E\ 6ORSH DQG &RQVHUYDWLRQ ,QYHVWPHQWV � � � � � � � � � ��
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�� ,1752'8&7,21

+RZ SRSXODWLRQ JURZWK DQG LQFUHDVLQJ ODQG VFDUFLW\ DIIHFW WKH ZHOO�EHLQJ RI DJUDULDQ VRFLHWLHV
KDV EHHQ D VXEMHFW RI FRQVLGHUDEOH GHEDWH VLQFH WKH WLPH RI 0DOWKXV� 7R WKLV GD\� SURSRQHQWV
RI 0DOWKXVLDQ GRFWULQH DVVHUW WKDW SRSXODWLRQ SUHVVXUH ZLOO HYHQWXDOO\ UHGXFH IRRG VXUSOXVHV�
DUUHVW DJULFXOWXUDO GHYHORSPHQW DQG OHDG WR HQYLURQPHQWDO GHJUDGDWLRQ� VWDUYDWLRQ DQG RWKHU
´SRVLWLYH FKHFNVµ �'XSDTXLHU ������ ,Q FRQWUDVW WR WKH 0DOWKXVLDQ SRVLWLRQ LV DQ K\SRWKHVLV
DUWLFXODWHG LQ WKH ZRUNV RI %RVHUXS ������ ����� ������ 6KH SRVLWV WKDW FRQGLWLRQV RI UHVRXUFH
VFDUFLW\� SUHFLSLWDWHG E\ ORQJ WHUP SRSXODWLRQ JURZWK� ZLOO XOWLPDWHO\ JLYH ULVH WR KLJKHU
VWDQGDUGV RI OLYLQJ WKURXJK DJULFXOWXUDO LQWHQVLILFDWLRQ DQG LPSURYHG SURGXFWLYLW\�

(PSLULFDO VWXGLHV UHODWLYH WR GHQVHO\ SRSXODWHG UHJLRQV DURXQG WKH ZRUOG VXJJHVW WKDW ERWK RI
WKHVH SHUVSHFWLYHV DUH GHILFLHQW� )RU HYHU\ H[DPSOH RI GHPRJUDSKLFDOO\ LQGXFHG DJULFXOWXUDO
GHYHORSPHQW� D VHHPLQJO\ FRPSDUDEOH VLWXDWLRQ H[LVWV ZKHUH VXFK FKDQJH KDV IDLOHG WR RFFXU�
DQG ZKHUH WKH ZHOO�EHLQJ RI WKH UXUDO SRSXODWLRQ DQG WKHLU HQYLURQPHQW KDV DFWXDOO\ GHFOLQHG�
7KHVH DPELJXRXV ILQGLQJV GHULYH� DW OHDVW LQ SDUW� IURP D FRQFHSWXDO ZHDNQHVV LQ WKH
0DOWKXVLDQ DQG %RVHUXSLDQ SDUDGLJPV� 1HLWKHU SDUDGLJP WDNHV DFFRXQW RI WKH LQWHUYHQLQJ
HIIHFWV RI D FKDQJLQJ VWUXFWXUH RI ODQGKROGLQJ66FKDQJHV LQ WKH IXQGDPHQWDO UHODWLRQVKLSV
EHWZHHQ IDUPHUV DQG WKHLU ODQG �&OD\� *XL]OR� DQG :DOODFH ������

7KH UHVHDUFK UHSRUWHG KHUH GUDZV DWWHQWLRQ WR WKH VWUXFWXUH RI ODQGKROGLQJ DV D VHW RI
PHFKDQLVPV WKURXJK ZKLFK GHPRJUDSKLF FKDQJHV LQ DJUDULDQ VRFLHWLHV FDQ DOWHU WKH QDWXUDO
HQYLURQPHQW� 7KHVH PHFKDQLVPV� , EHOLHYH� DUH HVSHFLDOO\ LPSRUWDQW� IRU WKH\ FRQVWLWXWH ERWK
WKH SUHGRPLQDQW VRFLDO� DV ZHOO DV ELR�SK\VLFDO� SURSHUWLHV WKDW GHILQH WKH UHODWLRQVKLSV EHWZHHQ
IDUPHUV DQG WKHLU ODQG� $V VXFK� WKH\ DUH FHQWUDO WR RXU XQGHUVWDQGLQJ RI DJULFXOWXUDO
GHYHORSPHQW SURFHVVHV DQG RI ZK\ VRPH IDUPHUV VXFFHHG� DQG VRPH IDUPHUV IDLO� LQ WKHLU
HIIRUWV WR HQVXUH WKH ORQJ�WHUP VXVWDLQ DELOLW\ RI WKHLU ODQG KROGLQJV�

)LUVW� DQG SHUKDSV WKH PRVW REYLRXV GHPRJUDSKLFDOO\�LQGXFHG FKDQJH LQ WKH VWUXFWXUH RI
ODQGKROGLQJ� LV WKDW IDUP KROGLQJV JHQHUDOO\ EHFRPH VPDOOHU DV DQ HYHU�LQFUHDVLQJ QXPEHU RI
KRXVHKROGV HQWHU WKH DJULFXOWXUDO ZRUN IRUFH DQG VHHN WR GHULYH WKHLU OLYHOLKRRG IURP WKLV IL[HG
UHVRXUFH EDVH� 6HFRQG� KROGLQJV WHQG WR EHFRPH PRUH IUDJPHQWHG� QRW VLPSO\ LQ WKH QXPEHU
RI SDUFHOV RSHUDWHG EXW LQ WKH GLVWDQFHV EHWZHHQ SDUFHOV� DV IDUPHUV ORRN KDUGHU DQG IDUWKHU IRU
ZKDWHYHU ELWV DQG SLHFHV RI ODQG PD\ EH DYDLODEOH� 7KLUG� DQG FORVHO\ WLHG WR WKH VHFRQG� ODQG
VFDUFLW\ REOLJHV IDUPHUV WR FXOWLYDWH PDUJLQDO� OHVV SURGXFWLYH ODQG SUHYLRXVO\ KHOG LQ SDVWXUH�
UDQJHODQG� ZRRGORW DQG IRUHVW� )RXUWK� PDQ\ KRXVHKROGV� SDUWLFXODUO\ WKRVH RZQLQJ OLWWOH ODQG
RU ZLWK DQ DEXQGDQFH RI IDPLO\ ODERU� ILQG LW QHFHVVDU\ WR H[SDQG WKHLU KROGLQJV E\ UHQWLQJ
ODQG IURP RWKHUV� )LIWK� VLQFH OLWWOH QHZ �YLUJLQ� ODQG LV EURXJKW LQWR FXOWLYDWLRQ� WKH OHQJWK RI
WLPH XQGHU FXOWLYDWLRQ JURZV ORQJHU IRU KROGLQJV DOUHDG\ LQ RSHUDWLRQ�



�
7KLV FRQFHSWXDO IUDPHZRUN OLQNLQJ GHPRJUDSKLF SUHVVXUH DQG ODQG GHJUDGDWLRQ WKURXJK FKDQJHV LQ WKH VWUXFWXUH

RI ODQGKROGLQJ DQG ODQG PDQDJHPHQW LV GHYHORSHG DQG GLVFXVVHG PRUH IXOO\ LQ &OD\� *XL]OR� DQG :DOODFH �������

, FDXWLRQ WKDW WKH VHTXHQFH RI LQWHUUHODWLRQVKLSV SUHVHQWHG LQ )LJXUH � LV IDU IURP D IXOO DFFRXQWLQJ RI WKH SURFHVV

RI ODQG GHJUDGDWLRQ LQ ORZ�LQFRPH� DJUDULDQ VRFLHWLHV� 6XFK D PRGHO ZRXOG EH YDVWO\ PRUH FRPSOH[ DQG

FRPSUHKHQVLYH� ,W ZRXOG KDYH WR JLYH DWWHQWLRQ WR RWKHU IDFWRUV VXFK DV FODVV VWUXFWXUH� PDUNHW IRUFHV� WKH

DYDLODELOLW\ DQG DIIRUGDELOLW\ RI SXUFKDVHG LQSXWV� DQG YDULDWLRQV LQ IXQGDPHQWDO DJURHFRORJLFDO FRQGLWLRQV� 5DWKHU�

LQ OLQH ZLWK WKH VWDWHG SXUSRVHV RI WKLV UHVHDUFK� )LJXUH � SURYLGHV D IUDPHZRUN IRU FRQFHSWXDOL]LQJ RQO\ WKDW VXEVHW

RI UHODWLRQVKLSV WKDW KHOSV XV XQGHUVWDQG WKH FULWLFDO SDWKV RI LQIOXHQFH EHWZHHQ SRSXODWLRQ SUHVVXUH DQG ODQG

GHJUDGDWLRQ� 7KLV UHVHDUFK LV HTXDOO\ UHVWULFWHG LQ JHRJUDSKLFDO VFRSH� WDUJHWLQJ SUREOHPV RI ODQG GHJUDGDWLRQ IDFHG

E\ SRSXODWLRQV RI WKH GHYHORSLQJ ZRUOG� 0\ LQWHQWLRQ LV QRW WR GRZQSOD\ WKH HQYLURQPHQWDO LPSDFWV RI SRSXODWLRQ

G\QDPLFV RQ HQYLURQPHQWDO GHJUDGDWLRQ LQ LQGXVWULDOL]HG FRXQWULHV� RU WKH JOREDO LPSOLFDWLRQV RI UHVRXUFH XVH E\

WKRVH QDWLRQV� +RZHYHU� , GR ZLVK WR UHFRJQL]H WKH H[WUHPH FRQGLWLRQV RI GHFOLQLQJ SURGXFWLYLW\ DQG IRRG VKRUWDJH

IDFHG E\ WKH PLOOLRQV RI UXUDO KRXVHKROGV OLYLQJ LQ WKH ZRUOG·V SUHGRPLQDQWO\ DJUDULDQ VRFLHWLHV�

�

7KXV� VL]H RI KROGLQJV� IUDJPHQWDWLRQ�GLVSHUVLRQ� IUDJLOLW\� DQG \HDUV RI FXOWLYDWLRQ DUH DPRQJ

WKH PRUH REYLRXV SK\VLFDO DWWULEXWHV WKDW GLIIHUHQWLDWH RQH IDUPHU·V KROGLQJV IURP DQRWKHU·V�

$ORQJ WKH VRFLDO GLPHQVLRQ� ODQG WHQXUH �XVH�RZQHUVKLS ULJKWV� VWDQGV RXW DERYH DOO RWKHUV�

,QFUHDVLQJ SRSXODWLRQ SUHVVXUH DQG WKH HQVXLQJ FRPSHWLWLRQ IRU VFDUFH UHVRXUFHV SUHFLSLWDWHV D

UHVWUXFWXULQJ RI WKHVH SK\VLFDO DQG VRFLDO DWWULEXWHV RI ODQGKROGLQJ� $OWKRXJK VXFK

GHPRJUDSKLFDOO\ LQGXFHG FKDQJHV LQ WKH VWUXFWXUH RI ODQGKROGLQJ KDYH GUDZQ FRQVLGHUDEOH

UHVHDUFK DWWHQWLRQ LQ DQG RI WKHPVHOYHV� P\ SULQFLSDO FRQFHUQ LV ZLWK WKH LPSDFW RI WKHVH

FKDQJHV RQ ODQG GHJUDGDWLRQ66QRWDEO\ RQ VRLO HURVLRQ DQG WKH GHSOHWLRQ RI VRLO IHUWLOLW\

H[SHULHQFHG LQ GHQVHO\ SRSXODWHG DUHDV RI WKH 7KLUG :RUOG� $V VKRZQ LQ )LJXUH �� WKH HIIHFWV

RI D FKDQJLQJ VWUXFWXUH RI ODQGKROGLQJ RFFXU LQGLUHFWO\ WKURXJK WKHLU LPSDFW RQ ODQG

PDQDJHPHQW SUDFWLFHV� LQFOXGLQJ SDWWHUQV RI ODQG XVH DV ZHOO DV LQYHVWPHQWV LQ FRQVHUYDWLRQ

WHFKQRORJLHV DQG SURGXFWLYLW\�HQKDQFLQJ LQSXWV��

%\ DOWHULQJ WKH ELR�SK\VLFDO DWWULEXWHV RI IDUP KROGLQJV� WKH IDUPHU·V DELOLW\ DQG ZLOOLQJQHVV WR

LQYHVW LQ WKH ORQJ�WHUP VXVWDLQ DELOLW\ RI KLV�KHU ODQG FDQ EH FRPSURPLVHG� 7KH DSSOLFDWLRQ RI

FKHPLFDO QXWULHQWV� OLPH� PXOFK DQG RWKHU LQSXWV WR LPSURYH VRLO IHUWLOLW\ DUH ERWK FRVWO\ DQG

ODERU LQWHQVLYH� 7KH VDPH KROGV WUXH IRU FRQVHUYDWLRQ WHFKQRORJLHV �H�J�� WHUUDFHV DQG

KHGJHURZV� DQG ODQG XVH SUDFWLFHV �H�J�� LQFUHDVLQJ SHUHQQLDO FURSV� GHVLJQHG WR KHOS FRQWURO

VRLO ORVV� 8QOHVV IDUPHUV� SDUWLFXODUO\ WKRVH LQ GHYHORSLQJ FRXQWULHV� FDQ DQWLFLSDWH DQ

HFRQRPLF UHWXUQ FRPPHQVXUDWH ZLWK WKHLU OHYHO RI LQYHVWPHQW WKH\ ZLOO KDYH OLWWOH LQFHQWLYH WR

DGRSW VXFK SUDFWLFHV� 2QH FDQQRW DVVXPH WKDW FRQVHUYDWLRQ LQYHVWPHQWV ZLOO EH DWWUDFWLYH WR

IDUPHUV VLPSO\ EHFDXVH WKRVH SUDFWLFHV DUH NQRZQ WR SURWHFW WKH UHVRXUFH EDVH �5HDUGRQ DQG

,VODP ������ $V PRUH GLVWDQW� VWHHSHU �OHVV VWDEOH� DQG LQFUHDVLQJO\ IDUPHG XQGHU VKRUW�WHUP

OHDVH DJUHHPHQWV� FRVW�EHQHILW UDWLRV RI FRQVHUYDWLRQ WHFKQRORJLHV ZLOO EHFRPH HYHQ OHVV

IDYRUDEOH WR WKH LQGLYLGXDO IDUPHU66WKH QHW UHVXOW EHLQJ DQ DFFHOHUDWLRQ RI ODQG GHJUDGDWLRQ�
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)LJXUH �� &RQFHSWXDOL]LQJ KRZ 3RSXODWLRQ 3UHVVXUH $IIHFWV /DQG 'HJUDGDWLRQ

7KURXJK &KDQJHV LQ WKH 6WUXFWXUH RI /DQGKROGLQJ DQG /DQG

0DQDJHPHQW �/DQG 8VH DQG ,QYHVWPHQWV LQ 6RLO &RQVHUYDWLRQ DQG

)HUWLOLW\�

���� )RFXV RQ 5ZDQGD

5DSLG SRSXODWLRQ JURZWK DQG GHFOLQLQJ DJULFXOWXUDO SURGXFWLYLW\ DIIHFW WKH OLYHOLKRRGV DQG YHU\

VXUYLYDO RI PLOOLRQV RI UXUDO KRXVHKROGV WKURXJKRXW 6XE6DKDUDQ $IULFD� 3HUKDSV QRZKHUH

KDYH WKHVH HIIHFWV EHHQ GHHSHU RU KDYH WKH\ FUHDWHG JUHDWHU KDUGVKLS WKDQ DPRQJ WKH IDUP

SRSXODWLRQ RI 5ZDQGD� ZKHUH RYHU �� SHUFHQW RI WKH SHRSOH OLYH LQ UXUDO DUHDV DQG ZKHUH

YLUWXDOO\ DOO UXUDO KRXVHKROGV DUH HQJDJHG LQ DJULFXOWXUH �5ZDQGD ������ )DUP SURGXFWLRQ LQ

5ZDQGD LV RULHQWHG WRZDUG VXEVLVWHQFH� IDUPV DYHUDJH VOLJKWO\ OHVV WKDQ RQH KHFWDUH RI ODQG

�5ZDQGD ������ %HDQV DQG VRUJKXP� VXSSOHPHQWHG E\ VZHHW SRWDWRHV� FDVVDYD DQG SHDV� DUH

WKH SULQFLSDO IRRG VWDSOHV� &RIIHH DQG WHD DUH LPSRUWDQW FDVK FURSV IRU VRPH IDUPHUV DQG

LPSRUWDQW VRXUFHV RI IRUHLJQ H[FKDQJH IRU WKH QDWLRQ� 5ZDQGD·V DJULFXOWXUDO V\VWHP LV ODERU

LQWHQVLYH� KRHV DQG PDFKHWHV DUH WKH EDVLF IDUP LPSOHPHQWV� /LYHVWRFN FRPSULVH DQ LQWHJUDO

SDUW RI WKH IDUPLQJ V\VWHP� EXW WKH SURJUHVVLYH FRQYHUVLRQ RI SDVWXUH LQWR FURSODQG KDV FDXVHG

D UHGXFWLRQ LQ DYHUDJH KRXVHKROG OLYHVWRFN SURGXFWLRQ� DQG D SDUDOOHO GHFOLQH LQ WKH DPRXQW RI

PDQXUH DYDLODEOH IRU LPSURYLQJ VRLO IHUWLOLW\ �5ZDPDVLUDER� &OD\� DQG :HEHU ������
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'DWD RQ WKH SURSRUWLRQ RI SDUFHOV KHOG XQGHU OHDVH DJUHHPHQWV DUH UHSRUWHG LQ WKH DQDO\VLV VHFWLRQ RI WKLV SDSHU�
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7KH ���� 'HPRJUDSKLF DQG +HDOWK 6XUYH\ UHSRUWV D WRWDO IHUWLOLW\ UDWH �7)5� RI ��� OLYH ELUWKV

SHU ZRPDQ� GRZQ IURP ��� D GHFDGH DJR �21$32 ������ &RQVHTXHQWO\� WKH UDWH RI

SRSXODWLRQ JURZWK UHPDLQV H[FHSWLRQDOO\ KLJK �DERYH ��� SHUFHQW DQQXDOO\�� 6PDOO LQ DUHD

UHODWLYH WR SRSXODWLRQ� 5ZDQGD·V DYHUDJH UXUDO SRSXODWLRQ GHQVLW\ RI ��� LQKDELWDQWV SHU VTXDUH

NLORPHWHU RI DUDEOH ODQG LV WKH KLJKHVW LQ $IULFD� 9LUWXDOO\ DOO DUDEOH ODQG LV XVHG IRU

DJULFXOWXUDO SXUSRVHV�

0\ UHVHDUFK IRFXVHV RQ 5ZDQGD·V FKDQJLQJ SDWWHUQV RI ODQGKROGLQJ DQG KRZ WKLV KDV

FRQWULEXWHG WR WKH GHJUDGDWLRQ �GHFOLQLQJ SURGXFWLYLW\� RI DJULFXOWXUDO ODQGV� 6WHHS VORSHV DQG

DEXQGDQW UDLQIDOO DUH WKH QRUP� WKXV WKH WDVNV RI ILHOG SUHSDUDWLRQ DQG HURVLRQ FRQWURO DUH

XQFRPPRQO\ GLIILFXOW IRU WKH FRXQWU\·V PDQ\ VPDOO KROGHUV� 5XUDO SRSXODWLRQ JURZWK KDV

UHGXFHG DYHUDJH IDUP KROGLQJV LQ 5ZDQGD E\ �� SHUFHQW RYHU D SHULRG RI MXVW ILYH \HDUV �'6$

������ DQG LQFUHDVLQJO\ IDUPHUV DUH ILQGLQJ LW QHFHVVDU\ WR UHQW SDUFHOV RI ODQG IURP WKHLU

QHLJKERUV�� 5ZDQGDQ IDUPHUV LQ ���� UHQWHG LQ ��� SHUFHQW RI WKHLU RSHUDWLRQDO KROGLQJV

FRPSDUHG WR RQO\ ��� LQ ����� 7KH VPDOOHVW IDUPHUV �L�H�� WKH ORZHVW TXDUWLOH� UHQW

SURSRUWLRQDOO\ ���� WLPHV DV PXFK ODQG DV DOO RWKHUV�

,Q VLPLODU IDVKLRQ� ODQG VFDUFLW\ KDV FRPSHOOHG IDUPHUV WR FXOWLYDWH IUDJLOH� VWHHS�VORSH

KROGLQJV� ,Q 5ZDQGD·V IHUWLOH QRUWKZHVWHUQ UHJLRQ� ZKHUH WKH SRWHQWLDO IRU DJULFXOWXUDO

SURGXFWLYLW\ LV KLJK� WKH H[SDQVLRQ RI DJULFXOWXUH RQWR PDUJLQDO ODQGV LV DOUHDG\ UHVXOWLQJ LQ

VHULRXV VORSH IDLOXUHV �VOXPSV DQG ODQGVOLGHV� �1\DPXOLQGD ������ 7KH LQFUHDVH LQ GHJUDGDWLRQ

SURFHVVHV DFWLQJ RQ KLOO VORSHV ZLOO HYHQWXDOO\ OHDG WR H[FHVVLYH VHGLPHQWDWLRQ LQ WKH YDOOH\

ERWWRPV66FRQGLWLRQV QRZ UHSRUWHG WR EH FRPPRQ LQ QHLJKERULQJ %XUXQGL �0DWKLHX ����� DQG

ZKLFK� RYHU WLPH� FDQ SUHFLSLWDWH IORRG GDPDJH DQG WKH GHVWUXFWLRQ RI ORZODQG FURSV �&OD\ DQG

/HZLV ������

,Q VXPPDU\� SRSXODWLRQ SUHVVXUH DQG FRQFRPLWDQW ODQG VFDUFLW\ LQ 5ZDQGD KDYH LQ UHFHQW

GHFDGHV FRQWULEXWHG WR VHYHUDO LPSRUWDQW FKDQJHV LQ WKH VWUXFWXUH RI ODQGKROGLQJ� ,Q WXUQ� ,

EHOLHYH� WKHVH ODQGKROGLQJ FKDQJHV KDYH DIIHFWHG WKH ZD\V LQ ZKLFK IDUPHUV PDQDJH WKHLU ODQG

DQG� FRQVHTXHQWO\� ODQG SURGXFWLYLW\� +RZ� VSHFLILFDOO\� GRHV WKH VWUXFWXUH RI ODQGKROGLQJ

DIIHFW ODQG PDQDJHPHQW" :KDW DUH WKH UHSHUFXVVLRQV IRU ODQG SURGXFWLYLW\"

0\ VWXG\ DGGUHVVHV WKHVH LPSRUWDQW TXHVWLRQV LQ WZR SDUWV� ,Q WKH ILUVW SDUW� , H[DPLQH HDFK

RI WKH PDMRU GLPHQVLRQV RI WKH VWUXFWXUH RI ODQGKROGLQJ66KRZ WKH\ DUH DIIHFWHG E\ SRSXODWLRQ

SUHVVXUH� DQG KRZ WKH\ DUH OLQNHG WR FKDQJHV LQ ODQG PDQDJHPHQW DQG GHJUDGDWLRQ� 7KH IRFXV

LV RQ UHVHDUFK ILQGLQJV DQG FRQFHSWXDO LVVXHV IURP 6XE6DKDUDQ $IULFD DV ZHOO DV IURP RWKHU

UHJLRQV RI WKH GHYHORSLQJ ZRUOG� ,Q WKH VHFRQG SDUW� GUDZLQJ XSRQ QDWLRQZLGH KRXVHKROG

VXUYH\ GDWD LQ 5ZDQGD� , H[DPLQH WKH OLQNDJHV EHWZHHQ WKH VWUXFWXUH RI ODQGKROGLQJ DQG ODQG

GHJUDGDWLRQ� ,Q WKH 5ZDQGD FDVH VWXG\� , JLYH VSHFLDO DWWHQWLRQ WR WKH LQWHUYHQLQJ HIIHFWV RI
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ODQG PDQDJHPHQW VWUDWHJLHV� QRWDEO\ YDULDWLRQV LQ IDUPHU LQYHVWPHQWV �LQ VRLO FRQVHUYDWLRQ DQG

IHUWLOLW\� DQG LQ ODQG XVH SUDFWLFHV�

�� &21&(378$/ /,1.$*(6

&KDQJHV LQ WKH VWUXFWXUH RI ODQGKROGLQJ LQ 5ZDQGD DQG LQ RWKHU 7KLUG�:RUOG FRQWH[WV� KDV

DIIHFWHG WKH ZD\V LQ ZKLFK IDUP KRXVHKROGV PDQDJH WKHLU ODQG� ,Q VRPH DUHDV� IDUPHUV KDYH

DGRSWHG QHZ WHFKQRORJLHV �LUULJDWLRQ� GUDLQDJH� VRLO FRQVHUYDWLRQ VWUXFWXUHV� HWF�� LQ UHVSRQVH

WR GHFOLQLQJ IDUP VL]H� VWHHSHU VORSHV� DQG RWKHU ODQGKROGLQJ FKDQJHV� ,Q RWKHU DUHDV�

WHFKQRORJ\ VXEVWLWXWLRQV �H�J�� FKHPLFDO IHUWLOL]HUV LQ SODFH RI IDOORZ SHULRGV RU PDQXUH� KDYH

EHHQ WKH PRUH FRPPRQ LQWHQVLILFDWLRQ VWUDWHJ\� /DQG�XVH FKDQJHV DOVR UHVXOW IURP WKH

UHVWUXFWXULQJ RI ODQGKROGLQJ� DQG RIWHQ ILJXUH SURPLQHQWO\ LQ IDUPHU VWUDWHJLHV� )DOORZLQJ

SUDFWLFHV �DPRXQW DQG GXUDWLRQ�� FURSSLQJ SDWWHUQV �W\SHV RI FURSV JURZQ� PXOWLSOH FURSSLQJ�

LQWHUFURSSLQJ�� SDVWRUDO SUDFWLFHV� DQG DJURIRUHVWU\� DUH DPRQJ WKH PRUH LPSRUWDQW ODQG�XVH

FKDQJHV REVHUYHG� , H[DPLQH WKH HIIHFWV RI HDFK PDMRU GLPHQVLRQ RI WKH VWUXFWXUH RI

ODQGKROGLQJ RQ ODQG PDQDJHPHQW DQG GHJUDGDWLRQ EHORZ�

���� /DQG 7HQXUH

/RQJ�WHUP XVH ULJKWV WKURXJK RZQHUVKLS RU OHDVH DUH JHQHUDOO\ UHJDUGHG DV D QHFHVVDU\

SUHFRQGLWLRQ IRU SURPSWLQJ IDUPHUV WR LQYHVW LQ WKH LPSURYHPHQW RI WKHLU RSHUDWLRQDO KROGLQJV�

SDUWLFXODUO\ IRU VRPH RI WKH PRUH FRVWO\ VRLO FRQVHUYDWLRQ SUDFWLFHV VXFK DV WHUUDFLQJ DQG

EXQGLQJ� 6KRUW�WHUP XVH ULJKWV GLVFRXUDJH LQYHVWPHQW VLQFH WKH ORQJ�WHUP UHWXUQ LV QRW

JXDUDQWHHG IRU WKH IDUPHU� DQG LV DOPRVW QHYHU SDVVHG RQ WR KLV RU KHU KHLUV� &RRN DQG *UXW

������ UHSRUW WKDW WKH VDPH DUJXPHQW PD\ EH HVSHFLDOO\ FRJHQW IRU LQYHVWPHQWV LQ

DJURIRUHVWU\� WKH UHWXUQV WR ZKLFK DUH JHQHUDOO\ DFFUXHG RYHU D ORQJHU WLPH KRUL]RQ� 7KH\

FDXWLRQ WKDW LQ SDUWV RI UXUDO $IULFD WKH WHQXUH LVVXH PD\ KDYH PRUH WR GR ZLWK FXVWRPDU\

ULJKWV RYHU KRZ ODQG LV XVHG WKDQ ZLWK IRUPDO ODZV DQG UHJXODWLRQV� 7KXV� LW LV QRW HQWLUHO\

FOHDU ZKHWKHU LPSURYHG ODQG�WHQXUH DUUDQJHPHQWV ZRXOG PRWLYDWH IDUPHUV WR LQYHVW LQ

DJURIRUHVWU\ WHFKQRORJLHV IRU VRLO FRQVHUYDWLRQ�

0LJRW�$GKROOD� +D]HOO� DQG 3ODFH ������ UHSRUW WKDW WKH LQYHVWPHQW EHKDYLRU RI IDUPHUV LQ

*KDQD LV KLJKO\ GHSHQGHQW XSRQ WKH VHFXULW\ RI ODQG WHQXUH� /DQG SDUFHOV WKDW DUH RSHUDWHG

XQGHU RZQHUVKLS RU ORQJ�WHUP XVH ULJKWV DUH FRQVLGHUDEO\ PRUH OLNHO\ WR EH LPSURYHG WKDQ

WKRVH RSHUDWHG XQGHU VKRUW�WHUP XVH ULJKWV� 7KLV ZDV WUXH QRW RQO\ IRU LQYHVWPHQWV LQ

IHUWLOL]HUV� PXOFKLQJ� DQG LUULJDWLRQ� EXW IRU LQYHVWPHQWV LQ WUHH FURSV DV ZHOO� %\ FRQWUDVW�

WKH UHODWLRQVKLS EHWZHHQ WHQXUH DQG ODQG LPSURYHPHQWV DPRQJ IDUPHUV LQ .HQ\D ZDV IRXQG WR

EH UDWKHU ZHDN66SUREDEO\ EHFDXVH .HQ\DQ IDUPHUV IHHO UHODWLYHO\ VHFXUH DERXW WKHLU DELOLW\ WR

FXOWLYDWH UHQWHG SDUFHOV RQ D FRQWLQXRXV EDVLV�



�
7KLV VWXG\ ZDV FRQGXFWHG DV D SDUW RI WKH VDPH UHVHDUFK LQLWLDWLYH FLWHG DERYH �0LJRW�$GKROOD ����� ZLWK UHIHUHQFH

WR *KDQD DQG .HQ\D�

�

,Q ���� WKH :RUOG %DQN LQ DVVRFLDWLRQ ZLWK 5ZDQGD·V 6HUYLFH GHV (QTXrWHV HW GHV 6WDWLVWLTXHV

$JULFROHV �6(6$� FRQGXFWHG D VWXG\ RQ WKH HIIHFWV RI ODQG WHQXUH RQ DJULFXOWXUDO SURGXFWLRQ LQ

WKUHH SUHIHFWXUHV LQ 5ZDQGD� %XWDUH� *LWDUDPD� DQG 5XKHQJHUL�� 2QH REMHFWLYH ZDV WR

DVFHUWDLQ KRZ WHQXUH DUUDQJHPHQWV LQIOXHQFH IDUPHU LQYHVWPHQWV� DQG� LQ WXUQ� KRZ VXFK

LQYHVWPHQWV DIIHFW FURS \LHOGV� &RQVLVWHQW ZLWK WKH *KDQD ILQGLQJV� %ODUHO ������ IRXQG WKDW

5ZDQGDQ IDUPHUV DUH IDU PRUH OLNHO\ WR LQYHVW LQ WKHLU RZQ ILHOGV WKDQ LQ ILHOGV UHQWHG IURP

RWKHUV� <HW� GHVSLWH WKH KLJKHU OHYHO RI LQYHVWPHQW� \LHOGV RQ ILHOGV WKDW IDUPHUV RZQHG ZHUH

VLJQLILFDQWO\ ORZHU WKDQ RQ WKH ILHOGV WKH\ UHQWHG� 2QH SODXVLEOH LQWHUSUHWDWLRQ LV WKDW WKH ILHOGV

RZQHG E\ IDUPHUV� WKRXJK UHFHLYLQJ LQSXWV DQG SK\VLFDO LPSURYHPHQWV� DUH PRUH VHULRXVO\

GHJUDGHG �SUREDEO\ GXH WR FRQWLQXRXV FXOWLYDWLRQ� DQG WKXV OHVV SURGXFWLYH WKDQ ILHOGV RYHU

ZKLFK WKH\ KDYH XVH ULJKWV RQO\� 7KLV LQWHUSUHWDWLRQ LV UHH[DPLQHG LQ WKH OLJKW RI PRUH UHFHQW

ILQGLQJV SUHVHQWHG LQ WKH IROORZLQJ VHFWLRQ�

/DQG�XVH SDWWHUQV� OLNH LQYHVWPHQWV� RIWHQ UHIOHFW WKH VWDELOLW\ RI XVH ULJKWV� +ROGLQJV RSHUDWHG

XQGHU ORQJ�WHUP XVH ULJKWV DUH PRUH OLNHO\ WR EH SODQWHG LQ SHUHQQLDO FURSV� XVHG IRU ZRRG

SURGXFWLRQ� RU KHOG LQ ´ORQJ IDOORZµ WKDQ LV ODQG WKDW LV VKDUHG RU UHQWHG XQGHU VKRUW�WHUP

DJUHHPHQWV� $JDLQ� LI IDUPHUV DUH QRW DVVXUHG RI UHDSLQJ WKH ORQJHU WHUP EHQHILWV� WKH\ ZLOO

XVH WKHLU KROGLQJV WR PD[LPL]H UHWXUQV LQ WKH QHDU�WHUP� )RU H[DPSOH� WKH LPSRUWDQFH RI

WHQXUH VHFXULW\ KDV HPHUJHG LQ VWXGLHV RI LQGLJHQRXV DJULFXOWXUH LQ WKH $PD]RQ UHJLRQ�

$OFRUQ ������ REVHUYHV WKDW WUDGLWLRQDOO\� ORQJ�WHUP XVH ULJKWV IRVWHUHG D ORQJ�IDOORZ

DJULFXOWXUDO V\VWHP LQ WKH UHJLRQ� 1HZHU VHWWOHUV� KRZHYHU� KDYH OLPLWHG WHQXUH VHFXULW\ DQG

WKXV KDYH GHYHORSHG DQ H[WUDFWLYH� VKRUW�WHUP DJULFXOWXUDO V\VWHP WKDW KDV UHVXOWHG LQ UDSLG

GHSOHWLRQ RI VRLO QXWULHQWV DQG LQFUHDVHG HURVLRQ� /DQG�XVH FRQWUROV WKDW ZHUH LPSRUWDQW WR WKH

VXFFHVV RI VZLGGHQ V\VWHPV LQ WKH UHJLRQ KDYH EURNHQ GRZQ GXH WR GHYHORSPHQW SROLFLHV

HPSKDVL]LQJ VKRUW�WHUP HFRQRPLF JURZWK DW WKH H[SHQVH RI GLYHUVLILFDWLRQ DQG VXVWDLQ DELOLW\

�6FKPLQN DQG :RRG ������

���� 6L]H RI +ROGLQJV

7KH VL]H RI IDUP KROGLQJV FDQ DIIHFW ODQG PDQDJHPHQW LQ QXPHURXV DQG VRPHWLPHV LQFRQVLVWHQW

ZD\V� /DUJH�KROGHUV LQ WUDGLWLRQDO DJUDULDQ VRFLHWLHV DUH JHQHUDOO\ LQ D EHWWHU SRVLWLRQ WKDQ

VPDOO�KROGHUV WR PDLQWDLQ WUDGLWLRQDO IDOORZLQJ SUDFWLFHV DQG WR VHW DVLGH D SRUWLRQ RI WKHLU

KROGLQJV IRU SDVWXUH RU ZRRGORW66DOO ODQG�XVH SUDFWLFHV WKDW KHOS FRQWURO VRLO ORVV DQG IHUWLOLW\

GHSOHWLRQ� %HFDXVH WKHVH IDUPHUV DOVR WHQG WR EH UHODWLYHO\ ZHDOWK\� WKHLU OLTXLGLW\ HQDEOHV

WKHP WR LQYHVW LQ WKH NLQGV RI LQSXWV DQG LPSURYHPHQWV WKDW ZLOO UDLVH WKH SURGXFWLYLW\ RI WKHLU

ODQG LQ WKH ORQJ WHUP �*UDERZVNL ������ /DUJH KROGHUV DUH DOVR EHWWHU SUHSDUHG WR HQGXUH WKH

VKRUW�WHUP FRQVHTXHQFHV RI WDNLQJ ODQG RXW RI SURGXFWLRQ LQ RUGHU WR FUHDWH VSDFH IRU DQWL�
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HURVLRQ WHFKQRORJLHV VXFK DV JUDVV VWULSV� WUHHV DQG EXQGV� &RQYHUVHO\� VPDOO IDUPV LQ GHQVHO\

SRSXODWHG UHJLRQV RI WKH ZRUOG DUH W\SLFDOO\ HQGRZHG ZLWK D UHODWLYH DEXQGDQFH RI ODERU ZKLFK

FDQ EH GUDZQ XSRQ IRU WKH FRQVWUXFWLRQ DQG PDLQWHQDQFH RI WHUUDFHV� EXQGV� KHGJHURZV�

GUDLQDJH GLWFKHV� DQG RWKHU VRLO FRQVHUYDWLRQ PHDVXUHV WKDW UHTXLUH D VLJQLILFDQW DQG FRQWLQXLQJ

VXSSO\ RI ODERU� 0RUHRYHU� WKRVH ZLWK VPDOO KROGLQJV DUH RIWHQ LQ JUHDWHU QHHG RI FDUHIXO

PDQDJHPHQW DQG WKH UHODWHG LPSURYHPHQWV LQ SURGXFWLYLW\� 7KHLU ORZHU OHYHO RI SURGXFWLRQ

SXWV WKHP FORVHU WR WKH PDUJLQ DQG WKXV DW JUHDWHU UHODWLYH ULVN VKRXOG VRPH RI WKHLU ODQG IDLO WR

SURGXFH DGHTXDWH \LHOGV�

5HODWLQJ WR WKH ODWWHU SRLQW� %RVHUXS ������ PDLQWDLQV WKDW DV SRSXODWLRQ GHQVLW\ LQFUHDVHV DQG

ODQG EHFRPHV VFDUFH �IDUPV JURZ VPDOOHU�� IDOORZ SHULRGV PXVW EH VKRUWHQHG� DQG OHYHOV RI

LQYHVWPHQW LQ SURGXFWLYH WHFKQRORJLHV PXVW LQFUHDVH LI SRSXODWLRQV DUH WR DYRLG WKH KDUGVKLSV

RI PLJUDWLRQ DQG�RU D GHFOLQLQJ VWDQGDUG RI OLYLQJ� $OWKRXJK %RVHUXS XVHV OHQJWK RI IDOORZ DV

WKH NH\ YDULDEOH LQ GHILQLQJ WKH GHJUHH RI LQWHQVLILFDWLRQ� LQSXWV VXFK DV IHUWLOL]HUV� LUULJDWLRQ�

DQG VRLO FRQVHUYDWLRQ DUH H[DPSOHV RI WHFKQRORJLHV WKDW VXEVWLWXWH IRU ORQJ IDOORZ SHULRGV�

(PSLULFDO VXSSRUW IRU %RVHUXS·V SDUDGLJP KDV EHHQ UHSRUWHG E\ 0DUR ������ ZKR GHVFULEHV

VHYHUDO FKDQJHV LQ LQYHVWPHQW DQG ODQG XVH ZKLFK KDYH RFFXUUHG LQ 7DQ]DQLD DV D UHVXOW RI

GHFUHDVHG IDUP VL]H� &RPSOH[ QHWZRUNV RI LUULJDWLRQ FKDQQHOV IRUP WKH EDVLV IRU DJULFXOWXUDO

LQWHQVLILFDWLRQ LQ RQH DUHD� ZKLOH VWHHS VORSHV KDYH EHHQ WHUUDFHG DQG EURXJKW LQWR SURGXFWLRQ

LQ RWKHUV� )XUWKHU HYLGHQFH LV SURYLGHG E\ 5LGGHOO DQG &DPSEHOO ������ IURP WKHLU ZRUN LQ

WKH 0DQGDUD PRXQWDLQ UHJLRQ RI &DPHURRQ� ZKHUH KLJK SRSXODWLRQ GHQVLWLHV DQG VPDOO IDUP

VL]HV KDYH PDGH WKH GHYHORSPHQW RI LQWHQVLYH IDUPLQJ V\VWHPV D QHFHVVLW\� 2YHU WLPH�

IDUPHUV LQ WKH UHJLRQ KDYH GHYHORSHG D FRPSOH[ IDUPLQJ V\VWHP EDVHG RQ VRLO EXLOGLQJ

VWUDWHJLHV� LQWHJUDWLRQ RI DQLPDO KXVEDQGU\ ZLWK FXOWLYDWLRQ� DQG VRLO FRQVHUYDWLRQ�

3DUDGR[LFDOO\� DV PRUH SHRSOH OHDYH WKH PRXQWDLQV WR IDUP RQ WKH ORZODQGV� SUREOHPV RI VRLO

GHJUDGDWLRQ KDYH EHJXQ WR HPHUJH� $ GHFOLQH LQ SRSXODWLRQ GHQVLW\ GXH WR RXW PLJUDWLRQ KDV

FXUWDLOHG WKH DPRXQW RI ODERU DYDLODEOH IRU WKH VRLO FRQVHUYDWLRQ DQG PDQXULQJ DFWLYLWLHV66ODERU

QHFHVVDU\ IRU PDLQWDLQLQJ WKH SURGXFWLYLW\ RI WKH V\VWHP� $V 5LGGHOO DQG &DPSEHOO ������

QRWH� ´7UDGLWLRQDO WHFKQRORJ\ WKDW NHHSV WURSLFDO VRLOV LQ QHDU FRQWLQXRXV SURGXFWLRQ UHTXLUHV

GHQVH SRSXODWLRQV WR HQVXUH DGHTXDWH ODERU� 7KH 0DQGDUD PDWHULDO VXJJHVWV WKDW WKHVH V\VWHPV

FROODSVH DV VRRQ DV SRSXODWLRQ GHQVLW\ LV UHGXFHG EHORZ VRPH FULWLFDO WKUHVKROG�µ

)DUPV LQ 5ZDQGD DUH VKULQNLQJ LQ VL]H DV IDUPHUV FRQWLQXH WR VXEGLYLGH DOUHDG\ PHDJHU

KROGLQJV HTXDOO\ DPRQJ WKHLU VRQV� 7KRXJK WKH LPSDFW RI WKLV SKHQRPHQRQ RQ WKH GHJUDGDWLRQ

RI DJULFXOWXUDO ODQGV KDV UHFHLYHG OLWWOH GLUHFW DWWHQWLRQ IURP WKH ORFDO UHVHDUFK FRPPXQLW\� ELWV

DQG SLHFHV RI LQGLUHFW HYLGHQFH H[LVW ZKLFK� DW WKH YHU\ OHDVW� SHUPLW XV WR IRUPXODWH D IHZ

LQLWLDO WKRXJKWV RQ WKH TXHVWLRQ� ,Q KLV VHDUFK IRU DQ RSWLPDO GLVWULEXWLRQ RI ODQG KROGLQJV� RQH

WKDW ZRXOG PD[LPL]H FURS \LHOGV� %ODUHO ������ IRXQG WKDW IDUP VL]H DQG FURS \LHOGV LQ

5ZDQGD ZHUH LQYHUVHO\ UHODWHG� 6PDOO�KROGHUV� LW ZDV UHDVRQHG� LQWHQVLI\ WKHLU IDUP

RSHUDWLRQV WKURXJK PRUH ULJRURXV XVH RI DYDLODEOH IDPLO\ ODERU� D VXEVWLWXWLRQ WRZDUG KLJKHU�
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\LHOGLQJ FURSV� VRZLQJ VHHGV PRUH GHQVHO\� DQG JURZLQJ PRUH FURSV LQ DVVRFLDWLRQ� :KLOH

PRUH LQWHQVLYH XVH RI IDPLO\ ODERU KDV LQGHHG KDVWHQHG WKH XVH RI WHUUDFHV� OLYLQJ IHQFHV�

PXOFKLQJ DQG RWKHU VRLO FRQVHUYDWLRQ WHFKQRORJLHV �&RRN DQG *UXW ������ LW VHHPV XQOLNHO\

WKDW VRPH RI WKH RWKHU IRUPV RI LQWHQVLILFDWLRQ PHQWLRQHG� SDUWLFXODUO\ FKDQJHV LQ SODQW

GHQVLWLHV� ZRXOG EH DV OLNHO\ WR LPSURYH VRLO IHUWLOLW\� 4XLWH WR WKH FRQWUDU\� ZLWKRXW DGGLWLRQDO

LQSXWV RU IDOORZLQJ� VXFK LQWHQVLILFDWLRQ ZLOO XQGRXEWHGO\ SUHFLSLWDWH HYHQ JUHDWHU GHSOHWLRQ RI

WKH VRLO�

���� 'LVSHUVLRQ�)UDJPHQWDWLRQ RI +ROGLQJV

7KH :RUOG %DQN /DQG 7HQXUH 6WXG\ DOVR DGGUHVVHG WKH LVVXH RI ODQG IUDJPHQWDWLRQ

�PRUFHOOHPHQW� LQ 5ZDQGD DQG LWV LPSDFW RQ FURS \LHOGV� ,W LV LPSRUWDQW WR QRWH WKDW

IUDJPHQWDWLRQ LV GLVWLQFW IURP WKH SURFHVV E\ ZKLFK IDUPV EHFRPH VPDOOHU RYHU WLPH GXH WR WKH

GLYLVLRQ RI KROGLQJV DPRQJ WZR RU PRUH FKLOGUHQ� , DGRSW WKH GHILQLWLRQ RI ODQG IUDJPHQWDWLRQ

HPSOR\HG E\ WKH :RUOG %DQN �%ODUHO ������ ZKLFK HPSKDVL]HV WKH ´JHRJUDSKLF GLVSHUVLRQµ RI

ODQG KROGLQJV� /DUJH IDUPV DQG VPDOO IDUPV DOLNH FDQ EH SLHFHG WRJHWKHU IURP PDQ\

LQGLYLGXDO SDUFHOV� )RU SXUSRVHV RI XQGHUVWDQGLQJ WKH VWUXFWXUH RI ODQGKROGLQJ LQ 5ZDQGD� ,

DP PRUH FRQFHUQHG ZLWK WKH GLVWDQFH �WLPH� IDUPHUV PXVW WUDYHO RQ IRRW WR ZRUN DQG LPSURYH

WKHLU ILHOGV WKDQ ZLWK WKH QXPEHU RI SDUFHOV RSHUDWHG RU WKH VL]H RI LQGLYLGXDO SDUFHOV�

%ODUHO UHSRUWV WKDW WKH GLVSHUVLRQ RI KROGLQJV KDV QRW KDG D QHJDWLYH HIIHFW RQ FURS \LHOGV LQ

5ZDQGD� ,QGHHG� GLVSHUVHG IDUPV DQG SDUFHOV VKRZ KLJKHU \LHOGV RYHUDOO WKDQ GR FRQVROLGDWHG

IDUPV� 2QH VXVSHFWV� KRZHYHU� WKDW DW OHDVW SDUW RI WKH UHDVRQ ZK\ PRUH GLVWDQW SDUFHOV PD\

EH PRUH SURGXFWLYH LV WKDW� OLNH SDUFHOV UHQWHG IURP RWKHU IDUPHUV �DV VXJJHVWHG DERYH�� VRLO

GHSOHWLRQ DQG GHJUDGDWLRQ WKURXJK HURVLRQ LV OHVV DGYDQFHG WKDQ RQ SDUFHOV WKDW DUH RZQHU�

RSHUDWHG� 0RUH GLVWDQW SDUFHOV DUH RIWHQ ORFDWHG DW WKH EDVH RI WKH KLOOVLGH DQG LQ WKH YDOOH\V

ZKHUH WKH GHJHQHUDWLYH HIIHFWV RI VRLO HURVLRQ DUH OHVV VHYHUH� DQG ZKHUH ODQGV KDYH EHHQ

EURXJKW LQWR SURGXFWLRQ PRUH UHFHQWO\�

,Q WKH $QORJD UHJLRQ RI *KDQD IDUPHUV DUH PRUH DSW WR LQYHVW ODERU DQG FDSLWDO LQ ILHOGV WKDW

DUH FORVHU WR WKH KRXVHKROG UHVLGHQFH� ZKLFK LV RUGLQDULO\ EXLOW XS RQ VDQG EDUV �0LJRW�

$GKROOD� +D]HOO� DQG 3ODFH ������ %HFDXVH RI WKH SDUWLFXODU ORFDWLRQ RI WKHVH ILHOGV YLV�j�YLV

VDQG EDUV� WKH\ DUH PRUH SURQH WR GDPDJH IURP KHDY\ UDLQV DQG WKHUHIRUH UHTXLUH KHDYLHU

SUHYHQWDWLYH DQG UHSDUDWLYH LQYHVWPHQW� 6XVFHSWLELOLW\ WR UDLQ GDPDJH PD\ EH RQH LPSRUWDQW

IDFWRU LQ WKH IDUPHU·V GHFLVLRQ WR LQYHVW LQ QHDUE\ ILHOGV� 7KLV SDWWHUQ RI LQYHVWPHQW� KRZHYHU�

PD\ DOVR EH D UHIOHFWLRQ RI WKH ´W\UDQQ\ RI VSDFH�µ RU WKH DGGLWLRQDO FRVWV LQFXUUHG �WLPH VSHQW

HQ URXWH� HQHUJ\ UHTXLUHG WR KDXO PDWHULDOV� HWF�� LQ LPSURYLQJ OHVV SUR[LPDWH SDUFHOV�

'HVSLWH SRWHQWLDO DGYDQWDJHV RI JUHDWHU DJUR�HQYLURQPHQWDO GLYHUVLW\ �%HQWO\ ������ WKHUH PD\

EH JRRG UHDVRQ WR EHOLHYH WKDW IDUP IUDJPHQWDWLRQ LQKLELWV IDUPHUV IURP HQKDQFLQJ
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SURGXFWLYLW\� 7KH JUHDWHU OHYHO RI LQYHVWPHQW UHTXLUHG DQG WKH UHODWLYH ULVN RI LQYHVWLQJ LQ

GLVWDQW SDUFHOV PD\ GLPLQLVK WKH LQFHQWLYHV IRU FHUWDLQ W\SHV RI FRQVHUYDWLRQ LQYHVWPHQWV�

)DUP IUDJPHQWDWLRQ� DV D GHPRJUDSKLFDOO\ LQGXFHG FKDQJH LQ WKH VWUXFWXUH RI ODQGKROGLQJ� LV

LQWHJUDO WR RXU XQGHUVWDQGLQJ RI KRZ SRSXODWLRQ SUHVVXUH FDQ OHDG WR ODQG GHJUDGDWLRQ�

���� &XOWLYDWLRQ RI 0DUJLQDO �)UDJLOH� /DQGV

,QFUHDVLQJ FXOWLYDWLRQ RI PDUJLQDO ODQGV DQG WKHLU VXEVHTXHQW GHJUDGDWLRQ LV D SKHQRPHQRQ

FRPPRQ WR GHQVHO\ SRSXODWHG FRXQWULHV DURXQG WKH JOREH �*UHJHUVHQ� 2UDP� DQG 6SHDUV

������ ,Q PDQ\ DULG DQG VHPL�DULG DUHDV� DQG LQ PRVW IRUHVW HFRV\VWHPV LQ WKH WURSLFV DQG

VHPL�WURSLFV� WKH SUREOHP LV DFXWH �*HWDKXQ ������ %HFDXVH RII�IDUP RSSRUWXQLWLHV DUH

ODFNLQJ� UXUDO SRSXODWLRQV ORRN WR WKH SURFHVV RI HFRORJLFDO H[SDQVLRQ66WKH H[SORLWDWLRQ RI

UHVRXUFHV IRUPHUO\ RXWVLGH RI WKHLU LPPHGLDWH HQYLURQPHQWV �+DZOH\ ������ 0LJUDWLRQ RQWR

PDUJLQDO ODQGV� VHHQ KHUH DV D VLJQLILFDQW FKDQJH LQ WKH VWUXFWXUH RI ODQGKROGLQJ� LV ZHOO

UHFRJQL]HG IRU LWV LPSDFW RQ WKH HQYLURQPHQW �+HFKW ����� 0LOOLNDQ ������ 7KH SDUWLFXODU

IRUP RI HQYLURQPHQWDO GHJUDGDWLRQ WKDW UHVXOWV IURP PRYHPHQWV RQWR PDUJLQDO ODQGV LV TXLWH

FRQWH[W�VSHFLILF� ,Q *XDWHPDOD� IRU H[DPSOH� LW LV GHIRUHVWDWLRQ DQG ZDWHUVKHG GHVWUXFWLRQ� LQ

6XGDQ� GHFHUWLILFDWLRQ DQG UDQJHODQG VWUHVV KDYH IROORZHG FKDQJHV LQ WKH PDQDJHPHQW RI

IUDJLOH ODQGV �%LOVERUURZ DQG 'H/DUJ\ ������ :KDWHYHU WKH FDVH� DV IDUPHUV�KHUGHUV DWWHPSW

WR LQFUHDVH SURGXFWLRQ LQ IUDJLOH DUHDV� WKH G\QDPLFV RI KXPDQ�HQYLURQPHQW UHODWLRQVKLSV LQ

WKRVH DUHDV FKDQJH GUDPDWLFDOO\� +RZ WKLV VKLIW RQWR IUDJLOH ODQGV DIIHFWV IDUPHU LQYHVWPHQWV

DQG ODQG XVH VWUDWHJLHV LQ 5ZDQGD� DQG KRZ UHVXOWLQJ SUREOHPV RI ODQG GHJUDGDWLRQ KDYH

HPHUJHG� DUH IXQGDPHQWDO TXHVWLRQV DGGUHVVHG LQ WKLV VWXG\�

,Q VLWXDWLRQV ZKHUH SRSXODWLRQ JURZWK DQG ODQG VFDUFLW\ KDYH SXVKHG IDUPHUV WR RFFXS\ PLG

DQG XSSHU VORSHV� HURVLRQ SUREOHPV DUH SDUWLFXODUO\ FRPPRQ� 7KH FKDUDFWHULVWLF OLJKWQHVV DQG

WKLQQHVV RI WKHVH VRLOV PDNH WKHP HVSHFLDOO\ SURQH WR HURVLRQ� WKHVH FKDUDFWHULVWLFV DOVR NHHS

\LHOGV ORZ DQG GLPLQLVK UHWXUQV WR LQYHVWPHQWV LQ VRLO FRQVHUYDWLRQ� 7KXV D GRZQZDUG VSLUDO

RI ORZ SURGXFWLRQ DQG ORZ LQYHVWPHQW LV HDVLO\ VHW LQWR PRWLRQ �3LQJDOL DQG %LQVZDQJHU� �����

DV WKHVH PDUJLQDO ODQGV DUH WDNHQ RXW RI WKHLU WUDGLWLRQDO XVHV �IRUHVW� ORQJ IDOORZ� UDQJHODQG�

HWF�� DQG SXW XQGHU PRUH LQWHQVLYH FXOWLYDWLRQ� ([SDQVLRQ RI FXOWLYDWLRQ RQWR PDUJLQDO ODQGV

KDV UHVXOWHG LQ GHJUDGDWLRQ ODUJHO\ EHFDXVH WKH WUDGLWLRQDO XVHV RI WKHVH ODQGV� QRWDEO\

UDQJHODQG� ORQJ IDOORZ� DQG IRUHVW DUH OHVV GLVUXSWLYH RI WKH VRLO DQG LWV QDWXUDO SURFHVVHV WKDQ

DUH VHDVRQDO RU DQQXDO FURSSLQJ� &OHDULQJ WKHVH IUDJLOH DUHDV RI WUHHV DQG YHJHWDWLRQ IRU

SXUSRVHV RI FXOWLYDWLRQ OHDYHV WKH EDUH VRLOV PRVW YXOQHUDEOH WR DFFHOHUDWHG HURVLRQ IURP ERWK

ZLQG DQG ZDWHU� ,QGHHG� WKH PDLQWHQDQFH RI YHJHWDWLYH FRYHU LV RQH RI WKH PRUH HIIHFWLYH

PHDQV RI FRQWUROOLQJ HURVLRQ LQ PDQ\ HQYLURQPHQWV�

7KH GHJUHH WR ZKLFK FURSV DQG RWKHU W\SHV RI YHJHWDWLYH FRYHU SURWHFW WKH VRLO LQ ZKLFK WKH\

DUH JURZQ IURP WKH HIIHFWV RI HURVLRQ YDULHV JUHDWO\� 6LPLODUO\� FURSV GLIIHU LQ WKH W\SHV DQG
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OHYHOV RI LQSXWV WKH\ UHTXLUH� $V IDUPHUV· KROGLQJV GHFOLQH LQ VL]H� RSWLRQV IRU FURSSLQJ

EHFRPH PRUH OLPLWHG� DQG ZKHQ IRUFHG RQWR PDUJLQDO ODQGV� WKHLU FKRLFHV EHFRPH PRUH

OLPLWHG VWLOO� 6SHFLILF VORSH DQG VRLO FKDUDFWHULVWLFV RI SORWV QRW RQO\ FRQVWUDLQ WKH FKRLFHV

DYDLODEOH WR IDUPHUV� EXW DOVR FRQGLWLRQ WKH HIIHFW RI FURSSLQJ SDWWHUQV RQ ODQG GHJUDGDWLRQ�

/DQG XVH DQG FURS VHOHFWLRQ LV D G\QDPLF SURFHVV DIIHFWHG E\ H[WHUQDO VWUXFWXUHV DQG ORFDO

FRQGLWLRQV� 0DUNHW DQG SROLF\ FRQVWUDLQWV DIIHFW IDUPHUV· GHFLVLRQV WR JURZ FURSV RU HPSOR\

SUDFWLFHV WKDW PD\ EH LOO�VXLWHG IRU HQYLURQPHQWV WKDW DUH QHZ WR WKHP� $V WHFKQRORJLHV

FKDQJH� RU GHJUDGDWLRQ RFFXUV� IDUPHUV DGDSW E\ DGRSWLQJ SUDFWLFHV VXLWDEOH WR QHZ FRQGLWLRQV

RU E\ PRYLQJ LQWR HQYLURQPHQWV WKDW PD\ EH HYHQ PRUH IUDJLOH�

7KH FRQIURQWDWLRQ EHWZHHQ KXPDQ VXEVLVWHQFH QHHGV DQG HQYLURQPHQWDO FRQVHUYDWLRQ KDV

EHFDPH LQWHQVH DQG SHUYDVLYH LQ 5ZDQGD� 'HIRUHVWDWLRQ DQG SURWHFWLRQ RI WKH PRXQWDLQ JRULOOD

SRSXODWLRQ DUH LVVXHV WKDW KDYH UHFHQWO\ UHFHLYHG H[WUDRUGLQDU\ LQWHUQDWLRQDO UHFRJQLWLRQ� $QG

WKHVH HQYLURQPHQWDO FRQFHUQV KDYH JURZQ LQ UHFHQW \HDUV EHFDXVH RI RQJRLQJ SROLWLFDO DQG

HFRQRPLF LQVWDELOLW\� %XW IRU WKH DYHUDJH IDUP KRXVHKROG� FKDQJHV RI PRUH LPPHGLDWH DQG

SURIRXQG FRQVHTXHQFH LQFOXGH WKH FXOWLYDWLRQ RI IUDJLOH ODQGV RQFH UHVHUYHG IRU SDVWXUH DQG

ZRRGORW� +LVWRULFDOO\� 5ZDQGDQ IDUPHUV VHWWOHG DORQJ WKH XSSHU ULGJHV RI WKHLU KLOOVLGHV ZKHUH

VRLOV ZHUH PRUH IHUWLOH DQG FXOWLYDWLRQ ZDV D VLPSOHU WDVN WKDQ LW ZDV IDUWKHU GRZQ RQ WKH

VWHHSHU VORSHV DQG LQ WKH PDUVK\ YDOOH\V� ,PPHGLDWHO\ VXUURXQGLQJ WKH KRXVHKROG FRPSRXQG�

WKH\ SODQWHG JURYHV RI EDQDQDV DQG RWKHU HVVHQWLDO FURSV� %DQDQDV KDYH VSHFLDO VLJQLILFDQFH LQ

5ZDQGDQ FXOWXUH EHFDXVH WKH\ DUH XVHG IRU PDNLQJ D XQLTXH KRPH�EUHZHG EHHU ZKLFK LV

VHUYHG DW YLUWXDOO\ DOO IRUPDO DQG LQIRUPDO VRFLDO JDWKHULQJV� DQG LV D SULQFLSDO VRXUFH RI

LQFRPH IRU D PDMRULW\ RI IDUP KRXVHKROGV� %H\RQG WKH LQQHU ULQJ RI EDQDQDV� D VHULHV RI RXWHU

ULQJV ZDV FXVWRPDULO\ XVHG WR PHHW RWKHU QXWULWLRQDO QHHGV RI WKHLU KRXVHKROGV �1ZDIRU �����

S� ���� 7KH ILUVW VXFK ULQJ ZDV IDUPHG LQWHQVLYHO\ ZLWK DQQXDO FURSV IRU ERWK KRPH

FRQVXPSWLRQ DQG VDOH� $ ELW IDUWKHU GRZQ WKH KLOOVLGH WKH\ JURZ FRIIHH� &RIIHH LV WKH

FRXQWU\·V SULQFLSDO H[SRUW FURS DQG DV VXFK LV YLJRURXVO\ SURPRWHG E\ WKH JRYHUQPHQW RI

5ZDQGD�

%H\RQG WKH FRIIHH SORWV� WKH VORSH RI WKH KLOOVLGH ZDV RIWHQ DW LWV VWHHSHVW� &RQVHTXHQWO\�

IDUPHUV WUDGLWLRQDOO\ UHVHUYH WKHVH DUHDV IRU SDVWXUH DQG ZRRGORWV DV ZHOO DV IRU PDQ\ RI WKH

OHVV LPSRUWDQW FURSV �IRU ZKLFK IUHTXHQW IDOORZ SHULRGV DUH FRPPRQO\ UHTXLUHG�� $W WKH YHU\

RXWHU ULQJV� WRZDUG WKH EDVH RI WKH VORSH DQG LQ WKH VZDPS\ YDOOH\V66DORQJ ULGJHV WKDW DUH

EXLOW XS WR IDFLOLWDWH ZDWHU GUDLQDJH� ZKHUH IDUPHUV UDLVH VZHHW SRWDWRHV DQG RWKHU YHJHWDEOHV

WR HQVXUH D FRQWLQXRXV IRRG VXSSO\ EHWZHHQ KDUYHVW VHDVRQV�

%HFDXVH RI LQFUHDVLQJ ODQG VFDUFLW\ GXH WR SRSXODWLRQ JURZWK� LQ UHFHQW GHFDGHV PDQ\ IDUPHUV

KDYH EHHQ REOLJHG WR GHSDUW IURP WKLV WUDGLWLRQDO V\VWHP� $V WKH SUHIHUUHG ODQGV DORQJ WKH

XSSHU VORSHV EHFRPH RFFXSLHG� PRUH \RXQJ IDUPHUV DUH IDFLQJ WKH GHFLVLRQ HLWKHU WR FXOWLYDWH

VPDOOHU DQG OHVV IHUWLOH SORWV IDUWKHU GRZQ WKH KLOOVLGH RU WR PLJUDWH HOVHZKHUH LQ VHDUFK RI

VXIILFLHQW ODQG UHVRXUFHV� 6LPLODUO\� ODQG LQ IDOORZ DQG LQ SDVWXUH KDYH EHHQ GHFOLQLQJ EHFDXVH
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RI WKH QHHG WR LQFUHDVH IRRG SURGXFWLRQ �&OD\ DQG /HZLV ������ 2QO\ ZRRGORWV VHHP QRW WR

KDYH VXIIHUHG RYHU WKH SDVW IHZ \HDUV� WKDQNV WR D VWURQJ JRYHUQPHQW FDPSDLJQ DLPHG DW

UHSODQWLQJ DQG PDLQWDLQLQJ WKHP DW ERWK WKH KRXVHKROG DQG FRPPXQDO OHYHOV�

7KRXJK VRPH RI WKH ORVW IDOORZ DQG SDVWXUH PD\ EH ODQG WKDW LV FRQYHUWHG LQWR ZRRGORW� LW

DSSHDUV WKDW KRXVHKROGV ZLWK LQVXIILFLHQW ODQG KROGLQJV DUH EHLQJ IRUFHG WR SODQW HYHU�

LQFUHDVLQJ SURSRUWLRQV RI WKHLU KROGLQJV ZLWK VZHHW SRWDWRHV DQG RWKHU WXEHUV �&OD\ DQG

0DJQDQL ����� /RYHULGJH� 5ZDPDVLUDER� DQG :HEHU ������ 7KHVH WXEHUV KDYH D KLJKHU

FDORULF YDOXH WKDQ GR RWKHU FURSV� DQG WHQG WR JURZ UHODWLYHO\ ZHOO LQ SRRUHU VRLOV �*OHDYH DQG

:KLWH ������ VXFK DV WKRVH FRPPRQO\ IRXQG RQ VWHHSHU VORSHV� %XW DV DQQXDO FURSV WKH\ GR

QRW FRPSDUH ZLWK WKH WUDGLWLRQDO XVHV RI WKHVH VORSHV �L�H�� ZRRGORW DQG SDVWXUH� LQ WKHLU DELOLW\

WR FRQWURO VRLO HURVLRQ� ,Q IDFW� HOVHZKHUH LQ $IULFD �/HZLV ����� DQG LQ /DWLQ $PHULFD

�$VKE\ ����� DQQXDO FURSV DUH DVVRFLDWHG ZLWK DFFHOHUDWHG VRLO ORVV�

���� <HDUV RI 2SHUDWLRQ

,Q WKH SDVW� 5ZDQGDQ IDUPHUV KDYH EHHQ DEOH WR UHORFDWH WR RWKHU DUHDV RI WKH FRXQWU\ LQ

UHVSRQVH WR JURZLQJ GHPRJUDSKLF SUHVVXUH� ,Q SDUWLFXODU� WKH\ PRYHG WR WKH FRXQWU\·V GULHU�

HDVWHUQ SURYLQFHV ZKLFK ZHUH SUHYLRXVO\ WKH H[FOXVLYH GRPDLQ RI WKH FRXQWU\·V SDVWRUDOLVW

SRSXODWLRQ� 7KLV PRYHPHQW ZDV ODUJHO\ VSRQWDQHRXV� WKRXJK LW ZDV DOVR VXSSRUWHG E\ WKH

JRYHUQPHQW WKURXJK WKH RUJDQL]DWLRQ RI ODUJH VHWWOHPHQW VFKHPHV FDOOHG SD\VDQQDWV�  In total,
about 80,000 families were settled in paysannats during the 1960s and 1970s (Olson, Clay, and
Kayitsinga 1989).7RGD\� KRZHYHU� LQ WKH DEVHQFH RI XQRFFXSLHG ODQGV� IDUPHUV FRQWLQXH WR

FXOWLYDWH WKH VDPH KROGLQJV \HDU DIWHU \HDU DQG LQ LQFUHDVLQJO\ LQWHQVLYH IDVKLRQ� ,W PD\ EH

UHDVRQDEOH WR K\SRWKHVL]H WKDW ORQJ�WHUP FXOWLYDWLRQ ZLOO LQFUHDVH WKH OLNHOLKRRG RI LQYHVWPHQW

LQ D JLYHQ SDUFHO� +RZHYHU� DOO HOVH HTXDO� LW ZLOO EH D VLJQ RI VRLO IDWLJXH�

7KXV� WKRXJK IDUP VL]H� GLVSHUVLRQ� VORSH ORFDWLRQ� \HDUV RI FXOWLYDWLRQ� DQG WHQXUH UHSUHVHQW

ILYH GLIIHUHQW GLPHQVLRQV RI WKH RYHUDOO VWUXFWXUH RI ODQGKROGLQJ LQ 5ZDQGD� WKH\ DUH LQGLUHFWO\

DVVRFLDWHG ZLWK RQH DQRWKHU WKURXJK WKHLU FRQFRPLWDQW YDULDWLRQ ZLWK FKDQJHV LQ GHPRJUDSKLF

SUHVVXUH� 3RSXODWLRQ JURZWK LQ UHFHQW GHFDGHV KDV PHDQW JUHDWHU ODQG VFDUFLW\� ,Q WXUQ�

IDUPHUV PXVW QRZ IHHG WKHLU IDPLOLHV IURP VPDOOHU KROGLQJV WKDQ RSHUDWHG E\ WKHLU SDUHQWV�

PXVW FXOWLYDWH VORSHV RQFH WKRXJKW WR EH WRR VWHHS DQG IUDJLOH WR IDUP� DQG PXVW VXSSOHPHQW

WKHLU PHDJHU KROGLQJV E\ UHQWLQJ VPDOO DQG GLVWDQW SDUFHOV IURP RWKHUV66SUHVXPDEO\ IURP

WKRVH ZKRVH UHVRXUFH HQGRZPHQW H[FHHGV WKH VXSSO\ RI IDPLO\ ODERU�

7KH DQDO\VHV SUHVHQWHG LQ WKH IROORZLQJ VHFWLRQ DGGUHVV WZR LQWHUUHODWHG TXHVWLRQV� ZKLFK

WRJHWKHU FRPSULVH WKH ORFXV RI WKLV UHVHDUFK� +RZ GR WKHVH GHPRJUDSKLFDOO\ LQGXFHG FKDQJHV

LQ WKH VWUXFWXUH RI ODQGKROGLQJ DIIHFW IDUPHUV· ODQG�XVH VWUDWHJLHV DQG WKHLU LQYHVWPHQWV LQ VRLO
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FRQVHUYDWLRQ DQG IHUWLOLW\" $QG KRZ GR WKHVH LQWHUYHQLQJ ODQG PDQDJHPHQW YDULDEOHV LQ WXUQ

DIIHFW ODQG SURGXFWLYLW\"



�
7KH FRPSOHWH VDPSOH IUDPH LQFOXGHV D WRWDO RI ����� KRXVHKROGV� +RZHYHU� GXH WR PLOLWDU\�SROLWLFDO WHQVLRQV LQ

WKH SUHIHFWXUH RI %\XPED� DORQJ WKH 8JDQGD ERUGHU� LQWHUYLHZHUV ZHUH XQDEOH WR FRQGXFW ILHOGZRUN LQ WKH UHJLRQ�

DQG HLJKW ������ RI WKH ����� VDPSOHG KRXVHKROGV KDG WR EH RPLWWHG IURP WKLV VWXG\� 6DPSOLQJ ZHLJKWV KDYH EHHQ

DGMXVWHG DFFRUGLQJO\�

�
'DWD RQ FURSV JURZQ LQ HDFK SDUFHO ZHUH REWDLQHG VHYHUDO PRQWKV HDUOLHU DV SDUW RI '6$·V VHDVRQDO DUHD DQG

SURGXFWLRQ VXUYH\� %HFDXVH RI D VPDOO DPRXQW RI IDUP KRXVHKROG WXUQRYHU� DQG FKDQJHV LQ ODQG KROGLQJV EHWZHHQ

WKH WZR SHULRGV RI GDWD FROOHFWLRQ� WKH QXPEHU RI SDUFHOV RQ ZKLFK FRPSOHWH GDWD DUH DYDLODEOH LV UHGXFHG IURP �����

WR ������ $ FRPSDULVRQ RI ILHOGV GURSSHG IURP WKH VDPSOH ZLWK WKRVH UHWDLQHG VKRZV QR VLJQLILFDQW ELDV RQ WKH

SULQFLSDO ODQGKROGLQJ FKDUDFWHULVWLFV H[DPLQHG LQ WKLV VWXG\�

�
%HFDXVH WKHVH ILJXUHV� DQG RWKHUV SUHVHQWHG LQ WKLV DQDO\VLV DUH EDVHG RQ GDWD FROOHFWHG DW WKH SDUFHO OHYHO� WKH\

KDYH EHHQ SURSRUWLRQDOO\ ZHLJKWHG DFFRUGLQJ WR SDUFHO VL]H DV ZHOO DV IRU WKH KRXVHKROG·V SUREDELOLW\ RI VHOHFWLRQ��

WKXV HOLPLQDWLQJ DQ\ RYHU�UHSUHVHQWDWLRQ RI VPDOOHU SDUFHOV DQG XQGHU�UHSUHVHQWDWLRQ RI ODUJHU SDUFHOV�

�� 5:$1'$ &$6( 678'<

���� 'DWD DQG 5HVHDUFK 3URFHGXUHV

7KH GDWD DQDO\]HG LQ WKLV SDSHU GHULYH IURP D QDWLRQZLGH VWUDWLILHG UDQGRP VDPSOH RI �����

IDUP KRXVHKROGV� XQGHUWDNHQ DV SDUW RI WKH ���� 6XUYH\ RI $JURIRUHVWU\ LQ 5ZDQGD�� 'LUHFW

LQWHUYLHZV ZLWK KHDGV RI KRXVHKROGV DQG�RU WKHLU VSRXVHV� WDNLQJ DERXW RQH DQG D KDOI KRXUV�

ZHUH FRQGXFWHG RYHU D VL[�ZHHN SHULRG EHJLQQLQJ LQ -XQH� ����� ,QWHUYLHZHUV FROOHFWHG

LQIRUPDWLRQ RQ D YDULHW\ RI WRSLFV� $W WKH KRXVHKROG OHYHO� LQWHUYLHZHUV DVNHG TXHVWLRQV DERXW

WKH XVH� PDUNHWLQJ DQG SUREOHPV DVVRFLDWHG ZLWK IXHO�ZRRG DQG RWKHU W\SHV ZRRG SURGXFWV�

)RU HDFK SDUFHO RI ODQG RSHUDWHG E\ WKH VDPSOHG KRXVHKROGV� WKH\ DVNHG TXHVWLRQV RU WRRN

PHDVXUHPHQWV UHODWLYH WR� ODQG WHQXUH� VWHHSQHVV RI VORSH� ORFDWLRQ RI WKH ILHOG RQ WKH VORSH�

VRLO FRQVHUYDWLRQ PHWKRGV XVHG� WKH XVH RI IHUWLOL]HU DQG RWKHU LQSXWV� QXPEHU DQG VSHFLHV RI

WUHHV SODQWHG� GLVWDQFH IURP WKH KRXVHKROG UHVLGHQFH� DQG FURSV JURZQ��

&KDQJHV LQ 3URGXFWLYLW\� ,QWHUYLHZHUV DVNHG IDUPHUV VHULHV RI TXHVWLRQV DERXW WKH FKDQJHV

WKH\ REVHUYHG LQ WKH SURGXFWLYLW\ RI HDFK SDUFHO RI ODQG� :DV VRLO SURGXFWLYLW\ LPSURYLQJ RU

GHFOLQLQJ" :HUH WKHVH VOLJKW� PRGHUDWH� RU ODUJH FKDQJHV LQ SURGXFWLYLW\" 3DUFHOV ZHUH

UDQNHG DORQJ D VHYHQ�SRLQW VFDOH RI SURGXFWLYLW\ FKDQJH UDQJLQJ IURP ´ODUJH GHFOLQHµ WR

´ODUJH LPSURYHPHQW�µ 7DEOH � VKRZV� DFFRUGLQJ WR VXUYH\HG IDUPHUV� WKDW WKH SURGXFWLYLW\ RI

���� SHUFHQW RI DOO FXOWLYDWHG IDUPODQG LQ 5ZDQGD LV GHFOLQLQJ� ���� SHUFHQW KDV QRW FKDQJHG�

DQG RQO\ ���� SHUFHQW KDV LQFUHDVHG LQ SURGXFWLYLW\ RYHU WLPH�� )RU SXUSRVHV RI WKH SUHVHQW

UHVHDUFK RQ FKDQJH LQ SURGXFWLYLW\� WKH DQDO\VHV SUHVHQWHG LQ WKH IROORZLQJ VHFWLRQ IRFXV RQO\

RQ SDUFHOV WKDW KDYH EHHQ UHSRUWHG WR EH HLWKHU LQFUHDVLQJ RU GHFUHDVLQJ LQ SURGXFWLYLW\�

/DQG 8VH� (URVLYLW\ RI ODQG XVH LV PHDVXUHG XVLQJ &�YDOXHV� 7KH &�YDOXH LQGH[� D ZHOO�

NQRZQ PHDVXUH WKDW UHIOHFWV WKH RYHUDOO SURWHFWLYH TXDOLW\ RI FURSV� LV GHILQHG DV� ´WKH UDWLR RI

VRLO ORVV IURP DQ DUHD ZLWK D VSHFLILF FRYHU DQG WLOODJH SUDFWLFH WR WKDW IURP DQ LGHQWLFDO DUHD LQ

WLOOHG FRQWLQXRXV IDOORZµ �:LVFKPHLHU DQG 6PLWK ������ )RU DQ\ JLYHQ ILHOG� WKH FURS FRYHU�



�
6RPH RI WKHVH YDOXHV GLIIHU JUHDWO\ IURP WKRVH SXEOLVKHG LQ WKH 8QLWHG 6WDWHV� )RU H[DPSOH� WKH &�YDOXH RI ���

IRXQG IRU WREDFFR LQ 5ZDQGD LV VLJQLILFDQWO\ ODUJHU WKDQ LW LV LQ WKH 8QLWHG 6WDWHV� 7KLV LV WKH UHVXOW RI WKH

GLIIHUHQFHV LQ DJULFXOWXUDO SUDFWLFHV EHWZHHQ WKH KHDYLO\ VXEVLGL]HG FRPPHUFLDO WREDFFR SURGXFWLRQ LQ WKH 8QLWHG

6WDWHV� DQG VPDOO IDUPHU SURGXFWLRQ IRU KRPH FRQVXPSWLRQ DQG ORFDO VDOH LQ 5ZDQGD�

��

FDQRS\� DQG WLOODJH SUDFWLFHV FDQ YDU\ WKURXJKRXW WKH \HDU� &�YDOXHV UHSUHVHQW WKH DYHUDJH VRLO

ORVV UDWLR UHVXOWLQJ IURP WKHVH IDFWRUV RYHU WKH JURZLQJ VHDVRQ� 7KH\ PXVW EH REWDLQHG

HPSLULFDOO\� DV SODQWLQJ DQG WLOODJH VWUDWHJLHV FOHDUO\ YDU\ IURP IDUPLQJ V\VWHP WR IDUPLQJ

V\VWHP IRU VSHFLILF FURSV� )RU WKLV UHDVRQ� WKH XVH RI WKH VWDQGDUG SXEOLVKHG &�YDOXHV� EDVHG

ODUJHO\ RQ IDUPLQJ SUDFWLFHV LQ WKH 8QLWHG 6WDWHV� VKRXOG QRW EH XVHG LQ 7KLUG :RUOG FRXQWULHV

ZLWKRXW ILUVW EHLQJ HYDOXDWHG� ,Q WKH SUHVHQW VWXG\� WKH &�YDOXHV XVHG ZHUH EDVHG RQ ILHOG

ZRUN XQGHUWDNHQ LQ WKH .LDPEX DQG 0XUDQJ·D GLVWULFWV RI WKH .HQ\D KLJKODQG �/HZLV� �����

DQG D SLORW VWXG\ RI VRLO ORVV LQ 5ZDQGD �/HZLV� ������� $PRQJ FURSV FRPPRQO\ JURZQ LQ

5ZDQGD� &�YDOXHV YDU\ IURP ��� DQG ��� IRU FRIIHH DQG EDQDQDV� WR ��� DQG ��� IRU PDL]H DQG

VRUJKXP� ,Q JHQHUDO� SHUHQQLDO FURSV� SDVWXUH� IDOORZ DQG ZRRGORW DOO KDYH ORZ �OHVV HURVLYH�

&�YDOXHV� $QQXDO FURSV� SDUWLFXODUO\ JUDLQV� KDYH KLJK �PRUH HURVLYH� &�YDOXHV� 7XEHUV DQG

OHJXPLQRXV FURSV WHQG WR KDYH YDOXHV LQ WKH PLGGOH UDQJH� 7KH DYHUDJH &�YDOXH IRU FXOWLYDWHG

KROGLQJV LQ 5ZDQGD LV ���� D FRPSRVLWH RI PDQ\ IRUPV RI ODQG XVH DQG FURS PL[�

7DEOH �� )DUP +ROGLQJV &ODVVLILHG E\ /HYHO RI 5HSRUWHG &KDQJH LQ 3URGXFWLYLW\

5HSRUWHG E\ )DUP 2SHUDWRUV

5HSRUWHG /HYHO RI &KDQJH

LQ 6RLO 3URGXFWLYLW\

3HUFHQW RI

/DQG $UHD

1XPEHU

RI 3DUFHOV

/DUJH 'HFOLQH

0RGHUDWH 'HFOLQH

6OLJKW 'HFOLQH

1R &KDQJH

6OLJKW ,PSURYHPHQW

0RGHUDWH ,PSURYHPHQW

/DUJH ,PSURYHPHQW

����

����

����

����

���

���

���

����

���

���

����

���

���

���

7RWDO ����� ����
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&RQVHUYDWLRQ ,QYHVWPHQWV� &RQVHUYDWLRQ LQYHVWPHQWV ZHUH PHDVXUHG LQ PHWHUV DQG UHFRUGHG

VHSDUDWHO\ IRU HDFK SDUFHO RI ODQG RSHUDWHG E\ VDPSOHG KRXVHKROGV� 5ZDQGDQ IDUP KRXVHKROGV

YDU\ JUHDWO\ LQ WKH GHJUHH WR ZKLFK WKH\ LQYHVW LQ VRLO FRQVHUYDWLRQ� $OWKRXJK KHGJHURZV DUH

SODQWHG DQG PDLQWDLQHG LQ RQO\ ���� SHUFHQW RI KROGLQJV� DQWL�HURVLRQ GLWFKHV DUH LQVWDOOHG LQ

���� SHUFHQW� DQG JUDVV VWULSV DUH IRXQG LQ ���� SHUFHQW RI KROGLQJV� 7KH PHDQ OHQJWKV RI

VXFK LQYHVWPHQWV RYHU DOO KRXVHKROGV DUH ��� ���� DQG ��� PHWHUV SHU KHFWDUH� UHVSHFWLYHO\�

5DGLFDO WHUUDFHV FDQ DOVR EH IRXQG LQ 5ZDQGD� EXW WKHVH DUH UHODWLYHO\ UDUH� RQO\ ��� SHUFHQW RI

DOO IDUP KRXVHKROGV KDYH LQYHVWHG LQ WHUUDFH FRQVWUXFWLRQ� 1R GDWD DUH DYDLODEOH E\ ZKLFK WR

FRPSDUH WKH UHODWLYH HIIHFWLYHQHVV RI WKH IRXU W\SHV RI LQYHVWPHQW� 5DGLFDO WHUUDFHV� VLPLODU WR

WKRVH IRXQG LQ SDUWV RI $VLD� DUH WKRXJKW E\ VRPH WR EH VXSHULRU WR WKH RWKHU IRUPV RI

LQYHVWPHQW� +RZHYHU� JLYHQ WKH ODFN RI GDWD DQG WKH UDULW\ RI UDGLFDO WHUUDFHV� QR RQH W\SH RI

LQYHVWPHQW LV JLYHQ JUHDWHU ZHLJKW WKDQ WKH RWKHUV� )RU SUHVHQW SXUSRVHV WKH IRXU W\SHV RI

FRQVHUYDWLRQ LQYHVWPHQWV DUH VXPPHG LQWR D VLQJOH� DJJUHJDWH PHDVXUH� 2YHU WKUHH TXDUWHUV RI

FXOWLYDWHG IDUP KROGLQJV LQ 5ZDQGD UHFHLYH VRPH IRUP RI FRQVHUYDWLRQ LQYHVWPHQW� $PRQJ

WKRVH WKDW GR� ZH ILQG WKDW LQYHVWPHQWV DYHUDJH ��� P�KD�

8VH RI )DUP ,QSXWV� %HFDXVH RI K\SRWKHVL]HG GLIIHUHQFHV LQ WKH GHWHUPLQDQWV RI RUJDQLF DQG

SXUFKDVHG LQSXWV� WKH WZR DUH WUHDWHG VHSDUDWHO\ LQ WKLV DQDO\VLV� 2UJDQLF LQSXWV FRQVLVW RI

FRPSRVW� PDQXUH� PXOFK� DQG JUHHQ PDQXUH DQG DUH DSSOLHG WR ���� SHUFHQW RI FXOWLYDWHG

KROGLQJV� 3XUFKDVHG LQSXWV LQFOXGH FKHPLFDO IHUWLOL]HU DQG OLPH� DQG DUH DSSOLHG E\ MXVW ���

SHUFHQW RI KRXVHKROGV WR DQ HYHQ VPDOOHU SURSRUWLRQ ���� SHUFHQW� RI FXOWLYDWHG KROGLQJV�

'LIILFXOWLHV LQKHUHQW LQ REWDLQLQJ SUHFLVH TXDQWLWLHV RI LQSXWV DSSOLHG DW WKH SDUFHO OHYHO KDV

OLPLWHG LQIRUPDWLRQ RQ LQSXW XVH WR D GLFKRWRPRXV� \HV�QR UHVSRQVH IRU HDFK SDUFHO RSHUDWHG

E\ WKH KRXVHKROG�

���� )LQGLQJV DQG 'LVFXVVLRQ

6WHDG\ JURZWK RI WKH ODQG UHQWDO PDUNHW LQ 5ZDQGD� UHVXOWLQJ IURP LQFUHDVLQJ GHPRJUDSKLF

SUHVVXUH� KDV UDLVHG FRQFHUQV DERXW SRWHQWLDO ODQG GHJUDGDWLRQ� &RQYHQWLRQDO ZLVGRP DQG

RYHUZKHOPLQJ HPSLULFDO HYLGHQFH� VRPH RI ZKLFK KDV EHHQ UHYLHZHG DERYH� WHOO XV WKDW

IDUPHUV JHQHUDOO\ LQYHVW PRUH LQ ILHOGV WKH\ RZQ WKDQ LQ ILHOGV WKH\ UHQW IURP RWKHUV� 'DWD

SUHVHQWHG KHUH DOVR VXSSRUW WKLV DVVHUWLRQ� 7DEOH � FRQILUPV WKDW RZQHU�RSHUDWHG SDUFHOV LQ

5ZDQGD DUH PXFK PRUH OLNHO\ WR KDYH UHFHLYHG RUJDQLF IHUWLOLW\�HQKDQFLQJ LQSXWV� VXFK DV

PDQXUH RU FRPSRVW� DQG WR KDYH EHHQ LPSURYHG WKURXJK WKH DGRSWLRQ RI DQWL�HURVLRQ

WHFKQRORJLHV� VXFK DV WHUUDFHV DQG JUDVV VWULSV� 7KH XVH RI SXUFKDVHG LQSXWV� WRR� LV KLJKHU RQ

RZQHG ODQG� EXW WKH GLIIHUHQFH LV QRW VWDWLVWLFDOO\ VLJQLILFDQW� /DQG XVH SUDFWLFHV DOVR IDYRU

RZQHU�RSHUDWHG SDUFHOV DV WKH\ WHQG WR EH XQGHU YHJHWDWLYH FRYHU ZLWK UHODWLYHO\ ORZ �OHVV

HURVLYH� &�YDOXHV�



��

3DUDGR[LFDOO\� GHVSLWH KHDYLHU LQYHVWPHQWV� 5ZDQGDQ IDUPHUV GR QRW UHSRUW D VLJQLILFDQWO\

JUHDWHU LPSURYHPHQW LQ SURGXFWLYLW\ RQ SDUFHOV WKH\ RZQ WKDQ RQ SDUFHOV WKH\ RSHUDWH DV

WHQDQWV� 7KLV PD\ EH GXH WR WKH IDFW WKDW RZQHU�RSHUDWHG SDUFHOV KDYH EHHQ FXOWLYDWHG RYHU D

ORQJHU SHULRG ����� \HDUV RQ DYHUDJH�� FRPSDUHG WR RQO\ ���� \HDUV IRU KROGLQJV RSHUDWHG

XQGHU OHDVH DJUHHPHQWV� 7KH LPSOLFDWLRQ KHUH LV WKDW WKH OHYHO RI LQYHVWPHQW IDUPHUV DUH

FXUUHQWO\ PDNLQJ LQ WKHLU RZQ LV QHFHVVDU\ WR FRPSHQVDWH IRU WKH QXPEHU RI \HDUV RI LQWHQVLYH

FXOWLYDWLRQ DQG WKH ORVV RI QXWULHQWV DVVRFLDWHG ZLWK WKLV ´PLQLQJ RI WKH VRLO�µ D SUREOHP

LGHQWLILHG DV RQH RI WKH PDMRU EDUULHUV WR DJULFXOWXUDO JURZWK DQG VXVWDLQ DELOLW\ DFURVV WKH

HQWLUH KLJKODQG UHJLRQ RI (DVW $IULFD �*HWDKXQ� ������ 7KLV PD\ DOVR KHOS XV XQGHUVWDQG ZK\

%ODUHO ������ IRXQG KLJKHU \LHOGV RQ SDUFHOV RSHUDWHG XQGHU VKRUW�WHUP XVH ULJKWV WKDQ XQGHU

RZQHUVKLS ULJKWV�

$V SRSXODWLRQ JURZV DQG IDUPV EHFRPH VPDOOHU� ZKDW KDSSHQV WR VRLO SURGXFWLYLW\" 7DEOH �

VXJJHVWV WKDW GHFOLQLQJ SURGXFWLYLW\ LV PRUH RI D SUREOHP IRU VPDOO DQG PLG�VL]HG IDUPV WKDQ

IRU WKRVH LQ WKH ODUJHVW TXDUWLOH� /DUJH KROGHUV DUH PRUH OLNHO\ WKDQ VPDOO KROGHUV WR LQYHVW LQ

IHUWLOL]HUV DQG RWKHU LQSXWV� \HW WKH\ DUH OHVV OLNHO\ WR WDNH VRLO FRQVHUYDWLRQ PHDVXUHV VXFK DV

FRQVWUXFWLQJ WHUUDFHV DQG KHGJHURZV� 7KLV PD\ UHIOHFW WKH ODUJH KROGHU·V JUHDWHU OLTXLGLW\

�QHHGHG SDUWLFXODUO\ IRU SXUFKDVHG LQSXWV� DQG RZQHUVKLS RI OLYHVWRFN �WR VXSSO\ PDQXUH��

&RQYHUVHO\� WKH VPDOO KROGHU KDV D UHODWLYH DEXQGDQFH RI ODERU �QHHGHG IRU ILHOG

LPSURYHPHQWV��

/DQG XVH SUDFWLFHV� WRR� DUH DVVRFLDWHG ZLWK IDUP VL]H� 6PDOO IDUPV WHQG WR KDYH KLJKHU &�

YDOXHV VLQFH WKH\ SODFH D PXFK JUHDWHU VKDUH RI WKHLU KROGLQJV LQ DQQXDO FURSV� %\ FRQWUDVW�

ODUJH KROGHUV SODQW D JUHDWHU SURSRUWLRQ RI WKHLU FXOWLYDWHG ODQG LQ SHUHQQLDO FURSV VXFK DV

EDQDQDV DQG FRIIHH� ZKLFK WHQG WR EH OHVV HURVLYH IRUPV RI ODQG XVH� /DUJH KROGHUV KDYH

JUHDWHU IOH[LELOLW\ LQ ODQG XVH SUDFWLFHV WKDQ GR VPDOO KROGHUV� IRU ZKRP WKH LPPHGLDWH

GHPDQGV RI GDLO\ VXEVLVWHQFH QHFHVVLWDWH WKDW QHDUO\ DOO KROGLQJV EH LQWHQVLYHO\ IDUPHG UDWKHU

WKDQ KHOG LQ SDVWXUH� ZRRGORW� IDOORZ RU RWKHU HQYLURQPHQWDOO\ EHQHILFLDO XVHV� 7KRVH ZLWK

VPDOO RSHUDWLRQDO KROGLQJV DUH DEOH WR FRPSHQVDWH IRU OHVV GHVLUDEOH ODQG�XVH SUDFWLFHV E\

IRFXVLQJ DYDLODEOH IDPLO\ ODERU DQG VFDUFH LQSXWV RQ WKH SURGXFWLRQ DQG FRQVHUYDWLRQ RI D

UHGXFHG QXPEHU RI ILHOGV�

7KH JHRJUDSKLF GLVSHUVLRQ RI ODQG SDUFHOV� DQRWKHU GLPHQVLRQ RI WKH VWUXFWXUH RI ODQGKROGLQJ�

LV KHUH RSHUDWLRQDOL]HG DV WKH ´GLVWDQFHµ �LQ PLQXWHV� RQ IRRW� EHWZHHQ SDUFHOV DQG WKH

KRXVHKROG UHVLGHQFH� &RPSHWLWLRQ IRU VFDUFH ODQG UHVRXUFHV GRHV QRW �\HW� DSSHDU WR EH

IRUFLQJ 5ZDQGD·V VPDOOHVW KROGHUV WR WUDYHO WR LQFUHDVLQJO\ GLVWDQW ORFDWLRQV LQ VHDUFK RI ODQG

WR VXSSOHPHQW WKH IDPLO\ KROGLQJV� 6LQFH ����� WKH DYHUDJH DPRXQW RI WLPH UHTXLUHG WR ZDON

IURP KRPH WR ILHOG KDV UHPDLQHG VWHDG\ DW DSSUR[LPDWHO\ ��� PLQXWHV�

7KRXJK DSSDUHQWO\ QRW DIIHFWHG E\ GHPRJUDSKLF FKDQJH LQ 5ZDQGD� WKH GLVSHUVLRQ RI KROGLQJV

GRHV LQIOXHQFH IDUPHU LQYHVWPHQWV LQ VRLO IHUWLOLW\ �7DEOH ��� 7KLV ILQGLQJ LV IXOO\ FRQVLVWHQW



��

ZLWK HVWDEOLVKHG WKHRU\ DQG REVHUYDWLRQ UHSRUWHG HOVHZKHUH� )DUPHUV LQ 5ZDQGD LQYHVW

UHODWLYHO\ OLWWOH LQ KROGLQJV ORFDWHG PRUH WKDQ D IHZ PLQXWHV· ZDON IURP WKH KRXVHKROG

UHVLGHQFH� 7KLV PD\ EH FRQGLWLRQHG E\ WKH IDFW WKDW GLVWDQW ILHOGV DUH PRUH OLNHO\ WR EH

RSHUDWHG XQGHU VKRUW�WHUP XVH ULJKWV� EXW UHIOHFWV WKH UHODWLYHO\ KLJK FRVW RI WUDQVSRUWLQJ LQSXWV

DQG PDWHULDOV QHHGHG IRU VRLO FRQVHUYDWLRQ� DV ZHOO DV IDUPHUV· EHOLHIV WKDW WKHLU KROGLQJV LQ

PRUH GLVWDQW ORFDWLRQV KDYH QRW \HW UHDFKHG WKH VDPH GHJUHH RI H[KDXVWLRQ DV WKRVH LQ FORVHU

SUR[LPLW\�

7DEOH �� &RQVHUYDWLRQ ,QYHVWPHQWV� /DQG 8VH� DQG 5HSRUWHG &KDQJH LQ 6RLO 3URGXFWLYLW\

E\ 6WUXFWXUH RI /DQGKROGLQJ

Structure of
Landholding

Organic
Inputs Used

% of holdings

Purchased
Inputs Used

% of holdings

Anti-erosion
Improvements

(meters/ha)

Land Use
(mean

 C-value)

Change in
Productivity

 of Soil
(mean score)

Number
of     

Parcels

Land Tenure
  Operated by Owner 73.2 5.0 429 .16 -1.26 5147  
  Operated by Tenant 26.8 3.7 366 .21 -1.20 448  
      Total 69.5 4.9 424 .16 -1.26 5596  

        Eta
        Significance

.27
�.001

.02

.20
 .03
.01

 .20
�.001

  .01
 .65

Size of Farm
  Low quartile 68.1 2.8 528 .18 -1.46 1413  
  2nd quartile 66.2 2.7 456 .17 -1.29 1414  
  3rd quartile 73.7 5.1 409 .16 -1.37 1393  
  High quartile 69.8 9.2 298 .14   -.91 1376  
      Total 69.5 4.9 424 .16 -1.26 5596  

        Eta
        Significance

.06
�.001

 .12
�.001

 .17
�.001

 .21
�.001

 .11
 �.001

Distance from Residence
(dispersion)
  0 min. 93.0 7.4 474 .16 -1.37 2683  
  1-4 min. 67.7 3.4 433 .17 -1.10 970  
  5-12 min. 49.6 1.0 410 .17 -1.19 929  
  13+ min. 26.5 3.5 302 .17 -1.03 978  
      Total 69.6 5.0 426 .16 -1.25 5560  

        Eta
        Significance

.56
�.001

 .11
�.001

 .12
�.001

 .12
�.001

  .07
 �.001

Steepness of Slope
  0-8 Degrees 68.2 3.8 390 .18   -.83 1584  
  9-15 Degrees 71.7 5.5 497 .18 -1.19 1387  
  16-25 Degrees 69.4 4.3 439 .16 -1.40 1457  
  26+ Degrees 69.1 6.6 363 .14 -1.60 1166  
      Total 69.4 4.9 424 .16 -1.26 5594  

        Eta
        Significance

.02

.36
 .05
�.01

 .10
�.001

 .21
�.001

  .15
 �.001

Years of Operation



��

  0-10 years 50.7 2.7 391 .17   -.84 1488  
  11-20 years 73.1 5.9 440 .16 -1.23 1450  
  21-30 years 81.9 7.3 438 .17 -1.13 1075  
  31-40 years 79.1 5.0 437 .15 -1.53 1554  
  41+years 68.8 1.8 423 .15 -1.87
      Total 69.3 4.7 424 .16 -1.26 5566  

        Eta
        Significance

.26
�.001

 .09
�.001

 .04
 .05

 .11
�.001

  .17
 �.001

)DUPHUV LQ 5ZDQGD QRZ RFFXS\ IUDJLOH ODQGV RQFH WKRXJKW WR EH WRR VWHHS DQG XQSURGXFWLYH

IRU FXOWLYDWLRQ� )RUPHUO\� IDUPHUV RIWHQ KHOG WKHVH VORSHV LQ SDVWXUH� EXW WKH GHPDQG IRU IRRG

IURP D UDSLGO\ JURZLQJ UXUDO SRSXODWLRQ KDV FDXVHG PDQ\ KRXVHKROGV WR DEDQGRQ OLYHVWRFN

SURGXFWLRQ LQ IDYRU RI FURS SURGXFWLRQ� ,Q MXVW � \HDUV� IURP ���� WR ����� ODQG KHOG LQ

SDVWXUH KDV GHFOLQHG IURP ��� WR �� RI WRWDO RSHUDWLRQDO KROGLQJV LQ 5ZDQGD �'6$ ������

$OWKRXJK WKHVH VWHHS VORSHV VWLOO KDYH ORZHU &�YDOXHV WKDQ KROGLQJV RQ PRUH OHYHO VORSHV� WKHLU

GHJUDGDWLRQ LV UHSRUWHG WR EH WKH PRVW VHYHUH RI DOO� )DUPHUV WHQG WR DSSO\ PRUH SXUFKDVHG

LQSXWV DV VORSH LQFUHDVHV� EXW QRW PRUH RUJDQLF LQSXWV� )DUPHUV DUH OHVV OLNHO\ WR PDNH ILHOG

LPSURYHPHQWV RQ WKH YHU\ VWHHSHVW VORSHV ZKHUH UHODWLYHO\ SRRU VRLOV LQKLELW FRVWO\ LQYHVWPHQW�

DQG RQ JHQWOHU VORSHV� ZKHUH WKH ULVN RI VRLO ORVV LV ORZHU� )DUPHUV WHQG WR FRQFHQWUDWH ILHOG

LPSURYHPHQWV RQ VORSHV RI PHGLXP VWHHSQHVV� ZKHUH WKHLU FRVW HIIHFWLYHQHVV LV WKH KLJKHVW�

2QH RI WKH PRVW SRZHUIXO GHWHUPLQDQWV RI IHUWLOLW\ GHFOLQH LQ 5ZDQGD LV WKH OHQJWK RI WLPH WKH

ODQG KDV EHHQ FXOWLYDWHG� 7DEOH � VKRZV WKDW WKH PRVW VHULRXV GHFOLQH KDV RFFXUUHG RQ KROGLQJV

WKDW KDYH EHHQ FXOWLYDWHG IRU PRUH WKDQ �� \HDUV� DQG WKDW IHZHU \HDUV RI FXOWLYDWLRQ PHDQ OHVV

GHFOLQH� ,W LV QR VXUSULVH� WKHQ� WKDW ROGHU ILHOGV WHQG WR UHFHLYH PRUH RUJDQLF DQG SXUFKDVHG

LQSXWV� DV ZHOO DV PRUH FRQVHUYDWLRQ LQYHVWPHQWV�

,Q YLHZLQJ WKHVH SDWWHUQV RI LQYHVWPHQW PRUH FORVHO\� KRZHYHU� WKH HYLGHQFH VXJJHVWV WKDW

IDUPHUV PD\ EH DEDQGRQLQJ WKHLU ROGHVW� PRVW UXQ�GRZQ ILHOGV� 7KHVH ILHOGV PD\ EH SDVW ´WKH

SRLQW RI QR UHWXUQ�µ L�H�� D WKUHVKROG EH\RQG ZKLFK WKH PDUJLQDO UHWXUQ RQ LQYHVWPHQWV LQ

FRQVHUYDWLRQ DQG IHUWLOLW\ GLPLQLVKHV� DQG WKXV GLVFRXUDJHV LQYHVWPHQW� :KDW OHDGV WR WKLV

FRQFOXVLRQ LV WKDW DOO WKUHH W\SHV RI LQYHVWPHQW JURZ ZLWK \HDUV RI FXOWLYDWLRQ WKURXJK ��

\HDUV� EXW WKHQ GHFOLQH IRU SDUFHOV FXOWLYDWHG IRU �� RU PRUH \HDUV66SDUFHOV UHSRUWHG WR KDYH

GHFOLQHG LQ SURGXFWLYLW\ IDU PRUH WKDQ WKRVH LQ DQ\ RI WKH \RXQJHU JURXSV�

+RZ GRHV WKH VWUXFWXUH RI ODQGKROGLQJ LQIOXHQFH GHJUDGDWLRQ RQFH WKH LQWHUYHQLQJ HIIHFWV RI

IDUPHU LQYHVWPHQWV DQG ODQG XVH SDWWHUQV KDYH EHHQ FRQWUROOHG" $QG� DOWHUQDWLYHO\� WR ZKDW

GHJUHH GR VXFK PDQDJHPHQW GHFLVLRQV SURYLGH WKH LQWHUPHGLDWH PHFKDQLVP WKURXJK ZKLFK WKH

VWUXFWXUH RI ODQGKROGLQJ DIIHFWV WKH GHJUDGDWLRQ RI KROGLQJV LQ WKLV FRQWH[W RI LQWHQVH

GHPRJUDSKLF SUHVVXUH" 7KH VWHSZLVH 2/6 UHJUHVVLRQ PRGHO LQ 7DEOH � KHOSV XV UHVSRQG WR

WKHVH LPSRUWDQW TXHVWLRQV� 7KH ILUVW VWHS LQWURGXFHV� RZQHUVKLS ULJKWV� IDUP VL]H� IUDJLOLW\ DQG

RWKHU NH\ VWUXFWXUH RI ODQGKROGLQJ YDULDEOHV� 7KH VHFRQG VWHS LQWURGXFHV PHDVXUHV RI ODQG
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PDQDJHPHQW� VXFK DV FRQVHUYDWLRQ LQYHVWPHQWV DQG XVH RI LQSXWV� LQ RUGHU WR DVVHVV WKHLU

LPSDFW LQGHSHQGHQW RI WKH VWUXFWXUH RI ODQGKROGLQJ�

2YHUDOO� WKH VWUXFWXUH RI ODQGKROGLQJ HPHUJHV DV DQ LPSRUWDQW VHW RI GHWHUPLQDQWV RI

SURGXFWLYLW\ FKDQJH LQ 5ZDQGD� $V H[SHFWHG� ILHOGV ORFDWHG RQ VWHHS VORSHV� WKRVH WKDW KDYH

EHHQ RSHUDWHG IRU PDQ\ \HDUV� DV ZHOO DV WKRVH RQ VPDOOHU IDUPV� DUH PRUH OLNHO\ WR EH

GHFOLQLQJ LQ SURGXFWLYLW\� 'LVWDQFH IURP WKH KRXVHKROG UHVLGHQFH LV DOVR DQ LPSRUWDQW IDFWRU�

WKRVH LQ PRUH SUR[LPDWH ORFDWLRQV WHQG WR EH GHFOLQLQJ LQ SURGXFWLYLW\� SUREDEO\ EHFDXVH WKH\

DUH FXOWLYDWHG PRUH LQWHQVLYHO\� 7KRXJK ODQG WHQXUH LV LPSRUWDQW DW VWHS �� LWV LPSDFW

GLVDSSHDUV DW VWHS �� RQFH WKH ODQG PDQDJHPHQW YDULDEOHV DUH EURXJKW LQWR WKH HTXDWLRQ� 7KXV�

WKH LPSRUWDQFH RI ODQG RZQHUVKLS LV HQWLUHO\ DFFRXQWHG IRU E\ LWV HIIHFW RQ ODQG PDQDJHPHQW�

)DUPHUV LQYHVW LQ WKH ODQG WKH\ RZQ� ZKLFK LQ WXUQ LPSURYHV SURGXFWLYLW\�

)LQGLQJV UHSRUWHG LQ 7DEOH � DOVR GHPRQVWUDWH WKDW WKH DSSOLFDWLRQ RI RUJDQLF LQSXWV VXFK DV

PXOFK DQG PDQXUH LV WKH RQH PDQDJHPHQW SUDFWLFH WKDW H[HUWV D SRVLWLYH DQG VLJQLILFDQW HIIHFW

RQ ORQJ�WHUP FKDQJH LQ VRLO SURGXFWLYLW\� 7KH XVH RI SXUFKDVHG LQSXWV VKRZV D VLJQLILFDQW

QHJDWLYH FRUUHODWLRQ ZLWK SURGXFWLYLW\ FKDQJH� 7KLV ILQGLQJ UHIOHFWV WKH VKRUW�OLYHG LPSDFW RI

SXUFKDVHG LQSXWV DQG WKH IDFW WKDW 5ZDQGDQ IDUPHUV WHQG WR DSSO\ WKHVH LQSXWV� SRVVLEO\ DV D

ODVW UHVRUW� WR ILHOGV WKDW KDYH GHFOLQHG LQ SURGXFWLYLW\ GHVSLWH FRQVHUYDWLRQ LQYHVWPHQWV DQG WKH

XVH RI RUJDQLF LQSXWV�

7DEOH �� 2/6 6WHSZLVH 5HJUHVVLRQV� 6WUXFWXUH RI /DQGKROGLQJ� /DQG 0DQDJHPHQW� DQG

5HSRUWHG &KDQJH LQ /DQG 3URGXFWLYLW\

5HSRUWHG &KDQJH LQ /DQG

3URGXFWLYLW\

,QGHSHQGHQW 9DULDEOHV 6WHS � 6WHS �
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$� 6WUXFWXUH RI /DQGKROGLQJ

2ZQHUVKLS ULJKWV �� RZQ�

� OHDVH�

6L]H RI /DQG KROGLQJV

'LVWDQFH IURP UHVLGHQFH

6ORSH �GHJUHHV�

<HDUV RSHUDWHG

%� /DQG 0DQDJHPHQW

2UJDQLF LQSXWV

3XUFKDVHG LQSXWV

&RQVHUYDWLRQ LQYHVWPHQWV

/DQG XVH �&�YDOXH LQGH[�

����

���

���

����

����

����

���

���

����

����

���
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6LJ 7 ���� 6LJ 7 ����

&RQVHUYDWLRQ LQYHVWPHQWV DQG ODQG XVH SUDFWLFHV GR QRW VKRZ D VLJQLILFDQW LQIOXHQFH RQ FKDQJH

LQ SURGXFWLYLW\ LQ WKLV 2/6 UHJUHVVLRQ� +RZHYHU� D VXEVHTXHQW DQDO\VLV RI YDULDQFH VKRZV WKDW

WKH LQWHUDFWLRQ HIIHFWV RI FRQVHUYDWLRQ LQYHVWPHQWV DQG VORSH H[HUW D VWURQJ HIIHFW RQ

SURGXFWLYLW\ FKDQJH� ,Q RWKHU ZRUGV� WKH HIIHFW RI FRQVHUYDWLRQ LQYHVWPHQWV HPHUJHV RQO\ LQ

WKH FRPELQDWLRQ ZLWK VWHHSQHVV RI VORSH� $V )LJXUH � GHPRQVWUDWHV� FRQVHUYDWLRQ LQYHVWPHQWV

KDYH D QHJDWLYH DVVRFLDWLRQ RQ JHQWOH VORSHV� EXW EHFRPH LQFUHDVLQJO\ LPSRUWDQW WR SURGXFWLYLW\

FKDQJH DV VORSH LQFUHDVHV� $PRQJ ILHOGV LQ WKH VWHHSHVW VORSH TXDUWLOH� SURGXFWLYLW\ LV IDU

PRUH OLNHO\ WR EH LQFUHDVLQJ ZKHQ FRQVHUYDWLRQ LQYHVWPHQWV DUH SUHVHQW WKDQ ZKHQ WKH\ DUH

QRW�

,Q VXPPDU\� WKH ORQJ�WHUP VXVWDLQ DELOLW\ RI 5ZDQGDQ DJULFXOWXUH ZLOO EH FKDOOHQJHG E\

FRQWLQXHG SRSXODWLRQ JURZWK DQG UHVRXUFH VFDUFLW\� $QDO\VHV SUHVHQWHG LQ WKLV VHFWLRQ FRQILUP

WKDW GHPRJUDSKLFDOO\ LQGXFHG FKDQJHV LQ WKH VWUXFWXUH RI ODQGKROGLQJ H[HUW DQ DSSUHFLDEOH

LPSDFW RQ UHSRUWHG FKDQJHV LQ VRLO SURGXFWLYLW\� 7R WKH H[WHQW WKDW SRSXODWLRQ SUHVVXUH KDV

UHVXOWHG LQ OHVV VWDEOH ODQG XVH ULJKWV �L�H�� ODQG UHQWDO UDWKHU WKDQ RZQHUVKLS�� H[SDQGHG XVH RI

PRUH GLVWDQW DQG IUDJLOH ODQGV RQ VWHHS VORSHV� DQG ORQJHU SHULRGV RI XVH� LW KDV EHHQ

GHWULPHQWDO WR DJULFXOWXUDO SURGXFWLYLW\ LQ 5ZDQGD�

)LJXUH �� ,PSURYHPHQW LQ 3URGXFWLYLW\ E\ 6ORSH DQG &RQVHUYDWLRQ ,QYHVWPHQWV
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&RQ

FOXVLRQV DQG 6WXG\ ,PSOLFDWLRQV

3RSXODWLRQ SUHVVXUH KDV ORQJ EHHQ FLWHG DV RQH RI WKH OHDGLQJ FDXVHV RI HQYLURQPHQWDO

GHJUDGDWLRQ LQ WKH 7KLUG :RUOG� EXW UDUHO\ GRHV RXU XQGHUVWDQGLQJ RI WKH FRPSOH[ UHODWLRQVKLS

EHWZHHQ SRSXODWLRQ DQG WKH HQYLURQPHQW H[WHQG EH\RQG WKH PRVW UXGLPHQWDU\ OHYHO RI

JHQHUDOL]DWLRQ� :H VSHDN RI KRZ JURZLQJ SRSXODWLRQV HYHQWXDOO\ H[FHHG HQYLURQPHQWDO

´FDUU\LQJ FDSDFLWLHV�µ RIWHQ ZLWKRXW JLYLQJ HYHQ FXUVRU\ UHFRJQLWLRQ WR WKH VRFLRHFRQRPLF DQG

SK\VLFDO PHFKDQLVPV WKURXJK ZKLFK ODQG VFDUFLW\ WUDQVODWHV LQWR ODQG DEXVH� %XW JUDGXDOO\� ZH

DUH FRPLQJ WR UHDOL]H WKDW GHPRJUDSKLFDOO\ LQGXFHG SUREOHPV RI UHVRXUFH VFDUFLW\ FDQ QRW EH

VROYHG VLPSO\ E\ VORZLQJ SRSXODWLRQ JURZWK RU E\ LQFUHDVLQJ DYDLODEOH UHVRXUFHV �6LPPRQV

���������� :KLOH LQGHSHQGHQW UHVHDUFK HIIRUWV RQ ERWK VLGHV RI WKH HTXDWLRQ DUH YLWDO� DQG DUH

KLJKOLJKWHG E\ QXPHURXV FRQWH[W�VSHFLILF VXFFHVVHV DQG IDLOXUHV� WKH SDUWLFXODU PHFKDQLVPV

WKURXJK ZKLFK PRXQWLQJ GHPRJUDSKLF SUHVVXUH DIIHFWV ODQG GHJUDGDWLRQ PXVW EH VSHOOHG RXW

ZLWK JUHDWHU FRQFHSWXDO FODULW\ DQG HPSLULFDO GHWDLO� 8QGHUVWDQGLQJ WKHVH LQWHUPHGLDWH

OLQNDJHV ZLOO YDVWO\ EURDGHQ RXU VSKHUHV RI SROLF\ DFWLRQ LQ WKH VWUXJJOH WR FRQVHUYH SUHFLRXV

ODQG UHVRXUFHV LQ WKRVH DUHDV RI $IULFD� $VLD DQG /DWLQ $PHULFD ZKHUH ULVLQJ SRSXODWLRQ

GHQVLWLHV DUH WKUHDWHQLQJ ORQJ�WHUP HQYLURQPHQWDO VXVWDLQ DELOLW\�
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7KH UHVHDUFK UHSRUWHG KHUH KDV HQGHDYRUHG WR LGHQWLI\ DQG H[SORUH D VPDOO VHW RI WKHVH

PHFKDQLVPV� VSHFLILFDOO\ WKRVH LQYROYLQJ GHPRJUDSKLFDOO\ LQGXFHG FKDQJHV LQ WKH VWUXFWXUH RI

ODQGKROGLQJ66WKH SDUWLFXODU SDWWHUQ RI VRFLDO DQG VSDWLDO UHODWLRQVKLSV REVHUYHG EHWZHHQ

IDUPHUV DQG WKHLU ODQG� (PSKDVLV KDV EHHQ SODFHG RQ ILYH LPSRUWDQW ODQGKROGLQJ YDULDEOHV RI

SURIRXQG LPSRUWDQFH WR IDUPHUV LQ 5ZDQGD� WHQXUH DUUDQJHPHQWV �RZQHUVKLS YHUVXV XVH

ULJKWV�� VL]H RI KROGLQJV� JHRJUDSKLFDO GLVSHUVLRQ RI KROGLQJV� IUDJLOLW\ �VWHHSQHVV RI VORSH��

DQG \HDUV RI FXOWLYDWLRQ� 3UHYLRXV VWXGLHV DQG FXUUHQW ILQGLQJV UHYHDO WKDW SRSXODWLRQ SUHVVXUH

LQ 5ZDQGD KDV EHHQ DFFRPSDQLHG E\ GUDPDWLF FKDQJHV DORQJ VHYHUDO RI WKHVH GLPHQVLRQV RI

ODQGKROGLQJ� 0RUH WKDQ HYHU EHIRUH� IDUPHUV PXVW UHQW WKH ODQG WKH\ RSHUDWH� IDPLO\ ODQG

KROGLQJV KDYH UDGLFDOO\ GLPLQLVKHG LQ VL]H� DQG WKH\ VHH OLWWOH DOWHUQDWLYH WR IDUPLQJ WKH VWHHS

DQG IUDJLOH VORSHV WKDW RQFH ZHUH KHOG DOPRVW H[FOXVLYHO\ LQ SDVWXUH� ZRRGORW DQG IDOORZ�

+RZ KDYH WKHVH FKDQJHV DIIHFWHG WKH ORQJ�WHUP VXVWDLQ DELOLW\ RI IDUPLQJ LQ 5ZDQGD"

7UDGLWLRQDO LQSXWV VXFK DV FRPSRVW� PDQXUH� DQG PXOFK� LQYDULDEO\ JR RQ ILHOGV RZQHG E\ WKH

IDUPHUV DQG HVSHFLDOO\ RQ WKRVH ORFDWHG QHDUHU WR WKH IDPLO\ FRPSRXQG� 7KH VDPH SULQFLSOH

KROGV IRU ILHOG LPSURYHPHQWV VXFK DV WKH LQVWDOODWLRQ RI WHUUDFHV� KHGJHURZV� JUDVV VWULSV� DQG

GUDLQDJH GLWFKHV66UHQWHG ILHOGV DQG GLVWDQW ILHOGV DUH ODUJHO\ LJQRUHG�

2Q RZQHU�RSHUDWHG SDUFHOV� JUHDWHU LQYHVWPHQW LQ FRQVHUYDWLRQ DQG IHUWLOLW\ LV VHHQ E\ IDUPHUV

DV QHFHVVDU\ WR FRPSHQVDWH IRU WKH GHWULPHQWDO HIIHFWV RI PDQ\ PRUH \HDUV RI FXOWLYDWLRQ�

:LWKRXW WKHVH LQYHVWPHQWV� RZQHU�RSHUDWHG KROGLQJV ZRXOG OLNHO\ EH IDU PRUH GHJUDGHG VWLOO�

,Q JHQHUDO� WKH ORQJHU D ILHOG KDV EHHQ FXOWLYDWHG� WKH PRUH FRQVHUYDWLRQ DQG IHUWLOLW\

LQYHVWPHQWV LW ZLOO UHFHLYH� 6XUH WR UDLVH FRQFHUQV� KRZHYHU� LV HYLGHQFH WKDW DIWHU �� \HDUV RU

VR� WKH OHYHO RI LQYHVWPHQW E\ IDUPHUV OHYHOV RII DQG EHJLQV WR GHFOLQH� +DYH WKHVH ILHOGV

FURVVHG D WKUHVKROG LQ ZKLFK GHFOLQLQJ UHWXUQV WR LQYHVWPHQWV EHFRPH D GLVLQFHQWLYH WR IXUWKHU

LQYHVWPHQW" 'R OLPLWHG UHVRXUFHV HYHQWXDOO\ FDXVH IDUPHUV WR DEDQGRQ FRPSOHWHO\ WKHVH ROGHU

KROGLQJV" :KDW WKLV PHDQV LV WKDW IDUPHUV DUH ORVLQJ D GLIILFXOW DQG GHHSO\ VLJQLILFDQW

VWUXJJOH� LW PHDQV WKDW WKHLU SUL]H KROGLQJV� WKRVH WKH\ ZLOO SDVV RQ WR WKHLU FKLOGUHQ� KDYH EHHQ

ZRUNHG WR WKH SRLQW ZKHUH� XQGHU FXUUHQW FLUFXPVWDQFHV� PRUH LQYHVWPHQW PDNHV OLWWOH VHQVH�

3URYLGLQJ LQFHQWLYHV IRU IDUPHUV WR SODQ IRU WKH ORQJ WHUP LV QR HDV\ PDWWHU� ,QQRYDWLYH

SURJUDPV DUH QHHGHG� 7KHUH PXVW EH LQFHQWLYH VFKHPHV� ORFDOO\ VSRQVRUHG� WKDW

VLPXOWDQHRXVO\ H[WHQG YLDEOH WHFKQRORJLHV WR IDUPHUV DQG HQFRXUDJH WKHP WR DGRSW WKRVH EHVW

VXLWHG WR WKHLU RZQ SDUWLFXODU QHHGV� 7KH LQWHJUDWLRQ RI WUHHV LQWR FURSSLQJ V\VWHPV� IRU

H[DPSOH� KDV QRW \HW EHHQ ZHOO H[WHQGHG LQ 5ZDQGD� GHVSLWH WKH UHSRUWHG VXFFHVVHV RI RQ�

VWDWLRQ UHVHDUFK WULDOV �<DPRDK� *URV]� DQG 1L]H\LPDQD ������ *UHHQ PDQXUH LV DSSOLHG WR

OHVV WKDQ WZR SHUFHQW RI IDUP KROGLQJV� DQG KHGJHURZV DUH JURZQ RQ MXVW ���� SHUFHQW RI

KROGLQJV� 6RLO FRQVHUYDWLRQ LQ 5ZDQGD LV VWLOO D ORQJ ZD\ IURP ZKDW KDV EHHQ DFKLHYHG LQ

1HSDO� 3HUX� WKH 0DQGDUD 0RXQWDLQV RI &DPHURRQ DQG LQ RWKHU UHJLRQV ZKHUH PRXQWDLQ

DJULFXOWXUH SUHYDLOV� 8QIRUWXQDWHO\� OHVVRQV WR EH OHDUQHG IURP 5ZDQGD·V QHLJKERULQJ VWDWHV

DUH IHZ� ,Q =DLUH� 8JDQGD DQG 7DQ]DQLD� SUREOHPV RI ODQG VFDUFLW\ KDYH EHHQ IDU OHVV LQWHQVH
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DQG PRUH ORFDOL]HG WKDQ LQ 5ZDQGD� DOO DUH UHODWLYHO\ ODQG�ULFK DQG OHVV PRXQWDLQRXV�

%XUXQGL� RQ WKH RWKHU KDQG� KDV PXFK LQ FRPPRQ ZLWK 5ZDQGD� EXW SROLF\ PDNHUV WKHUH� WRR�

DUH VWLOO VHDUFKLQJ IRU DQVZHUV� <HW UHFHQW UHSRUWV IURP WKH 0DFKDNRV GLVWULFW RI .HQ\D RIIHU D

VLJQ RI HQFRXUDJHPHQW WKDW WKH GRZQZDUG VSLUDO FDQ EH UHYHUVHG �7LIIHQ� 0RUWLPRUH� DQG

*LFKXNL ������

5ZDQGD PD\ DOVR KDYH LWV ´VXFFHVV VWRULHV�µ $ VKRUWFRPLQJ RI WKH SUHVHQW VWXG\ LV WKDW E\

IRFXVLQJ RQ FKDQJHV LQ SURGXFWLYLW\ DFURVV DOO SDUFHOV� PRVW RI ZKLFK KDYH HLWKHU GHFOLQHG RU

UHPDLQHG WKH VDPH� ZH KDYH VDLG FRPSDUDWLYHO\ OLWWOH DERXW WKRVH KROGLQJV ZKLFK DSSHDU WR

KDYH LPSURYHG LQ VRLO SURGXFWLYLW\� 7KRXJK UHODWLYHO\ VPDOO LQ WRWDO DUHD ����� SHUFHQW RI DOO

KROGLQJV�� D IRFXVHG VWXG\ RI WKLV VHJPHQW RI VXFFHVVIXO ILHOGV PD\ RIIHU VRPH LQVLJKW LQWR WKH

FRQGLWLRQV DQG LQYHVWPHQWV WKDW ZLOO EH UHTXLUHG RI 5ZDQGDQ IDUPHUV RYHU WKH ORQJ KDXO�

)XUWKHU� ZH PXVW FDXWLRQ WKDW WKH SUHVHQW VWXG\ KDV QRW DGGUHVVHG WKH ´RII�IDUPµ LVVXH RI

GHIRUHVWDWLRQ� ZKLFK LV FORVHO\ WLHG WR ´RQ�IDUPµ FKDQJHV DQG LV DQ HTXDOO\ PHQDFLQJ SUREOHP

LQ 5ZDQGD WRGD\� ,QGHHG� D UHFHQW ,)35, SXEOLFDWLRQ� 3ULRULWLHV IRU )RUHVWU\ DQG $JURIRUHVWU\

3ROLF\ 5HVHDUFK �*UHJHUVHQ� 2UDP� DQG 6SHDUV ������ XQGHUVFRUHV WKH QHHG WR GHYHORS

RSWLPDO ODQG�XVH VWUDWHJLHV IRU VPDOO�VFDOH FXOWLYDWRUV LQ ZHW WURSLFDO IRUHVW ]RQHV� DQG WR

DGGUHVV LVVXHV RI SRSXODWLRQ JURZWK DQG GLVWULEXWLRQ� VKRUWHQHG IDOORZ SHULRGV� DQG

RSSRUWXQLWLHV IRU LQFRUSRUDWLQJ WUHHV DQG RWKHU SHUHQQLDO FURSV LQWR HVWDEOLVKHG IDUPLQJ

V\VWHPV�

7KRXJK ZH FDQ OHDUQ PXFK IURP WKH NLQGV RI QDWLRQZLGH VXUYH\ GDWD H[DPLQHG KHUH� RXU

XQGHUVWDQGLQJ RI WKH FRQVWUDLQWV IDUPHUV IDFH LQ WKH DSSOLFDWLRQ RI VSHFLILF FRQVHUYDWLRQ

WHFKQRORJLHV� DQG RI LQGLJHQRXV NQRZOHGJH DQG SUDFWLFHV DOUHDG\ LQ XVH� LV UDWKHU OLPLWHG� :H

KDYH D IXQGDPHQWDO QHHG IRU VXSSOHPHQWDU\ LQIRUPDWLRQ RI D PRUH TXDOLWDWLYH QDWXUH RQ WKHVH

LPSRUWDQW TXHVWLRQV� 8QWLO PRUH LV NQRZQ DERXW KRZ IDUPHUV LQ 7KLUG�:RUOG� DJUDULDQ

FRQWH[WV SHUFHLYH WKH QRWLRQ RI UHVRXUFH FRQVHUYDWLRQ� DQG XQWLO LQFHQWLYHV FDQ EH GHYHORSHG WR

HQFRXUDJH IDUPHUV WR HPEDUN RQ ORQJHU�WHUP VWUDWHJLHV WKDW PHHW WKHLU QHHGV� IURP ERWK

HQYLURQPHQWDO DQG IDPLO\ SODQQLQJ SHUVSHFWLYHV� WKH F\FOH RI UHVRXUFH GHJUDGDWLRQ DQG SRYHUW\

ZLOO PRVW DVVXUHGO\ LQWHQVLI\� 3RRUO\ HTXLSSHG DQG IDFHG ZLWK WKH GDXQWLQJ FKDUJH RI

SURGXFLQJ PRUH IRRG IURP VPDOOHU DQG GHSOHWHG KROGLQJV� DQG QRZ VFDUUHG E\ WKH DWURFLWLHV RI

FLYLO ZDU� RQH PXVW FRQFOXGH WKDW 5ZDQGDQ IDUPHUV WRGD\ DUH QRW ZHOO SODFHG WR HQJDJH LQ

ORQJ�UDQJH VWUDWHJLF SODQQLQJ IRU WKH HQYLURQPHQW� 7KH\ DUH� LQGHHG� ILJKWLQJ DQ XSKLOO EDWWOH�
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$OFRUQ� -DQLV %� ����� 3URFHVV DV 5HVRXUFH� 7KH 7UDGLWLRQDO $JULFXOWXUDO ,GHRORJ\ RI %RUD

DQG +XDVWHF 5HVRXUFH 0DQDJHPHQW DQG LWV ,PSOLFDWLRQV IRU 5HVHDUFK� $GYDQFHV LQ

(FRQRPLF %RWDQ\� ��������

$VKE\� -DFTHOLQH $� ����� 7KH 6RFLDO (FRORJ\ RI 6RLO (URVLRQ LQ D &RORPELDQ )DUPLQJ

6\VWHP� 5XUDO 6RFLRORJ\� �� ������������

%HQWO\� -HIIU\ :� ����� :RXOGQ·W <RX /LNH WR KDYH $OO RI <RXU /DQG LQ 2QH 3ODFH" /DQG

)UDJPHQWDWLRQ LQ 1RUWKZHVW 3RUWXJDO� +XPDQ (FRORJ\� ������������

%LOVERUURZ� 5LFKDUG (� DQG 3DPHOD )� 'H/DUJ\� ����� /DQG 8VH� 0LJUDWLRQ� DQG 1DWXUDO

5HVRXUFH 'HWHULRUDWLRQ� 7KH ([SHULHQFH RI *XDWHPDOD DQG WKH 6XGDQ� ,Q 5HVRXUFHV�

(QYLURQPHQW DQG 3RSXODWLRQ� 3UHVHQW .QRZOHGJH DQG )XWXUH 2SWLRQV� HG� .LQJVOH\ 'DYLV

DQG 0LNKDLO 6� %HUQVWDP $ VXSSOHPHQW WR 3RSXODWLRQ DQG 'HYHORSPHQW 5HYLHZ� �������

����

%ODUHO� %HQRLW� ����� 5pJLPH )RQFLHU HW 3URGXFWLRQ $JULFROH GDQV XQ &RQWH[WH GH )RUWH

3UHVVLRQ 'pPRJUDSKLTXH� :DVKLQJWRQ� '�&�� :RUOG %DQN� $JULFXOWXUDO 3ROLF\

'LYLVLRQ� 'HSDUWPHQW RI 5XUDO (FRQRP\ �$*5$3��

%RVHUXS� (VWKHU� ����� 7KH &RQGLWLRQV RI $JULFXOWXUDO *URZWK� 7KH (FRQRPLFV RI $JUDULDQ

&KDQJH 8QGHU 3RSXODWLRQ 3UHVVXUH� &KLFDJR� $OGLQH�

%RVHUXS� (VWKHU� ����� 3RSXODWLRQ DQG 7HFKQRORJLFDO &KDQJH� 2[IRUG� %ODFNZHOO�

%RVHUXS� (VWKHU� ����� 7KH ,PSDFW RI 6FDUFLW\ DQG 3OHQW\ RQ 'HYHORSPHQW� ,Q +XQJHU DQG

+LVWRU\� HG� 5� ,� 5RWEHUJ DQG 7� .� 5DEE� &DPEULGJH� &DPEULGJH 8QLYHUVLW\ 3UHVV�

SS� ��������

%RVHUXS� (VWKHU� ����� 'HVFULSWLRQ 6RPPDLUH GHV 3ULQFLSDOHV &DUDFWpULVWLTXHV GH

O·$JULFXOWXUH DX 5ZDQGD� .LJDOL� 0LQLVWqUH GH O·$JULFXOWXUH� GH O·(OHYDJH HW GHV )RUrWV�

&OD\� 'DQLHO &� DQG 5� -� 0DJQDQL� ����� 7KH +XPDQ (FRORJ\ RI )DUPLQJ 6\VWHPV�

7RZDUG 8QGHUVWDQGLQJ $JULFXOWXUDO 'HYHORSPHQW LQ 5ZDQGD� ,Q 5HVHDUFK LQ 5XUDO

6RFLRORJ\ DQG 'HYHORSPHQW� HG� +�.� 6FKZDU]ZHOOHU� ���������

&OD\� 'DQLHO &� DQG /� $� /HZLV� ����� /DQG 8VH� 6RLO /RVV DQG 6XVWDLQDEOH $JULFXOWXUH LQ

5ZDQGD� +XPDQ (FRORJ\� �� ������������
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&OD\� 'DQLHO &�� 0DUN *XL]OR� DQG 6DOO\ :DOODFH� ����� 3RSXODWLRQ DQG /DQG 'HJUDGDWLRQ�

(3$7 5HVHDUFK 5HSRUWV 6HULHV� )RUWKFRPLQJ�

&RRN� &\QWKLD &� DQG 0LNDHO *UXW� ����� $JURIRUHVWU\ LQ 6XE�6DKDUDQ $IULFD� $ )DUPHU·V

3HUVSHFWLYH� :DVKLQJWRQ� '�&�� :RUOG %DQN 7HFKQLFDO 3DSHU 1XPEHU ����

'LYLVLRQ GHV 6WDWLVWLTXHV $JULFROHV �'6$�� ����� (QTXrWH 1DWLRQDO $JULFROH �����

3URGXFWLRQ� 6XSHUILFLH� 5HQGHPHQW� (OHYDJH HW /HXU (YROXWLRQ ���������� 5ZDQGD�

0LQLVWqUH GH O·$JULFXOWXUH� GH O·(OHYDJH HW GHV )RUrWV� '6$ 3XEOLFDWLRQ 1R� ���

'XSDTXLHU� -� HG� ����� 0DOWKXV 3DVW DQG 3UHVHQW� /RQGRQ� $FDGHPLF 3UHVV�

*HWDKXQ� $PDUH� ����� $JULFXOWXUDO *URZWK DQG 6XVWDLQ DELOLW\� &RQGLWLRQV IRU 7KHLU

&RPSDWLELOLW\ LQ WKH 7URSLFDO (DVW $IULFD +LJKODQGV� ,Q $JULFXOWXUDO 6XVWDLQ DELOLW\�

*URZWK� DQG 3RYHUW\ $OOHYLDWLRQ� ,VVXHV DQG 3ROLFLHV� HG� 6�$� 9RVWL� 7� 5HDUGRQ DQG

:� YRQ 8UII� 3XEOLVKHG MRLQWO\ E\ WKH ,QWHUQDWLRQDO )RRG 3ROLF\ 5HVHDUFK ,QVWLWXWH

�,)35,� DQG WKH *HUPDQ )RXQGDWLRQ IRU ,QWHUQDWLRQDO 'HYHORSPHQW �'6(�� SS� �������

*OHDYH� 0� %� DQG +� 3� :KLWH� ����� 3RSXODWLRQ 'HQVLW\ DQG $JULFXOWXUDO 6\VWHPV LQ :HVW

$IULFD� ,Q (QYLURQPHQW DQG /DQG 8VH LQ $IULFD� HG� 0�)� 7KRPDV DQG *�:�

:KLWWLQJWRQ /RQGRQ� 0HWKXHQ� SS� �������

*UDERZVNL� 5LFKDUG� ����� $JULFXOWXUH� 0HFKDQLVDWLRQ� DQG /DQG 7HQXUH� -RXUQDO RI

'HYHORSPHQW 6WXGLHV� ������������

*UHJHUVHQ� +DQV� 3HWHU 2UDP� DQG -RKQ 6SHDUV� ����� 3ULRULWLHV IRU )RUHVWU\ DQG

$JURIRUHVWU\ 3ROLF\ 5HVHDUFK� 5HSRUW RI DQ ,QWHUQDWLRQDO :RUNVKRS� :DVKLQJWRQ�

'�&�� ,QWHUQDWLRQDO )RRG 3ROLF\ 5HVHDUFK ,QVWLWXWH�

+DZOH\� $PRV� ����� +XPDQ (FRORJ\� $ 7KHRU\ RI &RPPXQLW\ 6WUXFWXUH� 1HZ <RUN�

5RQDOG 3UHVV�

+HFKW� 6XVDQQD %� ����� (QYLURQPHQW� 'HYHORSPHQW DQG 3ROLWLFV� &DSLWDO $FFXPXODWLRQ DQG

WKH /LYHVWRFN 6HFWRU LQ (DVWHUQ $PD]RQLD� :RUOG 'HYHORSPHQW� ��������������

/HZLV� /DZUHQFH $� ����� $VVHVVLQJ 6RLO /RVV LQ .LDPEX DQG 1XUDQJ·D 'LVWULFWV� .HQ\D�

*HRJUDILVND $QQDOHU� �� �$���������

/HZLV� /DZUHQFH $� ����� 0HDVXUHPHQW DQG $VVHVVPHQW RI 6RLO /RVV LQ 5ZDQGD� &DWHQD

6XSSOHPHQW� ����������
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/RYHULGJH� 6FRWW� 6� 5ZDPDVLUDER� DQG 0� 7� :HEHU� ����� 6HOHFWHG 5HVHDUFK )LQGLQJV

IURP 5ZDQGD WKDW ,QIRUP )RRG 6HFXULW\ 3ROLF\ 7KHPHV LQ 6RXWKHUQ $IULFD� 3DSHU

SUHVHQWHG DW WKH )RRG 6HFXULW\ LQ 6RXWKHUQ $IULFD )RXUWK $QQXDO 8QLYHUVLW\ RI

=LPEDEZH�0LFKLJDQ 6WDWH 8QLYHUVLW\ &RQIHUHQFH� +DUDUH�

0DUR� 3DXO 6� ����� $JULFXOWXUDO /DQG 0DQDJHPHQW XQGHU 3RSXODWLRQ 3UHVVXUH� 7KH

.LODPDQMDUR ([SHULHQFH� 7DQ]DQLD� 0RXQWDLQ 5HVHDUFK DQG 'HYHORSPHQW� ���������

����

0DWKLHX� &� ����� &RQWUDLQWHV WHFKQLTXHV HW VRFLDOHV HQ FRQVHUYDWLRQ GX VRO HW GHV HDX[ HQ

]RQH j WUqV IRUWH GHQVLWp GH SRSXODWLRQ� O·([DPSOH GHV PRQWDJQHV GX 0XPLUZD DX

%XUXQGL� 7URSLFXOWXUD� � ������������

0LJRW�$GKROOD� 6� (�� 3HWHU %� +D]HOO� DQG )UDQN 3ODFH� ����� /DQG 5LJKWV DQG $JULFXOWXUDO

3URGXFWLYLW\ LQ *KDQD� .HQ\D DQG 5ZDQGD� $ 6\QWKHVLV RI )LQGLQJV� :DVKLQJWRQ�

'�&�� :RUOG %DQN� $JULFXOWXUH DQG 5XUDO 'HYHORSPHQW 'HSDUWPHQW�

0LOOLNDQ� %UHQW +� ����� 7URSLFDO 'HIRUHVWDWLRQ� /DQG 'HJUDGDWLRQ� DQG 6RFLHW\� /HVVRQV

IURP 5RQG{QLD� %UD]LO� /DWLQ $PHULFDQ 3HUVSHFWLYHV� ������������

1ZDIRU� -� &� ����� $JULFXOWXUDO /DQG 8VH DQG $VVRFLDWHG 3UREOHPV LQ 5ZDQGD� -RXUQDO RI

7URSLFDO *HRJUDSK\� ���������

1\DPXOLQGD� 9� ����� &RQWULEXWLRQ D O·(WXGH GH O·(URVLRQ SDU 0RXYHPHQW GH 0DVVH GDQV

OHV 0LOLHX[ $PpQDJpV GX 5ZDQGD� %XOOHWLQ $JULFROH 5ZDQGD� ������

2IILFH 1DWLRQDO GH OD 3RSXODWLRQ� 5pSXEOLTXH 5ZDQGDLVH �21$32�� ����� (QTXrWH

'pPRJUDSKLTXH HW GH 6DQWp 5ZDQGD ������� &ROXPELD� 0DU\ODQG� '+6�0DFUR

,QWHUQDWLRQDO ,QF�

2OVRQ� -HQQLIHU� '� &OD\� DQG -� .D\LWVLQJD� ����� 0LJUDWLRQ 3HUPDQHQWH GH OD 3RSXODWLRQ

$JULFROH DX 5ZDQGD� 'RFXPHQW GH 7UDYDLO� 5ZDQGD� 'LYLVLRQ GHV 6WDWLVWLTXHV

$JULFROHV �'6$�� 0,1$*5,�

3LQJDOL� 3UDEKXO DQG +DQV 3� %LQVZDQJHU� ����� 3RSXODWLRQ 'HQVLW\ DQG )DUPLQJ 6\VWHPV�

7KH &KDQJLQJ /RFXV RI ,QQRYDWLRQV DQG 7HFKQLFDO &KDQJH� 'LVFXVVLRQ 3DSHU 1R� $58

��� :DVKLQJWRQ '�&�� :RUOG %DQN�

5HDUGRQ� 7KRPDV DQG 1� ,VODP� ����� ,VVXHV RI 6XVWDLQ DELOLW\ LQ $JULFXOWXUDO 5HVHDUFK LQ

$IULFD� 3URFHHGLQJV RI 7KH 6\PSRVLXP RQ WKH 6XVWDLQ DELOLW\ RI $JULFXOWXUDO 3URGXFWLRQ
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6\VWHPV LQ 6XE�6DKDUDQ $IULFD� 1RUZHJLDQ &HQWHU IRU ,QWHUQDWLRQDO $JULFXOWXUDO

'HYHORSPHQW� 2FFDVLRQDO 3DSHU 6HULHV &�

5LGGHOO� -DPHV &� DQG 'DYLG -� &DPSEHOO � ����� $JULFXOWXUDO ,QWHQVLILFDWLRQ DQG 5XUDO

'HYHORSPHQW� 7KH 0DQGDUD 0RXQWDLQV RI 1RUWK &DPHURRQ� $IULFDQ 6WXGLHV 5HYLHZ

�������������

5ZDPDVLUDER� 6HUJH� 'DQLHO &� &OD\� DQG 0LFKDHO 7� :HEHU� ����� 3URGXFWLRQ &DSULQH DX

5ZDQGD ���������� 'pWHUPLQDWLRQ GH 3RWHQWLHO SRXU XQ 'pYHORSSHPHQW )XWXUH� '6$

3XEOLFDWLRQ 1R� ��� 5ZDQGD� 0LQLVWqUH GH O·$JULFXOWXUH� GH O·(OHYDJH HW GHV )RUrWV�

5ZDQGD �%XUHDX 1DWLRQDO GH 5HFHQVHPHQW�� ����� 5HFHQVHPHQW *pQpUDO GH OD 3RSXODWLRQ HW

GH O·+DELWDW� 6\QWKqVH GHV 3ULQFLSDX[ 5pVXOWDWV� .LJDOL� ,PSULPHULH 6FRODLUH�

6FKPLQN� 0�� DQG &� :RRG� ����� 7KH ¶3ROLWLFDO (FRORJ\· RI $PD]RQLD� ,Q /DQGV DW 5LVN

LQ WKH 7KLUG :RUOG� /RFDO /HYHO 3HUVSHFWLYHV� HG� 3� /LWWOH DQG 0� +RURZLW]� &RORUDGR�

:HVWYLHZ 3UHVV� �����

6LPPRQV� 2]]LH *� ����� 3HUVSHFWLYHV RQ 'HYHORSPHQW DQG 3RSXODWLRQ *URZWK LQ WKH 7KLUG

:RUOG� 1HZ <RUN� 3OHQXP 3UHVV�

7LIIHQ� 0DU\� 0� 0RUWLPRUH� DQG )� *LFKXNL� ����� 0RUH 3HRSOH� /HVV (URVLRQ�

(QYLURQPHQWDO 5HFRYHU\ LQ .HQ\D� &KLFKHVWHU� :LOH\�

:LVFKPHLHU� :� +� DQG '� '� 6PLWK� ����� 3UHGLFWLQJ 5DLQIDOO (URVLRQ /RVVHV� $ *XLGH WR

&RQVHUYDWLRQ 3ODQQLQJ� $JULFXOWXUDO +DQGERRN 1R����� :DVKLQJWRQ� '�&�� 8QLWHG

6WDWHV 'HSDUWPHQW RI $JULFXOWXUH� �����

<DPRDK� &� )�� 5� .� *URV]� DQG (� 1L]H\LPDQD� ����� )LHOG 6WXGLHV RQ *URZWK

3HUIRUPDQFH RI $OOH\ 6KUXEV LQ WKH +LJKODQGV 5HJLRQV RI 5ZDQGD� 3URFHHGLQJV� )65

6\PSRVLXP� .DQVDV 6WDWH 8QLYHUVLW\� )65 3DSHU 6HULHV� ���������



068�,QWHUQDWLRQDO�'HYHORSPHQW�3DSHUV
+RZ WR RUGHU IURP WKH 068 %XOOHWLQ 2IILFH�

All domestic orders under $100 must be prepaid either by check or credit
card.  Make checks payable to MICHIGAN STATE UNIVERSITY.  Charges
against credit cards (VISA and MasterCard) must be accompanied by the
card's full number and expiration date and the cardholder's signature and
daytime business/home phone number.  Orders totaling $100 or more can
be billed by MSU.  Institutions and firms should use their official purchase
order.

All foreign orders must be prepaid only in U.S. dollars by American Express
Money Order, International Money Order, U.S.A. Postal Money Order, U.S.
Dollar World Money Order, or check, which must be drawn on a United
States bank.

For foreign orders, include an additional 15 percent for surface postage.
For air mail orders, please call for the appropriate amount due.

Please do not send cash.  Payment must be included with orders.  All sales
are final.  When ordering from the Bulletin Office by mail, you will need each
item's complete identification number and price.  Be sure to print your
complete address, including ZIP code.

 Fill out and send the order form provided to:

MSU Bulletin Office
10-B Agriculture Hall
Michigan State University
East Lansing, MI 48824-1039
Fax:  (517)353-7168
Tel:  (517)355-0240
E-mail:  bulk.dist@msuces.canr.msu.edu

Selected copies are available free of charge to individuals in developing
countries, although supplies of these are limited.  If free copies are no longer
available, MSU will send you order information.  USAID officials may obtain
free copies through A.I.D.'s Development Information System (CDIE) or
single copies are available free of charge by writing to the above address at
Michigan State University.

$YDLODEOH IURP WKH 068 %XOOHWLQ 2IILFH

068 ,17(51$7,21$/ '(9(/230(17 3$3(56

IDP 13 ........... Sources and Effects of Instability in the World Rice Market
by  T. S. Jayne.  1993.  104 pp.  $11.00 (CDIE reference
pending)

IDP 14 ........... The Impact of Agricultural Technology in Sub-Saharan
Africa:  A Synthesis of Symposium Findings by James F.
Oehmke and Eric C. Crawford.  1993.  33 pp.  $7.00 (CDIE
reference PN-ABP-321)

IDP 14F ......... L'Impact de la technologie agricole en Afrique
subsaharienne:  Synthese des conclusions du colloque par
James F. Oehmke and Eric W. Crawford.  1993.  34 pp. 
$7.00  (CDIE reference PN-ABQ-056)

IDP 15 ........... Market-Oriented Strategies to Improve Household Access
to Food:  Experience from Sub-Saharan Africa by T.S.
Jayne, D.L. Tschirley, John M. Staatz, James D. Shaffer,
Michael T. Weber, Munhamo Chisvo, and Mulinge
Mukumbu.*  1994.  61 pp.  $9.00 (CDIE reference PN-
ABS-755)

IDP 16 ........... Improving the Measurement and Analysis of African
Agricultural Productivity: Promoting Complementarities
between Micro and Macro Data by Valerie Kelly, Jane
Hopkins, Thomas Reardon, and Eric Crawford.  1995.  44
pp. $7.00 (CDIE reference pending)

IDP 17 ........... Promoting Food Security in Rwanda Through Sustainable
Agricultural Productivity: Meeting the Challenges of
Population Pressure, Land Degradation, and Poverty by
Daniel C. Clay, Fidele Byiringiro, Jaakko Kangasniemi,
Thomas Reardon, Bosco Sibomana, Laurence Uwamariya,
and David Tardif-Douglin.  1995.  115 pp.   $11.00 (CDIE
reference pending)

IDP 18 ........... Promoting Farm Investment for Sustainable Intensification
of African Agriculture by Thomas Reardon, Eric Crawford,
and Valerie Kelly. 1995.  37 pp. $7.00 (CDIE reference
pending).

IDP 19 ........... Effects of Market Reform on Access to Food by Low-
Income Households: Evidence from Four Countries in
Eastern and Southern Africa by T.S. Jayne, L. Rubey, D.
Tschirley, M. Mukumbu, M. Chisvo, A. Santos, M. Weber,
and P. Diskin.  1995.  83 pp. $9.00.  (CDIE reference
pending)

IDP 20 ........... Cash Crop and Foodgrain Productivity in Senegal:
Historical View, New Survey Evidence, and Policy
Implications by Valerie Kelly, Bocar Diagana, Thomas
Reardon, Matar Gaye, and Eric Crawford.  1996.  140 pp. 
$13.00 (CDIE reference pending)

WORKING PAPERS

IDWP 39/1 ..... The Impact of Investments in Maize Research and
Dissemination in Zambia.  Part I:  Main Report.  Julie
Howard with George Chitalu and Sylvester Kalonge.  1993. 
112 pp.  $11.00  (CDIE reference PN-ABS-724)

IDWP 39/2 ..... The Impact of Investments in maize Research and
Dissemination in Zambia.  Part II:  Annexes.  Julie Howard
with George Chitalu and Sylvester Kalonge.  1993.  81 pp. 
$9.00   (CDIE reference PN-ABS-727)

IDWP 40 ........ An Economic Analysis of Research and Technology
Transfer of Millet, Sorghum, and Cowpeas in Niger by
Valentina Mazzucato and Samba Ly.  1994.  104 pp. 
$11.00.  (CDIE reference PN-ABT-283 or PN-ABS-728)

IDWP 41 ........ Agricultural Research Impact Assessment:   The Case of
Maize Technology Adoption in Southern Mali by Duncan
Boughton and Bruno Henry de Frahan.  1994.  95 pp. 
$11.00  (CDIE reference PN-ABS-729)

IDWP 42 ........ The Rate of Return to Agricultural Research in Uganda: 
The Case of Oilseeds and Maize by Rita Laker-Ojok. 
1994.  56 pp.  $7.00 (CDIE reference PN-ABS-730)

IDWP 43 ........ Assessing the Impact of Cowpea and Sorghum Research
and Extension in Northern Cameroon by James A. Sterns
and Richard H. Bernsten.  1994.  48 pp.  $7.00 (CDIE
reference PN-ABS-731)



IDWP 44 ........ Food Security II Cooperative Agreement:  Project Fact
Sheets (1994 Version) by MSU Food Security II Research
Team.  1994.  104 pp.  $11.00 (CDIE reference pending)

IDWP 45 ........ The Potential Returns to Oilseeds Research in Uganda: 
The Case of Groundnuts and Sesame by Rita Laker-Ojok. 
1994.  50 pp.  $7.00 (CDIE reference pending)   

IDWP 46 ........ Understanding Linkages among Food Availability, Access,
Consumption, and Nutrition in Africa:  Empirical Findings
and Issues from the Literature by Patrick Diskin.*  1994. 
47 pp.  $7.00 (CDIE reference PN-ABS-732)

IDWP 47 ........ Targeting Assistance to the Poor and Food Insecure:  A
Review of the Literature by Mattias Lundberg and Patrick
Diskin.*  1994.  56 pp.  $7.00 (CDIE reference PN-ABS-
733)

IDWP 48 ........ Interactions Between Food Market Reform and Regional
Trade in Zimbabwe and South Africa:  Implications for
Food Security by T.S. Jayne, T. Takavarasha, and Johan
van Zyl.  1994.  39 pp. $7.00  (CDIE reference pending)

IDWP 49 ........ A Strategic Approach to Agricultural Research Program
Planning in Sub-Saharan Africa, by Duncan Boughton, Eric
Crawford, Julie Howard, James Oehmke, James Shaffer,
and John Staatz.  1995.  59 pp. $9.00  (CDIE reference
pending)

IDWP 50 ........ An Analysis of Alternative Maize Marketing Policies in South
Africa, by T.S. Jayne, Milan Hajek and Johan van Zyl.  1995. 
51 pp.  $7.00 (CDIE reference pending )

IDWP 51 ........ Confronting the Silent Challenge of Hunger: A Conference
Synthesis, by T.S. Jayne, David Tschirley, Lawrence Rubey,
Thomas Reardon, John M. Staatz, and Michael Weber. 
1995.  37 pp. $7.00 (CDIE reference pending)

IDWP 52 ........ An Ex-Ante Evaluation of Farming Systems Research in
Northeastern Mali: Implications for Research and Extension
Policy, by Bruno Henry de Frahan.  1995.  82 pp. $9.00
(CDIE reference pending)

IDWP 53 ........ Who Eats Yellow Maize?  Preliminary Results of a Survey of
Consumer Maize Preferences in Maputo, Mozambique, by
David L. Tschirley and Ana Paula Santos.  1995.  16 pp.
$7.00 (CDIE reference pending)

IDWP 54 ........ Food Security II Cooperative Agreement: Project Fact
Sheets (1995/96 Version), compiled by MSU Food Security
II Research Team.  1996.  151 pp. $13.00.  (CDIE reference
pending)

IDWP 55 ........ Trends in Real Food Prices in Six Sub-Saharan African
Countries, by T.S. Jayne, et al.  1996. 70 pp. $9.00 (CDIE
reference pending)

IDWP 56 ........ Food Marketing and Pricing Policy in Eastern and Southern
Africa: Lessons for Increasing Agricultural Productivity and
Access to Food, by T.S. Jayne and Stephen Jones.  1996.
40 pp. $7.00 (CDIE reference pending )

IDWP 57 ........ An Economic and Institutional Analysis of Maize Research in
Kenya, by Daniel David Karanja.  1996.  24 pp. $7.00 (CDIE
reference pending)

IDWP 58 ........ Fighting an Uphill Battle: Population Pressure and Declining
Land Productivity in Rwanda by Daniel C. Clay. 1996. 28 pp.
$7.00 (CDIE reference pending)

........................... * Also published by A.I.D./Washington



Mail your marked form 
(via mail or fax) to:

MSU Bulletin Office

10-B Agriculture Hall

Michigan State University

East Lansing, MI 48824-1039

Fax:  (517) 353-7168

Phone:  (517) 355-0240

E-mail:
bulk.dist@msuces.canr.msu.edu

25'(5�)250 IRU 3DSHUV $YDLODEOH IURP 068

Required with all charge card orders:

&KHFN RQH� BBBBB 9,6$ BBBB0DVWHU&DUG

&DUG QXPEHU� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

6LJQDWXUH� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

([SLUDWLRQ 'DWH� BBBBBB 'D\WLPH 3KRQH 1XPEHU� � �BBBBBBBB

6+,3 72�

1DPH� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
$GGUHVV� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

'RPHVWLF RUGHUV WRWDOLQJ ���� RU PRUH FDQ EH ELOOHG E\ 068�
,QVWLWXWLRQV DQG ILUPV VKRXOG XVHG WKHLU RIILFLDO SXUFKDVH RUGHU� $OO
RWKHU RUGHUV� LQFOXGLQJ IRUHLJQ RUGHUV� PXVW EH SUH�SDLG�

0DUN HDFK FKRLFH ZLWK WKH TXDQWLW\ QHHGHG DQG HQWHU WRWDO FKDUJHV�

BBBB ,'3 �� ������ BBBB,':3 ���� ������ BBBB,':3 �� �����
BBBB ,'3 �� ����� BBBB,':3 ���� ����� BBBB,':3 �� �����
BBBB ,'3 ��) ����� BBBB,':3 �� ������ BBBB,':3 �� �����
BBBB ,'3 �� ����� BBBB,':3 �� ������ BBBB,':3 �� �����
BBBB ,'3 �� ����� BBBB,':3 �� ����� BBBB,':3 �� �����
BBBB ,'3 �� ������ BBBB,':3 �� ����� BBBB,':3 �� �����
BBBB ,'3 �� ����� BBBB,':3 �� ������ BBBB,':3 �� ������
BBBB ,'3 �� ����� BBBB,':3 �� ����� BBBB,':3 �� ������
BBBB ,'3 �� ������ BBBB,':3 �� ����� BBBB,':3 �� �����

BBBB,':3 �� �����
BBBB,':3 �� �����
BBBB,':3 �� �����

6XE�7RWDO �BBBBBB
��� �IRUHLJQ RUGHUV� VXUIDFH PDLO� �B

BB
BB
B

,QWHUQDWLRQDO $LUPDLO SRVWDJH �BBBBBB
�FDOO RU H�PDLO IRU UDWHV�

7RWDO $PRXQW �BBBBBB



��

The MSU International Development
Papers published before 1993 (IDP
numbers 1-11, IDWP numbers 1-38, and
RP numbers 1-31) may be obtained
through A.I.D.’s Development Information
System (CDIE) and are not available from
the MSU Bulletin Office.



+RZ WR 2UGHU

068 ,QWHUQDWLRQDO 'HYHORSPHQW 3DSHUV

IURP 86$,'�

The MSU International Development Papers published before
1993 (IDP numbers 1-11, IDWP numbers 1-38, and RP numbers
1-31) may be obtained only  through A.I.D.’s Development
Information System (CDIE).

The CDIE reference numbers are shown on the following list.
They are also available in A.I.D.’s Development Information
System CD-ROM Database (CD-DIS), which is available to
USAID missions and to USAID/W offices free of charge and to
the public for an annual subscription fee.

USAID’s Internet Gopher address: GOPHER.INFO.USAID.GOV.
Citations (including abstracts) to USAID documents can be found
under the Gopher main menu item “Reports and Publications.”
Document identification necessary to order the full document in
paper or microfiche form from the Development Information
Services Clearinghouse (DISC) is included with the citations.

If you would like to order any of the pre-1993 IDP’s, IDWP’s or
RP’s, please do not request them from MSU, but send your
request--with the correct CDIE reference number--directly to the
DISC:

Mail: Development Information Services Clearinghouse

1500 Wilson Blvd., Suite 1010

Arlington, VA 22209-2404

Telephone: 703-351-4006

Fax: 703-351-4039

Telex: 703-351-4038

Internet e-mail address: AIDDISC@CAPCON.NET

If you cannot provide the CDIE reference number for the
publication you wish to order, contact the A.I.D. Development
Information Center Reference Librarian, who will supply you with
the complete order information:

Telephone: 703-875-4818
Fax: 703-875-5269

Prices
Documents are provided to AID employees without charge.
Others are required to pay reproduction and mailing/handling
costs.  Current prices may be obtained by contacting the
Document Distribution Unit.  A limited number of microfiche
copies are provided without charge to LDC institutions.

([FKDQJH SURJUDPV
CDIE has established reciprocal agreements with selected
development organizations who provide documents or other
information resources to CDIE in exchange for distribution of
CDIE documents or information.  The materials received as a
result of these exchange agreements are located in CDIE.

'HSRVLW DFFRXQWV
Deposit accounts may be established by USAID contractors and
other users to facilitate the payment for documents ordered.



$YDLODEOH LQ $�,�'�
V 'HYHORSPHQW ,QIRUPDWLRQ 6\VWHP �&',(�
068 ,17(51$7,21$/ '(9(/230(17 3$3(56

IDP 1 Research on Agricultural Development in Sub-Saharan
Africa:  A Critical Survey by Carl K. Eicher and Doyle C.
Baker.  1982.  346 pp. (CDIE reference PN-AAL-692)

IDP 1F Etude Critique de la Recherche sur la Developpement
Agricole en Afrique Subsaharienne par Carl K. Eicher et
Doyle C. Baker.  1982.  345 pp. (CDIE reference PN-
ABA- 840)

IDP 2 A Simulation Study of Constraints on Traditional Farming
Systems in Northern Nigeria by Eric W. Crawford.  1982.
136 pp.  (CDIE reference PN-AAP-677)

IDP 3 Farming Systems Research in Eastern Africa:  The
Experience of CIMMYT and Some National Agricultural
Research Services, 1976-81 by M.P. Collinson.  1982.
67 pp.  (CDIE reference PN-AAM-826)

IDP 4 Animal Traction in Eastern Upper Volta:  A Technical,
Economic and Institutional Analysis by Vincent Barrett,
Gregory Lassiter, David Wilcock, Doyle Baker, and Eric
Crawford.  1982.  132 pp. (CDIE reference PN-AAM-
262)

IDP 5 Socio-Economic Determinants of Food Consumption and
Production in Rural Sierra Leone:  Application of an
Agricultural Household Model with Several Commodities
by John Strauss.  1983.  91 pp.  (CDIE reference PN-
AAM-031)

IDP 6 Applications of Decision Theory and the Measurement of
Attitudes Towards Risk in Farm Management Research
in Industrialized and Third World Settings by Beverly
Fleisher and Lindon J. Robison.  1985.  105 pp.  (CDIE
reference PN-AAU- 740)

IDP 7 Private Decisions and Public Policy:  The Price Dilemma
in Food Systems in Developing Countries by Peter
Timmer.  1986.  58 pp. (CDIE reference PN-AAZ-091)

IDP 8 Rice Marketing in Senegal River Valley:  Research
Findings and Policy Reform Options by Michael L.
Morris.  1987.  89 pp.  (CDIE reference PN-AAZ-092)

IDP 9 Small Scale Industries in Developing Countries:
Empirical Evidence and Policy Implications by Carl
Liedholm and Donald Mead.  1987.  141 pp.  (CDIE
reference PN-AAX-734)

IDP 10 Maintaining the Momentum in Post-Green Revolution
Agriculture:  A Micro-Level Perspective from Asia by
Derek Byerlee.  1987.  57 pp.  (CDIE reference PN-
AAZ-093)

IDP 11 The Economics of Smallholder Maize Production in
Zimbabwe:  Implications for Food Security by David D.
Rohrbach.  1989.  100 pp.  (CDIE reference PN-ABD-
549)

:25.,1* 3$3(56

IDWP 1 Farming Systems Research (FSR) in Honduras, 1977-
81:  A Case Study by Daniel Galt, Alvaro Diaz, Mario
Contreras, Frank Peairs, Joshua Posner, and Franklin
Rosales.  1982.  48 pp.  (CDIE reference PN-AAM-827)

IDWP 2 Credit Agricole et Credit Informal dans la Region
Orientale de Haute-Volta:  Analyse Economique,
Performance Institutionnelle et Implications en Matiere de
Politique de Developpement Agricole by Edouard K.
Tapsoba.  1982.  125 pp.  (CDIE reference PN-AAZ-
527)

IDWP 3 Employment and Construction:  Multicountry Estimates
of Costs and Substitutions Elasticities for Small Dwellings
 by W.P. Strassmann.  1982.  42 pp.  (CDIE reference
PN-AAM-455)

IDWP 4 Sub-Contracting in Rural Areas of Thailand by Donald C.
Mead.  1982.  53 pp.  (CDIE reference PN-AAN- 192)

IDWP 5 Microcomputers and Programmable Calculators for
Agricultural Research in Developing Countries by
Michael T. Weber, James Pease, Warren Vincent, Eric
W. Crawford, and Thomas Stilwell.  1983.  113 pp.
(CDIE reference PN-AAN- 441)

IDWP 6 Periodicals for Microcomputers:  An Annotated
Bibliography by Thomas Stilwell.  1983.  70 pp.  (CDIE
reference PN-AAN- 443)

IDWP 7 Employment and Housing in Lima, Peru by Paul
Strassmann.  1983.  96 pp.  (CDIE reference PN-AAN-
396)

IDWP 8 Faire Face a la Crise Alimentaire de l'Afrique by Carl K.
Eicher.  1983.  29 pp.  (CDIE reference PN-AAN- 444)

IDWP 9 Software Directories for Microcomputers:  An Annotated
Bibliography by Thomas C. Stilwell.  1983.  14 pp.
(CDIE reference PN-AAN- 442)

IDWP 10 Instructional Aids for Teaching How to Use the TI-59
Programmable Calculator by Ralph E. Hepp.  1983.  133
pp.  (CDIE reference PN-AAP-133)

IDWP 11 Programmable Calculator (TI-59) Programs for
Marketing and Price Analysis in Third World Countries
by Michael L. Morris and Michael T. Weber.  1983.  105
pp.  (CDIE reference PN-AAP-134)

IDWP 12 An Annotated Directory of Statistical and Related
Microcomputer Software for Socioeconomic Data
Analysis by Valerie Kelly, Robert D. Stevens, Thomas
Stilwell and Michael T. Weber.  1983.  165 pp.  (CDIE
reference PN-AAP-135)

IDWP 13 Guidelines for Selection of Microcomputer Hardware by
Chris Wolf.  1983.  90 pp.  (CDIE reference PN-AAR-
106)

IDWP 14 User's Guide to BENCOS  A SuperCalc Template for
Benefit-Cost Analysis by Eric W. Crawford, Ting-Ing Ho
and A. Allan Schmid.  1984.  35 pp.  (CDIE reference
PN-AAQ-682)

IDWP 15 An Evaluation of Selected Microcomputer Statistical
Programs by James W. Pease and Raoul Lepage with
Valerie Kelly, Rita Laker-Ojok, Brian Thelen, and Paul
Wolberg.  1984.  187 pp.  (CDIE reference PN-AAQ-
683)

IDWP 16 Small Enterprises in Egypt:  A study of Two
Governorates by Stephen Davies, James Seale, Donald
C. Mead, Mahmoud Badr, Nadia El Sheikh and Abdel
Rahman Saidi.  1984.  187 pp.  (CDIE reference PN-
AAU-610)

IDWP 17 Microcomputer Statistical Packages for Agricultural
Research by Thomas C. Stilwell.  1984.  23 pp.  (CDIE
reference PN-AAZ-516)

IDWP 18 An Annotated Directory of Citation Database,
Educational, System Diagnostics and Other
Miscellaneous Microcomputer Software of Potential Use
to Agricultural Scientists in Developing Countries by
Thomas C. Stilwell and P. Jordan Smith.  1984.  34 pp.
(CDIE reference PN-AAZ-523)

IDWP 19 Irrigation in Southern Africa:  An Annotated Bibliography
by Amalia Rinaldi.  1985.  60 pp.  (CDIE reference PN-
AAZ-524)

IDWP 20 A Microcomputer Based Planning and Budgeting
System for Agricultural Research Programs by Daniel C.
Goodman, Jr., Thomas C. Stilwell and P. Jordan Smith.
1985.  75 pp.  (CDIE reference PN-AAZ-525)

IDWP 21 Periodicals for Microcomputers:  An Annotated
Bibliography, Second Edition by Thomas C. Stilwell.
1985.  89 pp.  (CDIE reference PN-AAZ-526)

IDWP 22 Software Directories for Microcomputers:  An Annotated
Bibliography, Second Edition by Thomas C. Stilwell.
1985.  21 pp.  (CDIE reference PN-AAZ-528)



IDWP 23 A diagnostic Perspective Assessment of the Production
and Marketing System for Mangoes in the Eastern
Caribbean by Alan Hrapsky with Michael Weber and
Harold Riley.  1985.  106 pp. (CDIE reference PN-AAZ-
529)  

IDWP 24 Subcontracting Systems and Assistance Programs:
Opportunities for Intervention by Donald C. Mead.  1985.
32 pp.  (CDIE reference PN-AAZ-943)

IDWP 25 Small Scale Enterprise Credit Schemes:  Administrative
Costs and the Role of Inventory Norms by Carl Liedholm.
1985.  23 pp.  (CDIE reference PN-AAU- 615)

IDWP 26 Subsector Analysis:  Its Nature, Conduct and Potential
Contribution to Small Enterprise Development by James
J. Boomgard, Stephen P. Davies, Steve Haggblade and
Donald Mead.  1986.  57 pp.  (CDIE reference PN-AAZ-
101)

IDWP 27 The Effect of Policy and Policy Reforms on Non-
Agricultural Enterprises and Employment in Developing
Countries:  A Review of Past Experiences by Steve
Haggblade, Carl Liedholm, and Donald C. Mead.  1986.
133 pp.  (CDIE reference PN-AAV-001)

IDWP 28 Rural Small Scale Enterprises in Zambia:  Results of a
1985 Country-Wide Survey by John T. Milimo and Yacob
Fisseha.  1986.  76 pp.  (CDIE reference PN-AAZ-102)

IDWP 29 Fundamentals of Price Analysis in Developing Countries'
Food Systems:  A Training Manual to Accompany the
Microcomputer Software Program 'MSTAT' by Stephen
Goetz and Michael T. Weber.  1986.  148 pp.  (CDIE
reference PN-AAZ-103)

IDWP 30 Rapid Reconnaissance Guidelines for Agricultural
Marketing and Food System Research in Developing
Countries  by John S. Holtzman.  1986.  75 pp.  (CDIE
reference PN-AAZ-104)

IDWP 31 Contract Farming and Its Effect on Small Farmers in
Less Developed Countries by Nicholas William Minot.
1986.  86 pp.  (CDIE reference PN-AAZ-105)

IDWP 32 Food Security Policy and the Competitiveness of
Agriculture in the Sahel:  A Summary of the "Beyond
Mindelo" Seminar by Thomas S. Jayne and Nicholas
Minot.  1989.  27 pp.  (CDIE reference PN-ABF-
570)IDWP 33. ..Small Scale Manufacturing Growth in
Africa:  Initial Evidence by Carl Liedholm and Joan
Parket.  1989.  18 pp.  (CDIE reference PN-ABB- 945) 

IDWP 34 Food Security and Economic Growth in the Sahel:  A
Summary of the September 1989 Cereals Workshop by
Victoire C. D'Agostino and John M. Staatz.  1989.  44 pp.
(CDIE reference PN-ABD- 956)

IDWP 35 User's Manual for the SADCC Cereals Trade Database
Compiled by the University of Zimbabwe and Michigan
State University by David Kingsbury.  1989.  44 pp.
(CDIE reference PN-ABF-378)

IDWP 36 Managing Food Security Action Programs in Botswana
by Sisay Asefa.  1989.  36 pp.  (CDIE reference PN-
ABF-377)

IDWP 37 User's Guide to BENCOS Lotus 1-2-3 Templates for
Benefit-Cost Analysis by Eric Crawford and A. Allan
Schmid.  1990.  23 pp.  (CDIE reference PN-ABF-530)

IDWP 38 Research Methods in the MSU Food Security in Africa
Project:  Conceptualizing and Implementing Policy
Relevant Studies by James F. Tefft with Michael T.
Weber and John M. Staatz.  1990.  128 pp.  (CDIE
reference pending)

5(35,17 3$3(56

RP 1 The Private Sector Connection to Development by Carl
Liedholm.  1986.  19 pp.  (CDIE reference PN-AAW-
353)

RP 2 Influencing the Design of Marketing Systems to Promote
Development in Third World Countries by James D.
Shaffer with Michael Weber, Harold Riley and John
Staatz.  1987.  21 pp.  (CDIE reference PN-AAV-230)

RP 3 Famine Prevention in Africa:  The Long View by Carl K.
Eicher.  1987.  18 pp.   (CDIE reference PN-AAZ-119)

RP 4 Cereals Marketing in the Senegal River Valley by
Michael L. Morris.  1987.  126 pp.  (CDIE reference PN-
AAZ-120)

RP 5 The Food Security Equation in Southern Africa by
Mandivamba Rukuni and Carl K. Eicher.  1987.  32 pp.
(CDIE reference PN-AAZ-121)

RP 6 Economic Analysis of Agronomic Trials for the
Formulation of Farmer Recommendations by Eric
Crawford and Mulumba Kamuanga.  1988.  41 pp.
(CDIE reference PN-AAZ-370)

RP 6F L'Analyse Economiques des Essais Agronomiques pour
la Formulation des Recommandations aux Paysans par
Eric Crawford et Mulumba Kamuanga.  1987.  33 pp.
(CDIE reference PN-AAZ-122)

RP 7 Economic Analysis of Livestock Trials by Eric Crawford.
1987.  36 pp.  (CDIE reference PN-AAZ-371)

RP 7F L'Analyse Economique des Essais Zootechniques par
Eric Crawford.  1987.  36 pp.  (CDIE reference PN-
AAZ-123)

RP 8 A Field Study of Fertilizer Distribution and Use in
Senegal, 1984:  Summary Report  by Eric Crawford and
Valerie Kelly.  1987.  32 pp.  (CDIE reference PN-AAZ-
124)

RP 8F Enquete sur la Distribution et l'Utilisation de l'Engrais au
Sénégal, 1984:  Résumé Analytique  par Eric Crawford
et Valerie Kelly.  1988.  43 pp.  (CDIE reference PN-
ABC-173)

RP 9 Improving Food Marketing Systems in Developing
Countries:  Experiences from Latin America by Kelly
Harrison, Donald Henley, Harold Riley and James
Shaffer.  1987.  135 pp.  (CDIE reference PN-AAZ-125)

RP 10 Policy Relevant Research on the Food and Agricultural
System in Senegal by Mark Newman, Eric Crawford and
Jacques Faye.  1987.  30 pp.  (CDIE reference PN-
AAZ-126)

RP 10F Orientations et Programmes de Recherche Macro-
Economiques sur le Systeme Agro-Alimentaire
Sénégalais par Mark Newman, Eric Crawford et Jacques
Faye.  1987.  37 pp.  (CDIE reference PN-AAZ-127)

RP 11 A Field Study of Fertilizer Distribution and Use in
Senegal, 1984:  Final Report by Eric Crawford, Curtis
Jolly, Valerie Kelly, Philippe Lambrecht, Makhona Mbaye,
and Matar Gaye.  1987.  106 pp. (CDIE reference PN-
AAZ-128)

RP 11F Enquête sur la Distribution et l’Utilisation de l'Engrais au
Sénégal, 1984:  Rapport Final par Eric Crawford, Curtis
Jolly, Valerie Kelly, Philippe Lambrecht, Makhona Mbaye,
et Matar Gaye.  1987.  106 pp.  (CDIE reference
pending)

RP 12 Private and Public Sectors in Developing Country Grain
Markets:  Organization Issues and Options in Senegal
by Mark D. Newman, P. Alassane Sow, and Ousseynou
NDoye.  1987.  14 pp.  (CDIE reference PN-AAZ-129)

RP 13 Agricultural Research and Extension in Francophone
West Africa:  The Senegal Experience by R. James
Bingen and Jacques Faye.  1987.  23 pp.  (CDIE
reference PN-AAV-929)

RP 13F La Liaison Recherche-Developpement en Afrique de
l'Ouest Francophone:  L'Experience du Sénégal par
James Bingen et Jacques Faye.  1987.  32 pp.  (CDIE
reference PN-AAZ-130)

RP 14 Grain Marketing in Senegal's Peanut Basin:  1984/85
Situation and Issues by Mark D. Newman.  1987.  16 pp.
(CDIE reference PN-AAZ-131)



RP 15 Tradeoffs between Domestic and Imported Cereals in
Senegal:  A Marketing Systems Perspective by Mark D.
Newman, Ousseynou NDoye, and P. Alassane Sow.
1987.  41 pp.  (CDIE reference PN-AAZ-372)

RP 15F Céréales Locales et Céréales Importées au Sénégal:  La
Politique Alimentaire a Partier Systemes de
Commercialisation par Mark D. Newman, Ousseynou
NDoye, et P. Alassane Sow.  1987.  48 pp.  (CDIE
reference PN-ABC-326)

RP 16 An Orientation to Production Systems Research in
Senegal by R. James Bingen.  1987.  88 pp.  (CDIE
reference PN-AAZ-373)

RP 16F Orientation de la Recherche sur les Systemes de
Productions au Sénégal par R. James Bingen.  1987.  94
pp.  (CDIE reference PN-AAZ-374)

RP 17 A Contribution to Agronomic Knowledge of the Lower
Casamance (Bibliographical Synthesis) by J.L. Posner.
1988.  47 pp.  (CDIE reference PN-AAZ-375)

RP 17F Contribution a la Connaissance Agronomique de la
Basse Casamance (Synthese Biblographique) par J.L.
Posner.  1988.  47 pp.  (CDIE reference PN-ABC-167)

RP 18 Acquisition and Use of Agricultural Inputs in the Context
of Senegal's New Agricultural Policy:  The Implications of
Farmers' Attitudes and Input Purchasing Behavior for the
Design of Agricultural Policy and Research Programs by
Valerie Auserehl Kelly.  1988.  30 pp.  (CDIE reference
PN-AAZ-376)

RP 18F Acquisition et Utilisation d'Intrants Agricoles dans le
Context de la Nouvelle Politique Agricole du Sénégal:
Implications des Attitudes et du Comportement d'Achat
d'Intrants des Exploitants pour l'Elaboration d'une
Politique Agricole et de Programmes de Recherches par
Valerie Auserehl Kelly.  1988.  35 pp.  (CDIE reference
PN-AAZ-377)

RP 19 Farmers' Demand for Fertilizer in the Context of
Senegal's New Agricultural Policy:  A Study of Factors
Influencing Farmers' Fertilizer Purchasing Decisions by
Valerie Auserehl Kelly.  1988.  47 pp.  (CDIE reference
PN-AAZ-378)

RP 19F Demande d'Engrais de la Part des Exploitants dans les
Contexte de la Nouvelle Politique Agricole au Sénégal:
Une Etude des Facteurs Influencant les Decisions
d'Achat d'Engrais Prises par les Exploitants par Valerie
Auserehl Kelly.  1988.  58 pp.  (CDIE reference PN-
AAZ-379)

RP 20 Production Systems in the Lower Casamance and
Farmer Strategies in Response to Rainfall Deficits by J.L.
Posner, M. Kamuanga, and S. Sall.  1988.  33 pp.  (CDIE
reference PN-ABC-162)

RP 20F Les Systemes de Production en Basse Casamance et
les Stratégies Paysannes Face du Deficit Pluviométrique
par J.L. Posner, M. Kamuanga, et S. Sall.  1988.  33 pp.
(CDIE reference PN-ABC-163)

RP 21 Informing Food Security Decisions in Africa:  Empirical
Analysis and Policy Dialogue by Michael T. Weber, John
M. Staatz, John S. Holtzman, Eric W. Crawford, and
Richard H. Bernsten.  1989.  11 pp.  (CDIE reference
PN-ABE-627)

RP 21F Comment Informer les Decisions Traitant de la Sécurité
Alimentaire en Afrique:  Analyses Empiriques et Dialogue
Politique par Michael T. Weber, John M. Staatz, John S.
Holtzman, Eric W. Crawford, et Richard H. Bernsten.
1989.  13 pp.  (CDIE reference PN-ABD- 104)

RP 22 The Creation and Establishment of Production Systems
Research in a National Agricultural Research Institute:
The Senegal Experience by Jacques Faye, James
Bingen, and Etienne Landais.  1988.  25 pp.  (CDIE
reference PN-ABC-161)

RP 23 Foreign Trade of Agricultural Products and Inputs in
Senegal from 1975 to 1984  by Frederic Martin and
Alioune Dieng.  1988.  45 pp.  (CDIE reference PN-
ABC-164)

RP 23F Le Commerce Exterieur de Produits et d'Intrants
Agricoles du Sénégal de 1975 a 1984 par Frederic
Martin et Alioune Dieng.  1990.  45 pp.  (CDIE reference
PN-ABF-529)

RP 24 Regulatory Uncertainty and Government Objectives for
the Organization and Performance of Cereal Markets:
The Case of Senegal by Mark D. Newman, P. Alassane
Sow, and Ousseynou NDoye.  1988.  24 pp.  (CDIE
reference PN-ABC-159)

RP 24F Incertitude Réglementaire, Objectifs Gouvernementaux,
Organisation et Performances des Marchés Céréaliers:
Le Cas du Sénégal par Mark D. Newman, P. Alassane
Sow, and Ousseynou NDoye.  1988.  24 pp.  (CDIE
reference PN-ABC-160)

RP 25F Etude sur la Commercialisation des Céréales dans la
Région du Fleuve Sénégal:  Méthodologie par Michael
Morris.  1988.  48 pp.  (CDIE reference PN-ABC-172)

RP 26 The Regulation and Organization of Cereal Markets in
Senegal:  Report on the Marketing Campaigns of
1983/84 and 1984/85 by P. Alassane Sow and Mark D.
Newman.  1988.  29 pp.  (CDIE reference PN-ABC-165)

RP 26F La Réglementation et l'Organisation des Marchés
Céréaliers au Sénégal:  Situation des Campagnes des
Commercialisation 1983/84 et 1984/85 par P. Alassane
Sow et Mark D. Newman.  1988.  35 pp.  (CDIE
reference PN-ABC-166)

RP 27 Farm Level Cereal Situation in Lower Casamance:
Results of a Field Study  by C.M. Jolly, M. Kamuanga, S.
Sall, and J.L. Posner.  1988.  35 pp.  (CDIE reference
PN-ABC-157)

RP 27F Situation Céréaliere en Milieu Paysan en Basse
Casamance:  Résultats d'une Enquête de Terrain par
C.M. Jolly, M. Kamuanga, S. Sall, et J.L. Posner.  1988.
41 pp.  (CDIE reference PN-ABC-158)
Annexe 1 Budgets de Culture et Analyse des Marges
dans le Bassin Arachidier.  1988.  134 pp.  (CDIE
reference PN-ABC-169)
Annexe 2 Budgets de Culture et Analyse des Marges au
Sénégal Oriental et en Casamance.  1988.  204 pp.
(CDIE reference PN-ABC-170)
Annexe 3 Budgets de Culture et Analyse des Marges
dans la Vallée du Fleuve Sénégal.  1988.  214 pp.
(CDIE reference PN-ABC-171)

RP 29 Agricultural Development and Policy in Senegal:
Annotated Bibliography of Recent Studies, 1983-89 by
Eric Crawford, R. James Bingen, and Malcolm Versel.
1990.  254 pp.  (CDIE reference PN-ABE-271)

RP 30 Lowland Cropping Systems in the Lower Casamance of
Senegal:  Results of Four Years of Agronomic Research
(1982-1985) by Joshua Posner, Mulumba Kamuanga,
and Mamadou Lo.  1990.  130 pp.  (CDIE reference
pending)

RP 31 Farming Systems Research in Southern Senegal:  The
Djibelor Experience (1982-1986) by Mulumba Kamuanga
and Joshua L. Posner.  1992.  57 pp.  (CDIE reference
pending)


