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Indigenous people have reported 

that traditional climatic indicators are 

no longer as reliable for predicting 

weather as in the past.��6RPH�VHDVRQDO�
variations have become so unpredictable 

that traditional observations provide 

little protection against the impacts of 

severe weather on crops and livestock.� 

Yet, indigenous knowledge can be 

FRPELQHG� ZLWK� VFLHQWL¿F� PHWKRGV� WR�
allow vulnerable populations to better 

adapt to climate change, such as in the 

GHYHORSPHQW� RI� HDUO\� ZDUQLQJ� V\VWHPV�
and new planting techniques to increase 

resilience to extreme weather. Bolivia’s 

Ley de Derechos de la Madre Tierra 

�/DZ� RI� WKH� 5LJKWV� RI� 0RWKHU� (DUWK�� LV�
one important tool for indigenous people 

that helps to protect natural and cultural 

UHVRXUFHV�� 6XFK� SROLFLHV�� FRPELQHG�

with partnerships among scientists 

and indigenous communities, can also 

provide useful lessons to other countries 

and communities.

Bolivia is home to a diverse population, 

including 36 indigenous groups with a 

combined population of over 5 million 

SHRSOH�� RU� ���� RI� WKH� FRXQWU\¶V�
SRSXODWLRQ��7KH\�OLYH�WKURXJKRXW�%ROLYLD¶V�
YDULHG� HFRORJLFDO� ]RQHV�� LQFOXGLQJ� WKH�
VHPL�DULG� $OWLSODQR�� WKH� GU\� (O� &KDFR�
UHJLRQ� LQ� WKH� VRXWK�HDVW�� ÀRRG�� DQG�
GURXJKW�SURQH�YDOOH\V��DQG�KXPLG�WURSLFDO�
MXQJOHV�3 The effects of climate change 

in Bolivia are expected to include higher 

temperatures, glacial melt and extreme 

ZHDWKHU� HYHQWV�� $V� RI� ������ =RQJR�
*ODFLHU�KDG�ORVW�DOPRVW�����RI�LWV�VXUIDFH�
DUHD� DQG� FRXOG� FRPSOHWHO\� GLVDSSHDU�

Indigenous knowledge plays an important role in the way communities 
interact with their climate in many countries, particularly in Bolivia. 
It contributes to weather forecasting at the community level, and to the 
preservation of vital ecosystem functions that help to buffer communities 
against climate change impacts. However, the increasing incidence of 
extreme weather events and disasters is taking a toll. This situation calls  
IRU� QHZ� SDUWQHUVKLSV� EHWZHHQ� LQGLJHQRXV� SHRSOH� DQG� WKH� VFLHQWL¿F�
community – an area where Bolivia could lead the way.
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Key messages

 Ɣ Climate change is expected to 

increase the incidence of droughts 

DQG�ÀRRGV�LQ�%ROLYLD��WKUHDWHQLQJ�WKH�
DYDLODELOLW\�RI�ZDWHU�IRU�ERWK�KXPDQ�
consumption and agriculture.

 Ɣ %ROLYLD¶V�/DZ�RI�0RWKHU�(DUWK�
promotes the indigenous concept 

RI�µOLYLQJ�ZHOO¶��ZKLFK�HQFRXUDJHV�
the protection of natural resources. 

However, it does not provide 

indigenous people with a means 

of legal redress for developments 

WKDW�GDPDJH�WKH�HQYLURQPHQW��QRU�
does it require their consent for 

GHYHORSPHQW�SURMHFWV��

 Ɣ Collaborations between indigenous 

groups and scientists can improve 

the understanding of climate 

change, lead to better adaptive 

strategies in Bolivia and provide 

useful experience from which other 

countries can learn. 

 Ɣ Implementing policies that 

encourage the use of indigenous 

knowledge will help manage 

the unavoidable consequences 

of climate change and protect 

vulnerable populations.
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E\� �����4� 7KLV�PHOWLQJ� MHRSDUGLVHV� WKH�
GULQNLQJ�ZDWHU�VXSSO\�IRU�WKH�FLWLHV�RI�/D�
3D]�DQG�(O�$OWR��DV�ZHOO�DV�RQH�VRXUFH�
of irrigation water for Andean farmers.5 

6KRUWHU� UDLQ\� VHDVRQV� DUH� FRQWULEXWLQJ�
WR�UDSLG�GHVHUWL¿FDWLRQ�DQG�GU\�ULYHUEHGV�
throughout the Altiplano, the Chaco and 

WKH� LQWHU�$QGHDQ�YDOOH\V�6�7KH�$PD]RQ�
has experienced both droughts and 

LQFUHDVHG� IUHTXHQF\� DQG� LQWHQVLW\� RI�
ÀRRGLQJ�� ZKLOH� WKH� YDOOH\V� DQG� SODLQV�
of Bolivia have experienced increased 

GURXJKWV�DQG�UHGXFHG�FURS�\LHOGV��

,QGLJHQRXV�SHRSOH�DUH�GLVSURSRUWLRQDWHO\�
DIIHFWHG� E\� FOLPDWH� FKDQJH� EHFDXVH�
WKH\� DUH� KHDYLO\� GHSHQGHQW� RQ� QDWXUDO�
UHVRXUFHV� IRU� WKHLU� VXUYLYDO�� 7KH\� UHO\�
RQ� DERXW� ���� RI� WKH� HDUWK¶V� ODQG� EXW�
RYHU� ���� RI� LWV� ELRGLYHUVLW\�� DQG� KDYH�
limited resources to combat climate 

risks.��Indigenous knowledge has been 

used to build climate resilience in 

Bolivia, but much of it is being lost. The 

Bolivia’s indigenous 
people have developed 
a unique body of 

knowledge that is helping them 
adapt to climate change.

/DZ�RI�0RWKHU�(DUWK�VKRZV�SURPLVH� LQ�
protecting some of this knowledge, but 

LW� LV� MXVW� RQH� DSSURDFK� DPRQJ� PDQ\�
WKDW� DUH� QHHGHG� WR� PDUU\� LQGLJHQRXV�
knowledge with broader research 

DQG� SROLF\�PDNLQJ� WUHQGV�9 Lessons 

from the interaction of indigenous 

SHRSOH�� VFLHQWLVWV�� SROLF\�PDNHUV� DQG�
international supporters in Bolivia 

illuminate how these different groups 

can support each other in creating the 

most climate-resilient outcomes. 

The need to preserve Bolivia’s 
indigenous knowledge 

2YHU� JHQHUDWLRQV� RI� REVHUYLQJ� WKHLU�
 environment, Bolivia’s indigenous 

�SHRSOH� KDYH� GHYHORSHG� D� XQLTXH� ERG\�
of knowledge that is helping them 

adapt to the effects of climate change 

through weather predictions and  coping 

practices.��� 7KH� &KLSD\D� SHRSOH�� IRU�

 example, monitor the wind, clouds, frosts 

and other signals to predict the weather 

and improve agricultural practices.�� 

Andean villagers forecast the timing and 

TXDQWLW\�RI�UDLQV�EDVHG�RQ�REVHUYDWLRQV�
RI�WKH�3OHLDGHV�FRQVWHOODWLRQ�LPPHGLDWHO\�
after the winter solstice.�� If the star 

cluster is large and bright, farmers 

SUHGLFW� VXEVWDQWLDO� UDLQIDOOV�� LI� WKH� VWDUV�
are small and dim, however, farmers 

GHOD\� SODQWLQJ� WKHLU� PRVW� LPSRUWDQW�
FURS� ±� SRWDWRHV�� 7KLV� DQFLHQW� IRUP� RI�
IRUHFDVWLQJ� LV� QRZ� XVHG� WR� LGHQWLI\� (O� 
1LxR� \HDUV�� LQ� ZKLFK� WKHUH� LV� OHVV�
�SUHFLSLWDWLRQ�� 6FLHQWL¿F� HYLGHQFH� �VXE�
stantiates this traditional forecasting 

WHFKQLTXH�� WKH� DPRXQW� RI� FORXG� FRYHU�

/RZODQG�IDPLO\�WDNLQJ�WKHLU�FDWWOH�WR�SDVWXUH�LQ�%ROLYLD
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DIIHFWV� WKH� VL]H� DQG� EULJKWQHVV� RI� WKH�
Pleiades, giving an indication of the 

VHYHULW\�RI�(O�1LxR��FRQGLWLRQV��%\�GHOD\LQJ�
SODQWLQJ�IRU�IRXU�WR�VL[�ZHHNV�LQ�(O�1LxR�
\HDUV�� IDUPHUV� FDQ� UHGXFH� WKHLU� ULVN� RI�
crop losses due to low soil moisture. 

$GGLWLRQDOO\�� �%ROLYLD¶V� UXUDO� $\PDUD�
people build small dams to harvest 

and store rainwater in the mountains 

and pampas.��� 7KH� �WHFKQRORJ\� ZLOO� EH�
of limited use if rainfall  declines in the 

highlands, as one climate change model 

predicts.��

Indigenous knowledge is at risk of 

disappearing, however. Fewer people 

are learning it, and its value for climate 

VFLHQFH� LV� QRW� ZLGHO\� UHFRJQLVHG��� For 

LQVWDQFH�� \RXQJ� LQGLJHQRXV� SHRSOH� LQ�
Bolivia no longer know how to construct 

WKH� WHUUDFHG� ¿HOGV�� DUWL¿FLDO� SRQGV� DQG�
canals that protected the Tiwanaku and 

Titicaca area from extreme weather.���

6LPLODUO\��D�V\VWHP�RI�FDQDOV�FRQVWUXFWHG�
E\�WKH�0R[RV�SHRSOH�WR�UHGXFH�ÀRRGLQJ�
in the Beni Plains has been abandoned. 

To avoid losses such as these, 

HOGHUV� LQ� WKH� $\PDUD� FRPPXQLW\� KROG�
regular training sessions to share their 

NQRZOHGJH� ZLWK� \RXQJHU� JHQHUDWLRQV����

Another problem is the failure of climate 

scientists to recognise the value of 

indigenous knowledge.��� ,I� WKH\� GR� XVH�
LW�� WKH\� WUHDW� LW�VLPSO\�DV�GDWD��'LYRUFHG�
from historical perspective or local 

context, the information is merged into 

existing programmes without allowing 

indigenous knowledge holders to provide 

DQ\�H[SODQDWLRQ���

earth rights: The promise of 
Bolivia’s Law of Mother earth

%ROLYLD¶V� /DZ� RI� 0RWKHU� (DUWK� DLPV� WR�
SURWHFW� WKH� FRXQWU\¶V� QDWXUDO� UHVRXUFHV�

DQG� HVWDEOLVKHV� ��� ULJKWV� RI� 0RWKHU�
(DUWK�� 7KLV� /DZ�� ZKLFK� ZDV� D� KLJK�
SULRULW\� IRU� %ROLYLD¶V� LQGLJHQRXV� SHRSOH��
grants nature the same rights as 

humans. It requires that developers 

UHPHG\�DQ\�HQYLURQPHQWDO�KDUP�FDXVHG�
E\�LQIUDVWUXFWXUH�DQG�RWKHU�SURMHFWV��EDQV�
WKH� XVH� RI� JHQHWLFDOO\� PRGL¿HG� FURSV��
and gives preference to indigenous 

people for redistributed agrarian lands. 

7KH� LQFOXVLRQ� LQ� WKH�/DZ�RI� WKH�$\PDUD�
FRQFHSW� RI� µOLYLQJ�ZHOO¶��ZKLFK� SURPRWHV�
OLYLQJ� LQ� KDUPRQ\� ZLWK� QDWXUH��� was 

LQÀXHQFHG� E\� WKH� LPSRUWDQFH� RI� WKH�
0RWKHU� (DUWK� GHLW\� Pachamama to 

indigenous groups.�� Indigenous people 

also have the right to be informed about 

GHYHORSPHQW�SURMHFWV�WKDW�DIIHFW�WKHP��

:KLOH� WKLV� LV�D�SURPLVLQJ�VWDUW��%ROLYLD¶V�
/DZ� RI� 0RWKHU� (DUWK� QHHGV� DGGLWLRQDO�
PHDVXUHV�WR�PRUH�HIIHFWLYHO\�SURWHFW�WKH�
forests and farmlands that indigenous 

people’s livelihoods depend on, but 

ZKLFK�DUH�WKUHDWHQHG�E\�FOLPDWH�FKDQJH��
There are no mechanisms to enforce the 

ULJKWV�RI�%ROLYLDQ�FLWL]HQV�HQVKULQHG�LQ�WKH�
Law.�� Indigenous people have no legal 

standing to protest against government 

DFWLRQV� WKDW� GHVWUR\� QDWXUDO� UHVRXUFHV��
VXFK� DV� WKH� FRQVWUXFWLRQ� RI� D� KLJKZD\�
WKURXJK�WKH�UDLQIRUHVW��WKH�/DZ�UHTXLUHV�
RQO\�WKDW�WKH\�PXVW�EH�LQIRUPHG�DQG�QRW�
WKDW�WKH\�DFWLYHO\�FRQVHQW��$V�WKH�%ROLYLDQ�
HFRQRP\�FRQWLQXHV�WR�GHSHQG�KHDYLO\�RQ�
extractive industries,��� LW�VHHPV�XQOLNHO\�
that the Law will allow indigenous 

people to challenge large government-

VSRQVRUHG�PLQLQJ� DQG� HQHUJ\� SURMHFWV��

7KH� EDQ� RQ� JHQHWLFDOO\� PRGL¿HG� FURSV�
has raised concerns about the lack of 

FRQVXOWDWLRQ� ZLWK� LQGLJHQRXV� IDUPHUV��
some farmers have fought against the 

EDQ� EHFDXVH� WKH\� GHSHQG� KHDYLO\� RQ�
JHQHWLFDOO\� PRGL¿HG� VHHGV�� HVSHFLDOO\�
VR\EHDQV���

Key lessons and 
recommendations

Countries considering similar laws can 

gain useful insights from Bolivia’s Law 

RI� 0RWKHU� (DUWK�� 6SHFL¿F� JRYHUQPHQW�
actions, outlined below, can give 

LQGLJHQRXV�SHRSOHV�WKH�DELOLW\�WR�SURWHFW�
their natural resources.

encourage partnerships  
between scientists and 
indigenous knowledge holders 
Bolivia’s experience suggests that 

adaptation plans and earth rights laws 

DUH� VWURQJHVW� LI� WKH\� EULQJ� WRJHWKHU�
indigenous knowledge holders and 

social and natural scientists. However, 

GLI¿FXOWLHV� LQ� FRPPXQLFDWLRQ� FDQ� DULVH�
when scientists and indigenous peoples 

WU\�WR�ZRUN�WRJHWKHU��VR�HIIRUWV�DUH�QHHGHG�
to build an open dialogue between the 

two communities. In the past, some 

scientists have viewed indigenous 

knowledge as a rigid set of traditions 

unable to be integrated with innovations, 

UDWKHU�WKDQ�D�ÀH[LEOH�DQG�GLYHUVH�WRRONLW�
of local knowledge.�� For instance, 

LQGLJHQRXV� SHRSOH� PD\� FRQVLGHU� D�
range of social and environmental 

IDFWRUV� WKDW� VFLHQWLVWV� ZRXOG� QRUPDOO\�
exclude.���6RPH�VFLHQWLVWV�DUH�UHOXFWDQW�
to use indigenous knowledge because 

traditional techniques fail to predict 

WKH� FRPSOH[LWLHV� RI� FOLPDWH� FKDQJH� ±�
which is also putting modern science 

to the test. Improved cooperation could 

Adaptation plans are 
strongest if they bring 
together indigenous 

knowledge holders and social 
and natural scientists.
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increase indigenous people’s trust of 

PRGHUQ� VFLHQWL¿F� IRUHFDVWV� DQG� DOORZ�
FOLPDWH� VFLHQWLVWV� WR� ¿QH�WXQH� FOLPDWH�
SUHGLFWLRQV� E\� JURXQG�WUXWKLQJ� VRPH�
RI� WKH� PRGHOV� E\� PRQLWRULQJ� PLFUR�
climates.�� It would also allow farmers 

WR�SOD\�DQ�DFWLYH�UROH�LQ�FRQWULEXWLQJ�DQG�
disseminating information based on their 

local ecological observations, as well as 

LQFRUSRUDWLQJ�FRPPXQLW\�FRQFHUQV���

A group of Bolivian researchers from 

D� ZLGH� YDULHW\� RI� DFDGHPLF� ¿HOGV� KDYH�
created a process that integrates 

science and indigenous knowledge to 

LPSURYH�WKH�DGDSWLYH�FDSDFLW\�RI�$QGHDQ�
farmers. First, farmers and researchers 

established an understanding of the 

changes that have occurred in weather 

SDWWHUQV� DQG� DJULFXOWXUDO� \LHOGV�� GUDZQ�
IURP� KRXVHKROG� VXUYH\V� RI� OLYHOLKRRG�
strategies, meteorological data from 

WKH�$OWLSODQR��DQG�FRPPXQLW\�LQWHUYLHZV�
about perceptions of climate change.�� 

Next, researchers used existing global 

climate change models to reveal potential 

IXWXUH� LPSDFWV� RQ� DJULFXOWXUH�� )LQDOO\��
researchers shared this information 

with local indigenous communities to 

help create mitigation and adaptation 

strategies, and to encourage alternative 

SUDFWLFHV��2WKHU�SURMHFWV�OLQNLQJ�VFLHQWL¿F�
and indigenous knowledge have reduced 

WKH� YXOQHUDELOLW\� RI� $QGHDQ� IDUPHUV� E\�
developing pest- and disease-resistant 

crop varieties, using organic production 

PHWKRGV�� SURPRWLQJ� JHQHWLF� GLYHUVLW\��
DQG� HVWDEOLVKLQJ� WLPHO\� UHVSRQVHV� WR�

natural disasters through local seed 

production and distribution.��

Create policies that improve 
adaptive capacity and 
indigenous people’s status
National governments can institute 

policies and enact earth rights laws 

that encourage engagement, support 

the adaptive capacities of indigenous 

people, and improve their political status. 

The inclusion of indigenous people 

DV� MRLQW� GHFLVLRQ�PDNHUV� LQ� ORFDO� DQG�
national adaptation initiatives and natural 

UHVRXUFH� ODZV�±� IURP�GHVLJQ� WKURXJK�WR�
LPSOHPHQWDWLRQ� ±� ZLOO� KHOS� WR� HQVXUH�
that their valuable knowledge informs 

WKHVH� SURMHFWV���� *RYHUQPHQW� SROLFLHV�
and programmes can support training in 

WUDGLWLRQDO� SUDFWLFHV� IRU� \RXQJ�SHRSOH��� 
provide funding for adaptation efforts, 

help to preserve nomadic and semi-

QRPDGLF�OLIHVW\OHV��DQG�SURPRWH�GLYHUVLW\�
of domestic crops and animals.33

(QFRXUDJLQJ� HQYLURQPHQWDOO\� VXVWDLQ�
able economic development will also 

build indigenous people’s resilience 

WR� �FOLPDWH� FKDQJH� E\� LPSURYLQJ� WKHLU�
 economic status. Increased income 

and access to resources enables 

vulnerable populations to better 

adapt to climate- related challenges 

and reduce weather-related losses.34 

*RYHUQPHQW� �LQYHVWPHQWV� LQ� LPSURYHG�
water infrastructure management 

and the promotion of certain adaptive 

indigenous agricultural techniques can 

serve the dual goals of climate resilience 

and economic development.

National governments can also increase 

indigenous participation in international 

climate negotiations. Through the United 

Nations Framework Convention on 

&OLPDWH�&KDQJH��81)&&&���WKH�%ROLYLDQ�
*RYHUQPHQW� KDV� VRXJKW� WR� VWUHQJWKHQ�
the role of indigenous groups and refocus 

WKH�GHEDWH�RQ�HTXLW\�35 In its submissions 

Indigenous groups have 
asked the UNFCCC to 
host regular sessions on 

indigenous knowledge and its 
relevance to tackling climate 
change. Indigenous woman harvesting quinoa
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to the UNFCCC, Bolivia has also 

requested that the International Panel 

on Climate Change calculate the costs 

of adaptation as well as climate-related 

loss and damage, so that the world’s 

most vulnerable populations can receive 

WKH�¿QDQFLDO�DQG� WHFKQLFDO�VXSSRUW� WKH\�
need to cope.36 Therefore, both national 

governments and the UNFCCC should 

ensure that climate change policies at 

DOO� OHYHOV� UHÀHFW� WKH� LQSXW�RI� LQGLJHQRXV�
people. 

Promote the use of indigenous 
knowledge through international 
initiatives
Protection is needed to ensure that 

�RXWVLGHUV� GR� QRW� QHJDWLYHO\� LPSDFW�
indigenous rights. Indigenous commu-

nities are often fearful of outside 

Box 1. The role of international initiatives

7KH�LQWHUQDWLRQDO�FRPPXQLW\�FDQ�VXSSRUW�SURMHFWV�WKDW�HQFRXUDJH�WKH�XVH�RI�
indigenous knowledge to build resilience to the negative impacts of climate 

FKDQJH�� ,QWHUQDWLRQDO� LQLWLDWLYHV� FDQ�KHOS� LPSURYH� UHVLOLHQFH�E\� FRPELQLQJ�
WUDGLWLRQDO�PHWKRGV�WKDW�XVH�WKH�SK\VLFDO�FRQGLWLRQV�RI�WKH�ODQG�WR�HIIHFWLYHO\�
manage the impacts of extreme weather events, with modern approaches to 

sustainable natural resource use.

$�SURMHFW� LQ�%ROLYLD¶V�$PD]RQ� WKDW� LV�¿QDQFHG�E\�2[IDP�DQG� WKH�.HQQHWK�
/HH�)RXQGDWLRQ�GHPRQVWUDWHV� WKH� UROH� WKDW� LQWHUQDWLRQDO� VXSSRUW� FDQ�SOD\�
LQ�HQFRXUDJLQJ�WKH�XVH�RI�LQGLJHQRXV�NQRZOHGJH��7KH�SURMHFW�SURPRWHV�WKH�
XVH�RI�D�FHQWXULHV�ROG�LUULJDWLRQ�V\VWHP�WR�DGDSW�WR�FOLPDWH�UHODWHG�LQFUHDVHV�
LQ� DQQXDO� ÀRRGLQJ�39� 7KH� V\VWHP� LV� FRPSRVHG� RI� UDLVHG� HDUWK� SODWIRUPV�
HOHYDWHG� DSSUR[LPDWHO\� WZR� PHWUHV� DERYH� WKH� JURXQG� ±� KLJKHU� WKDQ� WKH�
ÀRRG�ZDWHUV�WKDW�ZRXOG�RWKHUZLVH�ZDVK�DZD\�VHHGV�DQG�FURSV��7KH�UDLVHG�
SODWIRUPV�DUH�VXUURXQGHG�E\�FDQDOV�WKDW�LUULJDWH�DQG�SURYLGH�QXWULHQWV�WR�WKH�
FURSV�GXULQJ�WKH�GU\�VHDVRQ��%HIRUH�PRGHUQ�IDUPHUV�DGRSWHG�WKLV�WUDGLWLRQDO�
LUULJDWLRQ�V\VWHP��WKH\�ORVW�WKHLU�FURSV�HYHU\�WLPH�WKH�DUHD�ÀRRGHG��LQ�����±
������ÀRRGV�DIIHFWHG�DERXW���������SHRSOH�DQG�UHVXOWHG�LQ�86�����PLOOLRQ�
in damages.���$V�RI����������� IDPLOLHV�KDG�HQUROOHG� LQ� WKH�SURMHFW��ZKLFK�
KHOSV� EXLOG� WKH� LUULJDWLRQ� V\VWHP� WR� LPSURYH� SODQW� VXUYLYDO�� 1HYHUWKHOHVV��
FKDOOHQJHV�UHPDLQ��PDQ\�ORFDOV�DUH�VFHSWLFDO�DERXW�DGRSWLQJ�WKHVH�V\VWHPV�
EHFDXVH�RI� WKH�SK\VLFDO�HIIRUW�QHHGHG� WR�FRQVWUXFW� WKHP�DQG� WKH�¿QDQFLDO�
uncertainties of farming in the area.
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