
Poverty and Witch Killing
Review of Economic Studies 2005

Edward Miguel

October 24, 2013



Introduction

General observation: Poverty and violence go hand in hand.

Strong negative relationship between economic growth and crime
across countries. See Fajnzylber et al (2002), Fearon and Laitin
(2003), Dreze and Khera (2000), etc.

Existing studies are typically unable to resolve the key econometric
identification issues of omitted variable bias and endogeneity. For
e.g., the unobserved quality of local government institutions.

This paper uses local rainfall variation to identify the impact of
income shocks on murder in a rural Tanzanian district.

Extreme rainfall is exogenous and is associated with poor harvests and
near-famine conditions in the region, and a large increase in the
murder of “witches”.

The results provide novel evidence on the role of income shocks in
causing violent crime, and religious violence in particular.



Background on Witchcraft

Witchcraft beliefs are widely held throughout Sub-Saharan Africa,
serve a variety of social purposes, and have shown no tendency to lose
salience during the post-colonial period (Moore and Sanders, 2001).

African witches (female or male) are widely thought to use their
occult powers to inflict harm on other community members.

Witchcraft beliefs are strong in ethnically Sukuma western Tanzania
(“Sukumaland”), where a large proportion of the population follows
traditional religions and have never adopted Christianity or Islam.

In the study area, Meatu District in Shinyanga Region, nearly
two-thirds of 2001 household survey respondents claimed to mainly
follow traditional religions.

Residents of western Tanzania and anthropologists who study the area
claim that relatives and neighbours are typically behind the murders.



Attitude towards Witchcraft

Public witchcraft accusations have been illegal since the British
Witchcraft Ordinance of 1928... however, the Tanzanian government
efforts to stop the killings have been limited and unsuccessful.

Witch killings linked to the resurgence of a pre-colonial village
political institution, called Sungu-sungu, the male elders council.

Sungu-sungu is popularly credited with ending rural disorder by
organizing village patrols to punish suspected cattle thieves...but the
Sungu-sungu consider combating witches central to their mission of
promoting village security.

“In the Sukuma community, if you kill a witch it is not really
considered a crime. Its like you are doing something for the
community” (BBC, 2002).

Witch killings are not unique to Tanzania (not even to Africa).



Some theoretical explanations for witch killing:

One hypothesis is that the large negative income shocks associated
with extreme weather are the driving force behind witch attacks
(Income shock theory).

Why the targeting of elderly women rather than men as witches?
Possible answers: gender inequality, patrilocal exogamy.

One socio-cultural explanation: cultural norm which dictates that
elderly women witches must be killed following extreme rainfall, but
not after other calamities or events.

However, a 2004 survey conducted in the Tanzanian study district
indicates otherwise.The most common stated explanation for witch
murders is causing death of an individual at 95.1% of respondents.

Another socio-cultural theory is that witches are killed as scapegoats
following household or village calamities, which may include extreme
rainfall (Scapegoat theory).



Data and Measurement: Survey data

Data collection for two survey instruments – the Village Council
Survey and the Household Survey – was carried out in two waves
during 2001-2002. The Village Council Survey data is for 67 villages
in Meatu district.

Asked the Village Council: “Has this village faced any natural
disasters or calamities in the past ten years? (Prompt: For example,
drought, famine, floods, locusts.)”.

Also collected information on outbreaks of human disease epidemics
(usually cholera or measles) by year.

Precise village-level rainfall gauge measures do not exist for most
villages, and that is why the survey reports.

Obtained annual rainfall data over six years from the single rainfall
station in the district capital, and compared these figures to Village
Council Survey reports from 7 villages located in the same admin ward
as the rainfall station, to validate the accuracy of the survey reports.



Data and Measurement: Survey data II

Village Council members asked whether there had been any murders
in the village during the previous 10 years: more reliable than
government crime statistics.

There was also a remarkable openness in discussing witch killings
(witch murderers are rarely if ever punished by the authorities).

The number of non-fatal witch attacks by year was also collected
during village council surveys; however, this variable is more difficult
to capture than murder.

The Household Survey was administered to 15-20 households from
each village, (total 1293 households). Surveyed households were
randomly sampled from the Village Tax Register.

The Household Survey collected detailed socio-economic and
demographic information, as well as a consumption expenditure
module for a subset of households.
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TABLE 1

Descriptive statistics

Mean Std dev. Obs.

Panel A:Crimes per village-year (Village Council Data)
Witch murders 0·09 0·33 736
Witch murders per 1000 households 0·23 0·87 736
Witch murders and attacks 0·20 0·57 736
Witch murders and attacks per 1000 households 0·47 1·56 736
Non-witch murders 0·11 0·41 736
Non-witch murders per 1000 households 0·23 1·01 736
Total murders 0·20 0·53 736
Total murders per 1000 households 0·45 1·35 736

Panel B:Natural calamities per village-year (Village Council Data)
Extreme rainfall (drought or flood) 0·18 0·38 736
Extreme rainfall, current year and previous year 0·08 0·27 736
Drought 0·13 0·34 736
Flood 0·06 0·23 736
Famine 0·18 0·38 736
Human disease epidemic (e.g.cholera, diarrhoea, measles) 0·15 0·36 736
Livestock disease epidemic 0·01 0·08 736

Panel C:Village characteristics
(Village Council and Household Survey Data)
Annualper capitaconsumption expenditures (U.S.$) 196·8 81·1 736
Average years of education 4·0 1·1 736
Proportion Sukuma ethnic group 0·91 0·16 736
Proportion households grow cash crops 0·62 0·22 736
Households per village 409·2 176·4 736
Proportion practice traditional religions 0·64 0·21 736
Women’s community groups per household 0·0035 0·0045 736

Notes:In the Household Survey, both men and women were surveyed, though two-thirds of respondents
were men. Year 2002 data are for the period January–August 2002 (and were collected during July–August
2002). The rainy season runs from October (of the previous calendar year) to February. These averages are
weighted by the number of households per village.

there were 138 witch murders or non-lethal attacks during the period, which is equivalent to an
annual 1 in 500 chance that a woman over age 50 was killed or attacked as a witch. Although
these are relatively low odds, if the probability of being attacked is identically and independently
distributed for individuals each year (which seems a reasonable starting point), then a 50-year-old
woman faces a 2% chance of being the victim of a witch attack over the next 10 years.

Extreme rainfall occurs approximately once in six years, typically from drought but
also from flooding (including the massive 1998 El Niño floods—Table 1, Panel B). Villages
experience two consecutive years of extreme rainfall in 0·08 of all years. Famine and human
disease epidemics also typically occur approximately once every six years (the means are 0·18
and 0·15, respectively).

Annual per capita income in 2001 was only $197 (Table 1, Panel C), meaning that
households in this area are poor even for Tanzania, one of the poorest countries in the world with
per capita income of approximately U.S.$256 (UNDP, 2002). The average household survey
respondent had four years of education, again below the Tanzanian average (United Republic
of Tanzania, 1999). The Sukuma ethnic group make up approximately 90% of the population,
and the district has a high rate of adherence to traditional religions, at 64%. There are only two
women’s community groups per village on average.

As further evidence on poverty in this region, just 2% of households use irrigation rather
than rain-fed agriculture, only 6% have a household member with a salaried formal sector job,



Descriptive Statistics: Highlights

Murders are nearly evenly divided between witch murders and
non-witch murders: 65 witch murders and 68 non-witch murders.

Extreme rainfall occurs approximately once in six years, typically from
drought but also from flooding.

Households in this area are poor even for Tanzania, one of the poorest
countries in the world with per capita income of approximately
U.S.$256 (UNDP, 2002).

The Sukuma ethnic group make up approximately 90% of the
population, and the district has a high rate of adherence to traditional
religions, at 64%.

There are only two women’s community groups per village on average.
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TABLE 2

Witch murder victim characteristics

Mean

Panel A:Demographic characteristics
Female 0·96
Age 57·6
Had relatives in the village 0·98
Lived in a household with others 0·87
Sukuma ethnic group 0·96

Panel B:Socio-economic characteristics
Ownership of household goods (e.g.radio, bicycle):

“Below average” 0·69
“Average” 0·31
“Above average” 0

Ownership of livestock:
“Below average” 0·55
“Average” 0·38
“Above average” 0·08

Ownership of land:
“Below average” 0·32
“Average” 0·57
“Above average” 0·11

Panel C:Timing of witch murders
Pre-harvest/harvest season (February–July) 0·74

February 0·02
March 0·07
April 0·21
May 0·12
June 0·12
July 0·19

Post-harvest season (August–January) 0·26
August 0·07
September 0·05
October 0
November 0·05
December 0·07
January 0·02

Notes:Data are from the 2002 Village Council Survey, on the most
recent witch murder victim in the village. The standard deviation
of victim age is 12·9 years. Data on ownership of household goods
are missing for 4 of 53 victims, and month data are missing for 11
of 53 victims.

and 75% of income goes toward food consumption on average. The principal food crop in the
district is corn (maize), which is grown by 84% of households, while the main cash crop is
cotton, grown by 64% of households. Unpaved roads to neighbouring districts, a minimal formal
financial infrastructure, and poor grain storage conditions combine to produce large fluctuations
in the local price of grain through the calendar year. Although formal crop insurance is unknown,
fully 73% of villages had received at least some food relief aid from the Tanzanian government
or a non-governmental organization in the recent past (although we unfortunately do not have
the exact years of relief), highlighting the chronic food insecurity in this area.

Witch killing victims are nearly all female (96%—Table2, Panel A), with relatives living
in the village (98%), and ethnically Sukuma (96%). Both the median and mean victim ages are
over 50 years old. Although 87% of victims lived with relatives at the time of the murder, some
lived alone (we unfortunately did not collect information on widow status, but it is reported



Estimation Strategy

The exogeneity of local rainfall variation is central to the
identification strategy.

Area of Meatu district is large (8835 sq. km); altitude in the district
varies between 1000 and 1400 m above sea level; northern part of the
district often receives over 900 mm of rain per year, while southern
and eastern parts receive only 400 mm of rain.

Ideally use household income data for each village–year, and employ
an IV approach to identify the effect of income shocks on murder
(using rainfall as IV for average village income, or for the proportion
of village households experiencing a drop in income).

No longitudinal income data. Hence, focus on the reduced-form
impact of extreme rainfall on murder.

Recall: There are longitudinal rainfall and murder data for 67 villages
over 11 years, 1992–2002.



Estimation Framework

Estimation equation:

Mkt = α + X ′
ktβ + γRkt + εkt . (1)

Mkt is the number of witch murders in village k during year t.

Rkt = 1 if a drought or floods occurred in village k during year t.

Village fixed effects (αk) capture time-invariant omitted variables
(most obviously geographic factors) that could be correlated with
both rainfall and murder. Hence...

Mkt = αk + X̃ ′
ktβ + γRkt + εkt . (2)
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TABLE 3

Extreme rainfall and village calamities

Explanatory variable Dependent variable:

Annualper capitaconsumption Famine Human
expenditures (U.S.$) disease epidemic

OLS OLS OLS OLS OLS
(1) (2) (3) (4) (5)

Extreme rainfall (drought or flood) −50·7∗∗
−50·1∗ 0·47∗∗∗

−0·03
(24·8) (26·6) (0·07) (0·04)

Human disease epidemic 4·4 0·04
(25·7) (0·05)

Drought −38·5∗

(21·3)
Flood −74·9

(48·4)
Average years of education 1·7 1·8 0·0

(13·0) (13·4) (12·9)
Proportion Sukuma ethnic group −12·0 −12·1 −14·5

(63·5) (64·8) (65·3)
Proportion households grow cash crops −2·7 −2·9 3·7

(56·2) (56·3) (56·2)
Households per village/1000 0·07 0·07 0·07

(0·07) (0·07) (0·07)
Proportion practice traditional religions 17·2 17·4 22·7

(52·5) (53·4) (52·4)
Women’s community groups per household 2116 2083 2333

(2492) (2465) (2571)
Geographic division fixed effects Yes Yes Yes No No
Village fixed effects (67 villages) No No No Yes Yes

R2 0·14 0·14 0·15 0·26 0·06
Root MSE 81·4 82·1 81·8 0·34 0·37
Mean of dependent variable 196·8 196·8 196·8 0·18 0·15
Number of observations 67 67 67 736 736

Notes:Huber robust standard errors in parentheses. Significantly different from zero at 90% (*), 95% (**), 99%
(***) confidence. Observations are weighted by the number of households per village. Regression disturbance terms
are clustered at the village level. Regression 1 only contains data for 2001, the only year in which a household
consumption expenditure survey was conducted. In regression 3, we cannot reject the hypothesis that the coefficient
estimates on Drought and Flood are equal(p-value= 0·50).

4.2. Witch killing results

Extreme rainfall leads to large income drops in Meatu district: regressing average village income
in 2001 on an indicator for extreme rainfall in that year, as well as on geographic division
indicators and village characteristics—average educational attainment, proportion of households
growing a cash crop, proportion Sukuma, proportion who follow traditional religions, number
of households in the village, and the number of women’s groups per household—indicates that
average income is approximately U.S.$51 lower (standard error U.S.$25) in villages experiencing
extreme rainfall, about 25% of average income, and this effect is statistically significant at 95%
confidence (Table3, regression 1). In contrast, human disease epidemic years are not associated
with per capitaincome (regression 2);a priori, human disease outbreaks may either increase or
decreaseper capitaincome, depending on the labour productivity of disease victims. Floods have
a somewhat more negative effect on income than droughts, but we cannot reject the hypothesis
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TABLE 4

Extreme rainfall and witch murders

Explanatory variable Dependent variable:witch murders

OLS OLS OLS OLS OLS
(1) (2) (3) (4) (5)

Extreme rainfall (drought or flood) 0·085∗∗ 0·076∗∗ 0·098 0·085∗∗ 0·056
(0·042) (0·037) (0·059) (0·042) (0·038)

Extreme rainfall, previous year −0·000
(0·042)

Extreme rainfall, −0·032
current year and previous year (0·080)

Human disease epidemic −0·006
(0·036)

Village fixed effects (67 villages) Yes No Yes Yes Yes
Socio-economic controls, and No Yes No No No

geographic division fixed effects
Year fixed effects (11 years) No No No No Yes

R2 0·15 0·05 0·16 0·15 0·19
Root MSE 0·32 0·32 0·31 0·32 0·31
Mean of dependent variable 0·09 0·09 0·09 0·09 0·09
Number of observations 736 736 736 736 736

Notes:Huber robust standard errors in parentheses. Significantly different from zero at 90% (*),
95% (**), 99% (***) confidence. Observations are weighted by the number of households per
village. Regression disturbance terms are clustered at the village level. Socio-economic controls
include Average years of education, Proportion Sukuma ethnic group, Proportion households
grow cash crops, Households per village/1000, Proportion practice traditional religions, and
Women’s community groups per household.

that floods and drought have the same effect (regression 3,F-test p-value = 0·45), and thus
the extreme rainfall indicator is used as the main explanatory variable in the analysis below.
Extreme rainfall is also associated with famine: the coefficient estimate on extreme rainfall is
0·47 (standard error 0·07), while disease epidemics are not associated with famine (regression
4). Extreme rainfall is uncorrelated with human disease epidemics (regression 5).

In the main empirical result of the paper, extreme rainfall is strongly positively associated
with witch murders (Table4, regression 1): extreme rainfall is associated with 0·085 more witch
murders per village-year (significant at 95% confidence) in the village fixed effects specification,
which implies that there are twice as many witch murders in years of extreme rainfall as other
years. Results are similar with Poisson, negative binomial, ordered probit and probit estimation
(Appendix, Table A1). However, the fact that there are also some witch killings in normal
rainfall years, and that extreme rainfall shocks explain only a fraction of total variation in
the killings, suggest that negative income shocks may be just one of several causes of witch
killing.

Drought and flood both have a similar impact on murders—with point estimates of 0·099
and 0·080, respectively (regressions not shown)—and hence we again focus on the single extreme
rainfall indicator. Including geographic division indicators and village characteristics yields
similar results (Table4, regression 2, coefficient estimate 0·076, standard error 0·037)—although
note that these non-fixed effect estimates may potentially suffer from bias due to endogeneity,
since the village characteristics were collected at the end of the study period (in 2001–2002).
The main witch murder result is similar when controls for extreme rainfall in the previous
year and in two consecutive years are included (regression 3), neither of which is significantly
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Year

  Average witch murders

  Proportion extreme rainfall

1992 1994 1996 1998 2000 2002

0

0·2

0·4

0·6

Note: The data for 2002 are for January through July/August

FIGURE 1

Proportion of villages with extreme rainfall and average witch murders, by year (1992–2002)

correlation between extreme rainfall reports and witch killing. Unfortunately, the data-set only
contains village socio-economic measures for one year near the end of the sample period (2001),
so local characteristics cannot be directly controlled for each village-year observation. However,
any bias from such village-specific time-varying factors is likely to be small: the main empirical
result is largely robust to the inclusion of village-specific time trends, which capture linear trends
in village development (point estimate 0·074, standard error 0·048).22

To test for outliers, we also dropped one village at a time and the resulting estimates range
from 0·07 to 0·11 and are significantly different from zero at 90% confidence in all cases (results
not shown).23,24 Using a two-sample instrumental variable approach, related toAngrist and
Krueger(1992), we estimate the structural relationship between average village income (in U.S.

22. A second method—which compares extreme rainfall reports across neighbouring villages—also suggests that
any reporting bias due to changing village “development” is likely to be small. For 2001, the year socio-economic
data were collected, villages at higher levels of “development” (proxied by three measures: average adult education,
proportion of households growing cash crops, and the number of women’s groups) are no less likely to report extreme
rainfall shocks than other villages within their same geographic ward, nearby villages which are subject to similar
extreme rainfall shocks (there are 19 wards in the sample, each with about four villages on average). In a regression
with the 67 sample villages, none of the three village socio-economic measures (the explanatory variables) is statistically
significantly associated with the extreme rainfall report in 2001 (the dependent variable). In particular, the coefficient
estimate on average years of education is only 0·01 (s.e. 0·13), on growing a cash crop is−0·39 (s.e. 0·26), and on the
number of women’s groups is−0·0 (s.e. 24·0). If we examine the period 1999–2002 in order to increase sample size, and
include ward-year fixed effects, the point estimates are again all statistically insignificant and economically small: the
coefficient estimate on average years of education is−0·02 (s.e. 0·05), on growing a cash crop is 0·11 (s.e. 0·22), and on
women’s groups is−9·0 (s.e. 8·8). Although neither of these two approaches alone completely rules out the possibility
of bias due to time-varying omitted variables, taken together they cast considerable doubt on the possibility that such
bias is driving the main empirical result.

23. We also investigated using world cotton prices as an alternative source of exogenous variation in income, but
the cotton price is not significantly related to witch killings (results not shown). However, note that there is just a single
world price of cotton and hence no variation across villages in a given year. The effect of extreme rainfall on witch
murders is robust to the inclusion of the cotton price as an additional explanatory variable (result not shown).

24. A specification in which extreme rainfall is used as an instrument for famine yields a point estimate of 0·20
(standard error 0·11), although this is potentially misleading since extreme rainfall that does not result in full-blown
famine may still be associated with a negative income shock,i.e. the exclusion restriction may not hold.
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TABLE 5

Extreme rainfall and violent crime

Dependent variable Coefficient estimate on extreme rainfallR2 Root MSE
(drought or flood)

Panel A:Witch murders and attacks
(1) Witch murders 0·085∗∗ 0·15 0·32

(0·042)
(2) Witch murders per 1000 households 0·173∗ 0·16 0·84

(0·094)
(3) Witch murders and attacks 0·144∗ 0·11 0·56

(0·082)
(4) Witch murders and attacks per 1000 households 0·206 0·11 1·56

(0·162)

Panel B: Non-witch murders
(5) Non-witch murders −0·001 0·11 0·41

(0·036)
(6) Non-witch murders per 1000 households −0·01 0·14 0·99

(0·08)

Panel C:Total murders
(7) Total murders 0·100 0·13 0·54

(0·068)
(8) Total murders per 1000 households 0·125 0·12 1·33

(0·124)

Notes:Huber robust standard errors in parentheses. Significantly different from zero at 90% (*), 95% (**), 99% (***)
confidence. Observations are weighted by the number of households per village. Regression disturbance terms are
clustered at the village level. Village fixed effects are included in all specifications, which are analogous toTable 4,
regression 1. All regressions have 736 observations. Each coefficient estimate is from a separate regression.

dollars) and witch murders as(0·085)/(−50·7) = −0·00167, and thus an increase in income
from the Meatu average to the Tanzanian national average of U.S.$256 would reduce witch
murders by−0·1 per village-year.

Witch murders in extreme rainfall years are concentrated in villages where residents practice
traditional religions: the coefficient estimate on the interaction between extreme rainfall and
the proportion practising traditional religions, in a specification without village fixed effects,
is 0·27 (standard error 0·14, regression not shown). It remains possible that this term is actually
capturing an unobserved dimension of local socio-economic status correlated with the strength
of traditional religion, in line with a theory in which low income is a main driver of witch
killings. However, this finding also provides suggestive evidence that income shocks and strong
witchcraft beliefs are both necessary conditions for the killings to occur, highlighting the possible
interaction of economic conditions and cultural factors. In fact, witch killing patterns in Tanzania
as a whole appear consistent with a view in which socio-cultural factors are central: while many
parts of Tanzania are poor, semi-arid and are regularly hit with large rainfall shocks, nationally
two-thirds of all reported witch killings occur in the ethnically Sukuma regions of western
Tanzania (which account for only 12% of the national population,Mesaki, 1994). In contrast, the
effect of extreme rainfall is not significantly different in villages with more income, education,
households growing cash crops, total households, or local women’s groups (results not shown).

The witch murder results are robust to the use of a murder rate per 1000 households25

(Table 5, row 2), and coefficients are similarly large and positive, though not always

25. Total village population is missing in several villages, hence the use of the number of households.



Some observations

Disease epidemics are not significantly associated with witch murders
(Table 4, regression 4), a finding that bolsters the income shock
theory over the scapegoat theory.

Witch murders in extreme rainfall years are concentrated in villages
where residents practice traditional religions: the estimate on Extreme
rainfall * proportion practising traditional religions, without village
fixed effects, is 0.27 (s.e. is 0.14).

Extreme rainfall is unrelated to the number of non-witch murders:
appears to rule out the possibility that a general breakdown in local
law enforcement is the true underlying cause of increased witch
murders in extreme rainfall years.



Conclusion

The analysis suggests that income shocks are a key underlying cause
of the murder of elderly women as “witches” in Tanzania: extreme
rainfall leads to large income drops and a doubling of witch murders.

Policy I: Improving the system of formal insurance against extreme
rainfall shocks, to provide households with better means of smoothing
their consumption across years of good and bad rainfall. For e.g.,
African Famine Early Warning System (FEWS)

Policy II: Provide elderly women with regular pensions, which would
transform them from a net household economic liability into an asset,
and could help households smooth their consumption.
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