














Figure 3: Localization of opium production and fighting
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Note: District with fighting in at least one year are hatched.

4.2 Findings

In this section we provide our main estimates of the effect of (violent) conflict on subsequent
opium production. The core results are shown in Table 3, which shows the results of regressing
opium production on contemporaneous and lagged conflict with and without one- and two-way
fixed effects. From Figure 2, it is clear that spurious results may arise if we do not take into
account the trending in the level of both conflict and opium production. Consequently, most
of our specifications include period dummies, which also accounts for changes in national and
international policies, world market prices of opium, etc. We also control for district fixed effects,
so variables such as the quality of the soil, ethnicity, former Taliban control and so do not drive
the results.

The strongest test of our hypothesis is Column (6) of Table 3, where we estimate a strong
and highly significant effect of lagged conflict on subsequent opium production at the district
level, even after controlling for district and year fixed effects and contemporaneous conflicts.
It is important to note that the identification in this table is based on two-way fixed effects,
i.e. we assume that, conditional on the other right-hand-side variables and the fixed effects, the
placement of the soldiers is exogenous to opium production. We have argued that this is a
reasonable assumption in Section 4.1, based on official and unofficial US and NATO statements
and the fact that eradication measures are uncorrelated with Western casualties. The rest of
this section provides tests dedicated to checking whether the estimated relationships in Table 3
are causal. The estimated relationships in Table 3 passes all these test by a clear margin, and
together these findings clearly show that there is a causal link from conflict to poppy cultivation.
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Table 3: Effects of Western combat casualties on opium production

(1) (2) (3) (4) (©) (6)

Casualties, district 969.6* 565.2%*
(519.6) (305.1)

Casualties, district lagged T71.1%* 490.8%*  368.3*%*F* 392 .8%**
(351.2) (197.6) (141.5) (144.6)

Casualties, district two lags 229.7 -119.7
(231.2) (314.2)

District FE No No No Yes Yes Yes
Year FE No No No No Yes Yes
R? 0.028 0.011 0.001 0.007 0.034 0.040
N 2303 1974 1645 1974 1974 1645

Notes: Effects of contemporaneous and lagged Western combat casualties on opium production
(2001-2007). Casualties on district level.

Standard errors are clustered on province-year

District level estimates

Table 3 shows results from regressions at the district level. Our claim is that conflicts stimulate
poppy cultivation. Column (1) shows that there is a strong, positive, and significant contempo-
raneous correlation between casualties and opium production. However, as the planting season
starts in October (UNODC, 2003, p. 31), one-year lagged effects of casualties on opium produc-
tion seem to be a better test of our hypothesis of a positive relationship between conflict and
opium production. From Column (2) we see that there is a strong and positive effect of one-year
lagged casualties on opium production, and this holds even when we control for district fixed
effects (Column (4)), year and district fixed effects (two-way fixed effects, Column (5)), and two-
way fixed effects together with contemporaneous and two-year lagged casualties (Column (6)).
The estimated coefficients are large. Using specification (5), where we have the lowest estimate,
going from no conflict to conflict is estimated to lead to an increase in the area under cultivation
of 368.3 hectares. This area on average produces about 14.7 metric tonnes of dry opium, which
can be transformed into about 1.2 metric tonnes of heroin or more then six million user doses of
200 mg.?2 Another way to grasp the magnitude is that it is 1.56 times the median production
of opium producing districts. Also note that the value of the estimated parameter of lagged
conflict on opium production has almost the same numerical value in columns (4), (5), and (6),
i.e. it seems to be very robust to different specifications. Again, these regressions control for
everything that is constant at the district level, so it is not differences in levels across different
districts that are generating the results. The positive relationship holds also for two-year lags,
but here the effect is not statistically significant, see column (3).

Which way does the causality go?

A sharp test of the direction of causality is a comparison of the association between conflict and
opium production during and directly after the planting season. The reason for this being a
sharp test of our hypothesis, is that if our hypothesis is correct, there should be a discontinuity
at the end of the planting season: conflict during the planting season should have a strong effect

220ne kg of heroin requires 11-13 kg of opium(UNODC, 2003, p. 133). Doses vary a lot, from 1-5mg for initial
doses to about 1g for very experienced users. The study by Gschwend et al. (2004) reports an average daily
consumption of 474mg among heavy users.
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on opium production, whereas conflict once the opium has been planted should have no effect.
All over Afghanistan, opium is planted between September and November. Planting later than
this significantly reduces yields, and is therefore extremely uncommon (UNODC, 2003, p. 31).
This is also confirmed by agronomic studies; although the optimal planting date depends on
agro-climatic conditions, germination is hindered in early sowing and late sowing leads to too
fast maturity and reduced opium yields (Yadav, 1983, p. 86). By planting 10 days after the
optimal day, yields are reduced by 13 percent (ibid.).

Any effect from opium production to conflict, however, should be independent of whether we
are in the planting season or not. If the battles were over the opium territory, warlords would
be equally interested in fighting back in January as in October. For this reason we can threat
conflict in the period after the planting season as a placebo, enabling us to identify the direction
of causality between conflict and opium production.

In Table 4, Columns (1) (without year fixed effects) and (6) (with year fixed effects) show
estimates from the same regressions as in Table 3, but now including only casualties from the
planting season. Columns (2) and (7) (without year fixed effects) and (3) and (8) (with year
fixed effects) measure the effect in the control group, i.e. the effect of conflict directly after the
planting season has ended. Columns (2) and (7) include casualties from a period equally long as
the planting season variable. There is less conflict in this period than in September to November;
the mean of the conflict variables is reported at the bottom of the table. Therefore, we also
try the same experiment using a control period that contains approximately the same level of
conflict, shown in Columns (3) and (8). From the Table we see that there is a sharp difference
in the estimated effect of conflict on opium production in the planting season relative to directly
after, the estimated effect in the planting season is strongly significant and in numerical value
somewhat above what we found in Table 3. The effect of casualties directly after the planting
season is much smaller in numerical value, and it is far from significant. We have also tried
including both casualties in and out of the planting season, see columns (4) and (5) (without
year fixed effects) and (9) and (10) (with year fixed effects). The results are again exactly the
same—only conflict during the planting season induces opium production.

The same direction of causality is confirmed in Table 5, which shows the results from a
Granger causality test. The two columns shows the results from regressions of current opium
production and conflict on one-year lags of the two. Again we see that lagged casualties have
a significant effect on opium production, whereas lagged opium production has no significant
effect on conflict. We can conclude that conflict Granger-causes opium production. In other
words, we can reject that the correlation we observe between conflict and subsequent opium
production is caused by Western soldiers going into areas where they have learned that there
is a lot of opium production combined with opium production being positively correlated over
time.

Where is the effect strongest?

Our mechanism should be stronger in areas in which the government has less control and where
it is easier to extract opium profits, i.e. areas in which governmental law enforcement is weak. In
terms of our model, such weak law enforcement is captured by a high level of #. The combination
of bad institutions and “lootable” resource rents is emphasized as a special bad case in the
resource curse literature (Mehlum et al., 2006).

To demonstrate that conflicts is particularly harmful where governmental law enforcement is
weak, we proxy bad institutions with (altitude-weighted) distance to Kabul. Law enforcement
is clearly best in Kabul, the area in which the government has full control and were there is
a strong presence of Western forces, and declining in the distance from the capital. This is of
course an imperfect proxy of government control, but since there is no reason to believe that
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Table 5: Granger causality test

Opium prod. Casualties

Opium production, lagged 0.643** 0.0000166
(0.250) (0.0000121)
Casualties, district lagged 461.8%* -0.282%**
(261.3) (0.109)
% 3.123 1.866
p-value 0.077 0.172
District FE Yes Yes
Year FE Yes Yes
N 1645 1645

Notes: Effects of lagged Western combat casualties and opium production on current Western
casualties and opium production. Casualties on district level. The equations are estimated using
the Arellano and Bond (1991) procedure, since they contain a lagged endogenous variable on the
right hand side. x? is the test statistic of a x? test of lagged casualties being different from zero
in column (1) and of lagged opium production being different from zero in column (2). p-value
1s the p-value of this test.

Robust standard errors in parentheses.

the measurement error introduced is non-classical, the estimates can be seen as lower bounds
on the true values. In Table 6 we study the interaction of fighting with the distance to Kabul.
The effect of casualties is stronger further away from Kabul. With an even split between the
half of the districts closest to and furthest away from Kabul, only the furthest half show any
relationship between fighting and opium production. That conflicts stimulate opium production
in areas where law enforcement is weak, is clearly in line with our theory.

Conflict or just the presence of Western soldiers?

One objection that could be raised to the results reported above is that Western casualties in
a district may be a measure of the presence of Western soldiers rather than the occurrence of
fighting. One mechanism that could generate the positive correlation in Table 3 could be the
following: When Western forces have control over an area, it is easier to smuggle drugs out since
these forces have an explicit policy of not intervening in drugs trade (see quotes above). To
control for this, we separate between the effects of hostile and non-hostile Western casualties.
Non-hostile casualties are events such as car accidents or illness, and indicate the presence of
Western soldiers in a district without indicating occurrences of fighting. We want to test whether
both hostile and non-hostile casualties have an effect on opium production versus the alternative
of only hostile casualties having an effect.

Table 7 reports the results from this analysis. The coefficients on hostile casualties are about
the same as in Table 3. The coefficients on non-hostile casualties are negative or insignificant,
indicating that there is no effect on opium production from the presence of Western soldiers;
only conflict increases subsequent opium production. Also note that the numerical value of
the estimated effect of conflict on opium production is almost the same in Table 7 as in Table
3. In the specifications where the coefficients on non-hostile casualties are significant, they are
negative. This may indicate that if there are non-hostile casualties in an area, the area has
stronger law enforcement and hence less opium production. Thus, we find no support for the
hypothesis that there will be an increase in opium production in areas controlled by Western
forces due to safer smuggling routes.
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Table 7: Effects of Western combat and non-hostile casualties on opium production

(1) (2) (3) (4) () (6)

Hostile casualties 1104.4* 569.1*
(571.4) (303.3)

Hostile casualties, lagged 873.9%* 447.9%%  340.8%*  434.0%***
(371.3) (185.3) (138.4) (163.0)

Hostile casualties, two lags 335.2 -63.55
(267.8) (323.3)

Non-hostile casualties -555.0%* -29.88
(244.7) (129.8)

Non-hostile casualties, lagged -358.6%* 288.8 191.6 103.3
(204.0) (221.0) (210.5) (180.8)

Non-hostile casualties, two lags -348.0%* -327.4
(203.0) (205.5)

District FE No No No Yes Yes Yes
Year FE No No No No Yes Yes
R? 0.031 0.012 0.001 0.008 0.034 0.041
N 2303 1974 1645 1974 1974 1645

Notes: FEffects of contemporaneous and lagged Western combat and non-hostile casualties on
opium production (2001-2007). Casualties on district level.
Standard errors are clustered on province-year

4.3 Robustness
Province level data

Table 8 shows the same regressions as in Table 3, but with province level data on casualties.
These estimates benefit from the somewhat richer conflict data we have on the province level
as some incidents can only be attributed to the province and not the district, and can also take
into account cross-district spillover effects. Opium production is still on district level. Again we
find strong and positive effects of casualties on opium production, however, the estimates are
somewhat less robust to the inclusion of two-way fixed effects than the ones using district level
data. It is important to note that, despite having more data on conflict on province level, the 32
provinces?® in Afghanistan are large, with an average of about 10 districts per province, hence
we lose a lot of information by exploiting only the province part of the casualties data.

Correcting simultaneity bias by instrumenting

Another way to tackle the possibility that conflict and opium production are simultaneously
determined is through instrumental variables. To formalize, we say that

Cit = a; + b0y + d' Zyy + €}, (5a)
Oit = o + BCs + 0" Ziy + ¢ Wiy + €2, (5b)

where Cj; is conflict, O;; is opium production, Z;; is a vector of covariates common to the two
equations, and Wy are covariates unique to equation (5b). Notice that we have imposed an

23 After a redistricting, there are now 34 provinces. We use the old definitions to maintain continuity in the
opium production data.
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Table 8: Effects of Western combat casualties on opium production. Casualties measured at the
province level

(1) (2) 3) (4) () (6)

Casualties, province 318.1%* -79.81
(159.9) (115.8)

Casualties, province lagged 387.7* 282.2%%* 159.6 193.4
(212.5) (138.4) (116.7) (149.7)

Casualties, province two lags 355.6 158.6
(281.1) (169.3)

District FE No No No Yes Yes Yes
Year FE No No No No Yes Yes
R? 0.019 0.023 0.016 0.016 0.034 0.033
N 2303 1974 1645 1974 1974 1645

Notes: Effects of contemporaneous and lagged Western combat casualties on opium production
(2001-2007). Casualties on province level, opium production on district level.
Standard errors are clustered on province-year

exclusion restriction, namely that W;; only appears in the equation for opium production. This
allow us to use Wj; as instruments for O;;, and hence to consistently estimate b in equation (5a).
However, we are mostly interested in estimating (3, the coefficient on conflict in the equation
for opium production. The standard order condition tells us that it is not possible to identify
[ without either using an instrument for conflict in equation (5b) or imposing an additional
restriction. As it seems to be extremely hard to find a valid (ordinary) instrument for conflict we
follow the latter approach, by imposing the restriction that the covariance between E}t and E?t is
zero. This essentially requires that there are no common omitted variables to the two equations.
Although this is a strong assumption, the fact that we use two-way fixed effects reduces the
problem considerably. Under this restriction, Hausman and Taylor (1983) have shown that a
valid instrument for Cj in equation (5b) is the estimated residuals £}, obtained from a 2SLS
regression on equation (5a) with W;; as instruments for opium. Due to the restriction on the
covariance matrix of the errors, £, will be correlated with Cj (from equation (5a)), but will
be uncorrelated with sft, ie. 51-115 satisfies the standard conditions for being a valid instrumental
variable.

A common instrument for agricultural production in poor countries is deviation from trend
in rainfall (see among others Miguel et al., 2004; Paxson, 1992; Hidalgo et al., forth.). Even
though opium is more drought-resistant than wheat, poppy cultivation, as with the cultivation
of all other crops, requires some water during the growth cycle (Kapoor, 1995, Ch. 4). Therefore,
rainfall is likely to be correlated with opium production. Furthermore, it seems unlikely that
rainfall should have any direct impact on western hostile casualties, justifying the exclusion
restriction imposed in equation (5a). The reason for making the last claim is that conflict is
here measured as a dummy for whether there have been hostile casualties in a district on a
yearly basis. Even though deviations from normal rainfall such as snow storms may influence
the timing of the Western forces’ operations somewhat, it seems unlikely that this should have
any effect on whether the operations are implemented or not. Thus, it seems unlikely that
rainfall affects conflict directly in our setting.

Table 9 shows results from the instrumental variables regression. Z;; contains district and
year fixed effects and W;; contains the rainfall variables described in the data section. In columns
(1) and (2) we report standard OLS-estimates for the two equations. We see that both b and /3
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are positive and highly significant. In columns (3) and (4) we control for the simultaneity bias
by estimating the parameters using the Hausman and Taylor (1983) approach. We here see that
the effect of conflict on opium ([3) is still highly significant, and in numerical value almost equal
to the ones presented in Table 3. The estimated 13, however, is diminished by a ten-fold, and is

no longer significant. This clearly corroborates the findings above.

An artifact of the change in measurement technology?

Since 2002, the surveying of opium production in some of the districts has been conducted by
satellite imagery. Although it seems that this is mostly due to increased efficiency in the data
collection, the initial explanation was that the level of conflict in some of the provinces was so
high that is was impossible to survey the production in these areas using on-the-ground sur-
veyors. As the measurement technology may influence the reported opium production and be
correlated with conflict, we run the same regressions as in Table 3, while also controlling for
satellite measurement. The results can be found in Table 10. Column (1) is a difference in differ-
ences estimation of the impact of measurement by satellite on the measured opium production.
It seems that using satellite measurement tends to increase the measured area under opium pro-
duction. Still, the effect of conflict on opium production, reported in Columns (2) to (7), remains
very close to those reported in Table 3, so our findings are not driven by a spurious effect from
the measurement technology. As the satellite variable is highly endogenous—correlated with
conflict since this was the original reason for using satellite, and possibly correlated with opium
production since the production estimates are based on a different measurement technology—we
did not include satellite as a separate control in the regressions reported above.

Another worry concerning the measurement of opium production is that the number of
districts surveyed has been increasing over time, especially during the 1990’s. Apparently, at
least in the beginning, UNODC only surveyed districts in which they believed there was opium
production. To ensure that the expansion in the number of districts surveyed does not affect our
estimates, we have run the same regressions as in Table 3 using only districts that had positive
opium production in at least one year during the 1990’s. The results are literally unchanged,
but as the sample size is reduced, the standard errors increase somewhat (results not shown,
but available on request).

Caused by price movements?

We have not taken price changes into account in the previous estimations. It seems reasonable
to think that the decision to produce opium also depend on the price a farmer gets for his
opium. However, as prices also depend on supply, this is a classical case of an endogenous
variable. One could imagine mechanisms by which the results discussed so far could be driven
by price movements. UNODC (various issues) has collected opium prices from household surveys,
although they are only broken down at the level of six regions. The data are shown if Figure 4.
It is seen that the geographical variation is modest, and that most of the variation comes from
time series variation. Hence the effect of prices is largely picked up by the year dummies in the
preceding estimation. If prices are included in similar analyzes, the conclusions are unchanged,
and prices have no significant relationship with opium production.?* In addition, from Figure 4
we see that farm gate prices have plunged in the period from 2004 and onward, indicating that
they cannot be an important explanation of the huge increase in opium production. It seems
more reasonable that the recent increase has pushed prices down, if anything.

24Estimates not shown but available upon request
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Figure 4: Farm gate prices of opium
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Note: The graph shows the estimates farm gate value of opium production by year, broken down
by sitx broad regions.

Driven by a general increase in farming activities?

One final worry is that the relationship we observe between conflict and opium production
reflects a general increase in farming activities, due for example to an influx of returnees causing
more land scarcity, which in turn increases opium production. To test this we have collected data
on wheat production, made available by FAO. Unfortunately wheat data are only available on
province level. Running the two-way fixed effects model in Table 3 with wheat production rather
than opium production as the dependent variable, we find no significant relationship between
the two variables (results not reported). However, we also get insignificant results when running
opium production on casualties on province level after taking out two-way fixed effects. Province
level data seems to contain too little geographical information to be able to estimate the effect
of conflict precisely (see also the discussion following Table 8). There is almost no correlation
between wheat production and opium production,?® however, indicating that it does not seem
to be the case that the relationship we observe is due to a general increase in farming activities.

25The correlation coefficient between wheat and opium production on pooled data is 0.02. Taking out province
fixed effects, the partial correlation coefficient is 0.01. Taking out year fixed effects in addition, reduces the
coefficient to -0.05.
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5 Conclusion

While most conflict studies focus on the behavior of the fighting contestants, we focus more
on the behavior of local leaders and the people living in the conflict areas. Afghanistan is a
good example of how rising conflicts change their incentives and behaviors. The changes may
come about because conflicts are destructive, destroying physical capital and infrastructure,
and because conflicts are creative, opening up new opportunities for economic activities. Opium
production in Afghanistan benefits on both fronts.

Opium production is less hurt than other activities by the local destructions that conflicts
cause; it is less dependent on infrastructure such as roads and irrigation systems and it becomes
more socially feasible as conflicts alter local power and moral norms. The new and more flexible
interpretations of “legality,” combined with the decline in legal opportunities, make opium pro-
duction tempting for many local people who otherwise would be more reluctant to be involved.

We capture some of this in a simple model which is used as a motivation for an empirical
assessment of how conflicts induce opium production in Afghanistan. We find strong support
for our main mechanism. Exploiting a unique data set, we show that Western hostile casualties,
our proxy for conflict, have a strong impact on subsequent local opium production. This proxy
is shown to be exogenous to opium, both by statements from US and NATO forces claiming that
they are not involved in military actions against opium producers, and by the zero correlation
between eradication of opium production and Western casualties.

If it was the case that the warlords only fought back in areas with much opium, the positive
correlation between casualties and subsequent opium production could still be observed even
with the placement of the soldiers being random. But there is no support for this story about
defending opium in particular, since we show that hostile casualties only have an effect prior
to the planting season. If the battles were over the opium territory, warlords would be equally
interested in fighting back in January as in October. We therefore conclude that the dramatic rise
in Afghan poppy cultivation in the period 2002-2007 is a direct consequence of the rising violent
conflicts in the country. This is why we claim that narcotics production is conflict-induced.

We believe that there also is a strong drugs-for-arms mechanism at work in Afghanistan,
although this is not the topic of our paper. Our focus on those conflicts that are exogenous
to opium production enables us to identify the link from conflict to opium production. Due to
this exogeneity, however, we are unable to quantify the traditional drugs-for-arms mechanism
with our data. If both conflict-induced narcotics production and drugs-for-arms mechanisms
are at work at the same time, the combination of the two may create a vicious circle: More
intense conflicts stimulate more opium production enabling warlords, militia leaders, and other
strongmen to finance military campaigns escalating the conflicts further.

Clearly, opium production creates profit opportunities for local strongmen and warlords.
Large sums of money must be involved from a trade that covers 90 percent of the world’s
illegal consumption of opium. This speaks to the current debate on how Afghanistan should
treat warlords and drug traffickers who presently profit on the drug trade.? When eradication
teams moved into the Helmand province, for instance, the governor announced an amnesty
for drug traffickers: “We as a government will provide the opportunity to use their money for
the national benefit [...] they must invest in industries. They must invest in construction
companies” (quoted in MacDonald (2007, p. 97)). We do not know whether amnesty is a good
solution to Afghanistan’s opium related development crisis. What we do claim, however, is that
the local insecurity in the country has detrimental effects on local investments, which in turn
induce even higher opium production.

26See Grossman and Mejfa (2008) for an analysis of the effectiveness of anti-drug policies in the case of Colombia.
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