
Th R l i hi b Illi iThe Relationship between Illicit 
Coca Production and Formal 

Technology & General Services DepartmentEconomic Activity in Peru
BANCO CENTRAL DE RESERVA DEL PERUBANCO CENTRAL DE RESERVA DEL PERU

October 13, 2011

This Working Paper should not be reported as representing the views of the IMF.
The views expressed in this Working Paper are those of the authors and do not necessarily represent those of the IMF or IMF policy. Working Papers describe research in progress by the 
author(s) and are published to elicit comments and to further debate.

Authors: 

Prof Peter Pedroni Williams CollegeProf. Peter Pedroni, Williams College
Concepcion Verdugo Yepes, Financial Integrity Group, Legal Department, IMF



Focus of the PresentationFocus of the Presentation

How can we empirically study the following:How can we empirically study the following:

“The Relationship between Illicit Coca 
Production and Formal Economic Activity 
in Peru”in Peru
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Motivation

Illicit informal sector activity may affect economic growth in Peru. 

Peru requested IMF’s assistance to develop a ML/FT risk-based 
strategy focused on threats vulnerabilities and consequencesstrategy focused on threats, vulnerabilities, and consequences.

Fund staff collected and analyzed data on different possible                             
threats, such as the illicit drug sector, smuggling, tax evasion, 
and counterfeiting.
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Backgroundg

Peru is one of the world’s largest producers of cocaPeru is one of the world s largest producers of coca 
and coca derivatives.

The Illicit coca sector accounts for a sizeable portion 
of the informal sector.

The relationship between the illicit coca sector and 
the formal economic activity needs further analysis. 
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Coca Bush Cultivation percentage variation in the Andean Region
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Coca Sector Production Ratio ( As a percent of the formal GDP)Coca Sector Production Ratio ( As a percent of the formal GDP)

Bolivia: 1/8-1¼ percent of total GDP (2000-2009)

Colombia: ¾-3¾ percent of total GDP (2000-2009)

Peru: 0.9* percent of total GDP in 2009
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What does the literature tell us?

Estimates of any illegal activity are highly speculative.

The economic effects of the drug sector have been widely debated and 
sharp differences exist.

The drug industry has depressed the growth of the formal 
sector of the economy, and that the economy would do better 
without drugs. Thoumi (2003).

Cocaine production confers unambiguous benefits to the 
country. De Franco And Godoy (1992).
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Table 1. Coca Leaf Cultivated Hectares According to CNC, UNODC, and CADA-
CORAH (2001-2009)
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Hypothesis

Illicit drug sector is expected to have two possible g p p
opposing effects on the formal sector: 

• A decrease in formal sector economic 
activity due to crowding outactivity due to crowding out

• An increase in formal sector economic 
activity due to spillover effects.
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Hypothesis (cont’d)

We are interested in the NET effect of these two opposing forces, 
possibilities include: 

The net effect is positive (spillovers dominate).

The net effect is negative and lies between 0 and -1 (crowding out dominates, but is g ( g ,
less than one for one).

– Implication:   total illicit plus formal economic activity increases.

The net effect is negative and less than -1 (crowding out dominates, and is greater 
than one for one).

– Implication:   total illicit plus formal economic activity decreases.



Methodological Solutionsg

To estimate the GDP equivalent of illicit coca production at the nationalTo estimate the GDP equivalent of illicit coca production at the national 
level annually from 2001-2009 using:

INEI’s methodology 

IDEI’s estimates on cultivated hectares and tons of illegal and 
l l b ilegal coca by region.

To employ a mix of panel VAR and panel cointegration methods
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Table 2 Estimated Illicit coca Cultivation in Hectares by Region (2001 2009)Table 2. Estimated Illicit coca Cultivation in Hectares by Region (2001-2009)
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Table 3. Estimated Tonnage of Illicit Coca Leaf by Region
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Table 4 Coca Cultivation Distribution Estimates by Regions 2001 2009Table 4. Coca Cultivation Distribution Estimates by Regions 2001-2009

Region 2001 2002 2003 2004 2005 2006 2007 2008 2009
% Total 
2008 % Total 2009

C 14 527 14 684 13 898 15 816 15 156 16 162 16 886 18122 18312 32 326 30 56Cusco 14,527 14,684 13,898 15,816 15,156 16,162 16,886 18122 18312 32.326 30.56

Huánuco 14,288 14,443 13,670 15,556 14,907 15,896 16,608 17976 17848 32.066 29.79

Ayacucho 8,480 8,571 8,113 9,232 8,847 9,434 9,856 10359 10923 18.478 18.23

Puno 3,048 3,080 2,916 3,318 3,179 3,391 3,542 3425 4244 6.1095 7.08

Ucayali 1,814 1,834 1,736 1,975 1,893 2,018 2,109 1677 2913 2.9914 4.86

Junín 1,360 1,375 1,301 1,481 1,419 1,513 1,581 1642 1773 2.929 2.96

Pasco 826 834 790 899 861 918 960 847 1236 1.5109 2.06

Loreto 699 707 669 761 729 778 812 699 1066 1.2469 1.78

La Libertad 439 444 420 478 458 489 510 482 624 0.8598 1.04

Amazonas 343 347 328 373 358 382 399 400 462 0.7135 0.77

San Martin 278 281 266 303 290 309 323 321 378 0.5726 0.63

Cajamarca 99 100 94 107 103 110 115 110 138 0.1962 0.23
Madre de Dios 3 4 3 4 4 4 4 0 9 0 0 02Madre de Dios 3 4 3 4 4 4 4 0 9 0 0.02

Total 46,200 46,700 44,200 50,300 48,200 51,400 53,700 56060 59917 100 100

Source: Authors’ estimates based on UNODC (2010).
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Limitations

Yields  could differ from those reported in our work. UNODC is revising p g
the conversion factors;

Not only regions producing coca leaf produce coca derivatives;

/Same technical coefficients for intermediate consumption/gross 
production value for all producing regions; and

National average coca and coca derivatives prices for regions.
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Table 5 Potential Cocaine Production According to CNC UNODC and CADATable 5. Potential Cocaine Production According to CNC, UNODC, and CADA-
CORAH (2007-2009)
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Table 6. Estimated Yield of Illicit Coca Cultivation by Region (2001-2009)Table 6. Estimated Yield of Illicit Coca Cultivation by Region (2001 2009)
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Table 7. Summary of Prices
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Table 8. Gross Value Added Estimates
of Coca and Coca Derivatives Sector 2001-2009 (Thousands of 1994 NS)
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Results
A L R C i t ti A l iA. Long Run Cointegration Analysis:

The presence of unit roots;

Long run cointegrating relationship in the case using IDEI estimates;

The likely continued sustainability of these levels of production;

A Long run causal relationship exists among the two variables; and 

y y p ;

The formal sector activity causes changes in the coca sector: 1 ≤ p-value ≤ 2.

The coca sector activity causes changes in the coca sector: 9 ≤ p-value ≤ 16.The coca sector activity causes changes in the coca sector: 9 ≤ p value ≤ 16.

The importance of reliable estimates of coca GDP by region.
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Results (Cont’d)
B. Dynamic panel VAR analysis for coca production

Accounts for the regional heterogeneity in the relationship betweenAccounts for the regional heterogeneity in the relationship between 
the coca sector and the formal economy.

Distinguishes regional response of observable variables to shocks 
originating at the regional vs. shocks originating at the national level.

Typical 
specificationspecification:
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Results (Cont’d)

After controlling for government investment, shocks to illicit coca 
production initially,p y

Have a similar negative less than one for one median regional effect on 
formal sector GDP, but after three years the effect becomes positive, and 
then eventually goes to zero.

An indirect robustness check using sectorally disaggregated GDP and 
banking sector data shows:

then eventually goes to zero.

A  shock to the quantity of international denominated deposits, 
b th t th i l d ti l l l l d t d i th

banking sector data shows:

both at the regional and national levels, leads to a decrease in the 
quantity of domestic deposits.

Shocks to agriculture at the regional and national levels have very 
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Peru Impulse Responses

Figure 1 Figure 2

Figure 3 Figure 4g Figure 4
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Peru Impulse Responses

Figure 5 Figure 6Figure 5 Figure 6

Figure 7
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Findingsg

On balance illicit coca production tends to crowd out formal sector 
production at the regional level.

However, total regional production and income nevertheless tend to g p
increase, as  the formal sector production is crowded out by less than 
one for one. 
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Conclusions

Good data and good econometrics are necessary conditions g y
for getting reliable findings.

Countries with significant informal activity need to invest inCountries with significant informal activity need to invest in 
the collection of reliable data estimates.

Valuable to policy makers for directing economic activity in 
favor of legal sectors of the Peruvian Economy.
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