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Abstract

Recent empirical work emphasizes the importandleoéxtensive margin of trade (new exporters, new
export activities) for long run export growth. this context, understanding the determinants cdtatur

of new exporters is key for underpinning the dyr@naf exports growth. As new exporters tend to
show low survival rates, identifying the determitsanf export duration is highly relevant for academ
and policy purposes. In this paper, we exploretiidranformation externalities arising from diffate
levels of spatial interaction allow new exportardricrease the duration of their trade activiti€sr

this, we use transaction level data on Colombigogg between 2004 and 2011. Results show that
export networks, understood as the agglomerati@xpbrting firms at different spatial levels, reduc
the risk of dropping out from exporting and thas thffect is stronger the more similar are export
activities carried out by firms.
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1 Introduction.

Recent empirical work on trade dynamics has shboamnthe main channel for long term export
growth is new firm entrance and survival (Eatoale2007, Bernard et al 2009, Lawless 2009, Amador
2008, lacovone and Javorcik 2010). According tkoRakis (2010) and Arlbornoz (2012), the presence
of fixed costs of exporting and firms lack of knedje about their productivity, lead firms to sedjia¢n
exporting by which they first get into internatibnaarkets with small exports and once they manage t
survive, rapidly increase their exports levels shgwgrowth rates above those of incumbent firms.
From this, it follows that the importance of nevpesters is scant for export growth in the short turt
it considerably increases as new comers survivegao. Eaton et al (2007) finds that around 50
percent of exports growth in Colombia during 1988 3005 was due to new exporting firms.

The link between firm entry to the export marked &amg term export growth is firm survival.
Export duration was relatively neglected as a rebdapic until heterogeneous firms models came int
play, as former trade models assumed that oncada telationship was started it will last forever
(Fugazza and Molina 2009). The literature exargiremport duration finds short spans of export
activity (between one and two years) either aiptiogluct (Besedes and Blyde 2010, Hess and Persson
2011) or at the firm level (Lawless et al 2009,barhoz et al 2012, Amador et al 2008 and Eatoh et a
2007) and significant differences between develoged developing countries, the latter showing
shorter spans.

Even though growing as a research theme, thetdl iscant evidence on the determinants of
export duration at the firm level. This literatwan be divided in three main streams, accordiribeo
relationship they explore: export diversificationarket heterogeneity, and networks. This research
belongs to the last type, under the perspectivefofmation externalities, a variant of agglomenati
externalities, by which it is posited that spatlaseness to export firms operating in the samé&etgor
exporting the same products, or both, facilitatdtowa of information that is useful in the decision
making process of new export firms and allows th@mprove their survival rate.

We analyze transaction level data for Colombiaroggmbetween 2004 and 2011 to explore this
issue. Results show that with an increasing nurabe&xport activities within the same spatial unit
(municipig export duration at the firm level increases. sTisult is robust to different econometric
specifications and to the inclusion of control ahtés at the locatiomunicipig, firm, and international
trade levels. Estimations for alternative defimii of export activities (general to the firm, prod
specific, market-specific, and product-and-marketesic) indicate that the more specific they dre t
higher export duration is at the firm level.

The paper is organized in seven sections besigemttoduction. In the second we carry out a
literature review at both the theoretical and eiglifevels. The identification strategy as wallthe
econometric technique used are presented in tliegiaction. In the fourth section we present tita d
and discuss the way they are organized. Duratitterps and information networks, as they arise fro
the data, are presented in section five. In sestigix and seven we discuss results and present
robustness tests, and in section eight we conclude.

! Eaton et al (2007) finds that for the case of Biiia, less than 40% of firms exporting for thetfinsie will export
the following year.
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2 Literature Review: from who exports? to why thegvste?

It has been said that trade theory as well as erapirade work has moved from countries and
industries to firms and products (Bernard et allZ2)0as seminal work on heterogeneous firms and
international trade was developed. Heterogeneous fmodels provide an explanation for several
stylized facts in trade data, such as that onlgnalldraction of firms export, that exporting firnase
more productive, more capital intensive, and pagén salaries than non exporting firms. In general
these theories posit that entry into export maiikedfctated by self selection with no role forrfgag by
exporting. Bernard at el (2003) and Eaton andufor{2002) introduce stochastic firm productivity in
the Eaton and Kortum (2002) Ricardian model anadicompete in international markets to be the
lowest cost supplier to a specific market. In @Bt Melitz (2003) and Melitz and Ottaviano (2005)
avoid firm competition by adopting the monopolistampetition framework of one-sector intra-industry
trade models of the “New Trade Theory”.

Empirical work drawing on these theories, and athér developments of them, has examined
other predictions arising from the models and uapet new dimensions of trade behavior not yet
captured by theoretical developments. Some oéthmesude multiproduct firms, offshoring, intrafirm
trade, and firm export market dynamics (Bernaral,2012). Empirical work on firm export dynamics
have to some extent been hindered by data requitspgnce transaction level information is needed
and a panel data structure is wanted at the fiwel.leFor this reason, this is an area in whichethe
more availability of theoretical than empirical \or

Among the empirical studies on firm export dynamiEaton et al (2007), using data on
Colombia arrive to three stylized facts: i) almbatf of the exporting firms in a given year are new
exporters and a high proportion of them will ngb@x the following year; ii) new exporters repreésgn
negligible share of total exports and, as a coresemg) have no bear on short term export growjh; iii
new exporters that are able to survive, expandllsapoth in terms of destination markets and export
volume, and account for a significant share of exgwth in the long term. Studies by Bernardlet
(2009), Lawless (2009), Amador (2008), and lacovame: Javorcik (2010), confirm these findings for
other countries.

Given their long term significance for exports gtiovthe study of new export firms survival is
highly relevant from both the academic and poli@rspectives. Low survival rates among new
exporters runs afoul some heterogeneous firm modias instance, in the Melitz (2003) model once a
firm discovers its productivity and incurs in theefl cost of exporting, there is no reason for etipg
that it will withdraw from the export market. Fagithe empirical reality of low survival rates, two
theory strands have been developed. The firstesigthat the decision of entering the export naske
not a binary one, since there may be differentyertists associated with the volume of operatione T
second argues that firms decide their entry to exparkets under uncertainty about their produgtivi
levels and therefore tend to minimize this risktstg with low export values.

In Arkolakis (2010) a model is developed in whigimé incur in a fixed cost to sell to a unique
buyer in a destination market; hence, with an B&irey number of buyers the export fixed cost
increases. In this sense, firms face a continuutedsions as to what extent they seek to enkdugje
exports, giving rise to a variety of behaviors.eThore productive firms can enter markets withdarg
export values and also export to more destinativhéie the less productive ones tend to export lsmal
values and to a single market.

In Albornoz et al (2012) export firms do not knowante neither their productivity levels nor
the benefits accruing from the exporting activiyiven they face a sunk cost of exporting, theydiec
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to enter export markets with low export levels sacaminimize potential losses. Once they redliee
outcome of the export activity, they decide whetltecontinue exporting (sequential exporting, that
may imply increasing export levels and diversifmato new markets) or withdraw.

A conceptual integration of the above theoretigadifigs would indicate that the interaction
between productivity (and productivity discovery)dasunk export costs not only explains entry to
international markets but also export durationonfrithis point of view, the concept of productivity
could be viewed not only as referring to producefciency but also as covering product distribati
and marketing efficiency. This way, the most peithe firms would produce and trade more
efficiently (i.e. would have lower production, tsmortation, buyer identification, advertising, and,
general logistic costs) and the latter dimensicadé or commerce) could be highly market or product
specific. Therefore, having access to informatinnhese variables could enhance export survival.

The empirical literature inquiring for the deterniits of export duration is still scant. However,
the results arising from this work seem to pointthcee main determinants: product and market
diversification (Volpe and Carballo, 2008; Tovardaklartinez, 2011), export market heterogeneity
(Pallardo et al, 2012) and information networksd@aet al, 2010; Tovar and Martinez, 2011; Fernande
and Tang, 2012). This paper belongs to the lastdbf this literature.

In Volpe and Carballo (2008), for Peru, and Tovad Martinez (2011), for Colombia, the
question is whether export diversification has iamyact on the risk rate faced by exporting firrBmth
studies distinguish between market diversificatiod product diversification and analyze them jgijntl
arriving to the conclusion that even though botlediification types have a positive effect on réalyic
the risk rate, the impact coming from product dsiferation is higher. Pallardé et al (2012) sty
heterogeneity in destination markets affects figusvival rates in Spain. The findings show that
comparative advantage, distance, and market size daositive relationship with survival rates when
exports are destined to countries with low politicsk and that political risk basically nullifigbeir
effect.

The above three studies as well as Cadot et allj2@tk Sub-Saharan Africa, and Fernandes
and Tang (2012), for China, examine the effectrofd networks on the survival rate. They all fthelt
there is a negative relationship between netwark aind firms’ risk rates and use the number of
exporting firms as the defining feature of netwsike. However, there is disparity in the way the
network is defined since several alternatives arigerms of its scope (by market of destination, b
product, by product-market or all encompassingjoeerage (national, regional, local).

Networks allow firms to transmit information amotigemselves, either directly or indirectly,
thereby decreasing uncertainty about export markets optimizing resource use. Information
transmitted through networks facilitates exportidtigs, decreasing sunk export costs and increasing
survival rates (Eaton et al 2010; Segura-Cayueald/élarrubia, 2008).

In Cadot et al (2010), the network is defined &sdgét of firms exporting to the same market,
while in Tovar and Martinez (2011) the product disien is the defining characteristic.It can be
argued that taking a national perspective, the eorétwffect that most likely is captured in theirnko
refers to formal networks (i.e. national institntd arrangements that provide a connection among
firms). While this type of network certainly exasit probably tends to be less common that informa
networks as they require relatively high densityirofs (reflected in industry organizations) andysin
likely, governmental intervention.

2 In Tovar and Martinez (2011) markets are aggrelgatzording to geographic zones, assuming that sosts
depend upon geographic region.
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Agglomeration externalities related to formal andoimal transmission of knowledge,
associated to (micro) location have been empiyicadplored (Koenig et al, 2010) and it has been
posited that export firms acquire knowledge froirecd either through observation or direct inteoacti
which implies proximity (Eaton, 2010; Krautheim, 08). From this perspective, networks, as
empirically defined in Cadot et al (2011) and Toaad Martinez (2011) do not seem to correspond to
the relevant definition from the agglomeration exadities view point. To the best of our knowledge
Fernandes and Tang (2012) is the only work in wiiiehimpact of local networks on export firm
survival is assessed. As mentioned, it finds dipesmpact of network size on export firm sundiva
that increases with distance to the destinatiorkenar

In this research we aim at contributing to thisréture by examining the impact of local
networks on export firm survival in a developingiotsy where new exporters face a high mortalitg.rat
As follows from above, our work differs from Tovand Martinez (2011) in the way networks are
defined, being our definition consistent with thedry of information externalities. Furthermores w
define networks in a specific manner and obserg®mexactivity in a way consistent with network
definition. That is, if the network is defined the set of local firms exporting the same prodadhe
same market, the export activity upon which we mmeasurvival rates is exports of the same product t
the same market by new entrants (as opposed toewrpagt firm survival). Lastly, differently from
Tovar and Martinez (2011) we use discrete duratiodels that allow us to control survival for duati
of the firm and, in a better way, for non obserkieterogeneity at the firm, product and market kvel
Additionaly, we focus only on network effects armhduct robustness checks for omitted variables,
simultaneity bias, and specific groups estimation.

3 Identification Strategy

3.1 Measuring information networks and export donat

The strength of externalities accruing to new etgoerdepend upon the volume of information
they get and the way it flows through the netwdrormation can be conveyed through two
mechanisms: cooperation among firms and infornaaistmission. When there is explicit cooperation
among firms, it is implied that incumbents shareiafale information with potential newcomers, which
is unlikely as the practice will increase competitifor incumbents. With informal transmission,
locational proximity is key and information spilleng are the propagating mechanism so we expect the
information flow to be greater among firms withimtsame location than among firms in different
locational units.

Even though firms want to protect their informatipart of it is involuntarily transmitted since
their export activities (and practices) can be oleskby other firms and employees from differemh§
interact in diverse (including social) settingsenide, a way of approximating the volume of infoiorat
that flows through the network is the number ofagtipg firms located in the same place. The higher
the number of firms, the most likely is that théuwoe of flowing information is bigger. Therefoees in
other works, we measure the size of the exportor&tas the number of exporting firms in a locality.

However, physical proximity may not be enough.miy happen that firms export different
products to different markets and that this featenelers information less valuable (for instangppet
requirements in terms of product standards or adtrative procedures may considerably differ from

3Koenig et al (2010) and Fernandes and Tang (2G422 deeper on these particularities.
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market to market). Therefore, export activity pnaiy may be required too, in order for informatitan
be (more) useful and have an impact on export idatatAs the relationship between information
specificity and export duration is unknown, we #iser alternative ways of defining networks, as
described in Table 1. The more general definifighconsiders that any exporting firm located in the
same location (municipality) generates positiveedlities to other exporting firms, irrespectivele
markets to which it exports or the product it teadeJnder this definition, it is most likely to fin
networks with high density levels (i.e. municidaitwith more than 10 exporting firfis)At the other
extreme, the most specific networl,(;) assumes that only firms located in the same ripatity and
exporting the same product to the same market eam hn impact on export duration for other
exporting firms.

Table 1. Network types according to specificityrdbdrmation

Network Definition Density levels | formation
type specificity
T Number of firms in municipality that export. High Low
T Number of firms in municipality that export Medium Medium

productp.
r ggrx(téi; of firms in municipality that export to Medium Medium
, Number of firms in municipality that export :
"ied  productp to marked Low High

Source: authors’ elaboration based on DIAN datateNdensity levels refer to the percentage of
networks with more than 10 exporting firms. High086, Medium: between 2% and 10%, Low: <2%

Each network type has its own assumption as tohaljjme of information can have an impact
on export duration and also on the type of expdivity that is relevant. Therefore, we define entp
activities at a more detailed level than the fiasjllustrated in Table 2. The study examines ehte
export activities within the firm (defined as atigsible combinations of products and markets)hab t
export firm survival is just one of the possibdgi In sum, each network definition has its owpoex
activity definition.

Table 2. Information specificity according to netiwtype

Networ k

type Duration type Definition
d. Number of consecutive years that fifnhocated in
T i municipalityi, exports.
. d. Number of consecutive years of prodpaxports,
K4 ifp performed by firnf located in municipality.
d. Number of consecutive years of exports to matket
Tia ifd performed by firnf located in municipality.
Number of consecutive years of prodp@&xports to
Tipd difpa marketd, performed by firnf located in municipality

Source: authors’ elaboration

4 The 10-firm threshold has descriptive but no aitalyvalue.
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Measuring duration under the above four definitidmsnot the last step in defining the
dependent variable, as it is framed at the intefiersurvival model that asks on the risk ratedday an
export firm, given a set of characteristics. Hermen though the duration of export activitiesiis
essential input in duration models, the variablintdrest is the risk rate of dropping out of tixpart
market and the question about what the impactfofrimation networks on firm survival requires use of
a latent variable model that is estimated usingimmam likelihood methods.

3.2 Econometric technique

As shown by Hess and Persson (2011), the use tfigoas time models with trade data entails
difficulties leading to biased coefficient estingatend standard errors, besides improper control for
unobserved heterogeneity and reliance in the erapiri questionable assumption of proportional
hazards. Therefore, we rely in the duration mgadeposed by Prentice and Gloeckler (1978), build
upon a discrete support and reformulated by Jeljk#85) as a complementary log-log model.

Most of the empirical literature on trade durat@nploys continuous time models of the Cox
(1972 ) type. According to Hess and Persson (2011), the natutede is discrete as not all trade
transactions take place on a daily or monthly basisature that leads to measuring trade durdttem
on an annual basis. Given this frequency, angrisgence of short-lived trade activities withireary a
large number of trade spells with the same duraiitse in the data (tied survival times) that comtius
time models have difficulty in handling, leadinghiased estimates and standard errors. In theotase
Colombia (as must be in other countries), the eisanature of trade data is reinforced by suppty an
demand seasonality (Tovar and Martinez 2011), wihieexistence of export sunk costs leads to few
and relatively large dispatches per year (Eato@200

We now describe the econometric technique, follgndienkins (1995) closely. In duration
models, the variable T measures duration of expdiivities and is characterized by its discrete,
stochastic, and non-negative nature. The unconditiprobability that an export activity exits the
market at time is given by the following density functioifi(t) = Pr (T = t), while the risk that it
faces of exiting the market before tirhdés given by the cumulative distribution functioRi(t) =
Pr (T <t). Given this, it is possible to obtain the probgpibf staying in the market for at least t
periods (the survival function) by means of théofeing expression:

N
S()=1—F(t) = Pr(T = t) = Zf(j)

j=t

Using the density and survival functions, the héfanction, h(t), can be calculated. It is
defined as the probability that a firm faces ofvleg the market at timg given that it survived until
timet-1. The hazard function is given by:

5 Most empirical work on the determinants of exmhntation, either at the level of trade flows (Besednd Prusa,
2007; Besedes, 2010; Nitsch, 2009, Fugazza anch&d&@D09) or firms (Bosco and Gervais, 2004; Tewat Martinez, 2011;
Volpeandy Carballo, 2008) have used the Cox model.
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h(t) = % =Pr(T = t|T = ¢t)

The purpose of trade duration models is to estithateelationship between the hazard function
and a set of characteristics observed in the exqotistity that change through time(t). Given this
and the discrete nature of trade data, Prenticé&sdmetkler (1978) derive a discrete version of@ox
model under the assumption of proportional hazards:

h(t) =1 —exp {—exp(x()' B + v)}

Where,y, is the baseline hazard function that describeduhation of all export activities when
the variables that explain duration take a ceraesahat isx = 0. Therefore, this function measures
the characteristics that affect all firms simulausdy. The Prentice and Gloeckler (1978) functian
be reformulated as a complementary log-log modglerfollowing manner:

log [—log(1 — h(®))] = x(©)'B + v:

This model allows for controlling, in a single mannunobserved heterogeneity, assuming that
each analysis unit (export activity) has randonead. According to Hess and Person (2011), the
assumptions on the distribution of these effectaibimpact on the estimation of coefficients and
standard errors; hence, the model not only offersinaple way of controlling for unobserved
heterogeneity, but is also unaffected by the preseasf tied duration times (two highly desirable
characteristics for duration trade models).

As we use four types of export activity (correspogdo the four network types), lets defike

as the vector of combinations for each network, tydeerek € { a,p, d, pd}s. With this definition the
model we estimate is:

log [— log (1 - hifk(t))] = OkTik,e-1 + B;Xft + B,Zth + B,_o,Xit + ve @

Wherey; is the baseline hazard function that is modela@tont any type of restrictions, and
the expression includes dichotomous variables &oh eeriod the export activity has stayed in the
market. As explained before, this function desgithe hazard that an export activity faces whien al
independent variable®;y ;1 , Xr , Xt , Xir) are equal to cero. The probability that the expaiivity
k of firm f in municipalityi, exits the market at tintegiven that it has endured along the telsperiods,
is defined as;, (£). This hazard function depends upon the numbérro in the same network
that were located in the same municipalityduring the previous period;1, defined asry ;.

Therefore, the parametéy, captures the potential average impact of infownatietworkk on the
hazard rate faced by export activities.

5 Additionally, leta represent any poduct-market combination.

[8]



By defining the information network;, ._; with a lag of one year, we avoid potential
endogeneity problems between the hazard raterforf fin municipalityi and the information network
constituted by the other export firms in the samtwork. The specification also includes control
variables associated with export activity survivat may at the same time explain its agglomeration
the space.

The vectorXy; includes variables associated with firm charasties while the vectoX
includes variables pertaining to characteristiaghefexport activity. In the latter case, whenrtavork
is defined with the most specificitwhere {X;, = (X,4;)} it includes controls at the product,
destination market, and product-destination malels. When export activities are defined at the
product level wherdX,, = (X,.)} the vector includes product related controls, ahen they are
defined at the market level whel,; = (X4.)} it includes market related controls. Lastly, teetor
X;; includes variables related to the municipality veh#éhe firm is located and that may enhance
agglomeration and at the same time exert an ingpeitte duration of export activities.

This way, for each definition of the export acinénd network, the above specification will be
estimated independently in order to determine véretr not networks have an impact on export
activities and, in case they have, identify if ratkvspecificity plays a role.

According to Jenkins (1995), this model can bavestid by means of the following maximum
likelihood function, which has the same form thiaat tused for discrete selection models in panel, dat
where the dependent variableyjg:

N T

nz= > > [y -in(he(®) + (1-3®) - In (1 - e ®))]

fk=1t=1

If firm f does not perform export activiyin periodt, the variableys, (t) takes value 1 and
cero otherwise. Additionally, the number of pesidfiat the export activiti lasts in firmf is
observed, allowing for a non-monotonic baselinatdfunction in dichotomic variables.

4 Data: information sources, cleaning, and contrabises

The information source for export activities antinogk sizes is the Colombian national export
registry, administered by the Colombian Nationat &ad Customs Authority (DIAN for its acronym in
Spanish) and processed by the National Statistfide (DANE for its acronym in Spanish). The
database is a census of all (legal) export actitithe transaction level between 2004 and 201 kacidl
observation contains information on the date thesgiction was carried out, the tax identification
number of the firm, the municipality where the firsnlocated, the product exported, the FOB value of
the export activity, and the destination marketallbws identifying the duration of each exportivaty
(product and market combinations) and the numbérro$ clustered in each municipality (along with
their export activities). Even though the databdsatifies products at the national nomenclatavell
(10 digits), for our purposes we group trade datheafour-digit level (equivalent to the four-ditgvel
of the Harmonized System). In Tables 3 and 4 wéhegize the main characteristics of the data.
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Table 3. Number of export activities and their eatlwring the 2005-2011 period according to théir le
censoring duration situation.

Export Observations Value
activity Left-censored Number Share (%) Number Share (%)
itnd No 418,998 83.0 149,588 63.3
Yes 86,041 17.0 86,774 36.7
i No 49,303 69.2 131,880 55.8
Yes 21,940 30.8 104,482 44.2
ifp No 253,194 98.2 225,957 95.6
Yes 4,763 18 10,405 4.4
itd No 200,710 98.3 234,720 99.3
Yes 3,471 1.7 1,642 0.7

Source: authors’ calculation on DIAN data. Notes:dxport activities indexes the municipality,the
firm, p the product (at the HS4 level), adche destination country. Left- censored observatime
those whose export activities initiated before 200% number of observations and export value refer
to the 2005-2011 aggregate.

Table 4. Observations and active export networksrding to network type and year.

2005 2006 2007 2008 2009 2010 201Average Total

Dimension size

p 1,080 1,095 1,065 1,081 1,070 1,065 1,067 1,075 7,523

d 171 185 182 188 187 181 179 182 1,273

f 8,085 8,068 8,272 8,377 7,976 7,273 7,378 7,918 55,429

[ 194 204 208 228 118 75 55 155 1,082
Export activities (obser vations)

if 9,577 9543 9,750 9,954 12,021 10,313 10,085 10,178 71,243

ifp 36,899 36,777 37,130 36,234 40,160 35,234 35,523 36,851 257,957

ifd 28,855 29,012 28,902 29,249 30,740 28,810 28,613 29,169 204,181

ifpd 73,824 73,438 73,213 71,756 73,652 69,078 70,078 72,148 505,039
Active networks

[ 194 204 208 228 118 75 55 155 1,082

ip 7,789 7,757 7,906 8,310 6,074 5,219 5,211 6,895 48,266

id 2401 2514 2565 2829 1520 1,231 1,079 2,020 14,139

ipd 34,235 34,531 34,212 34,922 28,650 27,835 27,944 31,761 222,329

Source: authors’ calculation on DIAN data. Ngighe product dimension (HS4),is the destination
country dimensiorf,is the firm dimension, ands the municipality dimension.
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From Table 4 it follows that the number of produmtsl countries of destination is relatively
stable along the period, with 1,075 products an®l d@untries in average. The number of firms
decreases 12% between 2009 and 2010, due to émeaitbnal crisis, and, in parallel, the number of
municipalities where there is at least one expgfitm decreases. Even though it is not our oljedb
explain the behavior of export activities during ttrisis, its incidence will have importance foe th
robustness tests as we will need to check if esdiineoefficients to see if they are stable befoid a
after the crisis.

For measuring network size we use the whole datatasount the number of firms that
perform the same export activity at the municigalével, for each network definition. Measuring
duration requires knowledge of the year in whiah éixport activity initiated. For this reason, exxpo
activities already present in the database for 2004t be eliminated since there is no knowledge of
their year of initiation (this set of observatioiss left-censored). As a consequence the set of
observations we use for estimation are those witdod in the second column of Table 3, which are
presumed to have appeared for the first time dutireg 2005-2011 period. These observations,
according to Table 3, represent more than 70% pbmactivities and more than 50% of exported
value.

Another dimension that has to be taken into accoefiets to export activities with multiple
durations; that is, export activities that disappgiasome moment during the observation period to
reappear at some other moment. These reappeatinjes have a hazard rate that differs from the
corresponding to activities that enter just onBeing a reappearing activity may means that firanseh
previous experience which may entail a lower haratel however, it may also means that they are low
performance activities with a higher hazard rdte.order to control for potential differences betwe
this type of activities and the “truly” new one use a dichotomous variable to identify tHem.

Besides the national export registry we use othfernation sources for gathering data on
municipality characteristics, firm characteristiesid export activity characteristics, that may hame
effect on duration while being, at the same tineeretated with network formation. We now briefly
discuss some issues about these control variables.

As controls at the municipality level we use vaesbrelated to the duration of the export
activity that may also have an effect on networkniation. A variable of this type is the existefe
Special Economic Zones (SEZ), whose creation haegmaimpetus from 2005; in this case a variable
measuring the number of active SEZs in each mualityiand year was used. Other, mostly structural,
variables were used as controls; for instancdptierithm of per-capita income in the municipalitye
urbanization rate, the logarithm of primary ancoselary routes length, the percentage of firms drtke
the industrial production, the index of living gtialand the index of endogenous development of the
municipality (a fiscal type index measuring its @aifity for carrying out investment in the longrte®

Firm level controls were built to represent firm@oductivity and export skills and were
calculated using data from the national exportstegi These variables include the number of
destination markets of the firm and the numberroflpcts it exports, as indicators of productivinda

" For constructing this variable we use data cogetie period 1996 to 2011. We are precluded frompl@ying this
dataset for estimation since only from 2004 on datenunicipalities are available.
8 with the exception of the SEZs and routes lertgtise variables were taken from the National PenBiepartment

(DNP, 2012), elaborated from the 2005 National Ragjorn Census. Data on the SEZs were sourced fentegislation that
created each of the SEZs, while routs length wased from the corresponding national agency (IN¥,J2009).

9 The matching between export firms in the natiexglort registry and alternative sources of infdiomaat the firm
level is poor, so we have to rely on firm perforceimdicators built form the former.
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export capabilities of the firm, and indicator shmgwvhether the firm has reappearing export aesvit
(as explained above), and an indicator of the sobgiee firm. The latter variable, which can bewed

as the export portfolio of the firm, changes actwdo the network type that is evaluated: it is th
number of products exported to a given marketvhen the network refers to duration of exports to
marketd; the number of destination markets to which a pcogd is exported, when the network refers
to duration of exports of produpto any market; and the number of product-marketgoations when
the network refers to firhduration. When the network refers to exportsrofipctp to marketd, the
variable has no use.

Lastly, there are controls related to the expotiviae For activities including the product
dimension in their definition, we use controls sasththe share of the industry (defined at the tigid-d
HS level) in total exports, so we capture compeaeatdvantage and export supply conditions;
dichotomous variables indicating the product typeoeding to Rauch’s (1999) product classification;
and the world export growth rate of the producttifet four-digit HS level) for the 2005-2011 period,
excluding Colombian exports (using Comtrade dat&pr specifications including the destination
market dimension in their definition, we use twohditomous variables, one showing if there is a Free
Trade Agreement in place and other showing if theee preferential market access provision in place
(this information comes from the Colombian MinistrfyTrade); additionally, we use the growth rate of
total imports of each partner country, excludingams from Colombia, as a way to control for pdednt
market particularities (using Comtrade data). IKinave us a dummy variable for identifying the y&a
in which the last international crisis hit. Evéotgh its effects can be partly captured in thextieh of
imports growth rates, this variable allows to ceptuther relevant factors such as exporters exjmtda
and financial markets restrictions, that may hameefiect on export activity duration. When the
specification of interest refers to firm survivaillp the dummy for the international crisis and \dorl
growth rates of trade are used as controls.

5 What the Data Say: duration and information neteimkColombia.

5.1 Export networks

Export networks must comply with certain charast&$ to allow for identification of their
informational impact on trade duration. In esseitds required that there is enough varianceheirt
size for each network type. This requirement Ifllad in the dataset, where, even though there is
relatively scant geographical density, there isxdure of cases ranging from situations with nurmsro
networks to just a few or no network at all (fockeaetwork definition and size).

Active networks are those in which there is attleas exporting firm for each network
definition and their number of observations coroesis to the summation of the products of the number
of cases for each active network type by the nurabérms in each network. As can be appreciated
from Table 4, for instance, the network relatedhi® number of exporters in a municipalithas in
average 155 active networks (or municipalitieshia tase), while the network related to the nunolber
exporters of the same product, to the same maokated in the same municipaliipd, shows 31,761
combinations in average in which there is at leafstm exporting. Hence, there is a high number of
active networks from which the majority show deasibellow two firms. This fact can be appreciated
in Table 5 where the density distribution of ea@twork is described. Clearly the distribution is
asymmetric and shows a larger number of active aresmvith just one firm than of active networks
with high density (say, more than 10 firms per ek A fact that is relatively uniform acrosswetk
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definitions (with the exception of the simplestvmatk —number of exporting firms by municipality-
where high density networks are more common).

Table 5. Network distribution according to numbkclastered firms and network type. (2005-2011).
Network type (% by column)

Number of neighboring firms

ipd id ip i
No neighbor 69.02 47.63 51.97 37.62
1 14.02 14.19 15.14 13.31
2 5.62 7.6 7.41 6.93
3 3.03 4.9 4.78 4.99
4 1.84 3.32 3.24 3.6
5 1.26 2.19 24 231
6-10 2.84 6.47 6.31 8.41
11-20 1.36 4.18 3.66 6.75
More than 20 1.02 9.55 5.1 16.08

Source: authors’ calculation on DIAN data. Notipsl: export network of the same
product to the same market, located in the samecipality; ip: export network of the
same product, located in the same municipatityexport network to the same market,

located in the same municipalityexport network of any product to any market, teda
in the same municipality.

Table 5 also verifies the nature of export acégiiin Colombia, in the sense that there is no high
geographical concentration of export activitiegeirs of their number. Almost 70% of active netgor
corresponding to the more specific network debnitipd) has just one exporting firm, while 14% has
only two firms per municipality and only 1% of aginetworks shows a network density of more than
21 exporters. In the other extreme, networks ddfion the basis of the number of exporters lodated
the same municipalityi)( irrespective of the product exported or theidasbn market, almost 38% of
networks has just one exporter, while a bit moaa tBiL% of them has more than six exporters.

5.2 Duration of export activities

Before getting into the description of the duratifrexport activities, it is worth remembering
that only no left-censored observations are usdtié@ranalysis; that is, only export activities thed
presumed new during the period 2005-2011 are ceresit!

The main input in duration models is the numberasfsecutive years that an export activity has
been in place. Given our time period, the maxinduration length is 7 years and observations that
have this characteristic are said to be right-aeais@.e. there is no knowledge about when thelytlei
market). Differently from left-censored activitjigight-censored ones are included in the anadjse
they convey valid information for the survival ftion. Based on duration data, the Kaplan-Meier
(1958) survival function can be calculated, shovtiregsurvival probability of export activities.

Table 6 shows these survival functions. Accordothem, the duration of exports that a firm
makes of a product to a specific market is relftigbort: 42% of these export activities last faoren
than one year and less than 25% last for at leaest tonsecutive years. Export activities of aypctp

19 The procedure is usual in trade duration modelswever, there is no guarantee that a new exptivitenay be,
in reality, a reappearing one since it may havedu#ity before 2004.

[13]



to any market show similar survival rates: 41%hefn last for at least two years, while a bit mbent
24% do it for more than two years. Slightly mdnart 50% of export activities of any product to a
specific market d last more than one year and &l8#% more than two years. The highest survival
rates are found for the more general definitioa aktwork (exports of any product to any markeaby

firm): more than 52% of these export activitie la®re than one year, while almost 35% do it for at
least two years.

Cuadro 6. Kaplan-Meier duration estimator for egple of export activity. (2005-2011).

Survival Confidence Survival Confidence
Years fur:::/tli\:)n interval (95%) Years fur:::/tli\:)n interval (95%)
L.B. U.B. L.B. U.B.
Exportsof product pto market d Exportsof product p to any market
1 42.0 40.2 42.4 1 41.3 41.0 41.5
2 24.1 24.9 25.2 2 24.4 24.1 24.6
3 17.3 18.1 18.5 3 17.9 17.6 18.1
4 10.0 9.8 10.2 4 10.6 10.3 10.8
5 6.2 6.0 6.4 5 6.5 6.3 6.7
6 4.6 4.4 4.7 6 4.6 4.4 4.9
7 4.6 4.4 4.7 7 4.6 4.4 4.9

Exportsof any product tomarketod  Exportsof any product to any market

1 50.6 50.27 50.93 1 52.2 51.6 52.8
2 3284 3251 33.18 2 34.7 34.1 35.2
3 2532 2498 25.65 3 27.2 26.7 27.8
4 1558 1523 15.94 4 18.1 175 18.8
5 10.16 982 1051 5 11.9 11.3 12.6
6 7.39 7.05 7.74 6 8.0 7.4 8.7
7 7.39 7.05 7.74 7 8.0 7.4 8.7

Source: authors’ calculation on DIAN data. NoteB.Lis the lower bound and U.B. is the
upper bound.

Therefore, irrespective of the type of export aigtijust half or less than half of new export
activities lasts for more than one year and arautiird lasts for more than two years. Additiopatlis
interesting that export activities belonging topadfic market tend to last longer than exportvitas
belonging to a specific product. This means thmaisf tend to diversify their product portfolio thet
same market more than to diversify their exporttidaons basket, explaining why exit rates
corresponding to a specific product do not comjylétanslate in exit rates from a specific mark€he
next guestion is how duration relates to trade otwensity. Graph 1 illustrates this relationship
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Graph 1. Kaplan-Meier survival functions by netwtyjiie and density.
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Source: authors’ calculation on DIAN data.

From Graph 1 it follows that high density netwotketworks with more than 11 firms) have
the highest survival rates across all network typgeite there is basically no difference in surviates
among networks with densities between two andisixsf(1 to 5 five neighbors) and with densities
between seven and 11 firms (6 to 10 neighbors)eatxp the case in which networks are defined as
exports of the same product to the same marketheltatter case, there seems to be no overlajpping
survival rates during the first years, an obseovathat reinforces the idea that the more spegificl
defined the export activity (and therefore, theuraatf the network), the greater is the impacthef t
network on the survival function. Additionally,ist observed that the gap among survival ratesget
during the first and second years in all caseschvban be read as an indication about the time span
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along which network externalities have an impactdaration. The increase in direct learning that
happens as firms export, may be the root caustadodecline in the effect of information externest
on duration.

To test whether these survival functions are $itaity different, we perform several test on the
functions whose results are presented in Tabksollows from there, survival functions definedeo
network densities are statistically different.

Table 7. Statistical tests on survival functionngel on the basis of network density (number of

neighbor firms).
Statistics\Test L og Rank Wilcoxon TaroneWare
Any product to any market
X&) 491.53 461.51 484.23
p-valor 0.00 0.00 0.00
Product p to any market
X(Zs) 3166.95 2984.48 3083.8
p-valor 0.00 0.00 0.00
Any productot market d
X&) 2404.8 1972.17 2154.84
p-valor 0.00 0.00 0.00
Product p tomarket d
X(Zs) 8993.28 9525.8 9591.36
p-valor 0.00 0.00 0.00

Source: authors’ calculation on DIAN data. Notevsal functions are grouped according
to number of neighboring firms (no neighbors, 5,t6 to 10, more than 10).

In sum, both duration of export activities and infiation networks distribution show desirable
characteristics from the point of view of estimgtithe impact of information networks on trade
duration. On the duration side, survival after fingt year is below 50% and there is a differeimce
duration between export activities defined at trwpct and those defined at the market level. Hen t
survival function side, survival rates are loweewlexport activities are specific (prodpdb market)
and show a relationship with survival rates afgfeeluct level, so the product portfolio of firmeses to
be relatively flexible while their destination matlportfolio is not —the latter being more relatedirm
survival. Lastly, the behavior of network densibows low frequency for high density networks (more
than 10 firms located in the same municipality).

6 Results

6.1 Specificity of network impact

Estimation of the impact of information networks export activity duration, according to
equation (1) was carried out for each network tyResults from the estimations are presented ife$ab
8 to 11. In all cases, column (1) presents théchasdel that includes the network variable and
dichotomic variables for each year of durationha export activity. In this case, it is observeat t
information networks reduce the hazard rate fagegkport activities.
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In column (2) firm level controls are added, segkia take into account firm ability as an
exporter. If it is assumed that the more prodediims last longer in the market (Arkolakis, 2020¢
that they tend to agglomerate, including theserotsntshould decrease the effect of information
networks (in absolute terms). From Tables 8 antdféllows that the impact arising from networks
strengthens, while from Tables 10 and 11 it deese@msabsolute terms. Hence, no clear cut conclusi
can be reached as to which type of relationshigt®kietween ability and agglomeration and, thezefor
on the direction of the estimation bias shoulddtemtrols be dropped from the estimation.

In column (3), municipality controls are added &iables in column (2). These controls seek
to capture municipality characteristics that mdgcifboth network density and duration; therefitris,
expected that they may reduce the estimated valhe effect of networks. As follows from the el
this expectation is fulfilled in all cases.

Controls on trade characteristics are added imuol{4), referring to both products or markets,
according to network definition. As these varighteay affect duration either in a positive or negat
way, there is no clear expectation as to the waly thclusion may affect the coefficient on netwsork
Observation of the figures in column (4) in theleabndicates that the effect of networks on thealdh
rate is negative and significant in all cases amtreases in absolute terms with respect to aol(8)
for all specifications.

In synthesis, the effect of information networksexport activity hazard rates is negative and
significant and persists after including contrelsied to firm, municipality, and trade charactidsthat
may have an effect on firms’ agglomeration andetrdutation.

The specification in Table 8 refers to the moreciigedefinition of an export activity: exports
of productp to marketd by firms in locationi,** and the corresponding information network refers to
neighboring firms exporting produptto marketd during the previous year (so endogenity between th
export activity and network size is avoided). Rssiiom column (4) in the table indicate that #ime
of a network of this type in timel generates information externalities that drophtheard rate of a
newcomer in 0.5% in time

In Tables 9 and 10, intermediate levels of expividy and network specificity are considered.
In Table 9, export activity refers to exports byif to marked and, according to column (4), the size of
a network of this type in timé-1 reduces the hazard rate of a newcomer in 0.03%me t.
Correspondingly, in Table 10 the definition of estpactivity is exports of produgi by firm f (to any
market), and results from column (4) indicate tatthe size of a network in tintel increases, the
hazard rate for newcomers in tinbedecreases 0.09%. These results suggest thatffdwt ef
information networks is stronger for products tlitaa for markets, a situation that may originatetie
fact that firms that share production of the sameyict, besides performing similar exporting atitig,
share similar production characteristics: techriekdabor types, and inputs. This overlap maylymp
broader opportunities for indirect information shgrand, consequently, informational externalities.

Lastly, Table 11 shows estimation results for #gedn which export activities refer simply to
export firm survival (as opposed to intra-firm sual of export activities). Results in column 4y
this case, show that export firm hazard rates deer®.008% as network size increases, so there is a
relatively small effect on firm survival arisingofn having general information on the exportation
process (information that lacks specificity witBpect to products or markets).

" Hence, a firm may have several export activitiging a year, as many as product-market combirsifarses.
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From the above, it follows that the more specificthe nature of the information flowing
through the network, the more useful it is for nemiers for reducing their hazard rates. This result
consistent with the findings in Fernandes and T@0d2) for China, that imply that networks at the
product level have a larger impact on hazard thges do market level networks. However, it dods no
explore the effect of networks combining the pradaured market dimensions. In Koenig et al (2010),
the four definitions of networks that we use aresaered for the case of France, and the resdts ar
similar to ours in terms of the order of networlpirtance: general networks are the less impontaint f
decreasing hazard rates, followed by market andugtorelated networks, while the more specific
networks (product and market related) show thedrighpact.

Observation of results from the Wald test show toefficients are jointly significant for both,
the specification that only considers networks thedbaseline hazard function and the specificatiah
includes all controls. Additionally, the value e p coefficient indicates that it is not possible tteru
out the existence of non-observed heterogenetheimodels.

[18]



Table 8. Hazard rate estimation for exports of peodto market.

() () (©) C)
Network -0.003307 -0.00418% -0.00333% -0.00525+
Hazard function
2 -0.521t -0.339t -0.406t 0.0317
3 -1.019t -0.738% -0.837t -0.0749%
4 -0.351t 0.0185 -0.119t 0.6927
5 -0.573t -0.110% -0.257t 0.598%
6 -1.013%t -0.471% -0.6351 0.3657
7 -30.02 -22.45 -22.43 -24.69
Firm characteristics
Number of destination markets -0.0174t -0.0177t  .02@et
Number of products -0.00112% -0.000831t -0.001207
Scope of export activity - - -
Reappearing -0.398t -0.369t -0.6651
Municipality characterigtics
Number of SEZs -0.111t -0.200t
Routes length (In) 0.00970* 0.0174
GDP per-capita 0.00341% 0.006167
Number of firms -0.0152t -0.0275%
Urbanization rate -0.000257t -0.000514t
Political institutions -0.000827t -0.00130%t
Poverty index 0.00927t 0.00995%
Tradecharacteristics
Industry share 0.0165%
Reference price goods -0.0668t
Heterogeneous goods -0.235%
FTAs -0.362t
PAs 0.0449%
Destination markets share 0.0121t
World trade growth 0.166%
International crisis 0.6077
Observations 399,114 399,114 398,669 398,669
p 0.00441 0.142 0.0902 0.425
Loglikelihood -265064 -261964 -260044 -255304

Source: authors’ calculation on DIAN data. Netwaskthe number of neighboring firms (same
municipality) that exported the same product phte same marked, the year before. Estimated
coefficients are significant at: 1% T, 58 and 10% *. Estimations were performed by meana of
complementary log-log model, with constant and cam@ffects at the firm level. Excluded categories
correspond to first year of export activity and log@nous products. Marginal value of the network
effect is the same as the estimated coefficient.



Table 9. Hazard rate estimation for exports of @aguctto market.

@ () (€) (G
Network -0.000191t  -0.0003471  -0.000262t1  -0.000346t
Hazard function
2 -0.472t -0.222t -0.2661 0.0868t
3 -0.9621 -0.579t -0.6461 0.0409
4 -0.324t 0.166t 0.0761** 0.794t
5 -0.421t 0.182t 0.0838* 0.854t
6 -0.687t 0.0259 -0.0853 0.742%
7 -27.18 -22.76 -21.94 -28.79
Firm characteristics
Number of destination markets -0.0438t -0.04161 .064DT
Number of products 0.00756t 0.00701t 0.00871t
Scope of export activity -0.0790t -0.0788t -0.0977t
Reappearing -0.3161 -0.302t -0.576%
Municipality characteristics
Number of SEZs -0.113t -0.191t
Routes length (In) 0.0270t 0.0421t
GDP per-capita 0.004907 0.008597
Number of firms -0.0219% -0.0383t
Urbanization rate -0.000376t  -0.000657t
Political institutions -0.000909t -0.00143t
Poverty index 0.00157 -0.00229
Tradecharacteristics
FTAs -0.324%
PAs 0.114%
Destination markets share 0.00151
World trade growth 0.547%
International crisis 0.654t
Observations 146,412 146,412 146,158 146,158
p 0.0244 0.190 0.152 0.468
Loglikelihood -96228 -93346 -92732 -90704

Source: authors’ calculation on DIAN data. Netwaskthe number of neighboring firms (same
municipality) exporting to the same markée year before. Estimated coefficients are sicgfi at: 1%

T, 5%A, and 10% *. Estimations were performed by mearns cdmplementary log-log model, with
constant and random effects at both the exportvigctaind the firm levels. Excluded categories
correspond to first year of export activity. Ma@irvalue of the network effect is the same as the
estimated coefficient.



Table 10. Hazard rate estimation for exports ofipobp to any market.

@ @ (€) C)
Network -0.00105t  -0.000867t  -0.000675t  -0.000973t
Hazard function
2 -0.541t -0.292t -0.341% -0.0635%
3 -1.072t -0.674t -0.747t -0.239t
4 -0.534t -0.0324 -0.143t 0.376%
5 -0.604t -0.0219 -0.146t 0.3607
6 -0.941t -0.291% -0.427t 0.113*
7 -32.05 -21.51 -22.61 -23.54
Firm characteristics
Number of destination markets 0.00387t 0.00153 0.000952
Number of products -0.00270% -0.00218% -0.00251t
Scope of export activity -0.425t -0.426t -0.4961
Reappearing -0.401t -0.385t -0.611%
Municipality characteristics
Number of SEZs -0.08661 -0.141¢t
Routes length (In) 0.0126 0.0269t
GDP per-capita 0.00377% 0.00644+
Number of firms -0.0168t -0.0287t
Urbanization rate -0.0003041  -0.000512t
Political institutions -0.00119% -0.00185%
Poverty index 0.00602t 0.00569*
Tradecharacteritics
FTAs -0.00238
PAs -0.122%
Destination markets share -0.148%
World trade growth 0.210%
International crisis 0.545t
Observations 207,221 207,221 206,813 206,813
p 0.000117 0.104 0.0634 0.294
Loglikelihood -137030 -131023 -129890 -128393

Source: authors’ calculation on DIAN data. Netwaskthe number of neighboring firms (same
municipality) that exported the same prodtiog year before. Estimated coefficients are sicpnifi at:
1% 1, 5%A, and 10% *. Estimations were performed by mearssaamplementary log-log model, with
constant and random effects at both the exportvigctaind the firm levels. Excluded categories
correspond to first year of export activity and logenous products. Marginal value of the network
effect is the same as the estimated coefficient.
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Table 11. Hazard rate estimation for exports offaoguctto any market.

@ () (©) C)
Network -0.0000719t -0.0000704t -0.0000616t -0.8850
Hazard function
2 -0.4861 -0.174% -0.209t 0.0709
3 -1.0117t -0.5281 -0.582t -0.0376
4 -0.463t 0.189t 0.104* 0.640t
5 -0.406t 0.359t 0.257% 0.757%
6 -0.3961 0.409t 0.285% 0.8697
7 -34.64 -20.61 -22.57 -21.64
Firm characteristics
Number of destination markets -0.394% -0.400t A5Df
Number of products -0.0696t -0.0668t -0.0769t
Scope of export activity 0.0157 0.015% 0.0144*
Reappearing -0.300t -0.300t -0.534t
Municipality characteristics
Number of SEZs -0.0732t -0.136%t
Routes length (In) 0.0365 0.0613t
GDP per-capita 0.007467 0.0107t
Number of firms -0.0333t -0.0479%
Urbanization rate -0.000306t -0.000536t
Political institutions -0.00114%t -0.00174%t
Poverty index -0.00286 -0.00744
Tradecharacteristics
International crisis 0.613t
Observations 49,303 49,303 49,087 49,087
p 0,00005 0.155 0.118 0.371
Loglikelihood -31873 -30038 -29742 -29346

Source: authors’ calculation on DIAN data. Netwaskthe number of neighboring firms (same
municipality) that exportethe year before. Estimated coefficients are sicanifi at: 1% T, 5%, and
10% *. Estimations were performed by means of aptementary log-log model, with constant and
random effects at the firm level. Excluded catezgoorrespond to first year of export activity. iaal
value of the network effect is the same as thenastid coefficient.
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6.2 The geography of networks’ impact

Having observed the relationship between netwoekifipity and its impact on hazard rates, it
is worth examining its spatial dimension in thesgeaf exploring whether the impact of the netwdasks
the outcome of highly localized phenomena, whestadce (physical proximity) is key for the network
to have effects, or if, on the contrary, informatiflowing through the network does not require
proximity and could be transmitted through chantteds bridge distance.

For empirically evaluating this question, we make af two additional regressions. In the first,
the network is defined as the number of firms witthie region that performed the same export agtivit
the year before. In the second, it is definedhasnumber of firms that performed the same export
activity the year before. Results from these msjoms are presented in Tables 12 through 15 in
Appendix A.3. There, column (1) reproduces resttis the original estimation while columns (2) and
(3) correspond to the two above mentioned regmessialhe definition of region correspond to the
municipality level (column 1), the departmentah{s] level (column 2), and the national level (ooiu
3).

Observation of the data, as illustrated in Graphand 3 in Appendix A.2, shows that
independently of the way export activities are ki the agglomeration of exporters follows a city-
region pattern. That is, places where there are tthan two exporters basically locate in the agist
main cities and, secondarily, in their periphemhis pattern allows exporters to benefit from sarsi
channeled through main cities, such as inputs $alier supply, training, etc., and justifies tise of the
departmental (state) level as the basis for defing@gion for estimations reported in column (2) of
Tables 12 to 15. This way, city-region factorswadl as departmental level institutional factore ar
captured simultaneously.

Results reported in Table 12, indicate that theachpf information networks on export
activities’ hazard rates (defined as same produsaime market) is stronger at the municipalitylleve
reducing hazard rates in 0.5% as opposed to wipgieha at the departmental (-0.3%) and national (-
0.1%) levels. Therefore the effect of municipatwueks is around five times stronger than that of
national networks (the definition used in Tovar Muattinez, 2011).

Table 13 reports results for the case in which aetsvare defined as exports of fifro market

d. In this case, the impact of municipal level ratsg is barely above that of departmental and maitio
level networks (-0.03%, -0.024%, and -0.023%, rethggly). On the other hand, Table 14 reports
results when networks are defined as exports afystg by firm f to any market. Contrary to the last
case, in this one the gap between spatial levéloed: the size of municipal level networks desesa
hazard rates 0.09%, that of departmental levelarésado it 0.06%, and national level networks 0.01%
hence the effect of municipal network size is edtharger than that of departmental networks ane ni
times that of national networks.

Given the above, it seems that when only the maliketnsion is considered, the spatial scope
of networks lacks importance, but that when thelpcodimension is the focus there is a strong edfec
network scope, that translates in municipal leetivorks having an effect about nine times highanth
national networks.

Table 15 shows results when networks are defimedigias the number of exporting firms. In
this case, the effect of national level networksstionger than that of municipal or departmental
networks. A possible reason for this behavioh# the number of exporting firms at the natioraél



is also a measure of international market accabsfahe effect of public policies on export adias in
general, factors that may not be well controlledifiothe estimations (specially in the case of joubl
policies, except for the formation of SEZs). We wmlat believe that this result undermines the
preponderance of the effect that specific netwdrkge on export activity duration. On one side,
because the size of the effect of municipal leetivorks is higher than that of departmental netajork
on the other due to the potential lack of a broaaege of control variables acting at the natident|,
and, lastly, because of the relative size of tlegfioients.

To partly test for the last reason given abover @hie relevance of networks at the municipality
level in general, we run another regression inolwdhe size of information networks excluding the
municipality level ones as control. That is, wivee, for instance, consider networks for exports of
productp to marketd, we use as control variable the number of firnas éixport the same product to the
same market but that operate in other municipslitiehe sign of this control can be positive, iatiitg
the existence of a certain degree of interregionaipetition captured through the presence of simila
exporters in other municipalities, or negativejdating that useful information potentially flowsyond
the municipality level. In any case, what is ralavis not the sign of these relationships buteffect
that this control has on the direction and sigaifite of the coefficient on municipality level netis
Table 16 in Appendix A.3 shows the results frors titimation. From there, it can be appreciatad th
the sign of information networks at the municigaldl is kept and the significance of the coeffitisn
preserved. According to this, information netwodtshe municipality level are relevant in terms of
their impact on hazard rates and the size of #ffsct is higher than the one originating in netsoat
other geographical levels.

7 Robustness Tests

Several robustness tests were carried out to apptlaé above results. The first set of tests
checks the stability of the coefficient on netwdbkdore alternative ways of defining the networtihe
second uses different lags to define the apprepriatwork. The third employs a four-year moving
window in order to isolate the potential influerafea particular year for determining the resuli$e
fourth targets coefficients estimated for differém and network subgroups. Lastly, the fifth sise
fixed effects estimation at the firm-export actnigvel and at the network type-year level, to carfor
potential non-observed variables.

7.1 Different ways to measure networks

Results from the first set of tests are presemtebables 17 to 20 in Appendix A.3. Results
from the basic estimation are shown in column {hjle columns (2) to (4) show estimates for
alternative ways of defining networks, based om&edes and Tang (2012) and Koenig et al (2010).
Columns (5) to (7) represent estimations basedaoHinear specifications for networks (on the basis
the number of firms).

Column (2) uses the density of the number of exguzirtities, calculated as the number of firms
that perform the same activity per squared kilomeftehe municipality. This is an alternative wealy
measuring networks as it refers to the concentradgicel of firms and, therefore, to the probabittigat
information flows between firms by any means. @woiu3) uses the logarithm of the exported value of
the set of neighboring firms instead of its numiserthe size of the network here refers to tradleeva
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Finally, column (4) measures the network as thesitdenf export value, understood as the exported
value per squared kilometer per municipality. Eveough these alternatives are also useful as a
measure of network size, the number of firms i since it is not affected by the existendaok

with high exported values, which may lead to ovaregting the effect of the network, and also beeaus
it isolates the fact that firms interact at thesiiwr of an urban zone and not at the interiohefwhole
surface of the municipality. In all cases, asoie# from the tables, the size of the network, jpeesive

of the way it is measured, reduces hazard rates.

In columns (5) to (7) we report results from narelir specifications of the networks. In
column (5) the network is measured by means ofjodtal variables covering the following ranges:
form 0 to 1 neighboring firm, between 2 and 4, leetw5 and 9, between 10 and 29, and more than 30
(the first category is omitted§. Results suggest that there are decreasing rdaritse informational
effect of networks, as the decrease in hazard ites/er for bigger groupings; for instance, itucon
(5) of Table 17 (where the network is defined gsoets of producp to marketd) moving from cero
neighbors to between 2 and 4 implies a reductiaihefhazard rate of 21%, while moving from cero
neighbors to between 11 and 29 the reduction redsdé; that is, if the number of neighbors increase
fivefold the effect just doubles. In column (6piaary definition of networks is used, by meansof
dichotomous variable that takes value one if thmoebactivity had at least a neighboring firm treary
before and cero otherwise. In the case of Tablddving at least a neighbor reduces hazard mates i
28%. Lastly, in column (7) non-linear effects loé impact from networks are captured by introducing
the number of firms squared as a regressor. fdhse the sign of the coefficient for networks
continues being negative and the coefficient orsth@red term shows that there is indeed a noarline
effect that makes the impact of information netwatkncave. Therefore, at low density levels of the
network (low number of firms) the informational et seems to be greater than the competition effect
entailed by having another exporting firm in thenmsipality, while at higher density levels an irese
in the number of firms translates in a reducecceffem the network.

Hence, independently of the way networks are definesults indicate that the presence of a
network or its size, have a positive and significefifiect in reducing hazard rates and that thisceff
seems to be convex.

7.2 Different lags of the informational externality

As mentioned, the second set of tests refers tagheith which network externalities operate.
The rationale for these tests is that it is possibt there is some momentum in export activares
firms cannot quickly update their portfolio of prmis or destinations markets, reacting to new
information transmitted through the network; trgtthe lag between the moment the information is
gathered and the firm updates its practices may vEables 21 to 24 report results from this seéesfs,
where columns (2) and (3) show different informagdiolags. In column (2) it is assumed that the
relevant information is gathered two years beforsiead of one as assumed in the basic estimation
according to equation (1), while in column (3)stassumed that the information was gathered at the
beginning of the observation period (in 2004). UResndicate that the effect from networks is,iaga
negative and significant.

12 The groupings were obtained from the networks'sifgrfunction according to their distribution. Natheless,
estimations using other groupings show similarltgsu
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7.3 Stability of coefficients

To explore stability of coefficients we use difiet@bservation periods to run the estimations.
The rationale for this is to isolate both the @Heaf potential transitory factors that may impingen
the results and of structural changes that may bewerred during the observation period. A case in
mind, for instance, is the effect of the 2007-2@@8rnational crisis, that affected Colombian expor
behavior during 2009 and 2010 and may have alsaha&dfect on trade duration as there is an inereas
in the geographical concentration of export aatigitas shown in Table 4, there is a drop in thelax
of municipalities with export activities from 228 2008 to 55 in 2011.

Tables 25 to 28 present results from this set sifste The observation periods that are
considered cover the pre-crisis period, 2005 ta8208ported in column (2); the 2006-2009 period,
reported in column (3); the 2007-2010 period, rigebiin column (4); and the 2008-2011 period,
reported in column (5). Therefore, we use a motimg window covering the years for which the
effect of the international crisis may have exeaeeffect.

The effect of networks on hazard rates is negatng significant during the pre-crisis period
(column 2), but its size appears to be lower thathé basic estimation (column 1). Results refddrte
columns (2) to (5) show that the sign and signifieaof the basic estimation are preserved andhbat
size of the effect tends to decrease as more dafrikie years enter the time window. However,lin a
cases the size of the effect increases for thditastperiod considered. In any case, what is/agle
here is that the sign and significance of the etiee preserved along the set of observation period

7.4 Sub-groups in the data

Estimation results may be sensible to outliersaiypical data. It is a feature of the dataset, for
instance, that network distribution is characteliby a large number of cases belonging to the no-
neighbors category and a few number of them batggi the higher density categories (say, more than
a hundred neighbors). To take account of thigqoaatity of the data, in Tables 29 to 32, we répor
results from estimations in which some networkgaties are excluded from the analysis. In padicul
in column (2) of these tables the category no-mighis excluded, while in column (3) the categorie
including more than 10 neighbors are excluded.

This way, we expect to see if the effect from tienmorks is kept along the whole network
distribution or if it is determined by its extreme#s follows from the tables, the impact from the
networks, its sign and significance, is presereallicases.

Another potential issue refers to the type of etwpgrfirm. In particular, the distinction
between multiplant and monoplant firms may be Efvance. The multiplant-monoplant characteristic
of firms changes from year to year in the datasditm is multiplant in yeat if it exports from more
than a municipality in that year and is monoplahtovise. Therefore, a multiplant firm may have a
hazard function that differs from that of monopldintns, as the former gathers information from
different networks at the municipality level andyniacrease the value of the whole set of infornmeiio
receives, in which case the value of informatioonfrany single municipality may be overstated.
Another possibility is that there is a hierarchymmltiplant firms by which a particular municipalit
(where the firm's headquarters are located) ischHgithe only place from where the firm gathers
information, rendering the other localities uselesm the point of view of information gatheringcan
use.
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Column (4) in Tables 29 to 32 reports results fonaplant firms and column (5) for multiplant
firms. As shown, the impact of information extdities is higher for monoplant firms, but is,
nonetheless, negative and significant in both cases

7.5 Un-observed heterogeneity

So far, all models are non-linear and were estitinbije maximum likelihood methods. This
method suffers from problems of convergence wheretts high dimensionality in control variables and
for this reason it was not possible to controluiorobserved heterogeneity at the firm and netweréls
(market and/or product, as introducing these ctntnmuld have implied using more than 10,000
dummy variables). To make up for this deficienoyg & test whether or not the impact of networks is
preserved when there are fixed effects, we useali®mative estimations. First, using a logistmcel
in panel data and second using a linear probalpidgel. While both model types allow using fixed
effects, they cannot completely explain the dunatibexport activities and for this reason are ardgd
for these robustness tests.

The logistic model estimates fixed effects throtiggh sequential accumulation of conditional
logistic models. However, according to Chambedatheorem (1980), this model only takes into
account panel data where there is variation indéq@endent variable, so observations that are right-
censored and those with only one year of duratiereacluded. In other words, using this model is
equivalent to ask for duration of export activitiesh more than one year of existence, which leaves
high share of observations in the dataset out.leT2® shows results from this model. From there, i
follows that the effect of networks is negative aighificant with independence of the type of expor
activity and network definition. However, it muse kept in mind that the coefficients are not
comparable to those of the basic estimation gitxah both one-year of duration activities and right-
censored observations are not taken into accoumtifwepresent something in between 50% and 60%
of observations, according to the way export gatwiare defined).

The linear probability model has been used by sévesearchers to explore trade hazard rates
in an unconditional way (i.e. with independencewfation). This model is lacking for forecastimgla
for estimating standard errors (as is common fardi models used on binary independent variables)
and entails a trade-off between its capabilitydontrolling for fixed effects and forecasting ofzhed
rates (conditional on duration); hence, we usali ®@r conducting robustness tests. In particular
control for fixed effects at the firm level to tak&o account un-observed heterogeneity at the-firm
municipality dimension and at the export activigay level. The first set of fixed effects subgtisufor
all municipality level controls that are time iniaat, while the second substitutes for all controls
referred to product and market characteristics lygaear.

Results from this model are presented in TableT3ky show that the effect of networks is still
negative and significant but that its magnitudsegerely damped. For instance, in the case ofrexpo
activities defined as exports of prodpdb marketd, the effect goes from 0.5% in the basic estimation
to 0.02%, so an agglomeration of 10 firms represkat 5% reduction in the hazard rate under the
original estimation and of 0.2% under the lineabpbility model. Furthermore, according to column
(2), the impact of networks of firms exporting teetsame market is no longer significant, while
networks of firms exporting the same product (caluh or simply of exporting firms (column 4) keep
their significance and pecking order.
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8 Conclusions

This research focuses on duration of export aietdvit the interior of the firm. They can be dedirat
four levels: exports of produptto marketd, exports of any product to marldtexports of produgt to
any market, and exports of any product to any nbaitke last measuring duration of the exportingnfir
per se. Results show that firm survival has irggdaince the Eaton et al (2008) estimation, @9&2f
firms export for more than two years during thequeR004-2011, while the share of firms exportiog f
more than one year in Eaton et al (2008), refaordlde period 1996-2005, was lower than 40%.

Duration of export activities at the interior okthirm is lower than duration of the firm as an
exportet® and behave asymmetrically as survival of firm-desion market combinations after the first
year is close to survival of the firm in the expartrket (50.9%), while survival of firm-product
combinations is lower (41.3%). This means thandir export portfolio updating relays more on
products and less on destination markets, a rémiliseems consistent with the idea that multiprodu
firms have more export experience (Bernard et @4p@nd that export firms face high costs to enter
new markets (Chaney 2010).

Observation of export activities location showst thizere is relatively high geographical
dispersion. Irrespective of the way export adésitare defined, a low percentage of them locate in
places where there are more than 20 firms carmuighe same export activity. For instance, trade
networks defined on a product-market basis shoyw bi2% of cases with network densities above 20
firms, those defined on a destination market ts®isv 9.5% of high density cases, and those defined
a product basis 5.1%. The broader definition whde network (number of exporting firms in the eam
municipality) shows that 37% of firms are the sotporter in their municipality.

The main finding of this research is that the masiexistence of export activities in the same
municipality (the trade network) reduces the harates of newcomers to the international markéis T
effect is robust to the inclusion of controls foe tharacteristics of the municipalities, interadi trade
conditions, and characteristics of the firms, amttdases, at a decreasing rate, with the sizei®f th
network. Controlling for the influence of municipenarket, and firm characteristics, assures that t
effect is due to the informational content of iatgions within the trade network.

Additionally, it is observed that the effect ofdeanetworks on hazard rates is stronger when the
network is narrowly defined implying that more gete cross-sectional information, on export
activities, is less useful in helping newcomersisarlonger in the international market once thayeh
decided to enter. While the impact of networksrgef on the basis of product-market combinations
shows to be the most important, that of networke>gforters (irrespective of the products traded or
destination markets) or of networks of exporterth®same destination market seem to carry therlowe
impacts. On the other hand, trade networks defimeal product basis appear to have the secondtarge
impact on hazard rates. This may imply that infiam flows are denser when export activities share
not only the export dimension but also the productprocess aspect. Furthermore, the spatial
dimension of this effect appears to be relevanaoesults show that the impact of trade netwonks
hazard rates decreases with the increase in géogtapel.

13 Which can be due to firm export dynamics, as fimmsy adjust their export portfolio (in terms of tiestion
markets and products) through time.
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Results are robust to several tests, includingemdifft ways of measuring trade networks,
observation period, population sub-groups, and rimétional lags. They also have potential
implications for export promotion policies design.
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APPENDIX

A.1 Description of variablesused

Firm levd. Variables were obtained from the national expegistry. Some come from 1996-2011
period and some from the 2005-2011 period.

Reappearing: Dichotomous variable taking value 1 if the firmsharevious exporting
experience, durin the observation period, and atrerwise.

Number of products: Number of HS-four-digit products exported by tmfat time t.

Number of destination markets: Number of countries to which the firm exportsigigtt.

Scope of export activity: according to trade network definition, number e$tihation countries
for exports of produgb by firm f in timet; number of four-digit products that the firm exigaio
marketd at timet; number of product-market combinations the firrpa@is at time.

Municipality level. As mentioned in the text they provide from diffdreources:
Routes length: primary and secondary routes area in squared &ikns) calculated Arcgis using
INVIAS (2009) maps.
Special Economic Zones: Number of active SEZs in municipalityat timet. Source: legislation
on SEZs (2011).
GDP per-capita. Estimation based on bank deposits at the munitydairel during 2005-2011.
Source: Colombian Financial Superintendence.
Number of firms: Share of industrial establishments on total mualcgstablishments (DNP
2010, based on 2005 Population Census data)
Urbanization rate: Share of urban population on total municipal poputa(DNP 2010, based
on 2005 Population Census data)
Political ingtitutions: A combination of an index that measures public eipal investment per
capita (DDTS 2005-20010) and an index of instindiocapability at the municipality level
(DDTS 2005-2010). Calculation by DNP (2010, on [E)T
Poverty index: Index of basic unsatisfied needs (2005 Populatiemsds)

Product level. Variables calculated at the HS-four-digit level.
Industry share: Industry’s share in total exports (DIAN, 2005-2011)
Typesof goods. Based on Rauch’s (1999) classification.

Market level. Calculated at the destination market level
Free Trade Agreements (FTAS): Dichotomous variable with value 1 if there is anAFin
place at time with the destination country and cero otherwise.
Preferential Agreements (PAS): Dichotomous variable with value 1 if there is an iRAlace
at timet with the destination country and cero otherwise.
Degtination markets share: Share of destination marlein total Colombian exports at tinhe
World trade growth: Growth rate of world imports, excluding Colombitrade, at the
products, markets, or product-market combinations.
International criss. Dichotomous variable with value 1 for the crisisange for Colombia
(2009-2010).
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A.2 Graphs
Graph 2. Number of exporters per municipality, 2005
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Source: authors’ calculation on DIAN data. MajsrifriGAC.
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Graph 3. Number of exporters of prodpdd marked by municipality, 2005
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Source: authors’ calculation on DIAN data. MajsrifiGAC.
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A.3Tables
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Table 12. Hazard rate estimation for exports oflpobp to market. Different geographical levels:
municipality, department, national.

(€Y @ (©)
Network -0.005257 -0.0036071 -0.00144%
Hazard function
2 0.0317 -0.3891 -0.405t
3 -0.0749t -0.7981 -0.8211
4 0.6927 -0.0867t -0.114t
5 0.598% -0.197t -0.231%t
6 0.3657 -0.566%1 -0.612t
7 -24.69 -21.95 -22.00
Firm characteristics
Number of destination markets -0.02621 -0.0182t 0181t
Number of products -0.001207 -0.000857t -0.000707t
Reappearing -0.6651 -0.3621 -0.361t
Municipality characteristics
Number of SEZs -0.200% -0.109% -0.108%
Routes length (In) 0.0174** -0.0341% -0.0413%
GDP per-capita 0.00616t -8.49e-05 0.000126
Number of firms -0.0275t 0.000399 -0.000545
Urbanization rate -0.000514t 0.0000218% 0.000016%
Political institutions -0.001307 -0.00121% -0.00138
Poverty index 0.009957 0.0193%t 0.0214%
Tradecharacteristics
Industry share 0.0165t 0.0125% 0.0129t
Reference price goods -0.0668t -0.0555t -0.0537t
Heterogeneous goods -0.235t -0.170t -0.167t
FTAs -0.362t -0.237t -0.2361
PAs 0.0449t 0.0335t 0.0325t
Destination markets share 0.0121t 0.00844+t 0.00944t
World trade growth 0.1661 0.123t 0.122t
International crisis 0.607t 0.617t 0.637t
Observations 398669 398669 398669
p 0.425 0.100 0.0944
Loglikelihood -255304 -258076 -258375

Source: authors’ calculation on DIAN data. Netw@khe number of neighboring firms (same
municipality) that export the same product p to shene marketl, the year before. Estimated
coefficients are significant at: 1% 1, 3%and 10% *. Estimations were performed by mearss of
complementary log-log model, with constant and oamceffects at the firm level. Excluded
categories correspond to first year of export #gtand homogenous products. Marginal value of
the network effect is the same as the estimatefficient. Column (1) corresponds to column (4)
in Table 8, column (2) corresponds to estimatesnwietworks are defined at the departmental
level, and column (3) when defined at the natidenzl.
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Table 13. Hazard rate estimation for exports of@oguctto market. Different geographical levels:
municipality, department, national.

) () ©)
Network -0.0003461 -0.000244+t 0.000234t
Hazard function
2 0.0868t -0.239% -0.248%t
3 0.0409 -0.565t -0.568t
4 0.794t 0.163t 0.159t
5 0.854% 0.227t 0.219t
6 0.742% 0.0433 0.0211
7 -28.79 -23.51 -22.55
Firm characteristics
Number of destination markets -0.0610% -0.0460% .048Dt
Number of products 0.00871% 0.00730% 0.00715%
Scope of export activity -0.0977t -0.0778t -0.0770%
Reappearing -0.5761 -0.308t -0.3161
Municipality characteristics
Number of SEZs -0.191t -0.110t -0.115t
Routes length (In) 0.0421t -0.0291t -0.0465t
GDP per-capita 0.00859t 0.000956* 0.00299t
Number of firms -0.03837 -0.00423* -0.0133%t
Urbanization rate -0.000657t 0.0000295t 0.000026t
Political institutions -0.00143t -0.00147t -0.00182
Poverty index -0.00229 0.0174t 0.0197t
Tradecharacterigics
FTAs -0.324t -0.224% -0.176%
PAs 0.114t 0.0755% 0.00128
Destination markets share 0.00151 0.00252 -0.0652t
World trade growth 0.547t 0.3461 0.354t
International crisis 0.6541 0.664t 0.622t
Observations 146158 146158 146158
p 0.468 0.193 0.196
Loglikelihood -90704 -91827 -91884

Source: authors’ calculation on DIAN data. Netw@khe number of neighboring firms (same
municipality) that export to the same marldeg year before. Estimated coefficients are sicguifi

at: 1% t, 59, and 10% *. Estimations were performed by mears cdmplementary log-log
model, with constant and random effects at the kwel. Excluded categories correspond to first
year of export activity. Marginal value of the netWw effect is the same as the estimated
coefficient. Column (1) corresponds to column (4Jable 9, column (2) corresponds to estimates
when networks are defined at the departmental,lewel column (3) when defined at the national
level.
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Table 14. Hazard rate estimation for exports oflpobp to any market. Different geographical levels:
municipality, department, national.

(1)

2

©)

Network -0.000973t -0.000693t -0.000143t
Hazard function

2 -0.0635t -0.3307 -0.3397

3 -0.239t -0.734% -0.748%

4 0.376% -0.1267 -0.143%

5 0.360t -0.1361 -0.157%

6 0.113* -0.406t -0.437t

7 -23.54 -22.71 -22.62
Firm characteristics

Number of destination markets 0.000952 0.00176t  001@4t
Number of products -0.00251 % -0.00224% -0.00204t
Scope of export activity -0.496t -0.428t -0.430t
Reappearing -0.611t -0.388t -0.388t
Municipality characteristics

Number of SEZs -0.141t -0.0801t -0.0794t
Routes length (In) 0.0269t -0.0331t -0.0375t
GDP per-capita 0.00644t -0.000125 0.000561
Number of firms -0.0287t 0.000609 -0.00245
Urbanization rate -0.000512t 4.66e-05t 4.42e-05%
Political institutions -0.00185t -0.001811 -0.00201
Poverty index 0.00569* 0.0211¢t 0.0228t
Tradecharacteristics

Industry share -0.00238 -0.000908 -0.00385
Reference price goods -0.122t -0.0921t -0.0842t
Heterogeneous goods -0.148t -0.0853t -0.0802t
World trade growth 0.210t -0.125% -0.127t
International crisis 0.545t 0.515t 0.543t
Observations 206813 206,813 206,813
p 0.294 0.0676 0.0639
Loglikelihood -128393 -129858 -129959

Source: authors’ calculation on DIAN data. Netw@khe number of neighboring firms (same
municipality) that exported the same prodpctthe year before. Estimated coefficients are
significant at: 1% T, 5%, and 10% *. Estimations were performed by mearssaimplementary
log-log model, with constant and random effecthatfirm level. Excluded categories correspond
to first year of export activity and homogenousdpicis. Marginal value of the network effect is
the same as the estimated coefficient. Columndiesponds to column (4) in Table 10, column
(2) corresponds to estimates when networks araedkft the departmental level, and column (3)
when defined at the national level.
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Table 15. Hazard rate estimation for exports offaoguctto any market. Different geographical levels:
municipality, department, national.

) () 3
Network -0.0000885 -0.000044t -0.00195t
Hazard function
2 0.0709" -0.213ft 0.0250
3 -0.0376 -0.587t 0.0316
4 0.640% 0.102* 0.359t
5 0.757t 0.250t 0.516t
6 0.86971 0.270t 1.069t
7 -21.64 -21.06 -19.76
Firm characteristics
Number of destination markets -0.459t -0.400% 6Di4
Number of products -0.0769t -0.0662t -0.0839t
Scope of export activity 0.0144* 0.0149 0.0245%
Reappearing -0.534t -0.303t -0.00908
Municipality characterigtics
Number of SEZs -0.13671 -0.0711t -0.0198
Routes length (In) 0.0613t -0.0244 -0.0309t
GDP per-capita 0.0107t 0.00452+ 0.00931t
Number of firms -0.0479% -0.0201t -0.0415%
Urbanization rate -0.000536t 6.33e-051 6.14e-057
Political institutions -0.00174t -0.001887 -0.00208
Poverty index -0.00744 0.0159% 0.0149%t
Tradecharacteristics
International crisis 0.613t 0.633t 0.603t
Observations 49087 49087 49087
p 0.371 0.117 0.149
Loglikelihood -29346 -29759 -26786

Source: authors’ calculation on DIAN data. Netw@khe number of neighboring firms (same
municipality) that exportethe year before. Estimated coefficients are sicpnifi at: 1% T, 594,

and 10% *. Estimations were performed by means cbraplementary log-log model, with
constant and random effects at the firm level. Edetl categories correspond to first year of
export activity. Marginal value of the network effds the same as the estimated coefficient.
Column (1) corresponds to column (4) in Table Wumn (2) corresponds to estimates when
networks are defined at the departmental levelcahdnn (3) when defined at the national level.
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Table 16. Hazard rate estimation for each typepbe activity, including networks at a level diféait
from the municipality.

Product pto  Any product to Product ptoany Any product to any
market d market d mar ket mar ket

Network (municipality) -0.00471% -0.0004461t -0.000993t -0.0006321t
Network (rest) -0.000723t -0.0002307t -0.000267t -0.000155t
Hazard function
2 -0.324t 0.2391 -0.120t 0.3261
3 -0.564% 0.341¢t -0.296t 0.332t
4 0.530t 1.543t 0.676% 1.3401
5 0.13& 1.642t 0.516t 1.369%
6 -0.17R 1.725% 0.331% 2.011t
7 -21.19 -21.03 -23.56 -21.00
Firm characteristics
Number of destination markets -0.0197t -0.06297 -0.00224 -0.408t
Number of products 0.000275 0.00648t -0.000153 -0.0904t
Reappearing -0.335% -0.318% -0.371% -0.330%
Scope of export activity -0.0920t -0.425% 0.0222
Municipality characteristics
Number of SEZs -0.118% -0.199% -0.117% -0.185%
Routes length (In) -0.0278t -0.0956t -0.0806t -0.0438
GDP per-capita -0.00296t 0.00505t 0.002661 0.0176t
Number of firms 0.0132% -0.0225% -0.0118% -0.0785%
Urbanization rate 2.74e-05t 3.31e-05t 7.00e-051 8.20e-051
Political institutions -0.00159t -0.00295% -0.00355% -0.003227
Poverty index 0.0138t 0.0325t 0.0327t 0.0556t
Tradecharacteristics
Industry share 0.00961t 0.00290
Reference price goods -0.0627t -0.111%
Heterogeneous goods -0.133t -0.00772
FTAs -0.267t -0.425%
PAs 0.0769t 0.149t
Destination markets share 0.000910 0.0332%
World trade growth 0.135% 0.750t 0.220t
International crisis 0.298t 0.693t 0.455t 0.969t
Observations 176,364 66,199 95,973 25,165
p 0.151 0.489 0.229 0.412
Loglikelihood -113675 -41708 -60533 -15358

Source: authors’ calculation on DIAN data. Netwisrithe number of neighboring firms (same municippthat carried
on the same export activitthe year before. Estimated coefficients are sicpnifi at: 1% 1, 5%, and 10% *. Estimations
were performed by means of a complementary logrlodel, with constant and random effects at the xgativity and
firm levels. Excluded categories correspond ta fiemar of export activity and homogenous produdaginal value of
the network effect is the same as the estimatediicent.
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Table 17. Hazard rate estimation for exports oflpetp to marketd. Different ways of defining and measuring

networks.

) (@) (©) (4) ©) (6) ()
Network definitions
Network -0.00525% -1.661t -0.05191  -0.0496% -0.284t 04D6T
Network squared 0.0000093%
2 to 4 neighbors -0.213%
5 to 9 neighbors -0.2771
10 to 29 neighbors -0.370%
More tan 30 -0.5661
Hazard function
2 0.031 0.0181 -0.263t -0.262t 0.05491 0.041671 0.0410%
3 -0.0749% -0.09437t -0.462t -0.462t -0.0551t -0.081310.0640%
4 0.6921 0.6671 0.264% 0.265% 0.710% 0.674% 0.705%
5 0.5981 0.565t 0.127% 0.128% 0.6171 0.571%t 0.6131
6 0.3651 0.314ft -0.181% -0.179% 0.38171 0.321%1 0.38071
7 -24.69 -23.87 -22.85 -24.11 -22.41 -22.59 -23.97
Firm characteristics
Number of destination markets -0.0262t  -0.0262t  -0.0214t -0.0215f -0.0263t -A026 -0.0262t
Number of products -0.001201 -0.0007191-0.00262t1 -0.002531-0.00138t1 -0.000874%1 -0.001377t
Reappearing -0.665t -0.6681 -0.4821  -0.484t  -0.654% -0.6481  66®t
Municipality characterigtics
Number of SEZs -0.200t -0.204% -0.1407% -0.13671 -0.204% -0.203t  20a@t
Routes length (In) 0.0174  -0.00591  0.0807t  0.0390t  0.0456t  0.0346%  0.0238t
GDP per-capita 0.006161t 0.007561  0.00675t 0.006661f 0.00575t  01G062 0.005991
Number of firms -0.0275% -0.0338%1 -0.0302t  -0.0298t  -0.0257ft -0027 -0.0267t
Urbanization rate -0.000514t -0.0005701 -0.0005951 -0.0005tf -0.00058%1 -0.00051t -0.00052t
Political institutions -0.001301 -0.00143t -0.001021 -0.001366.000778t -0.00109t -0.00116t
Poverty index 0.00995t 0.00707t 0.0151t 0.0189t 0.00796T1 0.00925%.00927t
Tradecharacteristics
Industry share 0.0165% 0.0111% 0.0203%t 0.0199% 0.02521 0.0173t 19810
Reference price goods -0.0668t  -0.0490t  -0.0850t1 -0.0850f -0.0968t -@H75 -0.0763t
Heterogeneous goods -0.235t -0.222t -0.0128 -0.0202 -0.224t -0.212t 2370t
FTAs -0.362t -0.34671 -0.2391 -0.2407% -0.35371 -0.340t 3640t
PAs 0.0449t 0.0270t 0.00600 0.00375 0.0216 0.0127 0.0423t
Destination markets share 0.0121t 0.00891t 0.0308t 0.0305t 0.0190t 0.01511 01367
World trade growth 0.1661 0.166% 0.149t 0.150t 0.164t 0.163t 0.1661
International crisis 0.607t 0.602t 0.461t 0.461t 0.601t 0.591t 0.608t
Observations 398669 398669 302399 302399 398669 398669 398669
p 0.425 0.421 0.243 0.245 0.422 0.411 0.426
Loglikelihood -255304 -255899 -193792 -193874 -255117 -255473 52Ph

Source: authors’ calculation on DIAN data. Netwisrkhe number of neighboring firms (same municippathat export
the same product p to the same madkéte year before. Estimated coefficients are sicpuifi at: 1% 1, 5%, and 10%
* Estimations were performed by means of a comeigary log-log model, with constant and randomatdfat the firm
level and export activity levels. Excluded categ®igorrespond to first year of export activity &oghogenous products.
Marginal value of the network effect is the saméhasestimated coefficient. Column (1) correspaadsolumn (4) in
Table 8, column (2) corresponds to number of fisepsared, column (3) to exported value, columnd4xported value
by squared kilometer, column (5) to different netwdensities, column (6) dummy with value 1 if thetwork has at
least a neighbor, column (7) number of firms scpliare
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Table 18. Hazard rate estimation for exports ofaeductto marketd. Different ways of defining and measuring

networks.

(©0) (&) (©) (4) ©) (6) ()
Networ k definitions
Network -0.00034t -182.7t -0.0790t -0.0723t -0.427t areo
Network squared 0,000000232t
2 to 4 neighbors -0.218%
5 to 9 neighbors -0.342%
10 to 29 neighbors -0.508t
More tan 30 -0.925t
Hazard function
2 0.08681 0.0706% 0.0321* 0.0329* 0.0900tf 0.0637t 87O
3 0.0409 0.0184 -0.0145 -0.0133 0.0360 0.00241 0.0412
4 0.794% 0.770t 0.729t 0.731t 0.780t 0.746t 0.795t
5 0.854% 0.820t 0.766t 0.770t 0.821t 0.786t 0.855t
6 0.742% 0.687t 0.616t 0.621t 0.678t 0.639t 0.736t
7 -28.79 -22.95 -22.17 -22.21 -27.66 -21.96 -31.57

Firm characteristics
Number of destination markets -0.0610t -0.0602t -0.0631t -0.0630T  -0.0648t -GH60 -0.06167

Number of products 0.00871t  0.00843ft 0.008611t 0.008661 0.008501 (G085 0.00871t
Scope of export activity 00977t  -0.0963f  -0.0936t  -0.0937t -0.0932f -AH95 -0.0974t
Reappearing -0.576t  -0.578t 0537t  -0542t 0550t -0.564t 57Dt
Municipality characterigtics

Number of SEZs -0.191% -0.2031 -0.11971 -0.1167% -0.16871 -0.177% 190t
Routes length (In) 0.0421t -0.00847 0.0956t 0.0237* 0.0853t 0.00987 0627.F
GDP per-capita 0.00859t 0.0121%1 0.008571 0.007981 0.00964t 0.3G09910.00777t
Number of firms -0.0383t -0.0539t -0.0382t -0.03561  -0.04301 -@044 -0.0347%
Urbanization rate -0.000657t1 -0.00074871 -0.000493t1 -0.0004571 -0.000451 -0.0005% -0.0006t
Political institutions -0.00143t1 -0.00158t -0.002001f -0.00259t -0.0015B100203f -0.00108t
Poverty index -0.00229 -0.00738 0.0169t 0.02321 0.00942.00773* -0.00346
Tradecharacteristics

FTAs -0.324t -0.304t -0.230%1 -0.234t -0.250t -0.285t 303t
PAs 0.114% 0.0923t 0.190% 0.181%t 0.0953t  0.0836t 010823
Destination markets share 0.00151  -0.00981t 0.00633f  0.00433-0.00261 -0.0170t 0.00543
World trade growth 0.547% 0.540t 0.504t 0.507t 0.535t 0.529t 0.544t
International crisis 0.6541 0.642t 0.635% 0.634t 0.642t 0.631t 0.651t
Observations 146158 146158 141607 141607 146158 146158 146158
p 0.468 0.459 0.432 0.434 0.448 0.446 0.466
Loglikelihood -90704 -90802 -87561 -87603 -90347 -90721 -90672

Source: authors’ calculation on DIAN data. Netwdskthe number of neighboring firms (same
municipality) that export to the same markkg year before. Estimated coefficients are sicpuifi at:

1% 1, 5%A, and 10% *. Estimations were performed by mears cbmplementary log-log model,
with constant and random effects at the firm le#cluded categories correspond to first year of
export activity. Marginal value of the network effés the same as the estimated coefficient. Golum
(1) corresponds to column (4) in Table 9, columnc(#responds to number of firms squared, column
(3) to exported value, column (4) to exported vebhyesquared kilometer, column (5) to different
network densities, column (6) dummy with value thié network has at least a neighbor, column (7)
number of firms squared.
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Table 19. Hazard rate estimation for exports ofipobp to any market. Different ways of defining and meigyu

networks.

(©0) (¢) (©) (4) (©) (6) ()
Networ k definitions
Network -0.000973t -426.6t1 -0.0287t  -0.0253t -0.226t -0.00112%
Network squared 0,000000356
2 to 4 neighbors -0.202%
5 to 9 neighbors -0.217%
10 to 29 neighbors -0.202%
More tan 30 -0.325t
Hazard function
2 -0.0635t -0.0685t -0.146t -0.147t  -0.0536t -0.06241-0.0626t
3 -0.2397 -0.247t -0.342t -0.344t -0.232t -0.246t 238t
4 0.376t 0.3671 0.2621 0.259% 0.3791 0.360% 0.377t
5 0.360t 0.3471 0.23171 0.228% 0.3601 0.338% 0.3611
6 0.113* 0.0914 -0.0413 -0.0443 0.105 0.0776 0.114*
7 -23.54 -23.83 -23.06 -23.06 -23.81 -22.96 -23.54

Firm characteristics
Number of destination markets 0.000952 0.000786  2.73e-05 8.85e-05 0.000591 (33008 0.000942

Number of products -0.00251t -0.002261 -0.00302f -0.0029f -0.0025% 0022t  -0.00252%
Scope of export activity -0.496t  -0.497t  -0.473t  -0.474t  -0.496t  -0.498t 498t
Reappearing -0.611% -0.613% -0.574%1 -0.575t  -0.605t  -0.605t  61Df
Municipality characterigtics

Number of SEZs -0.141% -0.1461 -0.0998t  -0.0965t  -0.143ft -0.138t 0.141%
Routes length (In) 0.0269t 0.00982 0.0729f  0.0500f 0.0533t 0.03841 27910
GDP per-capita 0.00644t  0.00802t  0.00491t 0.00497t 0.00614t (83068 0.00641%
Number of firms -0.0287t -0.0358t -0.0219t  -0.0222t -0.0274t -@930 -0.0286%
Urbanization rate -0.000512t -0.00058071 -0.000600t -0.00061t -0.0005t -0.0005% -0.00051t
Political institutions -0.00185t -0.00188t -0.00187t -0.002083.00154t1 -0.001861% -0.00183t
Poverty index 0.00569* 0.00239 0.0174t 0.0195t  0.00649.00859t 0.00563*
Trade characterigtics

Industry share -0.00238  -0.00698t  -0.00332 -0.004246.000629 -0.00692t  -0.00207
Reference price goods -0.122% -0.112% -0.137% -0.135t  -0.147t  -0.122t 123t
Heterogeneous goods -0.148% -0.141% -0.108% -0.111t  -0.178t  -0.158t  14®f
World trade growth 0.210% 0.207t 0.178t 0.178t 0.215t 0.213% 0.210t
International crisis 0.545t 0.542t 0.524t 0.522t1 0.542t 0.538t 0.5461
Observations 206813 206813 188668 188668 206813 206813 206813
p 0.294 0.292 0.244 0.244 0.289 0.284 0.295
Loglikelihood -128393 -128481 -117143 -117178  -128321  -128392 8392

Source: authors’ calculation on DIAN data. Netwdskthe number of neighboring firms (same
municipality) that exported the same produydhe year before. Estimated coefficients are sicpnifi at:

1% 1, 5%A, and 10% *. Estimations were performed by mears cbmplementary log-log model,
with constant and random effects at the firm le#dcluded categories correspond to first year of
export activity and homogenous products. Margirdue of the network effect is the same as the
estimated coefficient. Column (1) corresponds taroa (4) in Table 10, column (2) corresponds to
estimates when networks are defined at the depataimevel, and column (3) when defined at the
national level. . Column (1) corresponds to colyd#nin Table 10, column (2) corresponds to number
of firms squared, column (3) to exported valueuwoi (4) to exported value by squared kilometer,
column (5) to different network densities, coluréh qummy with value 1 if the network has at least a
neighbor, column (7) number of firms squared.
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Table 20. Hazard rate estimation for exports ofeguctto any market. Different ways of defining and megu

networks.

(©0) @ (©) 4) ©) (6) ()
Networ k definitions
Network -0.0000885t1 -189.0t -0.07891t -0.0573t -0.510t 0.000644t
Network squared 0.000000103t
2 to 4 neighbors -0.00653
5 to 9 neighbors -0.163
10 to 29 neighbors -0.342%
More tan 30 -0.878t
Hazard function
2 0.0709 0.0877t 0.0416 0.0466 0.0602* 0.0426 0.0508
3 -0.0376 -0.0267 -0.0720 -0.0648 -0.0582 -0.0744 064€b
4 0.640t 0.648t 0.578t 0.591t  0.589% 0.588t 0.590t
5 0.757t 0.754t 0.664t 0.683t  0.680% 0.687t 0.715t
6 0.869t 0.864t 0.707t 0.734t  0.725% 0.752t 0.967t
7 -21.64 -21.26 -22.87 -21.13 -19.58 -20.69 -19.90

Firm characteristics
Number of destination markets  -0.459t -0.463t -0.458t -0.4591t -0.463t1 -0.458t 45®&t

Number of products -0.0769t  -0.0755t  -0.0722t -0.0723D.07161 -0.0731% -0.0759t
Scope of export activity 0.0144*  0.0150*  0.0138* 0.0137* 0.0135* 0.0134*  D4O*
Reappearing -0.534%1 -0.540% -0.5141  -0.527f -0.542t1 -0.543tf 45@t
Municipality characterigtics

Number of SEZs -0.136t -0.163t  -0.06961 -0.0789€.0854t -0.128t -0.115%
Routes length (In) 0.0613ft -0.0204 0.0936t 0.0231  0.0873-0.00861 -0.0974%
GDP per-capita 0.0107% 0.02051 0.0135f  0.0139f 0.0157f 0.01431t 17610
Number of firms -0.0479% -0.0915t  -0.0601t -0.0620©.0700t1 -0.06401 -0.0785%
Urbanization rate -0.0005361 -0.001161-0.000377t -0.0004t1 -0.00051 -0.00041  -0.000754t
Political institutions -0.001741 -8.35e-05 -0.00272t -0.003t -0.0028®1002871t -0.00410t
Poverty index -0.00744 -0.051271 0.0156 0.0189t 0.00683 0.00892 -0.0131
Tradecharacteristics

International crisis 0.613t 0.6261 0.620t 0.617t  0.607% 0.601t 0.634t
Observations 49087 49087 48826 48826 49087 49087 49087
p 0.371 0.370 0.341 0.350 0.352 0.355 0.335
Loglikelihood -29346 -29297 -29159 -29181  -29263 -29368 -29100

Source: authors’ calculation on DIAN data. Netwigkthe number of neighboring firms (same
municipality) that exportethe year before. Estimated coefficients are sicanifi at: 1% T, 5%,

and 10% *. Estimations were performed by meansaoiaplementary log-log model, with constant
and random effects at the firm level. Excluded gaties correspond to first year of export activity.
Marginal value of the network effect is the sametl@s estimated coefficient. Column (1)
corresponds to column (4) in Table 11, column @jasponds to number of firms squared, column
(3) to exported value, column (4) to exported vdiyesquared kilometer, column (5) to different
network densities, column (6) dummy with value thé network has at least a neighbor, column (7)
number of firms squared.
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Table 21. Hazard rate estimation for exports oflpobp to marketd. Different informational lags.

(©) 2 (©)
Network -0.00525% -0.004507 -0.003137
Hazard function
2 0.0317 -0.410t -0.4027
3 -0.0749t -0.809% -0.813%t
4 0.692t -0.105% -0.102%
5 0.598t -0.222% -0.216%
6 0.365t -0.597t -0.5897
7 -24.69 -23.35 -21.97
Firm characteristics
Number of destination markets -0.0262t -0.0179% .018Dt
Number of products -0.001207 -0.000720t -0.000658+t
Reappearing -0.6651 -0.340% -0.359t
Municipality characterigtics
Number of SEZs -0.200t -0.114t -0.116t
Routes length (In) 0.0174 0.0145t 0.0110
GDP per-capita 0.00616t 0.00357t 0.00369t
Number of firms -0.0275t -0.0160% -0.0165%
Urbanization rate -0.000514+t -0.000267t -0.000260t
Political institutions -0.00130°7 -0.000738t -0.0268
Poverty index 0.009957 0.00720% 0.008307
Trade characteristics
Industry share 0.0165t 0.0114% 0.0104t
Reference price goods -0.0668t -0.0501t -0.0449t
Heterogeneous goods -0.235t -0.167t -0.166t
FTAs -0.362t -0.232t -0.235%
PAs 0.0449% 0.02657 0.02757
Destination markets share 0.0121% 0.00742t 0.00709t
World trade growth 0.1661 0.119t 0.123t
International crisis 0.607t 0.610t 0.620t
Observations 398669 398669 398669
p 0.425 0.0886 0.0986
Loglikelihood -255304 -257960 -258308

Source: authors’ calculation on DIAN data. Netwaskthe number of neighboring firms (same
municipality) that export the same product p to #mme market, the year before. Estimated
coefficients are significant at: 1% T, 58 and 10% *. Estimations were performed by meana of
complementary log-log model, with constant and oamekffects at the firm level and export activity
levels. Excluded categories correspond to firstr yafaexport activity and homogenous products.
Marginal value of the network effect is the saméhasestimated coefficient. Column (1) correspdnds
column (4) in Table 8, column (2) corresponds te@year lag, column (3) corresponds to information
gathered in 2004.
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Table 22. Hazard rate estimation for exports of@guctto market. Different informational lags

(€Y () (©)
Network -0.000346t -0.000306t -0.0000691t
Hazard function
2 0.0868t -0.2661 -0.253t
3 0.0409 -0.579t -0.583t
4 0.794% 0.134t 0.143%
5 0.854% 0.183t 0.200%
6 0.742% -0.0125 -0.000458
7 -28.79 -21.87 -24.97
Firm characteristics
Number of destination markets -0.0610t -0.0452t 0480t
Number of products 0.00871t 0.00724t 0.00728t
Scope of export activity -0.0977t -0.0764t -0.0771t
Reappearing -0.5761 -0.265% -0.311%
Municipality characteristics
Number of SEZs -0.191t -0.114t -0.121t
Routes length (In) 0.0421% 0.0339% 0.00571
GDP per-capita 0.008597 0.00562t 0.00670%
Number of firms -0.0383t -0.0251%t -0.0299t
Urbanization rate -0.000657t -0.000381t -0.000348t
Political institutions -0.00143t -0.000797t -0.0611
Poverty index -0.00229 -0.000561 0.00350
Tradecharacteristics
FTAs -0.324% -0.215t -0.211%
PAs 0.114% 0.0685t 0.0607t
Destination markets share 0.00151 0.00171 -0.0107%
World trade growth 0.547t 0.319% 0.345t
International crisis 0.654t 0.622% 0.601t
Observations 146158 146158 146158
p 0.468 0.170 0.188
Loglikelihood -90704 -91688 -91911

Source: authors’ calculation on DIAN data. Netwaskthe number of neighboring firms (same
municipality) that export to the same markke year before. Estimated coefficients are sicpnifi at:

1% 1, 5%A, and 10% *. Estimations were performed by mearssaaimplementary log-log model, with
constant and random effects at the firm level. ket categories correspond to first year of export
activity. Marginal value of the network effect isetsame as the estimated coefficient. Column (1)
corresponds to column (4) in Table 9, column (2)esponds to a two-year lag, column (3) corresponds
to information gathered in 2004.
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Table 23. Hazard rate estimation for exports oflpobp to any market. Different informational lags

(@) &) )
Network -0.000973t -0.00118% -0.000416t
Hazard function
2 -0.0635t -0.335% -0.340%
3 -0.2391 -0.7291 -0.7491
4 0.376t -0.126% -0.144%
5 0.360t -0.137% -0.157%
6 0.113* -0.410% -0.433%
7 -23.54 -21.56 -21.62
Firm characteristics
Number of destination markets 0.000952 0.00181t 001@8t
Number of products -0.00251% -0.00228% -0.00206%
Scope of export activity -0.496t -0.42671 -0.4301
Reappearing -0.611t -0.370t -0.3861
Municipality characteristics
Number of SEZs -0.141% -0.0868t -0.0873t
Routes length (In) 0.0269% 0.01907 0.00945
GDP per-capita 0.00644+t 0.003661 0.00406t
Number of firms -0.0287t -0.0163t -0.0181t
Urbanization rate -0.000512t -0.000302t -0.000291t
Political institutions -0.00185t -0.0011671 -0.00134
Poverty index 0.00569* 0.00578 0.00737t
Trade characteristics
Industry share -0.00238 0.00114 -0.00433
Reference price goods -0.122t -0.0939t -0.0812t
Heterogeneous goods -0.148t -0.0852t -0.0772%
World trade growth 0.210t -0.140t -0.129t
International crisis 0.5451 0.540t 0.525t
Observations 206813 206813 206813
p 0.294 0.0619 0.0630
Loglikelihood -128393 -129655 -129910

Source: authors’ calculation on DIAN data. Netwaskthe number of neighboring firms (same
municipality) that exported the same produydhe year before. Estimated coefficients are sicpuifi at:

1% T, 5%A, and 10% *. Estimations were performed by mearssaaimplementary log-log model, with
constant and random effects at the firm level. Edetl categories correspond to first year of export
activity and homogenous products. Marginal valuéhef network effect is the same as the estimated
coefficient. Column (1) corresponds to column ¢@)Table 10, column (2) corresponds to estimates
when networks are defined at the departmental,laxel column (3) when defined at the national level
Column (1) corresponds to column (4) in Table Bymn (2) corresponds to a two-year lag, column
(3) corresponds to information gathered in 2004.
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Table 24. Hazard rate estimation for exports offanoguctio any market. Different informational lags

(€Y (@) (©)
Network -0.0000885t -0.000111t 0.0000573t
Hazard function
2 0.070% -0.239t -0.222%
3 -0.0376 -0.565t -0.598%t
4 0.64071 0.102* 0.0769
5 0.757t 0.243t 0.215t
6 0.869t 0.259% 0.214
7 -21.64 -22.59 -19.50
Firm characteristics
Number of destination markets -0.4597 -0.396t 00t4
Number of products -0.0769t -0.0684t -0.0630t
Scope of export activity 0.0144* 0.0164 0.0142
Reappearing -0.534% -0.212t -0.317t
Municipality characterigtics
Number of SEZs -0.136t -0.0701t -0.0718%
Routes length (In) 0.0613t 0.0659t -0.0658t
GDP per-capita 0.0107t 0.00573t 0.0125t
Number of firms -0.0479% -0.02567 -0.0557%
Urbanization rate -0.000536t -0.000329t -0.000186
Political institutions -0.00174% -0.000641 -0.00261t
Poverty index -0.00744 -0.00815* 0.0167t
Tradecharacteristics
International crisis 0.613t 0.615t 0.622t
Observations 49087 49087 49087
p 0.371 0.0882 0.114
Loglikelihood -29346 -29575 -29753

Source: authors’ calculation on DIAN data. Netwaskthe number of neighboring firms (same
municipality) that exportethe year before. Estimated coefficients are sicpnifi at: 1% *, 5%, and
10% *. Estimations were performed by means of aptementary log-log model, with constant and
random effects at the firm level. Excluded categgdorrespond to first year of export activity. iylaal

value of the network effect is the same as thenastid coefficient. Column (1) corresponds to colum
(4) in Table 11, column (2) corresponds to a twarylag, column (3) corresponds to information

gathered in 2004.
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Table 25. Hazard rate estimation for exports oflpobp to marketd. Stability of coefficients.

@ () (€) 4) ®
Network -0.005257 -0.00372% -0.00386T -0.003731 00&12t
Hazard function
2 0.0317 -0.510t -0.513t -0.492t 1.000t
3 -0.0749% -0.752t -0.774% -0.863t 1.002t
4 0.692t -0.269t -0.377t -0.519% 1.167t
5 0.598t 0.223t -0.245% -0.464% 1.365t
6 0.365t 4.148 -0.568t 1.669t
7 -24.69 -27.15
Firm characteristics
Number of destination markets -0.02627 -0.0155t .011Bt -0.01691 -0.0320t
Number of products -0.00120% 0.0006691 0.0008368 -0.000154 -0.00488*
Reappearing -0.665t -0.0670% -0.143t -0.199t -1.282
Municipality characterigtics
Number of SEZs -0.200t 0.0¥72  -0.0367% -0.0372% -0.468%1
Routes length (In) 0.0174 0.0176% 0.00166 -0.0199t -0.247t
GDP per-capita 0.00616%1 0.00264t 0.00209t 0.0022410.0256%
Number of firms -0.0275% -0.0118% -0.00934+ -0.0100 -0.114t
Urbanization rate -0.000514t  0.000143t 3.18e-05 .42€905% -0.00387t
Political institutions -0.00130t  -0.000960f -0.006%¥ -0.000745tf -0.000802*
Poverty index 0.00995t 0.01547 0.00945t 0.006661 .0920t
Tradecharacteristics
Industry share 0.01657 0.0158% 0.01867 0.0194% 208102
Reference price goods -0.0668t -0.0437t -0.0269t .048Qt -0.135f
Heterogeneous goods -0.235t -0.200t -0.114t -0.113t -0.243%
FTAs -0.362t -0.0871%t -0.0806t -0.0828t -0.503t
PAs 0.0449t 0.0765t1 0.0394t 0.0175 -0.0534
Destination markets share 0.0121%t -0.00762% -0D032 -0.00363t 0.0447%
World trade growth 0.166% 0.0307% 0.0247% 0.0162t .33
International crisis 0.6071 -0.279% -0.325% 21054
Observations 398669 209831 228269 238029 458%™
p 0.425 0.00000724 0.00000101 0.00000109 0.839
Loglikelihood -255304 -130043 -142308 -148229 -18814

Source: authors’ calculation on DIAN data. Netwisrkhe number of neighboring firms (same municippathat
export the same product p to the same matkitie year before. Estimated coefficients are sicpnifi at: 1% T,

5% A, and 10% *. Estimations were performed by mears asmplementary log-log model, with constant and

random effects at the firm level and export agtilévels. Excluded categories correspond to fiestryof export
activity and homogenous products. Marginal valuthefnetwork effect is the same as the estimatefficdent.

Column (1) corresponds to column (4) in Table &rom (2) uses 2005-2008 as observation periodjrool{B )

uses 2006-2009, column (4) uses 2007-2010, colGjruses 2008-2011.
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Table 26. Hazard rate estimation for exports of@eguctto marketd. Stability of coefficients.

@ () (€) 4) ©)
Network -0.0003461t 0.0000141 -0.0000204 -0.00008519.000692t
Hazard function
2 0.0868* -0.3951 -0.419t -0.435t 0.951t
3 0.0409 -0.614%t -0.636% -0.737t 1.138t
4 0.794t -0.121% -0.257t -0.381%t 1.492%
5 0.854t 0.539t -0.0353 -0.240t 1.827%
6 0.742t 9.758 -0.183ft 2.252%
7 -28.79 -26.94
Firm characteristics
Number of destination markets -0.06107 -0.03511 .03%Bt -0.03861 -0.09361
Number of products 0.00871% 0.005001 0.005367 0804 0.0141t
Scope of export activity -0.0977t -0.0568t -0.0664t -0.0700t -0.157t
Reappearing -0.576t 0.07367 -0.0133 -0.0582t -1.193
Municipality characteristics
Number of SEZs -0.191¢t -0.0370t -0.0488t -0.05091t 0.481ft
Routes length (In) 0.0421%t -0.0150 -0.0235t -0.6359 -0.222%
GDP per-capita 0.00859t 0.00358* 0.00458% 0.00451t1 0.0279%
Number of firms -0.0383t -0.0160% -0.0204t -0.0201t -0.124f%
Urbanization rate -0.000657t 0.000157t -1.91e-05 0.0001867 -0.00345%
Political institutions -0.00143t -0.00148t -0.00t23 -0.00105t -0.00372t
Poverty index -0.00229 0.016871 0.00763 0.00188 -0.0912t
Tradecharacterigtics
FTAs -0.324t -0.0920%t -0.0406%t -0.0554t -0.434t
PAs 0.114% 0.0661* 0.0550% 0.0185 0.141t
Destination markets share 0.00151 -0.0245% -0.0190t -0.0151t 0.0277%
World trade growth 0.547t 0.247t 0.325t 0.153t @97
International crisis 0.654% -0.114% -0.283t 21024
Observations 146158 72507 82250 88686 0431
p 0.468 0.0000213 0.00000282 0.000000465 0.863
Loglikelihood -90704 -47112 -53049 -56571 -51931

Source: authors’ calculation on DIAN data. Netwiarkhe number of neighboring firms (same municippthat
export to the same markehe year before. Estimated coefficients are sicpili at: 1% T, 594, and 10% *.
Estimations were performed by means of a complanetidg-log model, with constant and random effattie
firm level. Excluded categories correspond to fjesdr of export activity. Marginal value of thewetk effect is
the same as the estimated coefficient. Columedfiesponds to column (4) in Table 9, column (Bsu&005-
2008 as observation period, column (3 ) uses 2008;Zolumn (4) uses 2007-2010, column (5) use8-20Q1.
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Table 27. Hazard rate estimation for exports ofipabp to any market. Stability of coefficients.

1) @ (©) 4) ©)
Network -0.000973t -0.000786t1 -0.0008161 -0.0007770.00180%
Hazard function
2 -0.0635% -0.417% -0.384% -0.401% 0.929t
3 -0.239t -0.588+t -0.576% -0.657% 0.937t
4 0.376% -0.263% -0.313% -0.431% 1.224%
5 0.360t 0.432t -0.0894t -0.257% 1.564+
6 0.113* 8.113 -0.321¢t 1.7097
7 -23.54 -27.70
Firm characteristics
Number of destination markets 0.000952 0.00115 00d3B36 0.000782 0.00807t
Number of products -0.00251 % -0.00154t -0.001611 .00Z231  -0.00826*
Scope of export activity -0.496t -0.386t -0.428t -0.414t -0.659t
Reappearing -0.611t -0.129t -0.180t -0.198t -1.210t
Municipality characteristics
Number of SEZs -0.141t 0.0462% -0.00850 -0.00871 .39ad
Routes length (In) 0.0269t -0.0168  -0.00472 -0.0156 -0.116t
GDP per-capita 0.00644+t 0.000417 0.00212% 0.0032910.0304t
Number of firms -0.0287t -0.00184 -0.009467 -0.0147 -0.136%
Urbanization rate -0.0005121f  0.000244t 0,000059 ,00em547 -0.003607
Political institutions -0.00185t -0.00165% -0.00£33 -0.00121t  -0.00217t
Poverty index 0.00569* 0.0202t 0.01111 0.008121 09%bt
Trade characteristics
Industry share -0.00238 0.0102t 0.0149% 0.01661 009U9*
Reference price goods -0.122t -0.0670t -0.0450t 051@f -0.214t
Heterogeneous goods -0.148t -0.127t -0.0410* -8.032 -0.1967
World trade growth 0.210%t -0.0574  -0.204t -0.188t 0.668t
International crisis 0.545t -0.253% -0.292% 21093
Observations 206813 107217 119507 124752 2854
p 0.294 6.18e-06 8.63e-07 9.31e-07 0.818
Loglikelihood -128393 -63874 -71077 -74078 -72633

Source: authors’ calculation on DIAN data. Netwigrkhe number of neighboring firms (same municippthat
exported the same prodygtthe year before. Estimated coefficients are sicgnifi at: 1% 1, 5%, and 10% *.
Estimations were performed by means of a complanetidg-log model, with constant and random effatthie
firm level. Excluded categories correspond to fyshr of export activity and homogenous productardihal
value of the network effect is the same as thenastid coefficient. Column (1) corresponds to coly#inin
Table 10, column (2) corresponds to estimates wieénorks are defined at the departmental level,cahdnn
(3) when defined at the national level. . Coluincprresponds to column (4) in Table 10, columrugzs 2005-
2008 as observation period, column (3 ) uses 2008;Zolumn (4) uses 2007-2010, column (5) use8-20Q.1.
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Table 28. Hazard rate estimation for exports offaoguctio any market. Stability of coefficients.

(€Y (@) (€) 4 ®
Network -0.0000885t  0.00003tf -0.000006741 -0.008022-0.00017t
Hazard function
2 0.0709 -0.307t -0.269% -0.342% 1.146%1
3 -0.0376 -0.3961 -0.375% -0.474% 1.255t
4 0.640t -0.0766 -0.144% -0.237t 1.776%
5 0.757t 0.829% 0.180t 0.00249 2.241t
6 0.869t 7.474 0.2691 3.049t
7 -21.64 -22.25
Firm characterigtics
Number of destination markets -0.459t -0.3561 933 -0.388t -0.614%1
Number of products -0.0769t -0.0733t -0.0706t 8807 -0.125%
Scope of export activity 0.0144* 0.0267t 0.0232f 0.02297 0.0257
Reappearing -0.534t 0.0460 -0.0287 -0.0461* -1.139t
Municipality characteristics
Number of SEZs -0.1361 -0.0310 -0.0125 -0.00737 411k
Routes length (In) 0.0613t -0.0726% -0.0259 -0.0304 -0.0131
GDP per-capita 0.0107t 0.00477t 0.00723t 0.00834t .0438t
Number of firms -0.0479t -0.02121 -0.0323t -0.03721 -0.193t
Urbanization rate -0.0005361 0.000334t 0,0000847 0,0000582  -0.003067
Political institutions -0.00174% -0.00254 % -0.00t83 -0.00158ft -0.00428%
Poverty index -0.00744 0.0228t 0.0114 0.00547 -0.111%
Tradecharacterigtics
International crisis 0.613% -0.1361 -0.217% 21063
Observations 49087 22,436 27,537 30,700 ,2293
p 0.371 0.0000327 0.00000165 0.000000718 0.85
Loglikelihood -29346 -14229 -17210 -18841 -17794

Source: authors’ calculation on DIAN data. Netwiarkhe number of neighboring firms (same municippthat
exportedthe year before. Estimated coefficients are sicamidi at: 1% T, 5%, and 10% *. Estimations were
performed by means of a complementary log-log modith constant and random effects at the firm lleve
Excluded categories correspond to first year obebquctivity. Marginal value of the network efféstthe same as
the estimated coefficient. Column (1) correspaiadsolumn (4) in Table 11, column (2) uses 20058288
observation period, column (3) uses 2006-20089ineol(4) uses 2007-2010, column (5) uses 2008-2011.
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Table 29. Hazard rate estimation for exports oflpobp to marketd. Different population subgroups.

1) (&) (©) 4) ©)
Network -0.005257 -0.00274% -0.0357t -0.003591 0ZBat
Hazard function
2 0.031A -0.408% -0.371% -0.381% -0.141%
3 -0.0749t -0.888% -0.774% -0.768% -0.509%
4 0.692t -0.452% 0.0595 -0.181ft 0.494%
5 0.598t -0.354% -0.171% -0.627% 0.787t
6 0.365t -0.672% -0.642% -1.0197 0.523t
7 -24.69 -22.67 -23.85 -26.95 -19.93
Firm characteristics
Number of destination markets -0.0262t -0.0168t .018Pt -0.0145% -0.0299t
Number of products -0.00120% -0.00324t -0.0003793.0009571t  -0.00577t
Reappearing -0.6651 -0.328t -0.347t -0.324% -0.159t
Municipality characteristics
Number of SEZs -0.200t -0.0972% -0.115t -0.113t1  084b%
Routes length (In) 0.0174 0.185t 0.0313t -0.0136  -0.0873t
GDP per-capita 0.006167 0.0165% 0.00221% 0.003141.00405t
Number of firms -0.0275t -0.0738%t -0.00989* -0.0140 -0.0181f
Urbanization rate -0.000514t -0.000896t -0.000313.0003521 0,00000667
Political institutions -0.00130t -0.000618 -0.000418t -0.000795t -0.00135t
Poverty index 0.009957 -0.000473 0.000554 0.0070110.0244 %
Trade characteristics
Industry share 0.0165% 0.0218% 0.0152% 0.00923t -0.0100t
Reference price goods -0.0668t -0.0789t -0.0757t .0616% 0.0167
Heterogeneous goods -0.235t -0.174t -0.164t -0.1721-0.0762
FTAs -0.3621 -0.192t -0.253t -0.2397 -0.154t
PAs 0.0449t 0.0160 0.0255t 0.0334t -0.0901%t
Destination markets share 0.0121% 0.0311%t 0.0067110.01267 0.00165
World trade growth 0.166t 0.155t 0.111t 0.122t 3209
International crisis 0.607t 0.6177 0.6277 0.667f 64Dt
Observations 398669 172384 294438 309887 87838
p 0.425 0.0588 0.0898 0.0807 0.116
Loglikelihood -255304 -110841 -190280 -198174 -5B86

Source: authors’ calculation on DIAN data. Netwiarkhe number of neighboring firms (same municippthat
export the same product p to the same matkibie year before. Estimated coefficients are sicpnifi at: 1% T,
5% A, and 10% *. Estimations were performed by meares @asmplementary log-log model, with constant and
random effects at the firm level and export actilévels. Excluded categories correspond to fiestryof export
activity and homogenous products. Marginal valuthefnetwork effect is the same as the estimatefficent.
Column (1) corresponds to column (4) in Table 8jrom (2) excludes observations with network dersifyal to
cero, column (3) excludes observations with netwdeksity greater than 10, column (4) only considers
monoplant firms, and column (5) only considers iplaint firms.
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Table 30. Hazard rate estimation for exports offaoguctto marketd. Different population

subgroups.

@ () (€) 4 ©)
Network -0.000346t -0.000393t -0.0510% -0.0002691.000208t
Hazard function
2 0.0868t -0.234t -0.0449 -0.264t -0.0840%
3 0.0409 -0.562t -0.246% -0.5691 -0.412%
4 0.794t 0.130t 0.837% -0.0561 0.6537
5 0.854t 0.246t 0.6767 -0.311% 1.068t
6 0.742t 0.0857 0.332* -0.615t 1.075t
7 -28.79 -22.02 -19.47 -25.21 -20.37
Firm characteristics
Number of destination markets -0.06107 -0.05361 .03%rt -0.0397t -0.0567t
Number of products 0.00871% 0.00803t 0.00419% @®D7  0.00406%
Scope of export activity -0.0977t -0.0781t -0.0540t -0.0694t -0.0714+t
Reappearing -0.576t -0.331t 0.0686* -0.251t -0.242t
Municipality characteristics
Number of SEZs -0.191¢t -0.06261 -0.0778% -0.1171f .08&2f
Routes length (In) 0.04217 0.0797t 0.06547 0.0159 0.0738t
GDP per-capita 0.00859t 0.00217* 0.00561t 0.0053010.00705*
Number of firms -0.0383t -0.00969* -0.0251%t -0.037 -0.0315t
Urbanization rate -0.0006571f -0.0003821 -0.000221-0.000544t -0.00001
Political institutions -0.00143t  -0.000710t  -0.08D1 -0.000655t  -0.00165%
Poverty index -0.00229 0.00837* 0.00566 -0.00227 0220t
Tradecharacteristics
FTAs -0.324t -0.207t -0.150t -0.228%1 -0.170t
PAs 0.114t1 0.112t -0.00585 0.113% -0.0709
Destination markets share 0.00151 0.0185t -0.00784 0.0141t -0.00303
World trade growth 0.547t 0.378t 0.202t 0.312f @34
International crisis 0.654t 0.634t 0.614t 0.634t 61Dt
Observations 146158 132340 22706 99481 77466
p 0.468 0.210 0.145 0.147 0.219
Loglikelihood -90704 -82233 -14708 -63204 -26847

Source: authors’ calculation on DIAN data. Netwisrkhe number of neighboring firms (same municipgli
that export to the same markibie year before. Estimated coefficients are sicpuifi at: 1% T, 5%, and 10%

*. Estimations were performed by means of a cometeary log-log model, with constant and randomogdfe
at the firm level. Excluded categories correspaniit$t year of export activity. Marginal value thie network
effect is the same as the estimated coefficiemiur@ (1) corresponds to column (4) in Table uuowi (2)
excludes observations with network density equatebm, column (3) excludes observations with nétwor
density greater than 10, column (4) only consideaoplant firms, and column (5) only considers iplalht

firms.
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Table 31. Hazard rate estimation for exports ofipabp to any market. Different population

subgroups.

1) (@) (©) (4) ©)
Network -0.000973tf  -0.000754t -0.0314t  -0.0006661.000737t
Hazard function
2 -0.0635% -0.304% -0.355% -0.279% -0.126%
3 -0.239% -0.728% -0.732% -0.604% -0.534%
4 0.376% -0.2627 0.201t -0.239% 0.424%
5 0.360t -0.178% -0.00452 -0.597t 0.719%
6 0.113* -0.429t -0.214* -0.966t 0.625t
7 -23.54 -22.13 -20.99 -21.74 -20.70
Firm characterigtics
Number of destination markets 0.000952 0.00218t .00a®B15 0.000151 0.00223
Number of products -0.00251 % -0.003281  -0.0009260.00227* -0.00783t
Scope of export activity -0.496% -0.4491 -0.377t -0.4027 -0.330t
Reappearing -0.611t -0.422% -0.268t -0.342t -0.252t
Municipality characteristics
Number of SEZs -0.141t -0.0630% -0.0816% -0.08761 0.0793t
Routes length (In) 0.0269% 0.104t 0.0354% -0.0164* -0.113t
GDP per-capita 0.00644+t 0.00603t 0.003607t 0.0030010.00567 1
Number of firms -0.0287t -0.0269t -0.0161t -0.0134t1 -0.0253t
Urbanization rate -0.0005121f  -0.000604t  -0.0003463.000313t -0,0000753t
Political institutions -0.00185% -0.001487% -0.00864 -0.00149t -0.00147%
Poverty index 0.00569* 0.0129% 0.00243 0.00770t 2310
Tradecharacteristics
Industry share -0.00238 -0.00219 0.0136% -0.00423  -0.00341
Reference price goods -0.122t -0.117t -0.0911t 9960 -0.000606
Heterogeneous goods -0.148t -0.125t -0.0765t ©.163 0.231f%
World trade growth 0.210t -0.176t -0.134t -0.193t 0.633t
International crisis 0.545t 0.5501 0.5667 0.5707 56@t
Observations 206813 156228 81379 144266 5462
p 0.294 0.0745 0.0335 0.0526 0.109
Loglikelihood -128393 -97557 -51388 -89916 -35866

Source: authors’ calculation on DIAN data. Netwisrkhe number of neighboring firms (same municipgli
that exported the same prodpgthe year before. Estimated coefficients are sicpmifi at: 1% T, 5%, and
10% *. Estimations were performed by means of apgementary log-log model, with constant and random
effects at the firm level. Excluded categories espond to first year of export activity and homamnen
products. Marginal value of the network effect lie tsame as the estimated coefficient. Column (1)
corresponds to column (4) in Table 10, column @)esponds to estimates when networks are defintbe a
departmental level, and column (3) when defingdeanational level. . Column (1) corresponds taroo (4)

in Table 10, column (2) excludes observations wigtwork density equal to cero, column (3) excludes
observations with network density greater tharctymn (4) only considers monoplant firms, and ooiy5)
only considers multiplant firms.
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Table 32. Hazard rate estimation for exports offanoguctto any market. Different population

subgroups.

@ () (€) 4 ©)
Network -0.0000885t -0.0000919t -0.00481t -0.0001660.0000402t
Hazard function
2 0.0709 -0.188%t -0.00394 -0.176% -0.1631
3 -0.0376 -0.557t -0.0482 -0.438t -0.5781
4 0.640t 0.117 1.033t -0.117 0.402%
5 0.757t 0.308t -0.0337 -0.248 0.754%
6 0.869t 0.344t 0.439 -0.565% 0.975%
7 -21.64 -19.47 -18.89 -21.16 -19.43
Firm characteristics
Number of destination markets -0.459t -0.404t 32  -0.387t -0.338t
Number of products -0.0769% -0.0678t 0.119 -0.0225 -0.0818t
Scope of export activity 0.0144~ 0.0158 -0.159* -0.0141 0.0206t
Reappearing -0.534% -0.312t -0.0121 -0.178t -0.340t
Municipality characteristics
Number of SEZs -0.136% -0.05561 -0.539 -0.0867t -0.05367
Routes length (In) 0.0613t 0.0852t -0101 0.131f -0.0774t
GDP per-capita 0.0107t 0.00579t 0.00435 0.000290 01187%
Number of firms -0.0479% -0.02587% -0.0194 -0.00126 -0.0526t
Urbanization rate -0.000536t -0.000433t  -1.60e-09.000555t -7.73e-05
Political institutions -0.00174% -0.000850 0.000541 0.000680 -0.002117
Poverty index -0.00744 -0.00525 0.00418 -0.0248t 0168
Tradecharacteristics
International crisis 0.613t 0.633t 0.617t 0.618%t 613t
Observations 49087 48180 1683 24162 24925
p 0.371 0.133 0.140 0.0724 0.140
Loglikelihood -29346 -29119 -1020 -15286 -13673

Source: authors’ calculation on DIAN data. Netwisrkhe number of neighboring firms (same municigpthat
exportedthe year before. Estimated coefficients are sicgmii at: 1% 1, 594, and 10% *. Estimations were
performed by means of a complementary log-log modith constant and random effects at the firm lleve
Excluded categories correspond to first year obebquctivity. Marginal value of the network efféstthe same as
the estimated coefficient. Column (1) correspdndsolumn (4) in Table 11, column (2) excludes okmstons
with network density equal to cero, column (3) erels observations with network density greater th@n
column (4) only considers monoplant firms, and rwiy5) only considers multiplant firms.
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Table 33. Hazard rate estimation for export agiwit Logistic panel estimation.

Product pto Any product to Product p to any Any product to any
market d market d mar ket mar ket

©0) (&) (©0) (&) (©) &) ©0) &)
Network -0.0069t -0.0042t -0.00045t -0.0016t -0.0014t 3460 -0.00013t -0.00034t
Hazard function
2 -0.0714t  2.208t -0.108t 1.9661 -0.123t  2.156t @.039 2.045%
3 -0.166t 3.762% -0.176t 3.3851 -0.288t  3.621% -@061 3.4441
4 0.941¢t 5.891% 0.818%t 5.3661 0.6391 5.541% 0.8841 2895.
5 0.798% 8.197t 0.880t 7.820t 0.659t 7.875t 1.0911 6037.
6 0.492t 32.59 0.685t 27.85 0.291% 26.33 1.181f 25.48
7 -24.02 -27.44 -23.70 -22.55
Firm characteristics
Number of destn markets -0.0364t -0.0869t -0.0745t  -0.141t 0.00106 -0.0323t1 -0.565t -0.403t
Number of products -0.0019f -0.0208t 0.0109t -0.0t00 -0.0038t -0.0209t -0.102t -0.0579
Reappearing -0.953t  -1.928t -0.707t  -1.897f -0.9321 -2.027t 76®f  -2.204f
Scope of export activity -0.119t  -0.0929t -0.6291  -0.409t 0.0230t  -0.0286
Municipality characterigtics
Number of SEZs -0.270t 0.397t -0.225t 0.380t -0.202t  0.913% -¢.183 0.880t
Routes length (In) -0.0754t -0.0482t -0.0609t 0.00617
GDP per-capita 0.000133 0.000967 0.000640 0.006057
Number of firms -0.00053 -0.00422 -0.00273 -0.0268t
Urbanization rate 0.000051 0.000050% 0.00009t 0.000130%
Political institutions -0.0033% -0.00328t -0.0044% -0.00401t
Poverty index 0.0498t 0.0370t 0.0467t 0.0280t
Trade characteristics
Industry share 0.0228t  -0.834% -0.00377 -1.093t
Reference price goods  -0.0985t -0.192%
Heterogeneous goods -0.327t -0.224t
FTAs -0.524t  -0.580% -0.432t -0.525t
PAs 0.0613t 0.1641
Destination markets share 0.0188t 0.0386t 0.00415 -0.0305*
World trade growth 0.286t  0.135t 1.0211 1.144% 0.332t  0.757t
International crisis 0.8381  2.064f 0.811f 2.0201 0.793f  2.130% 0.8221 1672.
Observations 398669 152650 146158 62677 206813 78209 49087 20830
p 0.418 0.382 0.330 . 0.366
Loglikelihood -255172  -21524 -90519 -9120 -128756  -11016 -29426 2944
Random effects Si No Si No Si No Si No
Fixed effects firm-activity No Si No Si No Si No Si

Source: authors’ calculation on DIAN data. Netw@skthe number of neighboring firms (same municipplthat
exportedthe year before. Estimated coefficients are sicgnifi at: 1% T, 594, and 10% *. Observation unit is the
combination firm-export activity. Column (1) foaeh estimation uses random effects and columnx&) éffects. All
models have a constant and the excluded categueefirst year of export activity and homogeneoosds. Fixed
effects cannot estimate coefficients for variabléth no variance within the firm-export activity mdination and
exclude variables where there is perfect predictibtarginal value of the network effect is the saasehe estimated

coefficient.
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Table 34. Hazard rate estimation for export agisit Linear probability estimation.

Product pto Any product to market Product ptoany Any product to

market d d mar ket any market
(©) @) (©) 4)

Network -0.0002157 -0.00000221 -0.0000629t -0.0000923t
Hazard function
2 -0.0650t 0.0117% -0.0227t 0.199%
3 -0.0750t 0.0187t -0.00938 0.2341
4 -0.0735% 0.031471 -0.0287t 0.216%
5 -0.0569t 0.0516t -0.00220 0.194%
6 -0.0618%t 0.087171 -0.0103 0.224t
7 -0.0677t 0.08371 -0.0180 0.132t
International crisis -1.019 -1.243 0.174 0.532
Scope of export activity -0.00284t -0.0132t -0.0399t 0.002897
Number of destn markets -0.00284t -0.0000745 0.000149 -0.0322t
Number of products 0.000978t 0.00000942 0.00247% -0.0129%
Reappearing -0.0899t -0.0827t -0.135t -0.619t
Number of SEZs 0.0290t 0.0182 0.04307 0.0733t
Fixed effects activity-year Si Si Si Si
Fixed effects firm-municipal. Si Si Si Si
Observations 399,114 146,412 207,221 49,303
R-squared 0.009 0.013 0.039 0.290

Source: authors’ calculation on DIAN data. Netwaskthe number of neighboring firms (same
municipality) that exportetb the same market the year before. Estimatedicieefs are significant at:
1% 1, 5%A, and 10% *. All models have a constant and tlwtuebed category is first year of export
activity. Marginal value of the network effectli®e same as the estimated coefficient.
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