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Abstract

With the exception of primary commodities, most goods internationally traded
are exchanged through direct relationships with foreign buyers, rather than in spot
markets. Do these di¤erent organizational forms matter for �rms performance in
export markets? This paper presents a model of how an unanticipated supply
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exports through direct relationships su¤er signi�cantly less than exports to spot
markets. This holds both across �rms using di¤erent distribution channels and
within �rms using both distribution channels. Further evidence is consistent with
�rms exerting e¤ort to overcome the negative shock and keep valuable direct
relationships in export markets.
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1 Introduction

Since Coase�s seminal contribution on the Nature of the Firm (Coase (1937)), under-

standing the consequences of di¤erent modes of organizing economic transactions is a

central question in economics. This paper compares how �Markets�and �Relational

Contracts� respond to an unanticipated shock to the production function.1 We ask

this question in the context of Kenyan �ower exports. Progress to understand whether

organizational forms matter has been hampered by i) the di¢ culty to control for �rms

selection into organizational forms, and ii) the lack of exogenous variation in the eco-

nomic environment and availability of transaction-level data (see, e.g., Masten (2002)).

Two notable features of our setting allow us to overcome these challanges. First, in the

exporting �ower industry , there co-exists two di¤erent channels of organizing distrib-

ution both across and within �rms. Second, using daily-transaction-level data on the

exports of �owers, we exploit an unanticipated shock to the �rms production function

induced by regional variation in the incidence of ethnic violence in Kenya. The paper

argues that exports through direct relationships with foreign buyers su¤er a smaller

reduction than exports in spot markets. This result holds both across �rms using

di¤erent distribution channels as well as within �rms that use both distribution chan-

nels. The evidence is consistent with �rms exerting signi�cant e¤ort to keep valuable

relationships with foreign buyers.

The focus on export markets, is motivated by the following observations. Most

countries have developed by moving away from traditional agriculture and exports of

primary commodities into production and exports of more complex goods (see, e.g.,

Kuznets (1966) and Chenery and Syrquin (1975)). This structural transformation

involves the accumulation of skills and the upgrading of production capabilities and

technology. Since, with the exception of primary commodities, most goods interna-

tionally traded are exchanged through direct relationships with foreign buyers, rather

than in spot markets, this process also involves a radical change in the organizational

form of a country�s exports, as illustrated in Figure 1. The Figure plots the share of

the value of a country exports in commodities that are exported through direct rela-

tionships against per capita GDP in 2000.2 The Figure shows that a larger fraction of

exports from poorer countries is in non-di¤erentiated commodities, i.e., commodities

1Following Coase, Williamson (1975) distinguishes between two extreme governance forms: markets
versus hierarchies (i.e., �rms). In recent years, however, intermediate governance structures based on
collaborative relationships have received an increasing amount of attention (see, e.g., Powell (1990)).

2Di¤erentiated commodities are classi�ed as commodities for which organized exchange or reference
prices are not available (see Rauch (1999) for details). Exports of oil are not included in the calculation.
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Figure 1: Structural Transformation and Marketing Channels in Export Markets
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traded on spot markets. Countries at di¤erent stages of development, therefore, use

di¤erent distribution channels in foreign markets.3

Historically, �owers have been traded at the Dutch auctions, a form of exchange

that is as close as it gets to the perfectly competitive market of microeconomics text-

books. The Dutch �ower auctions play a critical role in the world cut-�ower industry

by providing a platform for price determination and transactions of �owers between

buyers and sellers.4 Alongside the Dutch auctions, �owers are also sold to specialized

wholesalers and importers that directly source from producers. The �ower industry,

therefore, allows us to study the economics of marketing channels �holding constant�

the characteristics of the product traded.5

3While poorer countries disproportionately engage in exports of commodities traded in spot mar-
kets, long term collaborative relationships with buyers in rich countries might be particularly valuable
for suppliers located in developing countries (see, e.g., Egan and Mody (1992) and Gere¢ (1999)).
These relationships are an essential source of information about product quality and delivery require-
ments in export markets and help in mitigating the opportunism which is an inevitable consequence
of the contractual complications associated with crossing borders (see e.g. Macaulay (1963), Spencer
(2005)).

4The �Dutch auction�, also known as �clock auction�, is named after the �ower auctions in the
Netherlands. In a �Dutch Auction� the auctioneer begins with a high asking price which is lowered
until some participant is willing to accept the auctioneer�s price. The winning participant pays the
last announced price. This type of auction is convenient when it is important to auction goods quickly,
since a sale never requires more than one bid.

5Moreover, the exogenous shock used to identify the value of direct relationships in export markets
is of independent interest. To the best of our knowledge, this paper is the �rst to provide detailed
micro-evidence on how a large-scale episode of ethnic violence a¤ects a particular industry.
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To guide the empirical analysis, the paper presents a heuristic model of distribution

channels in export markets inspired by the international trade of �owers. The model

introduces a two-period relationship between a foreign buyer and a domestic producer

in which the producer can export on a spot market while the buyer can, at some cost,

establish a new procurement relationship with an alternative supplier. In studying the

e¤ects of an unanticipated shock to the production function, the model delivers two

main predictions. First, the model unambiguously predicts that �rms selling through

direct relationships su¤er a lower reduction in exports than �rms selling to the auctions.

Second, the model predicts that those �rms selling through both distribution channels

reduce exports to the auctions more than to direct buyers only if the relationship with

the buyers is su¢ ciently valuable.

Empirically, the paper provides four sets of results. First, we �nd strong evidence

that the violence was indeed a large and negative shock on the exports of �owers.6

Second, as predicted by the model, the evidence shows that �rms exporting through

direct relationships su¤ered a lower reduction in exports than �rms selling to the

auctions. Third, those �rms that export through both distribution channels have

prioritized exports to direct buyers. In the light of the model, this evidence suggests

that �rms value those direct relationships. Fourth, using information collected through

a survey conducted by the authors, we uncover how �rms were a¤ected by, and reacted

to, the violence. The survey reveals that the violence mainly a¤ected production

through losses in workers. Furthermore, even after controlling for several other �rm

characteristics, �rms selling through direct buyers report smaller worker absence and

losses. This provides indirect evidence that �rms selling through direct buyers exerted

more e¤ort to keep their workers and ful�ll orders.

This paper is related to several strands in the literature. First, although there is a

large literature on the microeconomics of exports and trade costs (see, e.g., Anderson

and van Wincoop (2004) and Bernard et al. (2007)), empirical work on contractual

relationships in export markets is rare. The empirical analysis in Rauch (1999) shows

that proximity and common language are important determinants of international

trade-�ows for di¤erentiated products. The evidence is consistent with di¤erentiated

goods being traded within networks, since prices are less likely to be a good signal

of scarcity. Banerjee and Du�o (2000) present a case study of the Indian software

industry. They infer the importance of supplier�s reputation in export markets from

evidence that contractual forms and outcomes vary with �rm�s characteristics that

6We explore in further detail the e¤ects of the violence on �owers exporters in Ksoll, Macchiavello
and Morjaria (2009).
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(are likely to) correlate with reputation. Macchiavello (2007) presents a case study of

the exports of wine from Chile. Consistently with a model of reputation formation in

new markets, he shows that successful exporters capture an increasing fraction of the

surplus generated by their relationship with agents and distributors in foreign markets.

In contexts di¤erent from export markets, McMillan and Woodru¤(1999) and Banerjee

and Munshi (2004) also emphasize the importance of reputation within networks of

long lasting relationships in solving various forms of contractual problems.7

This work is also related to the growing literature on the microeconomics of civil

con�ict (see, e.g., Abadie and Gardeazabal (2003) and Blattman and Miguel (2008)

for a survey of the literature). While there is a large literature linking exports of

natural resources to civil con�ict at the macro-level, the only study with micro-evidence

on the relationship between �rms and con�ict we are aware of is Guidolin and La

Ferrara (2007). Through an event study of the sudden end of the civil con�ict in

Angola, marked by the death of the rebel movement leader in 2002, they �nd that the

stock market perceived this event as �bad news� for the diamond companies holding

concessions there.8

The remainder of the paper proceeds as follows. Section 2 provides background

information on the Kenyan �ower industry as well as on the episode of ethnic violence

under consideration. Section 3 introduces a theoretical framework that studies market-

ing channels response to an unanticipated shock to production. Section 4 describes the

data and presents the four sets of empirical results. Section 5 o¤ers some concluding

remarks.

2 Background

2.1 Kenyan Flower Industry

Background and Production Process

Figure 2 displays the dramatic increase in the exports of cut �owers from Kenya.

In slightly more than a decade the country has become one of the leading exporters

of �owers in the world, overtaking, traditional leaders such as Israel, Colombia and

7There is a theoretical literature on contractual relationships in export markets which has mostly
focussed on the determinants of multinationals� boundaries (see, e.g., Antras (2003) and Helpman
(2006) for a review). An interesting exception is Kranton and Swamy (2007).

8Dube and Vargas (2007) provide micro-evidence on the relationship between export and civil
violence in Colombia. They �nd that an increase in the international price of labor-intensive export
commodity, reduces violence while an increase in the international price of a capital-intensive export
good increases violence. Martin et al. (2008) investigate the relationship between international trade
and civil war at the macro-level (see Collier and Goderis (2008) and Besley and Persson (2008)).
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Ecuador.9 For the Kenyan economy, the �ower industry provides the third largest

foreign-currency earner ($120m) alongside with tourism and tea.

Kenya has been endowed with the ideal natural conditions for �oriculture. Kenya�s

unique geographical location on the equator with a landscape that o¤ers vast variation

in altitude allows a great variety of micro-climatic conditions (see Figures 3 and 4). The

right temperature ranges allow faster bud-break speeds while the large temperature

variations at locations are ideal for plant growth. Further, rainy days are restricted

to 60 - 80 days over two seasons, so there is excellent solar radiation most of the year

which is crucial for �ower production, a light-requiring crop. All these ideal properties

allows Kenya to grow year-round a large variety of quality �owers at internationally

competitive prices without the necessity of green house conditions.10

Producting �owers for exports is a complex business. Apart from the highly capital

intense R&D conducted by breeders to develop new varieties and the pathogenic dis-

ease management at the propagation stage, �owers are a fragile and highly perishable

commodity.11 In order to ensure the supply of high-quality �owers to distant mar-

kets, coordination along the supply chain is, therefore, crucial. Flowers are (hand-)

picked in the �eld, kept in cool storage rooms at constant temperature for grading,

then packed, transported to the airport in refrigerated trucks, inspected and sent to

overseas markets.

Floriculture in Kenya is a labour intensive industry that employs mostly low ed-

ucated women in rural areas. The inherent perishable nature of the �owers implies

that post-harvest care is a key determinant of quality. For instance, vase-life, which

depends on the type of �ower, variety and growth conditions, is maximized by bringing

�owers soon after the harvest to just above chilling temperature to maintain their fresh-

ness. Workers, therefore, receive signi�cant training in harvesting, handling, grading,

packing, and acquire skills which are di¢ cult to replace in the short-run.12

Because of both demand and supply factors, �oriculture is a business characterized

by signi�cant seasonality. On the demand side, particular dates such as the Valentines

day and Mothers day led to large spikes in demand of particular varieties. On the

9Kenya supplies about 90% of its produce to the EU, where it has a market share in cut �owers of
around 35% (see EUROSTAT (2007))
10Flower harvesting requires adequate access to water. A typical rose plant, for instance, needs one

litre of water per day. For this reason, concerns about the environmental impact of the industry have
accompained its economic success (see for instance, Boix Fayos, C. (2002) and Harper et al (2003)).
11Flowers are composed of many morphological units (compared to single morphological units, such

as fruits and vegetables).
12Kenya also o¤ers a su¢ ciently advanced integrated cargo hub at the Nairobi�s Jomo Kenyatta

International airport which provides the industry with large cold-storage facilities and a systematic
logistic service.
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supply side, the large market power and vertical integration of Dutch producers imply

that demand for Kenyan �owers is much lower during summer in the northern hemi-

sphere, when �owers are cheaper to produce in the Netherlands.13 From the point of

view of Kenyan producers, therefore, the season starts in September and ends in June.

Marketing

Flowers are exported from Kenya through two channels operating in parrallel, the

Dutch auctions and direct sales to wholesalers/specialist importers. To sell to the

auction, �rms pay a fee to open an account on which they then receive direct payments

for any product sold. There is (essentially) no delay in the payment, �rms selling to

the auction do not engage in trade credit with overseas buyers. On top of the fee,

�rms are charged handling and commission fee from the auction, and might develop

arrangements with a clearing agent that is responsible for the careful handling of

�owers from the import gate to the auctions. Although there might be discounts

on the commission for large volumes or for exclusive supply, there are typically no

contractual obligations in terms of volumes, varieties or any other speci�cation. The

auction houses, therefore, consolidate global supply of �owers, and insure the �rm of

being able to sell all production at a competitively determined price which is easy

to track and monitor. On the other hand, prices at the auctions vary substantially

throughout the season. Moreover, auction houses add a further intermediation step in

the chain and therefore tend to o¤er lowers margins.

Sales through direct relationship, instead, o¤er a stable demand with typically

higher margins. However, direct relationship comes with signi�cant costs related to

the search of customers overseas, as well as product changes and quality speci�cations

that are tailored to the particular demand of a client. Furthermore, those relation-

ships are also costly to maintain, as they require frequent attendance to international

fares, hosting buyers for farm visits, and are more time-consuming than sales at the

auctions. In some cases, direct sales involve a large buyer, typically either a large

retail chain or a large specialized importer/wholesaler, and therefore the requirements

are not only in terms of product quality and delivery, but also of steady supply of

large volumes of �owers. Most relationships do not involve written contracts, they

are �relational contracts�based on trust. The two parties involved in the transaction

typically specify seasonal prices for each variety, and work on an order basis (with a

mutual understanding that certain volumes will be demanded throughout the season,

13The Dutch auctions are owned by Dutch cut-�ower grower cooperatives. Dutch producers are also
heavily vertically integrated into R&D and breeding of new varieties.
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i.e., a marketing plan).

Critically for this study, approximatively one third of �rms only sell to the auctions,

one third only sell to direct buyers, and one third sell to both the channels.

Industry Structure

The Kenyan �ower industry counts around 120 established exporters located at

various clusters in the country. The largest concentration is in Naivasha (Flower Busi-

ness Park and on the North and South Lake Roads) surrounding Lake Naivasha, where

one quarter of the regular exporters are located. The rest of the farms are located in

various parts of the country, with important clusters in, for instance, Athi River, Thika,

and Mount Kenya, as illustrated in Figure 5. There are a handful of large vertically

integrated �rms that have their own freight-forwarding company, cargo planes as well

as large distribution and marketing operations in overseas markets.14 Most of these

large �rms have direct relationships with large retail/wholesale outlets in the EU (e.g.

Tesco, Waitrose, Marks & Spencer, Sainsburys, Alde) and account for around one third

of annual exports. Among the established exporters there are also around 25 traders

or consolidators, who do not produce �owers, but rather procure �owers domestically

from other �rms and often specialize in sales to particular export destination, (e.g.

Lebanon, Qatar, UAE, Japan, Cyprus, Italy). These traders have a market share of

around 10%. The rest of the market is divided among 90-odd �rms which greatly vary

in acerage and other characteristics, and are the focus of our empirical analysis.

2.2 Ethnic Violence

Kenya�s fourth multi-party general elections were held on the 27th of December 2007

and involved two main candidates: Mwai Kibaki the incumbent, a Kikuyu hailing

from the Central province representing the Party of National Unity (PNU) and Raila

Odinga a Luo from Nyanza province representing the main opposition party, Orange

Democratic Movement (ODM).15

14These companies have direct access to the �air-side� at the airport through their specialized
warehouses, own planes, and operate air-freight business through which they market belly-space to
other exporters. Smaller �rms have access to the �land-side� through a transit warehouse which
consolidates orders through a freight forwarding agent or purchase belly-space from the larger �rms.
15Kenya got its independence in 1963. After a brief period of democracy, a long period of governance

under a one-party state started in 1969. The period from 1969-1983 was the period of a de jure single
party state and following the military coup a de facto one-party state arose under Moi, who took o¢ ce
after Kenyatta�s sudden death in 1978. Moi�s regime lasted until 2002, when he was constitutionally
barred to contest in the election, and Kibaki won the seat. For details on the recent political history
of Kenya, see, e.g., Maupeu et al (2005) and Kasara (2007).
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The �rst two multi-party elections (in 1992 and 1997) saw Moi the then incumbent

retain power. Because of the sheer power of the O¢ ce of President, opposition parties

could not form a coalition to outset Moi. In 2002, however, opposition parties came

together to pitch a candidate under the umbrella of NARC. The coalition rested on

a Memorandum of Understanding (MoU), signed amongst the leaders of the coalition

parties, which proposed to tackle the issue of the reduction of powers of the executive

seat. Once Kibaki was elected to power in 2002, members of the NARC coalition

supporting his election demanded delivery on the MoU. Following a constitutional ref-

erendum in November 2005, which was seen as an attempt by Kibaki to consolidate

power and renege on the MoU, the referedum was rejected by a national vote. As a

result, Kibaki threw out certain members of the coalition (the LDP members) who

were against the reform. The fallen out LDP members led by Raila Odinga eventu-

ally formed the Orange Democratic Party to challenge Kibaki�s power in the national

elections in December 2007.

September 2007 saw the launch of the presidential candidates. Opinion polls played

a vital role in the build to the elections as never seen before in Kenya�s political history.

While polls between October 2006 and August 2007 showed Kibaki ahead of Odinga,

once Odinga had won the ODM primaries in September 2007, Odinga was narrowly,

but constantly, ahead of Kibaki in all the polls leading to the December elections.

The support bases for the two opposing coalitions were clearly marked along ethnic

lines. Regional polls showed that Kibaki�s support base was primarily in the Central

province of the Kikuyus, parts of the Eastern province (the Embu and Meru locations)

as well as parts of Nairobi. Raila Odinga, on the other hand, had a strong support

base from his ethnic homeland of the Luo�s (Nyanza province), was able to carve out a

large support base in the provinces of Western, Nairobi, North-Eastern and the Coast

by having in his coalition strong personalities from other regions.

Odinga had a strong led on the 28th December and as a result ODM declared that

they had won on the 29th December. However, towards the evening of the 29th Decem-

ber 2007 as polling stations reported in with tallies, Odinga�s led had been narrowed

to 38,000 with only 30 (of the 210) constituencies (in the Central province) remaining

to count.16 The following afternoon (30th December) the head of the Electoral Com-

mission of Kenya declared Kibaki the winner and sworn him in o¢ ce the same evening

as a result Odinga accused the government of fraud. Within the minutes of Kibaki

16According to international electoral observers from the EU as well as the US (the International
Republican Institute (IRI) for instance), the elections were �awed with severe discrepancies between
the parliamentary and presidential votes. For further details, see http://www.iri.org/africa/kenya
or http://www.senate.gov/~foreign/testimony/2008/MozerskyTestimony080207a.pdf
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being sworn in, a political and humanitarian crisis erupted nationwide. Targeted eth-

nic violence broke out in various parts of the country in a sporadic manner with ODM

supporters (in Nyanza, Mombasa, Nairobi and some parts of the Rift Valley) targetting

the Kikuyu�s who were living outside their traditional settlement areas of the Central

province to show their discontent.17

The second dramatic outbreak of violence, which occurred between the 25th and

the 30th of January 2008, instead was mainly seen as a Kikuyu revenge attack on

the ODM supporters initiated by the Kikuyu�s in the areas of Nakuru, Naivasha and

Limuru.18 There was repeated occurrence of ethnic violence and chaos until a power

sharing agreement was reached on the 29th of February. It was reported that by the

end of the violence some 1,700 people had died in the clashes and 300,000 people were

displaced and living in internally displaced camps.

Estimated �nancial losses to the economy stand at around $200m, around one

percent of gross national domestic product. Tourism and tea, the other two main

earners of foreign reserves for the country alongside �oriculture, were heavily a¤ected.

Floriculture, the object of this study, was also a¤ected by the violence, as reported in

several media.19

3 Theoretical Framework

3.1 Set-Up

Production

This section presents a heuristic model of transactions in export markets, inspired

by the international trade in �owers.

Agents are economically active for one season, which last for three dates, � 2
f0; 1; 2g. Hiring and training of workers occur at date � = 0; and production and

sales take place in dates � = 1; 2: There is no discounting across the three dates. The

17Figure 4 shows that the �rst outbreak of violence, which occurred during the period between the
30th of December 2007 and the 3rd of January 2008, happened in locations which are not traditional
Kikuyu homelands, i.e., in areas where the Kikuyu�s migrated for work (such as the areas of Kitale,
Eldoret and Kericho) and in areas which supported Odinga in the Luo heartland of Nyanza.
18Detailed accounts can be found in Kenya National Commission on Human Rights (2008), Inde-

pendent Review Commission (2008) and Catholic Justice and Peace Commission (2008).
19See, e.g., The International Herald Tribune (29/01/2008), Reuters (30/01/2008), China Daily

(13/02/2008), MSNBC (12/02/2008), The Economist (07/02/2008, 04/09/2008), The Business Daily
(21/08/2008), The East African Standard (14/02/2008).

10



production function is given by

q = �

�Z
L
l
1
�
i di

��
(1)

where li is the hours worked by worker i 2 L; and, with a slight abuse of notation, L is
the set as well as the mass of workers employed by the �rm, and � 2

�
1
2 ; 1
�
. Workers

require an initial period of training that costs � per worker and has to be undertaken

at the beginning of the season, i.e. at � = 0: Workers have an utility function given

by u(z) = z� l2

2 ; where z is the unique good they consume and its price is normalized

to be equal to one.

Given labor force L; which is �xed at � = 1; 2; the �rm o¤ers a wage w� at each

date in which production takes place in order to maximize pro�ts, i.e., minimize the

costs of producing a given quantity q. Given a wage o¤er w; the labor supply of workers

is given by l = w:

Since the production function of the �rm is symmetric and concave, given employ-

ment L; the �rm will optimally set li = lj for all workers i and j; i.e., q = �L�l; and,

therefore, the cost of producing q units of �owers can be written as

C(q) = c
q2

2
; (2)

with c
2 =

L1�2�

� : Given the employment decision at the beginning of the season, the

marginal cost of the �rm is given by @C(q)
@q = cq and is therefore decreasing in the mass

of workers employed and trained by the �rm at the beginning of the season.

Marketing

Flowers can be sold on two di¤erent channels. First, at each date � = 1; 2 the

�rm can sell in a world-market for �owers, in which the unit price is �xed at p > 0:

Alternatively, the �rm can start a relationship with a foreign buyer. At every date

� = 1; 2 the foreign buyer needs 1 unit of �owers which then gives her a value y: If

the buyer does not get 1 unit of �owers, then she gets zero. In order to start a direct

relationship with the buyer, the �rm needs to tailor her products to the speci�c needs

of the buyer. Let us assume that the �rm pays a cost k at date � = 0 in order to start

a relationship with the buyer. Similarly, it costs f for the buyer to start a relationship.

At dates � = 1; 2, i.e., when production takes place, those costs f and k are sunk and

cannot be recovered even if the �rm and the buyer do not transact with each other.

The buyer, however, has the option of sourcing from an alternative supplier which has

the same marginal cost cq: This relationship can be started even after � = 0 at a cost
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ef > f:
At the beginning of each date � = 1; 2 the buyer decides whether to source from an

alternative supplier or not. Once this decision is taken, and therefore sunk, the �rm(s)

and the buyer negotiate a transfer T� to be paid in exchange for the �owers. We assume

that the bargaining between the �rm(s) and the buyer is e¢ cient. When the buyer

bargains with a single supplier, the bargaining power is equally distributed between

the two parties so that each of them gets a share equal to one half of the surplus.

When the buyer, instead, bargains with two suppliers the Shapley value determines

the outcome of the bargaining.

To summarize, Figure 5 illustrates the timing of the events. At date � = 0 the

�rm and the buyer decide whether to start a relationship and incur the corresponding

costs f and k: Subsequently, the �rm decides how many workers to train, and pays the

corresponding costs �L: At date � = 1; 2; �rst the buyer decides whether to pay ef to
have a second supplier, then the �rm(s) and the buyer negotiate a transfer T� to be

paid in exchange for the �owers. The �rm also makes a production plan q� and o¤ers

a wage w� to the workers in order to maximize pro�ts.

Production Choices

Conditional on starting a relationship, the two periods are identical. It is only

e¢ cient to sell to the buyer one unit of �owers. This non-convexity implies that there

are various cases to be considered, depending on whether the �rm sells only to the

buyer, only to the auctions, or to both. Denoting by Ac =
p2

2c the payo¤ that the �rm

obtains by only selling to the auctions, it is e¢ cient to sell to the buyer if and only if

y � max
n
p ; Ac +

c

2

o
: (3)

Denoting by qb and qa the quantities respectively sold to the buyer and to the auction,

we have

qb = 1; (4)

qa = maxfp
c
� 1; 0g:

From now on, we will assume the �rm �nds it pro�table to sell to the auctions as well,

i.e., y > p > c:

We now determine the outcome of the bargaining between the buyer and the sup-

plier(s). Let�s �rst consider the case in which the only sources from one supplier. If

the buyer does not start a relationship with an alternative supplier at date � = 1, then

12



obviously she won�t start one at date � = 2 either. In the bargaining game with the

supplier at date � = 1; 2; her outside option is equal to zero while the outside option

of the seller is given by Ac: The total value generated by the relationship is equal to

Vc = y � p+
p2

2c
: (5)

The pro�ts to the seller and to the buyer are respectively equal to

�Sc =
1

2
(Vc +Ac) and �Bc =

1

2
(Vc �Ac) ; (6)

and the price paid by the buyer for 1 unit of �owers is given by T = 1
2 (y + p) > p: It

is e¢ cient to start the relationship if 2 (Vc �Ac) > f + k; i.e., if y � p > f+k
2 :

If, instead, the buyer decides to pay the cost ef and start a relationship with a
second supplier, the Shapley value yields the following payo¤s

�Scc =
1

3
Vcc +

Ac
2
� 1
6
Vc and �Bcc =

1

3
Vc +

1

3
Vcc �Ac; (7)

for the seller and the buyer respectively. Since the cost functions are convex, the buyer

will source 1=2 units of �owers from each supplier. The total surplus generated by two

suppliers and the buyer is equal to

Vcc = y � p+
p2

c
= Vc +Ac:

While it is never socially e¢ cient to have a second supplier, since V1+Ac > Vcc� ef for
all ef > 0; the buyer might choose to have an additional supplier in order to increase
her bargaining position. This happens if

2
�
�Bcc ��Bc

�
� ef;

i.e, if ef � y�p
3 : We will suppose that

ef > y�p
3 ; instead, and restrict attention to the

case in which the buyer only sources from one �rm.20

3.2 Unanticipated Shock

We now use this framework to study the consequences of an unanticipated shock to

the production function. As described above, and further con�rmed by results in

Section 4.4, the main channel through which the violence has a¤ected the �rms in

20To close the model, at date � = 0; the �rm chooses L to maximize pro�ts max
L

�
y � p+ p2

c(L)

�
��L:
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the industry has been through causing signi�cant workers�losses and absence. Since

hiring and training decisions are sunk at dates � = 1; 2; if the �rm looses a fraction of

employed workers L; the shock translates into a sudden increase in the marginal cost

of production. For simplicity, let C(q) = vq2

2 be the new reduced form cost function

following a loss of workers. Obviously, v > c: We shall also assume that p < v and,

with obvious notation, y � v
2 < Av:

The shock hits the �rm at the beginning of date � = 1 and both the �rm and the

buyer expect that with probability � the costs of production will still be equal to v at

date � = 2: In other words, there is no asymmetric information on the expected timing

at which the violence ends.

To capture in the most natural way the ability of �rms to react to the shock, let us

assume that the �rm can credibly committ to produce a quantity eq�=1; i.e., the �rm
�moves �rst� in adjusting to the shock. The game has to be solved backward under

di¤erent scenarios which depend on wether i) the violence has ended at � = 2; and ii)

the buyer has started a new relationship at date � = 1:

If the buyer does not start a relationship with an alternative supplier at date � = 1,

then obviously she won�t start one at date � = 2 either. Therefore, if the violence has

ended at date � = 2 payo¤s are as in (6). If, instead, the violence is still going on at

date � = 2; payo¤s in (6) are modi�ed to �Sv = Av and �
B
v = 0:

Similarly, if the buyer decides to start a new relationship at date � = 1; the payo¤s

are as in (7) if the violence has ended at date � = 2; and are modi�ed to

�Bvc =
Vc + Vv
6

+
1

3
Vvc �

Ac
2
� Av
2

(8)

�Svc =
1

3
Vvc +

Av
2
� 1
6
(Vc � Vv)�

1

6
Vc;

if, instead, the violence has not ended by date � = 2: The determination of Vcv is

similar to the one derived above for Vcc and yields Vcv = Vc +Av:21

It is possible to show that, depending on ef; two scenarios are possible. Either the
buyer would start a relationship with an alternative supplier at date � = 1 no matter

what the supplier does if � = 1: This happens if ef < �� = �Bcv ��Bv +�Bcv ��Bc : In
this case, there exists a threshold � � 0 such that the quantity to which the supplier
can committ at date � = 1 matters in terms of the buyer�s decision to start a new

relationship only if � < �: Or, the buyer would not start a relationship with an

21This follows from the fact that the surplus is given by max
qv;qc

y � v (qv)
2

2
� c (qc)

2

2
+ ((qv + qc)� 1) p:
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alternative supplier at date � = 1 no matter what the supplier does if � = 0: This

happens if ef > �� = �Bcv+�Bcc��Bc : In this case, there exists a threshold � � 1 such
that the quantity to which the supplier can commit at date � = 1 matters in terms of

the buyer�s decision to start a new relationship only if � � �:22

To avoid a lenghty taxonomy of cases, therefore, we restrict attention to � 2�
�; �

�
� [0; 1] ; i.e., to cases in which the quantity eq�=1 to which the supplier committs

a¤ects the decision of the buyer to start a new relationship at date � = 1.

When this is the case, the supplier �nds it pro�table to ful�ll the entire order of

the supplier if and only if

1

2
(y + p� v) +

�
��1S;v + (1� �)�1S;c

�
> Av +

�
��2S;cv + (1� �)�2S;cc

�
:

Rearranging terms, this gives the following proposition:

Proposition 1 For intermediate values of � the supplier ful�lls the entire order from

the buyer if the value of the direct relationship is greater than the opportunity cost of

selling to the auctions, i.e., if�
y � 1

2
v

�
� 1
6
(y � p)| {z }

value of relationship

>
p2

2v|{z}
opportunity cost

(9)

The model, therefore, captures two di¤erent channels through which the unancitic-

ipated shock a¤ects export of �owers di¤erentially across marketing channels. First,

there is a demand channel. The direct buyer might decide to source from alternative

suppliers, which would imply a large reduction in exports for the �rm. Second, there

is a supply e¤ect, through which the �rm decides to exert extra-e¤ort to keep ful�lling

the orders from the buyer.

Let us consider three di¤erent types of �rms, i 2 fa; b; dg; depending on whether
the �rm only sells to the auctions, sells through both channels, or only sells through

direct clients, and denote with �qi�=1 the drop in exports at date � = 1 due to the

violence for �rms of type i relative to what the �rm would have exported without the

22The fact that only two scenarios are possible follows from the fact that �� > ��:
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shock. We have:

�qa�=1 = p(
1

c
� 1
v
); (10a)

�qb�=1 =

(
p
c � 1 if (9) is satis�ed,
p(1c �

1
v ) otherwise,

(10b)

�qd�=1 =

(
0 if (9) is satis�ed,

1� p
v otherwise.

(10c)

Furthermore, denote with �qba the drop in exports to the auctions and with �q
b
d

the drop in exports to the direct buyer for �rms selling to both marketing channels.

We have:

�qba =

( �p
c � 1

�
� 0 if (9) is satis�ed,�p

c � 1
�
� p

v otherwise,
(11a)

�qbd =

(
0 if (9) is satis�ed,

1 otherwise,
(11b)

The model, therefore, implies the following testable predictions:

Testable Predictions

If the relationship with direct buyers is valuable, then:

i) Across �rms, exports of �rms selling only to direct buyers are not reduced by the

violence.

ii) Within �rms, exports to the auctions are reduced more than exports to direct

buyers.

4 Evidence

4.1 Data

Firm Level Data

Our data come from various sources. We analyze data on exports of �owers from

Kenya. The data is a daily-transaction-level dataset covering all exports of �ower

during the period from September 2004 to August 2008.23 The invoice for each trans-

23These data are collected by Horticultural Crops Development Authority (HCDA), a parastatal
body established under the Agricultural Act, Cap 318, which develops, promotes, coordinates and
regulates the horticultural industry in Kenya. Records of each export transaction are entered in
close collaboration with customs services as well as KEPHIS, the agency responsible for phytosanitary
inspection of export produce, which are compulsory and strictly enforced.
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action is directly entered into the database at HCDA before the �owers are exported

out of the country. For further details on the HCDA data please refer to the Data

Appendix.24

Further data on Kenyan �ower �rms come from multiple sources (see the data

Appendix for details). A �rm-level survey was designed by the authors to cover a

broad range of issues and was administrated and implemented by the authors in July

to September 2008. The survey was administrated to the most senior person at the

�rm, which on most occasions was the owner. Upon previous appointment, face-to-face

interviews of one to two hours were conducted by the authors with the respondent.

Of the 120 regular exporters in the industry, a representative sample of around eighty

�rms located in all the producing regions of the country were surveyed.

For the universe of 120 established exporters in the industry, we have obtained exact

geographical location, ownership details (whether the owner is a indegenious Kenyan,

Kenyan Indian or Foreign) and also whether the owner is politically connected.

Days of Violence and Con�ict Location

As mentioned we know the location of the universe of exporting �rms, Table A1

mentions the various towns �rms are located in. The �rst crucial step is to identify

whether these localities experienced con�ict or not. We can classify whether �rms

are located in areas that were a¤ected by the con�ict. The classi�cation of whether a

location su¤ered con�ict or not is uncontroversial.25 Our primary source of information

for classifying whether a location su¤ered con�ict or not is the Kenya Red Cross

Society�s (KRCS) Information Bulletin on the Electoral Violence. These bulletins

contain daily information on which areas which su¤ered violence and what the form

of the violence was (deaths, riots, burning of property, etc.). Given the motives of

an organisation like the KRCS, the information reported in these bulletins is likely

to be close to the reality. We further supplement this information through various

sources as outlined in the Data Appendix. Table A1, also tabulates the �ower growing

locations which su¤ered con�ict and which did not. The next step for the empirical

24Because seasonal patterns are important, we restrict our sample to established exporters that
export throughout most of the season. Among those, we focus on �rms that have exported in December
2006 and January 2007 as well as in November and December 2007, and abstract from entry and exit
of �rms in export markets. There are approximately 120 producers satisfying those requirements and
they cover more than ninety percent of all exports in our dataset.
25Three �rms have multiple estates, some in con�ict and others in no-con�ict areas. We code the

�rm according to the location of the largest estate. Alternative coding rules do not a¤ect the results.
The four largest �rms in the industry are large multinationals with fully vertically integrated value
operations. Those �rms are all located in the con�ict region. They are omitted from Table 1 and from
the regressions analysis when speci�ed. Results are robust to their inclusion.
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work is to select the days violence occured. Given the sporadic nature of the violence

it is slighlty challenging to de�ne exactly which days the violence occured in each

particular location. In our analysis we chose to ignore the geographical variation in

the timing of the violence and instead de�ne two periods of violence which e¤ect all the

locations. Table A2 outlines the calendar of events which we use as a basis to de�ne

our days of violence occurance, which are from the 29th December to 3rd January and

during 25th-30th January.

4.2 E¤ect of Violence on Exports

This section presents evidence on the e¤ects of violence on the exports of �rms. It does

so by exploiting cross-regional variation in the exposure to violence as well as within

�rm time-variation in exports.26

As described in the previous Section, we divided �rms into whether they are in

the con�ict or in the no-con�ict region, depending on whether the location of the

�rm was a¤ected by violence. Table [1] provides summary statistics for the �rms

in the two geographical locations. The Table relies on o¢ cial export statistics as

well as on a sample of surveyed �rms. Along many characteristics, di¤erences across

�rms in the two regions are not statistically signi�cant. However, �rms in the no-

con�ict region have larger areas covered by greenhouses, were started more recently

and have di¤erent types of owners. In particular, they are more likely to be owned by

foreigners, and less likely to be owned by Kenyans. The di¤erence in size, measured

by hectares under greenhouses, only appears in the survey data. Measuring size in

terms of export volumes, which allows to look at the entire sample, does not show

any statistically signi�cant di¤erence. Neither are �rms in the two groups di¤erent

in terms of marketing channels, housing programs, fair trade, exporters�association

certi�cation, or ownership of trucks. Finally, Figure 3 and 4 show that there is no

systematic di¤erence across the two group of �rms in terms of altitude and agro-

climatic zones, an important determinant of product quality and variety of �ower

grown.

As discussed above, seasonality is a key characteristic of the industry. A season

begins in September and ends in June. Let s 2 f1; 2; 3; 4g denote the four seasons for
which we have data. Season 4; which begins in September 2007 and ends in June 2008,

is the season in which the violence occurred. Within each season, we distinguish dates

d (e.g., October 24th) from periods t: Let t 2 f0; 1g be an indicator of the violence
26This section draws on Ksoll, Macchiavello and Morjaria (2009).
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period; which takes value t = 1 in the period(s) of violence. The exact de�nition of

the violence periods will change across speci�cations. To make the control periods

comparable to the violence period, the analysis focuses on a twenty-weeks window

centered around the �rst outburst of violence, i.e., for each season we consider data in

the period from October 20th till March 2nd: Finally, let C 2 f0; 1g be an indicator of
the region; with C = 1 if the �rm is located in a region with con�ict.

Because of seasonality, estimates of the e¤ect of the violence on output can be

obtained by comparing exports in the violence region against exports of �rms located

in the non-violence region across the four seasons, holding constant the period in which

violence occurred in the last season. That is, the e¤ects of violence on exports can be

estimated by

� = (Y C=1t=1;s=4 � Y C=1t=1;s<4)� (Y C=0t=1;s=4 � Y C=0t=1;s<4) (12)

where Y Ct;s are exports of �rms located in region C; in period t of season s: The coe¢ -

cient �; thus, compares the annual increase in exports across the two regions, holding

constant the period by controlling for seasonality. While this �di¤erence in di¤erence�

estimator controls for the seasonality, it does require the assumption that the average

grow rate across seasons is the same in both regions.

Assuming that the potentially di¤erent seasonal growth rates across regions are

constant throughout a season, i.e., separable from seasonality, it is then possible to

further di¤erentiate the �di¤erence in di¤erence� in (12) to control for di¤erential

growth across the two regions, by estimating

b� = �(Y C=1t=1;s=4 � Y C=1t=1;s<4)� (Y C=0t=1;s=4 � Y C=0t=1;s<4)
�
�

�
�
(Y C=1t=0;s=4 � Y C=1t=0;s<4)� (Y C=0t=0;s=4 � Y C=0t=0;s<4)

� (13)

The coe¢ cient b�; thus, compares the annual increase in exports across the two
regions, during the period of violence, relative to the same di¤erential growth in other

periods throughout the season.

Rearranging terms, b� can be rewritten as
b� = �s=4 � �s<4 = ��C=1s=4 ��C=0s=4

�
�
�
�C=1s<4 ��C=0s<4

�
(14)

where �Cs = Y
C
t=1;s�Y Ct=0;s: b� can then be seen as the di¤erence in the �within seasons

di¤erence in di¤erence��s:

Figure 8 provides a �rst look at the e¤ects of the violence across the two regions,
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and is the graphical counterpart to (13). The left panel compares exports in the

fourth season against the same variable, averaged over the three previous seasons, in

the regions that did not register episodes of violence. The right panel repeats the

exercise for �rms in the violence regions.27 The Figure clearly shows that, at the

dates corresponding to the �rst (December 29th to January 3rd) and second (January

25th-30th) outbursts of violence the �rms in the con�ict region witnessed a much larger

drop in exports than �rms in regions una¤ected by the violence, relative to the previous

seasons.

In regression form, we have

ydtsfc = �
s
f + �

dt
c + bIs=08 � It=1 + b� (Is=4 � It=1 � Ic=1) + "dtsfc (15)

where ydtsfc are exports of �rm f; located in region c 2 f0; 1g; at date d (e.g., October
24th) in period t 2 f0; 1g and season s; and �sf are �rm-season speci�c e¤ects, �dtc are
region-date speci�c e¤ects and "dtsfc is an error term.

28 The indicator functions Is=4;

It=1 and Ic=1 take value equal to one in, respectively, the season, period and region in

which the violence took place, and zero otherwise. Let us de�ne the violence treatment

as Vstc = Is=4 � It=1 � Ic=1; and let Vst = Is=4 � It=1. The coe¢ cient of interest isb�; which provides an estimate of whether exports of �rms in the con�ict areas were
di¤erent from exports in the no-con�ict areas during the period of the violence, relative

to the previous seasons and to no-violence periods. The coe¢ cient b; corresponding to
the term Vst, instead, provides an estimate of the country-wide e¤ect of the violence,

i.e., takes into account all the channels through which the violence has a¤ected all

the �rms through the country in the same way (e.g., the exchange rate depreciation

or the reduction in passenger �ights to and from Europe). Since the identi�cation of

this coe¢ cient does not exploit cross-regional variation in violence, its interpretation

requires stronger assumptions than b�; which remains the main focus of our analysis.29
As described above, the de�nition of Is=4 and Ic=1 is uncontroversial: violence

happened in the fourth season in our database and, among those locations with �ower

�rms, those a¤ected by the violence are clearly identi�ed. The de�nition of It=1 is,

however, more problematic. First, the violence started in di¤erent locations in slightly

27The Figure reports 3-days moving averages of exports volume normalized to the average at the
beginning of the season to eliminate growth e¤ects.
28 In all the regressions y is equal to the log of one plus kgs of exports.
29Note that the triple interaction of indicator functions is saturated by the inclusion of �dtc and

�sf : In some speci�cations, and for robustness check purpose, we also include �rm-period e¤ects �
dt
f ;

where we de�ne periods as weeks of the year: Results are also robust in (unreported) speci�cations
that include 'sdt season-period �xed e¤ects.
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di¤erent days. For instance, according to many sources, the second outburst of violence

started in the town of Nakuru a day earlier than in the town of Naivasha. Second,

smaller episodes of violence have continued for a relatively prolonged period of time

in certain locations, up to the end of February. We chose to ignore the geographical

variation in the timing of outburst of violence, and instead use a uniform period for

all the location involved. However, we do provide results using di¤erent de�nitions for

the periods of violence.30

Table [2A] reports the estimated coe¢ cient b� when It=1 is de�ned according to the
dates in which large scale violence occurred, i.e., It=1 = 1 in the periods December 29th

to January 3rd and January 25th to January 30th. It shows a negative, economically

large and statistically signi�cant e¤ect of the violence on exports. The coe¢ cient is

remarkably stable to the inclusion of an increasing number of �xed e¤ects, culminating

in Column (4). Column (4) includes both �rm-season and �rm-week e¤ects. In other

words, it allows each �rm to have had a di¤erential growth rate across seasons, as well

as having a di¤erent seasonality pattern throughout the season (due, for instance, to

di¤erent types of �owers under production). The speci�cation also includes day of the

week and dates of the year e¤ects interacted with the con�ict region dummy, to make

sure that our de�nition of It=1 does not pick-up di¤erences across regions which are

speci�c to the exact dates we are considering.

Table [2B] reports simple �di¤erence in di¤erence� results for the fourth season

alone, i.e., corresponding to the regression form of �s=4 in (14), by comparing the days

of violence in the two regions after controlling for �rm and week �xed e¤ects. The

magnitude and statistical signi�cance of the coe¢ cient is remarkably similar to Table

[2A].

Table [3] reports results for the same speci�cations as in Table [2A], changing

the de�nition of the violence period It=1: Instead of coding speci�c days as period of

violence, the regressions estimate separate coe¢ cients for each one of the six weeks

of the season during which major episodes of violence occurred, interacted with the

con�ict region dummy. This speci�cation does not a priori impose on which days the

violence a¤ected the �rms. As expected, given the calendar of events, the Table shows

an economically large, negative, and statistical signi�cant e¤ect in the �rst, fourth

and �fth weeks following the election date, which correspond to the periods December

29th to January 3rd and January 25th to January 30th.31 This pattern of results is

30This choice reduces arbitrariness in the coding of the violence and attenuates endogeneity concerns
that could emerge if the timing of the outburst in violence in a particular location is correlated with
other factors that a¤ected exports of �rms in the that location during that period.
31This speci�cation makes it harder for us to �nd a short run e¤ect associated with the second
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robust across all the four speci�cations, as in Table [2A]. The e¤ect appears to be

stronger for the �rst episode of violence, but this might be due to the fact that the

second outburst of violence is �diluted�over two weeks. It is worth noting that all the

coe¢ cients are negative, although for the periods without severe outburst of violence

they are not statistically signi�cant. This suggests that, although the violence has had

a large negative impact, the e¤ects might have been relatively short-run. There are

however two caveats to this. First, in the presence of long-run e¤ects in the con�ict

regions, we are under-estimating the impact of the violence: by not including period

dummies interacted with the con�ict region till the end of our sample period, the

control periods for the con�ict regions have lower exports because of the violence.

This biases the estimated di¤erential e¤ect downwards. Second, the �rst outburst of

violence, while very severe, has a¤ected �rms in the Western regions of the country

much more than in the Rift Valley, and the speci�cation merges this potentially longer

run e¤ects with those of �rms originally una¤ected.

A possible concern with our empirical strategy is catch-up e¤ects, namely the pos-

sibility that �rms might have recovered very quickly and exported more than originally

planned in the days and weeks immediately following the outburst of violence. This

would be the case if the produce could be stored and then sold once the violence is

over. As mentioned before, �owers are perishable products and interviews with �rms�

managers con�rm that this did not happen. In fact, the main problem is that if �owers

are not timely harvested, plants (and therefore, future production) might be damaged.

Table [4A] shows that the recovery has been indeed very slow. We focus on the

second outburst of violence, and estimate the coe¢ cient for the main time window,

de�ned as the period January 25th-30th. Then, each column in the Table adds a day to

the window, and shows the cumulative e¤ect of the violence over the relevant period.

The Table shows that even �fteen days after the outburst of violence leading to the

Valentine day, there is a negative cumulative e¤ect of the violence on exports. Thus,

�rms in the region a¤ected by the violence have not been able to compensate for the

volumes of export lost due to the violence.32

While the evidence in Table [4A] shows that �rms do not manage to compensate

for the loss in exports in the two weeks following the violence, it does not imply

outburst of violence since it �dilutes� the violence period over two weeks. The week e¤ects required
to saturate the equation are included but not reported.
32A �ower�s vase-life is an important determinant of quality. (Unreported) Results show that exports

of roses su¤ered more than exports of carnations, a �ower with longer vase-life. The interpretation
of these results, however, is made di¢ cult by di¤erences in the sample of �rms producing those two
types of �owers.

22



that the e¤ects of the violence have been persistent. This question is addressed in

Table [4B]. Instead of expanding the main window, as in Table [4A], each column in

Table [4B] rolls the main window one day forward. While the coe¢ cient gets smaller, it

remains negative and statistically signi�cant even �fteen days after the second outburst

of violence. Table [4B], therefore, suggests that even two weeks after the large-scale

episodes of violence were over, �rms in areas a¤ected by the violence were still exporting

less than �rms in una¤ected areas. The patterns of coe¢ cients estimated in Tables

[4A] and [4B] are illustrated in Figure [9].

The idea of the moving window can be further extended to provide some further

validation for the negative e¤ect of the violence. We separately estimate placebo

coe¢ cients b��s for any �ve-day period � in each season s. Since we consider twenty-
week seasons, in each season we estimate

ns = (7� 20� (5� 1)) = 136

coe¢ cients b��s: In total, therefore, we estimate N = 136 � 4 = 544 regressions and

obtain the corresponding coe¢ cients b��s: Figure [10] plots the distribution of those
coe¢ cients in the last season against the distribution of the estimated coe¢ cients in

the previous seasons. While the distribution of coe¢ cients in the last season is more

concentrated around its mean than the distribution of coe¢ cients for the previous two

seasons, it also displays a signi�cant �bump�in the left tail, which is also longer. The

Figure also reports the coe¢ cients estimated in the days of the violence: they all fall

in the left tail and are clearly responsible for the anomalous bump displayed in it. In

other words, Figure [10] shows that throughout the period considered, the violence has

been a very extreme event clearly distinguishable from random �uctuations in export

patterns across the two regions.

It is useful to compare the estimated di¤erential e¤ect of violence across regions

in various weeks with the same di¤erences in the absence of the violence. Figure [11]

shows that the violence has altered dramatically the patterns of exports across the

two regions relative to other periods within the twenty-week window we consider. The

Figure shows that, in the preceedings three seasons, �rms in the con�ict regions tended

to export relatively more through out the twenty-weeks window. In the fourth season,

however, and for the weeks in which the violence occurred, �rms in the con�ict regions

su¤ered abnormal losses in exports.

Before analyzing the mechanisms through which the violence has a¤ected �rms�

exports, it is worth discussing standard errors. Table [5] compares various estimates of
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the standard errors for the three main coe¢ cients of interest in Table [3]. Because of

economies of scales in shipping out �owers, many �rms do not export every day of the

week. If a �rm exported yesterday, it is less likely to export today. This implies that

the error terms are serially correlated, i.e. E["d�� ; "
(d�1)�
� ] < 0. Clustering the standard

errors within �rms allows to take care of any form of serial auto-correlation. Table

[5] shows that clustering at the �rm level provides slightly more conservative standard

errors relative to the ones reported so far in the Tables, which have accounted for

heteroscedasticity alone. On the other hand, the error terms are also unlikely to be

independent across �rms. For instance, transport problems at particular dates, or

bottlenecks in handling and cargo space at the airport, imply that E["d�f �; "
d�
f 0�] 6= 0.

Table [5] shows that clustering to allow cross-sectional correlation provides much lower

standard errors. Because of the large number of dummies, it was not possible to

consistently estimate standard errors clustered along the two �rm and time dimensions

(see, e.g., Cameron et al. (2008)). In such circumstances, an alternative procedure is to

bootstrap the standard errors. The bottom row in Table [5] shows that bootstrapped

standard errors con�rm the statistical inference obtained in Table [3].33

4.3 Marketing Channels Response

As argued in Section 3, the ethnic violence might have a¤ected the demand as well

as the supply side of the Kenyan �owers exports. This section disentangles those

two e¤ects by looking at how exports through di¤erent marketing channels, direct

relationships with foreign buyers versus exports through the Dutch auctions, were

a¤ected by the shock.

The demand channel suggests that buyers might have reacted negatively to the

news of the violence in Kenya. Moreover, because of the particular time at which the

events were occurring, the building-up to the Valentine day, one of the most important

peaks in the season, direct buyers might have tried to arrange alternative sources of

supply in order to diversify their risk. Firms selling through the auctions, instead,

might have faced a relatively more stable demand. The demand channel, therefore,

suggests that �rms selling through the Dutch auctions might have seen a relatively

smaller reduction in exports.

On the other hand, a supply e¤ect might have also taken place. In order to preserve

valuable relationships with foreign buyers in export markets, �rms might have exerted

�extra-e¤ort�to ensure minimal disruption in supply. For instance, �rms could have
33Panel B of Table [5] reports results of regressions estimated at the week level and �nd that the

results are robust to the use of this more parsimonious speci�cation.
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hired extra-security for the convoys of trucks, arranged for extra-hours of workers,

substituted towards other inputs, temporarily procured �owers from other suppliers

whom they trust, or abstained from supplying to the auctions. Sunk costs associated

with starting relationships imply that once the buyer has started sourcing �owers from

an alternative supplier to diversify risk, the �rm will face increased competition and

will see her bargaining power diminished in future transactions.34 To the extent that

relationships with direct buyer are valuable, the supply channel suggests that �rms

selling through the Dutch auctions might have seen a relatively larger reduction in

exports.

Across Firms Results

Table [6] presents correlations between various �rm characteristics and the �rm

marketing strategy. The dummy �only direct exports�is an indicator variable taking

a value one if the �rm only (or primarily) exports through direct channels, i.e., does

not send �owers to the auctions.35 Table [6] shows that two variables appear to be

systematically correlated with the type of marketing channels. The �rst variable is a

measure of product variety at the �rm level, computed as

pvf = 1� j0:5� sh_rosesf j (16)

where sh_rosesf is the share of roses in the exports of the �rm in the �rst months

of the season. A high level of pvf implies that the �rm specializes in roses, or does

not produces roses at all. As expected, this variable negatively correlates with the

likelihood of only exporting through direct sales.36 The second �rm characteristic that

correlates with marketing channels is whether the �rm�s owner is politically connected

or not. The management of politically connected �rms tend to be busy with other

businesses and occupations, and therefore have relatively higher opportunity cost of

time, making the complex time-consuming management of relationships with overseas

buyers relatively unattractive. Finally, location dummies, which are correlated with

conditions that are more or less suitable to grow certain types and varieties of �owers,

34To the extent that the private costs necessary to minimize disruptions in supply are privately
observed by the �rm, the �rm has a reputation to protect even in the presence of a shock that is
common knowledge, as certainly was the case of the ethnic violence in Kenya.
35Results are unchanged if we consider the share of exports that is sold through direct buyers. The

distribution of this variable in the data, as well as interviews in the �eld recommend the use of a
cathegorical variable.
36Overseas buyers value a larger range of varieties (e.g., to prepare bouquets) and �rms specializing

in roses tend to produce relatively more expensive varieties that are not purchased in high volumes
and fetch higher prices at the auctions.
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correlate with the marketing channel of the �rm.37

Table [7A] reports results as in the baseline model by further interacting the vio-

lence treatment Vstc = Is=08�It=1�Ic=1; as well as Vst; with a dummy If=1 that takes
value equal to one if the �rm only exports through direct sales and zero otherwise.

Column (1) focuses on the baseline speci�cation in which Vstc is coded as in Ta-

ble [2A] and includes �rm-season e¤ects, as well as dates and day of the week e¤ects

interacted with the con�ict region. The main coe¢ cient for the e¤ect of violence is neg-

ative and statistically signi�cant, as in the baseline regression. The further interaction

with the dummy for marketing channels is negative, and statistically signi�cant. The

sum of the two coe¢ cients is positive, but far from being statistically signi�cant. The

evidence therefore suggests that relative to other �rms in the regions a¤ected by the

violence, �rms exporting only through direct channels do not su¤er a further reduction

in exports due to the violence.38

Although the violence shock was exogenous to the �rm, the adoption of di¤erent

marketing strategies is not: �rms using di¤erent marketing channels di¤er along various

characteristics, as shown in Table [6]. Columns (2) in the Table, therefore, further

interacts the main and di¤erential e¤ects of violence Vst and Vcst with the measure

of product variety pvf , which was shown in Table [6] to correlate with the �rm�s

marketing channels. The results are robust to the addition of this further interaction:

the coe¢ cients of interest become larger as the marketing channel dummy is negatively

correlated with pvf : The additional interaction is positive and statistically signi�cant:

�rms with relatively larger product variety su¤er relatively more.

Table [6], however, also showed that whether the owner is politically connected or

not, as well as the �rm location, correlate with the marketing channels. Column (3) in

Table [7A], therefore, adds further interactions between Vst and Vcst and location and

political connectedness dummies. The interaction between the di¤erential impact of

violence Vcst and the marketing channels remains positive and statistically signi�cant,

although the magnitude of the coe¢ cient is somewhat reduced. On the other hand, the

interaction with the measure of product variety loses its signi�cance, probably since it

is now captured by location e¤ects.

Finally, Column (4), repeats the exercise by including further controls; such as, �rm

size, number of insulated trucks, membership in exporters�association, owner�s nation-

ality and housing programs, interacted with Vst and Vcst. The interaction between Vcst
37Unreported results show that neither the nationality of the owner, nor the ethnic composition of

the labor force, nor the certi�cation status of the �rm correlate with the marketing channels.
38The regression includes, but does not report, all the interactions that are necessary to saturate

the equation.
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and the marketing channel is still positive and statistically signi�cant. (Unreported)

results show that, a part from location e¤ects, none of the included interactions appear

to have a di¤erential impact on exports once interacted with Vcst:39

Tables [7B], [7C], and [7D] present robustness checks. First, Table [7B] repeats the

exercise in Table [7A] de�ning the violence period It=1 as in Table [3]. We focus on

the coe¢ cients of the interaction between Vcst and the marketing channel dummy for

the weeks corresponding to the main spike of violence, i.e., weeks one, four and �ve.

The results show that in those weeks �rms only selling through direct exports su¤ered

signi�cantly less relative to other �rms in the regions a¤ected by the con�ict.

Second, Table [7C] provides a placebo test by splitting the sample across the vi-

olence and non-violence region. It shows that the interaction between Vst and the

marketing channel dummy is positive and signi�cant only in the regions a¤ected by

the violence, but not in the other regions.

Finally, Table [7D] performs a similar exercise focussing on the �rms located in

areas a¤ected by the violence. It shows that in the weeks preceding the outburst of

the violence, �rms exporting only through direct channels did not show di¤erential

export patterns. However, they did have di¤erential, and relatively more favorable,

exports patterns after the violence.

Overall, the results show that the organization of marketing channels is the key

dimension along which the violence had an heterogenous impact on �rm�s export. The

evidence suggests that �rms exporting through direct relationships with foreign buy-

ers su¤ered relatively less. While it is not possible to control for other unobservable

�rm characteristics, it is nevertheless worth discussing alternative mechanisms working

through unobservable di¤erences across �rms. The three most important di¤erences

are in: i) capital intensity, ii) access to credit, and iii) productivity. Direct measures

for these variables are, unfortunately, not available. Interviews in the �eld, however,

revealed that some of the control variables in Table [7A] correlate with those unob-

served di¤erences. First, capital intensity matters to the extent that �rms with better

storing facilities and/or computerized fertigation equipment are better placed to cope

with the temporary absence of workers in the �eld. If capital intensity correlates with

selling only through direct buyers this would be problematic for the interpretation of

our results. Because of the production function in the industry, however, ownership

of insulated trucks strongly correlates with computerized fertigation equipment and

better storing facilities. Similarly, credit constraints might make it di¢ cult for the

39Note that the addition of controls variables are only available for the sample of interviewed �rms,
this is the reason for the reduction in the sample size from Columns (1)-(3) to Column (4).
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�rm to pay the extra-costs necessary to overcome the negative shock. We asked re-

spondent�s impression about access to credit and other sources of �nance during the

face-to-face interviews. It appeared very clearly that the identity of the owner is a

very good proxy for �nancial constraints: foreign owners and owners of Indian origin

never reported access to credit as a severe obstacle to the functioning and expansion

of the �rm, while indigenous Kenyans owners who are not politically connected always

did. Finally, �rms selling only to direct clients might be more productive and have

reacted better to the crisis. In this context, a large part of the di¤erences in produc-

tivity across �rms is likely to be related to managerial skills. Since, in most cases, the

senior management of the �rm was also the owner (or closely related to the owner),

ownership is likely to be correlated with productivity as well.

Within Firms Results

This section exploits an additional dimension of the export data and present �within

�rm� results. In particular, it asks whether �rms have prioritized exports to direct

buyers over exports to the auctions.

The baseline speci�cation (15) is now modi�ed as follows,

ydtsfbmc = �
s
fb + �

d
cm + 0Vst + 1 (Vst � Im) + �0Vstc + �1 (Vcst � Im) + "dtsfbmc (17)

where ydtsfbmc are exports of �rm f; located in region c 2 f0; 1g; to buyer b in marketing
channel m; at date d (e.g., October 24th) in period t 2 f0; 1g: Im is an indicator of the
type of marketing channels. In particular, exports are classi�ed into two categories: all

exports to the Dutch auctions in a given date are consolidated into one observation,

think of this as buyer �zero�, for which Im = 0: Exports to all other direct buyers

b; instead, have Im = 1: This speci�cation, therefore, allows for the inclusion of rela-

tionship-season �xed e¤ects: each pair-wise relationship between an exporter and an

importer is allowed to have a di¤erent intercept in each season.

The coe¢ cient �1 identi�es whether, during the period of violence, �rms in the

regions a¤ected by the violence exported di¤erently to buyers in the di¤erent marketing

channels.

Table [8A] shows a di¤erential e¤ect of the violence on the di¤erent marketing

channels. In particular, �within �rms� exports to direct buyers su¤ered less than

exports to the Dutch auctions. This evidence suggest that, on average, �rms a¤ected

by the violence have prioritized their exports to their direct buyers relative to their

exports to the auctions. The various speci�cations in the Table includes di¤erent sets
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of �xed e¤ects, culminating in the speci�cation in Column (3) in which relationship-

seasons e¤ects as well as marketing-channel speci�c period e¤ects are included.

As mentioned above, there are three di¤erent types of �rms: �rms that only sell

to the Auctions, �rms that only sell to direct buyers, and �rms that sell through both

marketing channels. Column (4) focuses on �rms that sell through both marketing

channels and con�rms the results in the rest of the Table.

Table [8B] repeats the exercise for the speci�cations in which the violence period

is coded into the six weeks throughout which major episodes of violence occurred, as

in Table [3]. The Table con�rms the results of Table [8A].

Overall, the results show that, within �rms, exports to direct buyers have su¤ered

less than exports to the Dutch auctions. Interpreted in the light of the theoretical

model in Section 3, the evidence suggests that for the average �rm the supply e¤ect

dominated the demand e¤ect: �rms have exerted e¤ort to keep valuable relationships

with foreign buyers.

4.4 Further Mechanisms and Qualitative Discussion

This Section discusses mechanisms through which the ethnic violence has a¤ected the

industry. It relies on further information gathered through extensive �eld visits and

interviews with various players in the industry, including a representative survey of

approximately eighty managers and/or owners of �rms.40

First of all, from interviews with �rms�managers as well as others stakeholders

in the private and public sector alike, it emerged very clearly that the violence was

a completely non-anticipated event. Among surveyed �rms, not a single respondent

claimed to have anticipated the event nor the sheer magnitude of the event once it

occurred. From the point of view of this study, this rules out the possibility that �rms

had anticipated the violence and had accordingly put in place extraordinary production

or marketing measures. While the temporal pattern in the spikes of violence, a �rst one

around the New Year�s eve and a second one a few weeks later, could suggest that at

least the second episode of violence had been somewhat anticipated, this appeared not

to be the case in practice. Although the second spike of violence is, from the point of

view of the number of �rms a¤ected, the most relevant for this study, it was much more

localized than the �rst spike of violence that immediately followed the election. It also

took place as part of a �revenge�attack perpetrated by organized groups supporting

40The survey was conducted in the summer that followed the violence. From the face-to-face inter-
views we are con�dent that recall biases of the events during the period violence is extremely unlikely
to be a signi�cant source of bias in the results that follow.
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the incumbent in the presidential election in a particularly multi-ethnic part of the

country.

Second, there has been almost no reported episode of violence on, or purposefully

directed towards, �rms�premises. Apart from a relatively small �rm that was assaulted

and completely destroyed, other �rms have not reported direct losses in assets due to

the violence.41 The main physical assets that could have been damaged by the violence,

therefore, are the �ower plants, one of the main assets owned by �rms. For instance,

workers absence induced [has caused] a higher incidence of pests and diseases in a few

�rms.

In the short-run, therefore, the violence has had a di¤erential impact on the �rms

across regions primarily through the following channels: i) workers lost or absent, and

ii) transportation problems (mostly for �rms directly a¤ected during the �rst spike of

violence).

Table [9] shows that the percentage of workers reported absent in each of the weeks

that followed the outburst of the crisis has a signi�cant impact on the loss in exports.

Without controlling for workers�absence, the violence treatment Vcst has a negative

and statistically signi�cant e¤ect on exports losses, as in Table [3]. When workers�

absence is introduced, the location and violence periods dummies corresponding to

Vcst loose their statistical signi�cance and their magnitudes are reduced. In other

words, the Table suggests that the e¤ects of the violence on exports mainly worked

through its impact on the labor force. The remaining e¤ect of the Vcst terms, which is

negative but not statistically signi�cant, can be ascribed to transportation problems.

Table [9] shows that the reduced form results in which violence is �instrumented�

with location-violence-periods dummies, Vcst mostly picks-up the e¤ects of workers�

absence. Apart from the fact that workers�absence is only available for the smaller

sample of surveyed �rms, the main reason to focus the main speci�cations on the

reduced form results is that the percentage of workers absent during the violence might

be endogenous, in the sense of depending on how the �rm has reacted to, as opposed

to being exposed to, the violence. In particular, we have argued above that �rms

exporting through direct channels su¤ered a relatively smaller reduction in exports

because of higher incentives to exert e¤ort to minimize supply disruption. E¤orts

directed at retaining workers during the crisis are one of the main margins through

which �rms could have adjusted to the crisis.

41 In this particular case, the attack was perpetrated by organized groups of looters. The owner of
the �rm, whom we interviewed, belongs to an ethnic group that supported the opposition coalition
but the �rm was located in a area supporting the incumbent.
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Some evidence supporting this is provided in Table [10]. The Table presents par-

tial correlations on �ve di¤erent �outcomes�variables: losses in revenues, extra costs

incurred due to the crisis, (highest) percentage of workers lost, hiring of extra security

and workers replaced.42

The �rst row of Table [10] shows that �rms in regions that were a¤ected by the con-

�ict report signi�cantly higher losses in export revenues, incurred signi�cantly higher

costs, lost a much higher proportion of workers,43 and were more likely to hire extra

security.

The second part of Table [10] explores whether �rm�s characteristics correlate with

those outcomes and focuses on �rms located in the con�ict region. The following

�rm�s characteristics are considered: marketing channels (a dummy for whether the

�rm mainly exports through direct sales); size; a dummy for housing policy and a

dummy for political connectedness of the �rm.44

Using data from the �rm survey, Column (1) con�rms the results found in the

export data: �rms that export only through direct sales report signi�cantly lower

percentage revenue losses due to the crisis. Although the coe¢ cient is not statistically

signi�cant, politically connected �rms also report slightly smaller percentage revenue

losses.

Column (2) looks at self-reported increase in costs due to the crisis. Results show

that �rms with signi�cant housing programs reported fewer increases in costs while

none of the other �rm�s characteristics correlate with extra-costs incurred due to the

crisis. From the interviews, it clearly appeared that the most important extra-costs

were related to paying for extra-hours to workers that did not leave the �rm. To the

extent that �rms with better housing programs lost fewer workers, they incurred fewer

extra costs. Firms also incurred extra-costs in transportation, mostly of workers, and

in hiring extra-security. However, those costs are of limited importance due to their

low wages relative to the operations of the �rm.45

Column (3) looks at the maximal percentage of workers that were absent in any

given week during the crisis. It shows that �rms with housing programs lost signi�-

cantly fewer workers. This is consistent with the fact that the major problem �rms
42This information is coded from the �rm level survey. The other possible dimension in which �rms

might have tried to react to the crises was through increased usage of chemicals and fertilizers. It has
not been possible to gather credible information on this for all surveyed �rms.
43 In fact, no �rm has reported abnormal workers�absence in the no-con�ict regions.
44The patterns of results described in the Table is robust to the inclusion of other controls. However,

the limited number of observations prevents us from including further controls in the regression.
45Firms might have used additional inputs, such as chemicals or fertilizers to substitute for missing

labor (e.g., to foster the speed of growth of �owers from damaged plants). Tight controls at the import
gates, however, discouraged �rms from undertaking (and, perhaps, reporting) this strategy.
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were facing during the crisis was to bring workers on site to pick and pack �owers.

Also, larger �rms lost relatively fewer workers. Interestingly, we �nd that �rms selling

only through direct marketing channels lost fewer workers. We interpret this evidence

as suggesting that those �rms exerted extra-e¤orts to keep their workers coming, be-

cause of the pressure to ful�ll the orders of direct buyers in export markets. Because

we control for housing programs, size and location dummies, there does not appear to

be strong reasons to believe a reverse causality story, i.e., that �rms with direct mar-

keting channels had been less exposed to workers�losses. In fact, from the interviews

as well as from unreported results, it clearly appears that the main driver of how many

workers were absent was the ethnic composition of the labor force.46

Columns (4) and (5) show further bene�ts of housing programs. Firms with sig-

ni�cant housing programs were less likely to hire extra-security and also were more

likely to replace absent workers. While the interpretation of the security result is fairly

obvious, the correlation between housing programs and replaced workers deserves a re-

mark. While it might be easier for �rms with housing programs to temporarily host

workers, interviews suggested that it was very hard to replace workers. Despite rela-

tively low level of education, workers acquire signi�cant training on the job, and their

skills are hard to replace and have �rm-speci�c components as well (e.g., packing). In

general, therefore, very few �rms were able to replace a signi�cant proportion of absent

workers.

5 Conclusions

This paper exploited cross-regional variation in the post-election violence in Kenya

to identify the value of direct relationships in export markets. While violence has

had a negative, large and signi�cant average e¤ect on exports of �owers, the paper

shows that exports through direct relationships su¤ered signi�cantly less than exports

to the auctions. This holds both across and within �rms. Interpreted in the light of

a model of marketing channels in exports markets, the evidence suggests that �rms

have exerted e¤ort to overcome the negative shock and keep valuable relationships in

export markets. The paper, therefore, provides micro-evidence that encouraging links

with foreign buyers might be a good worthy export promotion policy.

46A competing explanation is that �rms exporting mainly through direct marketing channels have
higher skilled labor force which pay higher wages. Some respondent did suggest that larger �rms pay
wages larger than the minimum wage required by the law. Future work will explore this possibility in
greater detail.
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The results in the paper also speak to the micro-economics of violence.47 The

presence of a labor intensive and export-oriented industry seems to have dampened

the incidence of the violence. Evidence that (almost) no violence was directed towards

exporting �ower �rms, nor any episode of violence was recorded to have happened on

�rms premises, suggests that this labor intensive industry has created valuable jobs

in the rural areas of an ethnically fragmented country. Second, the pressure to ful�ll

contractual obligations with foreign buyers, a well functioning producers�association

and the presence of large, vertically integrated �rms are all factors that enabled the

industry as a whole to quickly react to the violence. A successful export oriented

industry has the right incentives and develops the right institutions to reduce the costs

of achieving fast coordination to deal with the crisis, not least in terms of humanitarian

relief. This work, therefore, suggests a new micro-economic channel on the relationship

between local institutions, international trade �ows and violence.

47 In assessing the economic impact of ethnic violence on �rms the study analyzes a short episode
of violence and therefore cannot look at long run e¤ects on investment and capital accumulation. As
any sub-national analysis, this study is not well placed to quantify aggregate e¤ects either.
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6 Data Appendix

This appendix provides information (supplementary to Section 4.1) on the various data

sources used in this paper. The HCDA Annual Statistics for the period 1995-2007 are

obtained from the Value of Flowers in the Export Statistics Report to produce Figure

2.48 Firm transaction level data is obtained from HCDA. Each transaction invoice

contains the following information: the name of the Kenyan exporter, the foreign

consignee/client, the type of produce, the weight (kgs), the units, the unit value, the

total value, the date, the destination, the currency, the agreement on freight (C&F,

FOB) as well as the airway bill.

A �rm level survey was desgined by the authors which covered i) general ques-

tions about the �rm (history, farm certi�cation, ownership structure, level of vertical

integration, location of farms etc), ii) contractual relationships in export markets and

marketing channels (direct wholesaler and/or auction houses), iii) �rm production

(covering detailed information on labor force, input use and assets), iv) post-election

violence period (e¤ect on operations, loss of workers by week, issues on transportation

and air-freight, �nancial losses and extra-costs incurred). The survey was adminis-

trated and implemented by the two authors in July to September 2008.49 The survey

was administrated to the most senior person at the �rm, which on most occasions was

the owner himself/herself. Upon previous appointment, face-to-face interviews of one

to two hours were conducted by the authors with the respondent. Of the 120 regular

exporters in the industry, a representative sample of around eighty �rms located in all

producing regions of the country were surveyed.

From various di¤erent sources we obtain the location of the 120 regular exporters.

We established contacts with the Horticultural Crops Development Authority (HCDA),

Kenya Flower Council (KFC) and Kenya Private Sector Alliance (KEPSA) to assist

us in obtaining the location of all the 120 regular exporters.50 Further, the names

of the directors of the �rms are obtained from the Registrar of Companies at the

Attorney General�s O¢ ce.51 These pieces of information allows us to classify the

owner�s nationality (Kenyan indigenous, Kenyan Indian or Foreign). For the �rms

which are under the ownership of Kenyan indigenous and Kenyan Indians, we map

48See, for details http://www.hcda.or.ke.
49We are extremely grateful to The Steadman Group for assistance at various stages of the imple-

mentation.
50We grateful to various people at these organisations for helping our work.
51The �rst procedural step in starting a business (private and public) in Kenya is to register the

company at the Registrar of Companies at the Attorney General�s Chambers at Sheria House in
Nairobi. For details see World Bank (2008). Database accessed on 15 September 2008.
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out whether the owners are politically connected or not. In particular this data was

assembled by taking a detailed look into the Member of Parliament�s biographies for

their Employment History/Business Interests, snowballing from interviews in the �eld,

and various sources from the internet (e.g., The Kroll Investigative Report). Given the

relatively small number of �rms (120), it is widely known in the industry which �rms

are politically connected. For each �rm we would check our information at least from

three di¤erent sources for its the authencity.

To classify whether a location su¤ered con�ict or not as mentioned we rely on the

Kenya Red Cross Society�s (KRCS) Information Bulletin on the Electoral Violence.

The KRCS issued the bulletins in the early stages of the crisis daily and later on they

were issued every 3/4 days till the end of the crisis.52 The �rst information bulletin (no.

1 of 3 January 2008) also contained a map which outlined locations where unrest had

occured. We further obtain access to various sources to supplement our understanding

on both whether the location su¤ered con�ict and when this took place. These are

(i) Disaster Desk of the Data Exchange Platform for the Horn of Africa (DEPHA)53,

during the post election violence DEPHA provided maps with hot spots on where and

when the violence had occured,54 (ii) the open source project known as Ushahidi, was

launched to gather information from the general public on events occuring in near-real

time. The general public could on a map of Kenya pin up a town/area where con-

�ict had erupted and when,55 (iii) the Kenya National Commission on Human Rights

Report (2008) which was intitiated by the Human Rights organisation itself (iv) In-

dependent Review Commission Report (2008) which was initiated by the Government

of Kenya to set up a commission into the post election violence. These sources are

useful to make sure our approach is exhasutive and that smaller towns are not missed

out. We use these reports to aid our understanding but are aware that there could be

measurement error inherent due to their purpose.

52See Kenya Red Cross Society (2008) for details.
53DEPHA�s goal is to provide geographic information data and services to the region under the UN�s

OCHA.
54We obtain all the DEPHA maps from: http://www.depha.org/Post_election_Violence.asp

(Accessed on 23 September 2008). Similiar information is also available from
http://www.reliefweb.int which is also under the UN�s OCHA.
55For details about Ushahidi see http://www.ushahidi.com/about. For the Kenya project see

http://legacy.ushahidi.com/ (accessed on 30 September 2008).
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Figure 2: Cut Flower Exports from Kenya, 1995-2007 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Figure 3: Flower Firm Locations and Elevation  

 

 

 

 

 

The Figure portraits 
the altitude and 
locations of flowers 
farms. Elevation in  
meters, above or  
below sea level. 

 

 

 

 

 

 

Figure 4: Flower Firm Locations and Agro-climatic zones based on moisture and temperature  

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure 5: Location and Number of flower firms 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Figure 6: Flower Firms Location and Violence  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Figure portraits the geographical distribution of flowers farms as well as whether the relevant locations had been involved in the first or second outburst of violence. 



 The f

        

                     

figure reports e

         

                  F

  Panel A: Cu
 
 
 
 
 
 
 
 
 
 
 
 
 

estimated coef

                   

                  F

Figure 9: Es

umulative Eff

fficients of the 

Figure 7: T
 

 
 

Figure 8: E
 

 
 

stimated Ef

fect    
 

 
effects of the v

Timing of Ev

ffects of the

ffects of the 

                     

violence, see T

vents 

e Violence 

Violence on

                Pan

Table 4A and 4B

n Exports 

nel B: Movin

B respectively 

ng Window

for details. 



 

Figure 10: Estimated Effects of the Violence on Exports
 

 
 
The figure plots the distribution of estimated placebo coefficients on the difference in exports across the violence 
and non-violence regions for any five-day period in each season. The yellow line is the distribution of coefficients 
estimated for the fourth season, the blue line the distribution for coefficients estimated during the second and third 
seasons in the sample. The Figure also reports, as blue vertical lines, the coefficients estimated in the days of the 
violence as well as the 0.05 percentile in the distribution of estimated coefficients (in black).
   



Figure 11: Estimated Effects of the Violence on Exports 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The figure compares estimated weekly differences across the violence and non-violence regions throughout the 
twenty-week window we consider. The blue bars are estimated coefficients for the corresponding weeks in the 
seasons preceding the violence. The red bars are estimated coefficients for the six weeks preceding and following 
the violence in season four. 
 

 

 



Variable Observations Mean in       
No-Conflict

St. Dev.    No-
conflict

Mean in 
Conflict

St. Dev. 
Conflict p-value

HA of Land 68 44.92 [26.28] 98.61 [398.04] 0.23
HA under Greenhouse 69 13.92 [12.73] 24.54 [20.17] 0.08*
number of workers 74 480.83 [568.38] 479.18 [374.31] 0.49
Export, Jan+Feb 07, in Kg '000 111 90.5 [ 80.73] 104.6 [119.16] 0.24
% Production in Roses 111 0.662 [0.435] 0.591 [0.454] 0.2
% sold to Auctions 111 51.68 [35.00] 52.22 [35.44] 0.47
Year of Firm creation 73 1997 [5.73] 1999 [4.81] 0.10*
indian owner 111 0.25 [0.44] 0.22 [0.42] 0.36
kenyan owner 111 0.38 [0.49] 0.27 [0.45] 0.10*
foreign owner 111 0.27 [0.45] 0.45 [0.50] 0.02**
politically connected owner 111 0.27 [0.45] 0.19 [0.39] 0.15
% workers housed 73 11.2 [19.58] 11.21 [20.58] 0.5
KFC member 74 0.63 [0.49] 0.52 [0.51] 0.18
Fair Trade Certification 74 0.3 [0.47] 0.32 [0.47] 0.43
Number of Trucks 68 1.5 [1.24] 1.14 [1.48] 0.16

Dependent Variable:

Difference across Violence Areas -16.51 -6.81 0.55 0.46
[6.72]** [9.28] [0.09]*** [0.13]***

Province FE No Yes No Yes
Observations 61 61 74 74

% Kikuyu

Panel A

Table 1: Firms in Areas with and w/out Conflict

Panel B

Affected by Violence         
(Self-Report)

 
***, **, * mean statistical significant at the 1, 5 and 10 percentage-level respectively. The Table tests 
differences in sample-means for several firm’s characteristics for firms in the regions affected by the 
violence and firms in regions unaffected by the violence. Information on Hectares of Land, Hectares 
under Greenhouses, Number of Workers, year of firm’s creation, Percentage of workers housed, Fair 
Trade certification, ownership of insulated trucks, Percentage of Kikuyu workers and self-reporting of the 
effects of the violence comes from an original survey conducted by the authors. Exports in the first two 
months of 2007, measured in thousands of kilograms, percentage of export volumes in roses and to the 
auctions come from official trade statistics (Source: HCDA). Information on the ownership of the firm 
has been collected from various sources.  



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

Days of violence * conflict location -0.615** -0.586*** -0.590*** -0.574***
(0.255) (0.202) (0.198) (0.197)

FIXED EFFECTS
day of the week * conflict location [13 dummies (7*2)-1] Yes Yes Yes Yes
day of the year * conflict location [281 dummies (141*2)-1] Yes Yes Yes Yes
season * conflict location [7 dummies (4*2)-1] Yes Yes No No
firm [118 dummies (119-1)] No Yes No No
firm season [475 dummies (119*4)-1] No No Yes Yes
firm week of season [4521 dummies (119*38)-1] No No No Yes

SAMPLE
Only - surveyed sample No No No No
Excluding 4 largest firms Yes Yes Yes Yes

Observations (firm-day) 58634 58634 58634 58634
Adjusted R-squared 0.0302 0.4435 0.480 0.4841

Table 2A: Effects of Violence
Dependent Variable = Log (1 +  daily export's in kgs of firm f on day ds )

 
***, **, * mean statistical significant at the 1, 5 and 10 percentage-level respectively. Robust standard 
errors are reported in parenthesis. Days of violence are December 29th, 2007 to January 3rd, 2008 and 
January 25th to January 30th 2008. The sample-period covers the twenty weeks from October 20th till 
March 2nd in each of the four seasons for which data are available. Day of the week dummies are for 
Mondays, Tuesdays … Sundays. Day of the year dummies are for dates during the time window 
considered. The sample of firms includes established producers and excludes traders of flowers as well as 
the four largest firms. 
 
 

(1) (2)
Days of violence * conflict location -0.525*** -0.526***

(0.172) (0.171)

FIXED EFFECTS
day of the week [6 dummies (7-1)] Yes Yes
week [19 dummies (20-1))] No Yes
firm [118 dummies (119-1)] Yes Yes

SAMPLE
4th Season Only Yes Yes
Only - surveyed sample No No
Excluding 4 largest firms Yes Yes

Observations (firm-day) 16117 16117
Adjusted R-squared 0.4822 0.4870

Dependent Variable = Log (1 +  daily export's in kgs of firm f on day ds )

Table 2B: Difference in Difference

 
***, **, * mean statistical significant at the 1, 5 and 10 percentage-level respectively. Robust standard 
errors are reported in parenthesis. Days of violence are December 29th, 2007 to January 3rd, 2008 and 
January 25th to January 30th 2008. The sample-period covers the twenty weeks from October 20th till 
March 2nd in each of the four seasons for which data are available. Day of the week dummies are for 
Mondays, Tuesdays … Sundays. Day of the year dummies are for dates during the time window 
considered. The sample of firms includes established producers and excludes traders of flowers as well as 
the four largest firms. 
 



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

Week 1 of 2008 * conflict location -0.739** -0.717*** -0.729*** -0.699***
(0.320) (0.257) (0.252) (0.249)

Week 2 of 2008 * conflict location -0.212 -0.179 -0.194 -0.126
(0.315) (0.251) (0.239) (0.239)

Week 3 of 2008 * conflict location -0.346 -0.312 -0.328 -0.301
(0.314) (0.238) (0.228) (0.229)

Week 4 of 2008 * conflict location -0.454 -0.409* -0.402* -0.379*
(0.309) (0.235) (0.224) (0.228)

Week 5 of 2008 * conflict location -0.655** -0.593** -0.601** -0.599**
(0.318) (0.246) (0.239) (0.243)

Week 6 of 2008 * conflict location -0.169 -0.081 -0.086 -0.054
(0.316) (0.232) (0.22) (0.218)

FIXED EFFECTS
day of the week * conflict location [13 dummies (7*2)-1] Yes Yes Yes Yes
day of the year * conflict location [281 dummies (141*2)-1] Yes Yes Yes Yes
season * conflict location [7 dummies (4*2)-1] Yes Yes No No
firm [118 dummies (119-1)] No Yes No No
firm season [475 dummies (119*4)-1] No No Yes Yes
firm week of season [2379 dummies (119*20)-1] No No No Yes

SAMPLE
Only - surveyed sample No No No No
Excluding 4 largest firms Yes Yes Yes Yes

Observations (firm-day) 58634 58634 58634 58634
Adjusted R-squared 0.0302 0.444 0.4801 0.484

Table 3: Baseline Specification
Dependent Variable = Log (1 +  daily export's in kgs of firm f on day ds )

 
***, **, * mean statistical significant at the 1, 5 and 10 percentage-level respectively. Robust standard 
errors are reported in parenthesis. Week 1 of 2008 is from December 29th, 2007 to January 4th inclusive. 
Following weeks, as well as week of season dummies, are defined accordingly. The sample-period covers 
the twenty weeks from October 20th till March 2nd in each of the four seasons for which data are available. 
Day of the week dummies are for Mondays, Tuesdays … Sundays. Day of the year dummies are for dates 
during the time window considered. The sample of firms includes established producers and excludes 
traders of flowers as well as the four largest firms. 



 
 

***, **, * mean statistical significant at the 1, 5 and 10 percentage-level respectively. Robust standard errors are reported in parenthesis. Days of 
violence are December 29th, 2007 to January 3rd, 2008 and January 25th to January 30th 2008. The sample-period covers the twenty weeks from 
October 20th till March 2nd in each of the four seasons for which data are available. Day of the week dummies are for Mondays, Tuesdays … 
Sundays. Day of the year dummies are for dates during the time window considered. The sample of firms includes established producers and 
excludes traders of flowers as well as the four largest firms. 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)
MAIN 

WINDOW 
25-30 Jan 

2008

25-31 Jan 25 Jan -1 
Feb

25 Jan -2 
Feb

25 Jan -3 
Feb

25 Jan -4 
Feb

25 Jan -5 
Feb

25 Jan -6 
Feb

25 Jan -7 
Feb

25 Jan -8 
Feb

25 Jan -9 
Feb

25 Jan -10 
Feb

25 Jan -11 
Feb

25 Jan -12 
Feb

25 Jan -13 
Feb

25 Jan -14 
Feb

Days of violence * conflict location -0.542** -0.521** -0.52*** -0.454** -0.415** -0.384** -0.393** -0.383** -0.358** -0.323** -0.289* -0.28* -0.28** -0.271* -0.275** -0.233*

(0.216) (0.204) (0.196) (0.188) (0.180) (0.172) (0.166) (0.160) (0.155) (0.151) (0.148) (0.145) (0.141) (0.138) (0.136) (0.133)

FIXED EFFECTS
day of the week * conflict location Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
day of the year * conflict location Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
firm season Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

SAMPLE
Only - surveyed sample No No No No No No No No No No No No No No No No
Excluding 4 largest firms Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Observations (firm-day) 58634 58634 58634 58634 58634 58634 58634 58634 58634 58634 58634 58634 58634 58634 58634 58634
Adjusted R-squared 0.490 0.490 0.490 0.490 0.490 0.490 0.490 0.490 0.490 0.490 0.490 0.490 0.490 0.490 0.490 0.490

Dependent Variable = Log (1 +  daily export's in kgs of firm f on day ds)

Table 4A: Expanding Window of Violence

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)
MAIN 

WINDOW 
25-30 Jan 

2008

26-31 Jan 27 Jan-    
1 Feb 

28 Jan-    
2 Feb 

29 Jan-    
3 Feb 

30 Jan-    
4 Feb 

31 Jan-    
5 Feb 1 -6  Feb 2 -7  Feb 3 -8 Feb 4 -9  Feb 5 -10  Feb 6 -11  Feb 7 -12  Feb 8 -13 Feb 9 -14  Feb 

Days of violence * conflict location -0.542** -0.521** -0.52*** -0.454** -0.415** -0.384** -0.393** -0.386** -0.347** -0.348** -0.33** -0.338** -0.321* -0.31* -0.337** -0.309*

(0.216) (0.204) (0.196) (0.188) (0.180) (0.172) (0.166) (0.165) (0.164) (0.164) (0.165) (0.166) (0.166) (0.166) (0.167) (0.166)

FIXED EFFECTS
day of the week * conflict location Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
day of the year * conflict location Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
firm season Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

SAMPLE
Only - surveyed sample No No No No No No No No No No No No No No No No
Excluding 4 largest firms Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Observations (firm-day) 58634 58634 58634 58634 58634 58634 58634 58634 58634 58634 58634 58634 58634 58634 58634 58634
Adjusted R-squared 0.49 0.49 0.49 0.49 0.49 0.49 0.49 0.49 0.49 0.49 0.49 0.49 0.49 0.49 0.49 0.49

Table 4B: Moving Window of Violence
Dependent Variable = Log (1 +  daily export's in kgs of firm f on day ds )



Week 1 of 2008 * 
conflict location

Week 4 of 2008 * 
conflict location

Week 5 of 2008 * 
conflict location N Adj. R-

squared

COEFFICIENT -0.729 -0.402 -0.601 58634 0.4801

Standard errors (robust)† (0.252)*** (0.224)* (0.239)**

Standard errors with clustering by firm (0.296)** (0.221)* (0.250)**

Standard errors with clustering by week-season (0.072)*** (0.080)*** (0.142)***

Standard errors with bootstrapping (0.315)** (0.224)* (0.236)**

Week 1 of 2008 * 
conflict location

Week 4 of 2008 * 
conflict location

Week 5 of 2008 * 
conflict location N Adj. R-

squared

COEFFICIENT  -0.1504  -0.356  -0.258 7735 0.812

Standard errors† (0.152) (0.118)*** (0.083)***

Dependent Variable = Log (1 +  daily export's in kgs of firm f on day ds )

PANEL A

PANEL B

Table 5: Standard Errors, Different Estimation Procedures

 
***, **, * mean statistical significant at the 1, 5 and 10 percentage-level respectively. Panel A reports 
coefficients estimated in Column (3) of Table 3. Standard errors, estimated as described in each row, are 
reported in parenthesis. Panel B reports coefficient estimated aggregating firms exports ate the week level 
throughout the sample-period. Week 1 of 2008 is from December 29th, 2007 to January 4th inclusive. 
Following weeks are defined accordingly. The sample-period covers the twenty weeks from October 20th 
till March 2nd in each of the four seasons for which data are available. Day of the week dummies are for 
Mondays, Tuesdays … Sundays. Day of the year dummies are for dates during the time window 
considered. The sample of firms includes established producers and excludes traders of flowers as well as 
the four largest firms. 



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

Politically connected firm -1.855*  -3.564**   -1.855*  -3.340**
(1.149) (1.475) (1.124) (1.423)

Product variety 9.289*** 14.662*** 8.869** 15.157***
(3.333) (5.484) (3.537) (5.596)

Only foreign owned firm  0.462  -0.396 0.427   -0.001
(0.551) (0.874) (0.638) (0.942)

Other non-Kenyan owners -0.101  -2.077*   -0.178  -1.559
(0.967) (1.298)  (1.170) (1.590)

KFC membership 0.376 -0.705 0.46 -0.592
(0.640) (0.963) (0.718) (0.974)

Monthly exports (Log Kg)  -0.172  -0.128
(0.197) (0.215)

Land (Log Ha) 0.481
(0.349)

Insulated trucks -0.316
(0.280)

FIXED EFFECTS
Province  (3 dummies [4-1]) Yes Yes No No
Location  (7 dummies [8-1]) No No Yes Yes

SAMPLE
Only - surveyed sample No Yes No Yes
Excluding 4 largest firms Yes Yes Yes Yes
Observations (firms) 106 60 106 59
Wald test for the equality of location coefficients (χ²) 1462.39 [0.000]
Pseudo R-squared 0.2726 0.4169 0.2830 0.4267

Table 6: Marketing Channels and Firm Characteristics
Dependent Variable = 1 if Only Direct Exports, 0 otherwise

 
***, **, * mean statistical significant at the 1, 5 and 10 percentage-level respectively. Robust standard 
errors are reported in parenthesis. The Table reports results from Logit regressions. The dependent 
variable takes value equal to one if more than 90% of the exports volume of the firm in the first months of 
the 4th season went to direct buyers (Source: HCDA, survey of producers and internet search). 
Information on Hectares of Land and ownership of insulated trucks comes from an original survey 
conducted by the authors. Monthly exports and product variety, which is measured as pvf = 1-|0.5-shroses|, 
come from official trade statistics (Source: HCDA). Information on the ownership of the firm has been 
collected from various sources. 



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

Days of violence * conflict location -0.750***  -2.830***   -0.734 -
(0.224) (0.830) (1.036)

Days of violence * conflict location * only direct exports 0.8556*  1.119*** 0.872* 1.523*
(0.449) (0.437) (0.473) (0.884)

Days of violence * conflict location * product variety  4.483***  2.130  2.735
(1.736)  (1.821) (3.001)

CONTROLS INTERACTED
Politically connected firm No No Yes Yes
Size (Land in Ha) No No No Yes
Ownership dummies No No No Yes
KFC membership dummy No No No Yes
Housing dummy No No No Yes
Insulated trucks No No No Yes
Location dummy No No Yes Yes

FIXED EFFECTS
day of the week * conflict location [13 dummies (7*2)-1] Yes Yes Yes Yes
day of the year * conflict location [281 dummies (141*2)-1] Yes Yes Yes Yes
firm season [459 dummies (115*4)-1] Yes Yes Yes Yes

SAMPLE
Type of firms All All All All
Only - surveyed sample No No No Yes
Excluding 4 largest firms Yes Yes Yes Yes

Observations (firm-day) 55130 55130 55130 29419
F-test for the equality of location coefficients 6.60 [0.00] ‐
F-test for the equality of controls interacted coefficients 0.02 [0.90] 0.88 [0.508]
Adjusted R-squared 0.469 0.469 0.469 0.4092

Table 7A: Marketing Channels
Dependent Variable = Log (1 +  daily export's in kgs of firm f on day ds )

 
***, **, * mean statistical significant at the 1, 5 and 10 percentage-level respectively. Robust standard 
errors are reported in parenthesis. Week 1 of 2008 is from December 29th, 2007 to January 4th inclusive. 
Following weeks, as well as week of season dummies, are defined accordingly. The sample-period covers 
the twenty weeks from October 20th till March 2nd in each of the four seasons for which data are available. 
Day of the week dummies are for Mondays, Tuesdays … Sundays. Day of the year dummies are for dates 
during the time window considered. The sample of firms includes established producers and excludes 
traders of flowers as well as the four largest firms. Only direct exports is a dummy that takes value equal 
to one if more than 90% of the exports volume of the firm in the first months of the 4th season went to 
direct buyers (Source: HCDA, survey of producers and internet search). Product variety is measured as 
pvf = 1-|0.5-shroses| (Source: HCDA). 



(1) (2)

Week 1 of 2008 * conflict location * only direct exports 0.498  1.014
(0.639) (1.112)

Week 2 of 2008 * conflict location * only direct exports 0.393  1.495
(0.534) (0.963)

Week 3 of 2008 * conflict location * only direct exports   1.194**  2.867***
(0.500) (1.006)

Week 4 of 2008 * conflict location * only direct exports  1.321***  1.810**
(0.455) (0.890)

Week 5 of 2008 * conflict location * only direct exports   1.204** 1.594*
(0.478) (1.020)

Week 6 of 2008 * conflict location * only direct exports   1.272*** 1.180
(0.479) (1.016)

CONTROLS INTERACTED
Politically connected firm No Yes
Size (Land in Ha) No Yes
Ownership dummies No Yes
KFC membership dummy No Yes
Housing dummy No Yes
Insulated trucks No Yes
Location dummy No Yes

FIXED EFFECTS
day of the week * conflict location [13 dummies (7*2)-1] Yes Yes
day of the year * conflict location [281 dummies (141*2)-1] Yes Yes
firm season [475 dummies (119*4)-1] Yes Yes

SAMPLE
Only - surveyed sample No Yes
Excluding 4 largest firms Yes Yes

Observations (firm-day) 55130 29419
F-test for the equality of controls interacted coefficients - 1.81 [0.00]
Adjusted R-squared 0.469 0.4101

Dependent Variable = Log (1 +  daily export's in kgs of firm f on day ds )

Table 7B: Marketing Channels

 
***, **, * mean statistical significant at the 1, 5 and 10 percentage-level respectively. Robust standard 
errors are reported in parenthesis. Week 1 of 2008 is from December 29th, 2007 to January 4th inclusive. 
Following weeks, as well as week of season dummies, are defined accordingly. The sample-period covers 
the twenty weeks from October 20th till March 2nd in each of the four seasons for which data are available. 
Day of the week dummies are for Mondays, Tuesdays … Sundays. Day of the year dummies are for dates 
during the time window considered. The sample of firms includes established producers and excludes 
traders of flowers as well as the four largest firms. Only direct exports is a dummy that takes value equal 
to one if more than 90% of the exports volume of the firm in the first months of the 4th season went to 
direct buyers (Source: HCDA, survey of producers and internet search). Product variety is measured as 
pvf = 1-|0.5-shroses| (Source: HCDA). 



Dependent Variable = Log (1 +  daily export's in kgs of firm f on day ds )

(1) (2)

Days of violence -0.617*** 0.1334

(0.154) (0.163)

Days of violence * only direct exports 0.568 -0.287

(0.366) (.260)

FIXED EFFECTS
day of the week * conflict location [13 dummies (7*2)-1] Yes Yes
day of the year * conflict location [281 dummies (141*2)-1] Yes Yes
firm season [475 dummies (119*4)-1] Yes Yes

SAMPLE

Sub-sample Only firms in 
conflict locations

Only firms in non-
conflict locations

Only - surveyed sample No No
Excluding 4 largest firms Yes Yes

Observations (firm-day) 29814 25316
Adjusted R-squared 0.4843 0.4391

Table 7C: Marketing Channels - Location Placebo

 
***, **, * mean statistical significant at the 1, 5 and 10 percentage-level respectively. Robust standard 
errors are reported in parenthesis. Days of violence are December 29th, 2007 to January 3rd, 2008 and 
January 25th to January 30th 2008. The sample-period covers the twenty weeks from October 20th till 
March 2nd in each of the four seasons for which data are available. Day of the week dummies are for 
Mondays, Tuesdays … Sundays. Day of the year dummies are for dates during the time window 
considered. The sample of firms includes established producers and excludes traders of flowers as well as 
the four largest firms. Only direct exports is a dummy that takes value equal to one if more than 90% of 
the exports volume of the firm in the first months of the 4th season went to direct buyers (Source: HCDA, 
survey of producers and internet search). 



Dependent Variable = Log (1 +  daily export's in kgs of firm f on day ds)

Week 46 of 2007 * only direct exports -0.419 (0.394)

Week 47 of 2007 * only direct exports -0.121 (0.388)

Week 48 of 2007 * only direct exports  -0.437 (0.379)

Week 49 of 2007 * only direct exports 0.035 (0.368)

Week 50 of 2007 * only direct exports   -0.086 (0.389)

Week 51 of 2007 * only direct exports 0.078 (0.372)

Week 52 of 2007 * only direct exports  -0.298 (0.388)

Week 1 of 2008 * only direct exports  -0.206 (0.540)

Week 2 of 2008 * only direct exports 0.009 (0.448)

Week 3 of 2008 * only direct exports 0.779* (0.423)

Week 4 of 2008 * only direct exports 0.642* (0.383)

Week 5 of 2008 * only direct exports 0.8504** (0.399)

Week 6 of 2008 * only direct exports 0.646* (0.381)

FIXED EFFECTS
day of the week * conflict location [13 dummies (7*2)-1]
day of the year * conflict location [281 dummies (141*2)-1]
firm season [475 dummies (119*4)-1]

Observations (firm-day)
Adjusted R-squared

SAMPLE
Sub-sample
Only - surveyed sample
Excluding 4 largest firms

0.4827

Only firms in conflict locations
No
Yes

(1)

Table 7D: Marketing Channels - Time Placebo

Yes
Yes
Yes

29814

 
***, **, * mean statistical significant at the 1, 5 and 10 percentage-level respectively. Robust standard 
errors are reported in parenthesis. Week 1 of 2008 is from December 29th, 2007 to January 4th inclusive. 
Following weeks, as well as week of season dummies, are defined accordingly. The sample-period covers 
the twenty weeks from October 20th till March 2nd in each of the four seasons for which data are available. 
Day of the week dummies are for Mondays, Tuesdays … Sundays. Day of the year dummies are for dates 
during the time window considered. The sample of firms includes established producers and excludes 
traders of flowers as well as the four largest firms. Only direct exports is a dummy that takes value equal 
to one if more than 90% of the exports volume of the firm in the first months of the 4th season went to 
direct buyers (Source: HCDA, survey of producers and internet search). 



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

Days of violence * conflict location   -0.629***  -0.627***   -0.485** -0.857***
(0.192) (0.192) (0.196) (0.319)

Days of violence * conflict location * direct exports 0.548*** 0.547*** 0.292 0.717**
(0.209) (0.209) (0.209) (0.332)

FIXED EFFECTS
day of the week * conflict location Yes Yes Yes Yes
week of the year * conflict location Yes Yes Yes Yes
firm-season-direct Yes Yes No No
direct-week No Yes Yes Yes
season-relationship No No Yes Yes

SAMPLE
Only - surveyed sample No No No No
Excluding 4 largest firms Yes Yes Yes Yes
Only firms selling to both auctions and direct sales No No No Yes

Observations (firm-transaction) 201762 201762 201762 108347
Adjusted R-squared 0.3452 0.3453 0.4757 0.4164

Table 8A: Marketing Channels: Within Firm Results
Dependent Variable = Log (1 +  daily export's in kgs of firm f to buyer b on day ds)

 
***, **, * mean statistical significant at the 1, 5 and 10 percentage-level respectively. Robust standard 
errors are reported in parenthesis. Days of violence are December 29th, 2007 to January 3rd, 2008 and 
January 25th to January 30th 2008. The sample-period covers the twenty weeks from October 20th till 
March 2nd in each of the four seasons for which data are available. Day of the week dummies are for 
Mondays, Tuesdays … Sundays. Day of the year dummies are for dates during the time window 
considered. The sample of firms includes established producers and excludes traders of flowers as well as 
the four largest firms. Direct export is a dummy that takes value equal to one if flowers are not exported 
to an auction house (Source: HCDA, survey of producers and internet search).



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

Week 1 of 2008 * conflict location * direct exports 0.731*** 0.730*** 0.424* 0.985***
(0.263) (0.263) (0.264) (0.385)

Week 2 of 2008 * conflict location * direct exports 0.128 0.129 -0.222 0.290
(0.268) (0.268) (0.268) (0.395)

Week 3 of 2008 * conflict location * direct exports 0.394 0.394 0.014 0.484
(0.255) (0.255) (0.252) (0.405)

Week 4 of 2008 * conflict location * direct exports 0.4704** 0.471** 0.107 0.280
(0.241) (0.241) (0.238) (0.404)

Week 5 of 2008 * conflict location * direct exports 0.601** 0.601** 0.228 0.192
(0.268) (0.268) (0.263) (0.426)

Week 6 of 2008 * conflict location * direct exports -0.026  -0.024 -0.394* -0.157
(0.248) (0.248) (0.246) (0.392)

FIXED EFFECTS
day of the week * conflict location Yes Yes Yes Yes
week of the year * conflict location Yes Yes Yes Yes
firm-season-direct Yes Yes No No
direct-week No Yes Yes Yes
season-relationship No No Yes Yes

Table 8B: Marketing Channels - Within Firm Results
Dependent Variable = Log (1 +  daily export's in kgs of firm f to buyer b on day ds)

 
***, **, * mean statistical significant at the 1, 5 and 10 percentage-level respectively. Robust standard 
errors are reported in parenthesis. Week 1 of 2008 is from December 29th, 2007 to January 4th inclusive. 
Following weeks, as well as week of season dummies, are defined accordingly. The sample-period covers 
the twenty weeks from October 20th till March 2nd in each of the four seasons for which data are available. 
Day of the week dummies are for Mondays, Tuesdays … Sundays. Day of the year dummies are for dates 
during the time window considered. The sample of firms includes established producers and excludes 
traders of flowers as well as the four largest firms. Direct export is a dummy that takes value equal to one 
if flowers are not exported to an auction house (Source: HCDA, survey of producers and internet search). 



(1) (2) (3) (4)
% Workers Absent (Weekly)  -0.744*** -0.616**  -0.645**

(0.301) (0.2860 (0.331)

Week 1 of 2008 * conflict location -0.631**  -0.481 -0.398  -0.546*

(0.321) (0.308) (0.311) (0.331)

Week 2 of 2008 * conflict location 0.082 0.204 0.292 0.007

(0.262) (0.271) (0.271) (0.29)

Week 3 of 2008 * conflict location -0.193  -0.060 0.022  -0.057

(0.264) (0.272) (0.24) (0.294)

Week 4 of 2008 * conflict location  -0.393* -0.173 -0.107 -0.093

(0.23) (0.252) (0.23) (0.295)

Week 5 of 2008 * conflict location  -0.594** -0.387 -0.318 -0.231

(0.297) (0.299) (0.285) (0.298)

Week 6 of 2008 * conflict location -0.001 0.163 0.236 0.315

(0.314) (0.316) (0.286) (0.336)

FIXED EFFECTS
week of the year * conflict location Yes Yes Yes  -- 
day of the week Yes Yes Yes Yes
firm season Yes Yes Yes Yes
firm week of season No No No Yes

SAMPLE
Period 21 Nov - 12 Feb., Only Yes Yes (Jan - March) Yes
Only - surveyed sample Yes Yes Yes Yes
Excluding 4 largest firms Yes Yes Yes Yes

Observations 30487 30487 30487 30487
R-squared 0.47 0.47 0.48 0.49

Table 9: Impact of Violence on Export Volume, Workers Absence
Dependent Variable = Log (1 +  daily export's in kgs of firm f on day ds )

 
***, **, * mean statistical significant at the 1, 5 and 10 percentage-level respectively. Robust standard 
errors are reported in parenthesis. Week 1 of 2008 is from December 29th, 2007 to January 4th inclusive. 
Following weeks, as well as week of season dummies, are defined accordingly. The sample-period covers 
the twenty weeks from October 20th till March 2nd in each of the four seasons for which data are available. 
Day of the week dummies are for Mondays, Tuesdays … Sundays. The sample of firms includes 
established producers and excludes traders of flowers as well as the four largest firms. Information on the 
percentage of workers absent in each of the first six weeks following the outburst of the violence was 
collected through a survey of firms conducted by the authors. 



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

Dependent Variable Revenue loss (log) Extra Costs (log) % Workers Lost Extra Security 
Hired

 =1 if replaced 
workers

Areas with Violence 10.070*** 7.653*** 50.649*** 0.323***  -- 
(1.375) (1.529) (5.701) (0.094)

Observations 55 55 73 66

Only Direct Exports -7.348** -2.592  -26.837* -0.068 -0.721
(2.940) (2.895) (14.652) (0.219) (0.241)

Size (log) -0.147 -0.254  -4.688* -0.07 0.001
(0.317) (0.598) (2.817) (0.050) (0.051)

Housing -1.733 -1.84  -22.407** -0.304 0.048
(2.321) (2.722) (12.604) (0.185) (0.192)

Politically Connected -4.541 -2.291 -15.344 -0.134 -0.127
(3.055) (3.211) (17.858) (0.251) (0.232)

Location FE yes yes yes yes yes
Sample

Observations 26 27 40 36 38
R-Squared 0.42 0.32 0.31 0.17 0.13

Table 10: Violence, Outcomes and Firm's Characteristics

Panel B

Panel A

Interviewed firms in Violence areas only

 
***, **, * mean statistical significant at the 1, 5 and 10 percentage-level respectively. All the dependent 
variables come from a survey conducted by the authors. The percentage of workers lost is the highest 
percentage reported by the firm throughout the period during and following the violence. Panel A focuses 
on firms in conflict and no-conflict regions alike, while Panel B only considers firms located in the 
violence regions. Only direct exports is a dummy that takes value equal to one if more than 90% of the 
exports volume of the firm in the first months of the 4th season went to direct buyers (Source: HCDA, 
survey of producers and internet search). The size of the firm is measured in exports volumes. Housing is 
a dummy variable taking value equal to one if the firm housed more that 10% of the labor force on the 
farm’s premises before the violence. Information on the ownership of the firm has been collected from 
various sources. 



Province Town
Conflict =1, Non-

conflict=0

Eastern Athi River 0

Rift Valley Elburgon 1

Rift Valley Eldoret 1

Central Juja 0

Rift Valley Kericho 1

Central Kiambu 0

Central Kikuyu 1

Rift Valley Kitale 1

Central Limuru 1

Nairobi Nairobi 0

Rift Valley Naivasha 1

Rift Valley Nakuru 1

Rift Valley Nanyuki 0

Rift Valley Nyahururu 0

Central Nyeri 0

Central Thika 0

Eastern Timau 0

Sunday Monday Tuesday Wednesday Thursday Friday Saturday

23 24 25 26
27             

ELECTION DAY
28

29                   

Violence breaks 

out in some 

areas.

WEEK 1

30                         

Full outbreak of 

violence as 

results are 

announced.

31

1 2 3 4 5

WEEK 2 6 7 8 9 10 11 12

WEEK 3 13 14 15 16 17 18 19

WEEK 4 20 21 22 23 24

25                         

Mediation efforts 

fail, violence 

erupts in areas of 

Nakuru.

26

WEEK 5 27 28 29 30 31

1 2

WEEK 6 3 4 5 6 7 8 9

10 11 12 13 14 15 16

Table 1A: Location of Firms

Table 1B: Calendar of Events

DEC

JAN

FEB
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