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Abstract

Recent changes in the agrifood sector has fuelled the use of private standards as a risk

management tool. By imposing requirements through private standards on suppliers, firms

reduce the risk of buying low quality products. This paper presents an analysis of the re-

lationship between private standards and firm import behaviour. In particular I analyse

the effect of certification to GlobalGAP on imports of fresh fruits and vegetables. Us-

ing a firm-level gravity model I estimate the effect of GlobalGAP certification on import

participation and import intensity for Swedish food importing firms. My results suggest

that GlobalGAP certification is positively related to both import participation and import

intensity at the level of the firm.
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1 Introduction

Products sold in the food sector must meet certain quality requirements in order not to

pose a threat to people’s health. Quality control is thus essential but may often be both

difficult and costly. Fragmented and international supply chains make quality control
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especially demanding for firms at the top of the supply chain. How can for example a

food processor make sure that the imported intermediate inputs used meet basic quality

requirements? Numerous food scandals, for example the recent horse meat scandal in Eu-

rope, have shown just how difficult detecting food quality attributes may be. As a response

to the need of efficient quality control, private actors in the food sector have developed

standards on food quality and safety. These standards are called private standards and

their requirements often go one step further than mandatory regulation. Firms tend to use

private standards as a risk management tool. By imposing requirements through private

standards on suppliers, firms try to reduce the risk of buying low quality products.

The aim of this paper is to analyse the impact of private standards on food imports.

In particular I look at the effect of certification to GlobalGAP, a private standard that

promotes good agricultural practices (GAP), on imports of fresh fruits and vegetables.

Using a firm-level panel data set on all Swedish food importing firms that covers the period

2007-2010 I examine the effect of GlobalGAP certification on both import participation

and import intensity. My estimation procedure is based on a firm-level gravity model

where special consideration is taken to correct for bias due to unobserved heterogeneity

and the presence of zero trade flows.

This study adds to the existing literature on private standards and trade by taking an im-

porter perspective. Previous studies have mainly focused on effects on small-scale growers

and market access implications of the increased demands for certification among European

food buyers. A number of papers have for example contributed to the debate on whether

standards act as catalysts for or barriers to trade, especially for developing countries.1 I

am instead interested in how private standards affect the import decision at firm level. Do

importing firms prefer certified suppliers? This is the first paper that uses firm-level data

to investigate the relationship between private standards and import behaviour. Thanks

to the detailed firm-level data set my analysis provides new insights into how private stan-

dards affect both the decision on whether or not to import, import participation, and the

decision on how much to import, import intensity, at firm level.

To investigate the impact of private standards on Swedish imports is particularly interest-

ing since Sweden is part of a region, EU, that is said to be driving the increasing demands

for certification to private standards (Maertens and Swinnen, 2009; UNCTAD, 2008; Hen-

son et al., 2010). A recent report also shows that the influence of private standards on the

Swedish market is growing (Carlsson and Johansson, 2013). Main Swedish retailers and

processors strongly recommend supplier certification to internationally accepted private

standards. GlobalGAP is further a relevant standard to examine because it is one of the

standards that is growing on the Swedish market. It is also a standard that has a global

scope and previous studies have shown that exporters are starting to notice the increased

demands for GlobalGAP certification (e.g. Graffham et al. 2007; Henson et al., 2010).

1See Jaffee, 2003; Maertens and Swinnen, 2008; Henson et al., 2010; Unnevehr, 2000; Garćıa Martinez

and Poole, 2004; Graffham et al., 2007 among others.
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GlobalGAP is mainly used for fruits and vegetables which is why the analysis is restricted

to these goods.

My results indicate that the number of GlobalGAP certified producers in the exporting

country is positively related to both import participation and import intensity at the level

of the firm. The relationship between import intensity and certification is robust to differ-

ent definition of import intensity and to corrections for zero trade flows. The relationship

between import participation and certification is however somewhat sensitive to the exact

model specification and to different controls for unobserved heterogeneity. It is addition-

ally found that the effect of certification tends to differ between exporting countries. EU

countries seem to have the largest positive effect of certification on import participation

while developed non-EU countries have an especially positive effect of certification on

import intensity.

The paper is organized as follows. The next section describes the evolution of the use

of private standards in the food sector where special attention is devoted to GlobalGAP.

Section three discusses firm import behaviour while section four describes the estimation

procedures and the characteristics of the data set used. This is followed by a presentation

of the main empirical results and a final section which concludes.

2 Private Standards in the Food Sector

Quality is important in most sectors but perhaps not always as essential as in the food

sector. Food products must meet certain quality requirements in order not to pose a threat

to people’s health. Identification of quality attributes of food products may however be

difficult and costly. Many food quality attributes are so called credence attributes which

means that they are impossible to detect just by looking at, smelling or tasting the product.

It is for example impossible to know what kind of pesticide that has been used during the

production of the good without lab testing. One way for firms to reduce the risk of buying

low quality products is to contract with producers certified to a certain standard. Recent

developments in the agrifood system such as international supply chains, consolidation

among firms and consumer concerns about food safety have fuelled the use of private

standards as a risk management tool.

A number of food scandals in several countries have reduced the confidence in the food

sector (World Bank, 2005). This in combination with rising incomes and mobility have

made consumers more attentive to where their food comes from and what it contains

(Fulponi, 2006). Food safety regulation has been revised and tightened in response to

the consumer concerns. A farm-to-table perspective is increasingly being adopted which

requires traceability of food products all the way through the supply chain. EU legislation

for fresh fruits and vegetables for example demands common marketing standards, sanitary

and phytosanitary (SPS) measures, hygiene rules based on Hazard Analysis and Critical
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Control Point (HACCP) control mechanisms and traceability (Maertens and Swinnen,

2009). Food safety and quality are now seen as keys to building reputation and to earnings

of food retailers (Fulponi, 2006).

At the same time as the demand for safe food has risen, quality control of the supply chain

has become more difficult due to increased internationalization. Globalization has affected

production structures across the globe and the food sector is no exception. Supply chains

have become more international and trade in food products has expanded. The value of

world imports of food and beverages have grown by almost 200% during the last 20 years.2

Quality control is not only more difficult because the production process has become more

fragmented but also because parts of the production process are more likely to be located

in countries that differ in institutional quality. Exporting countries that do not have as

strict food safety regulations as the importing country can appear as less reliable, causing

additional concerns about product quality. Developing countries may for example lack

public regulations on food safety or the possibility to enforce them (Henson and Reardon,

2005). Increased internationalization and competition has moreover reduced the number

of actors in the food sector. Consolidation among retailers has made supply chains more

buyer driven (Clarke et al. 2002). Retailer power has also increased further since many

retailers have launched their own brands. This means that retailers need to take a larger

responsibility for food safety.

As a response to these changes in the food sector, private actors have developed standards

on food safety and quality. Large firms, particularly retailers but also manufacturers,

have been the driving force behind private standards, reflecting their market power and

increased need of quality control of the supply chain. To require certification to a standard

from a supplier means that a buyer gets a better control of the production process. It

is hence easier to mitigate the commercial and reputational risks associated with food

safety (Henson, 2008). Private standards may be used as a substitute for missing public

institutions but also as a method of product differentiation. In a setting of well-developed

institutions, standards may be a way to manage legal liability (Fulponi, 2006) and preempt

future mandatory public regulations (Lutz et al., 2000) since they often go one step further

than current mandatory regulation (World Bank, 2005).

2.1 GlobalGAP

In 1997, an association of European retailers created Euro-Retailer Produce Working

Group (EUREP) with the aim to harmonize the growing number of private standards

on food safety, environmental issues and working conditions for agricultural production.3

The harmonization process resulted in the publication of EUREPGAP, a private standard

focusing on the implementation of GAP in fruit and vegetable production. EUREPGAP

2Author’s calculations based on data collected from UN Comtrade.
3http://www.globalgap.org/cms/front content.php?idcat=19, 2013-04-21.
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has expanded over time and now includes a wider range of products but the focus on pri-

mary production remains. The standard has also spread geographically which has lead to a

name change. In 2007 EUREPGAP was renamed GlobalGAP to better capture its global

scope. Today GlobalGAP covers a wide range of crops, livestock, flowers and aquaculture

(GlobalGAP, 2012).

Most major European retailers are members of GlobalGAP. Tesco, Ahold and ALDI

are some European examples but non-European members like American Walmart and

Japanese Aeon exist as well. Even if GlobalGAP was initiated by retailers, producer rep-

resentatives and suppliers are also allowed as members. Currently there are around 200

producer/supplier members and around 50 retailer members.4

Figure 1: Number of GlobalGAP certified producers

0

20000

40000

60000

80000

100000

120000

2004 2005 2006 2007 2008 2009 2010 2011

Source: GlobalGAP (2012)

That the demand for GlobalGAP certification has increased is visible in the growing num-

ber of certified producers. Producers certify to GlobalGAP through approved independent

certification bodies. Both individual and group certification is possible. The general rules

for certification contain goals on quality and safety. The standard for fruits and vegetables

has for example 234 control points of which 117 are concerned with food safety, 50 deal

with the environment, 46 with traceability and 21 with worker welfare (GlobalGAP, 2012).

Producers that achieve compliance may get considerable gains (Henson et al. 2010) but

evidence also shows that the economies of scale in certification can make certification diffi-

cult for small-scale farmers, especially in developing countries (Graffham et al., 2007). The

majority of certified producers are found in Europe (74%), followed by Americas (11%),

Asia (9%), Africa (4%) and Oceania (2%). As of December 2012 123,115 producers were

certified worldwide (GlobalGAP, 2013). Figure 1 above shows the rapid development of

the number of certified producers from 2004 to 2011. An overwhelming majority of the

certified producers produce fruits or vegetables. Figure 2 shows the top 10 number of

certified producers per product in 2012.

4http://www.globalgap.org/cms/front content.php?idcat=4, 2013-04-21.
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Figure 2: Top 10 number of certified producers per product
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Source: GlobalGAP (2012)

3 Firms’ import decisions

The firm-level trade literature has grown immensely during the last decade. Most of these

studies have however focused on the behaviour of exporters. Empirical studies such as

Bernard and Jensen (1999) and Bernard et al. (2007) have for example identified exporter

characteristics while Melitz (2003), Bernard et al. (2003) and Chaney (2008) have built

theoretical heterogeneous firm models to explain firm export behaviour. Compared to firm-

export behaviour, relatively little is known about firm-import behaviour. As better firm-

level data has become available and as fragmentation of production has highlighted trade

in intermediate goods, more attention has lately been devoted to firm import behaviour

and importer characteristics.

Recent empirical studies have shown that importers tend to share certain characteristics.

For example, importers tend to be bigger and more productive (e.g. Muûls and Pisu,

2009), pay higher wages (Bernard et al. 2007) and be both more skill and capital-intensive

(Castellani et al., 2010) than non-importers.5 There is also evidence that productive

firms self-select into importing which is likely to be a consequence of fixed sunk costs of

importing (Wagner, 2012).6 Firms may for example incur sunk costs of importing when

they search for suppliers, negotiate contracts, learn customs procedures and control the

quality of goods. There is yet no general theoretical framework of importing consistent

with the empirical evidence. Theoretical support for the relationship between certain firm

5These characteristics are often also shared with exporters. See for example Wagner (2012) for a review

of the literature.
6This is again something that is familiar from analyses of exporting behavior. Melitz (2003) and Chaney

(2008) have shown that firm selection into exporting is driven by the existence of sunk export costs.
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characteristics and import behaviour can nonetheless be found in the incomplete contracts

literature. Building on Antràs (2003), Antràs and Helpman (2004) show that productive

firms are more likely to source from abroad.

The incomplete contracts literature also shows how institutions in form of contractibility

affect the firm import decision by taking into account that fragmented production net-

works make supervision difficult and requires contracting across borders.7 Antràs and

Helpman (2008) show theoretically that varying degrees of contractual frictions affect the

firm import decision; better contractibility abroad increases the probability of importing.

That contractibility tends to have an impact on comparative advantage has also found

support in empirical studies by Nunn (2007) and Levchenko (2007).

In this paper I focus on the possible effect of private standards on firm import behaviour.

Private standards may for example affect the sunk costs of importing in several ways. First,

finding suppliers may become easier if only certified producers are acceptable partners.

Second, it is possible that private standards facilitate contract negotiation by decreasing

insecurities around contract enforcement. The incentives for contractual breach for the

supplier are likely to be reduced because to not deliver the contracted quality means that

the supplier risks losing both the customer and the certification. Any effects on the sunk

costs of importing may affect import participation.

When private standards require third-party certification part of the quality control respon-

sibility is transferred to certification bodies. Quality control could hence become easier

and less costly for the importer since it is the producer herself who has to pay to get

certified. The costs of quality control can be expected to influence both sunk and vari-

able costs. Firms are interested in the quality of the goods imported from new and old

suppliers. Firms therefore need to carry out quality controls both when contracting with

a new supplier and when checking the goods delivered by existing suppliers. The effect of

certification on the costs of quality control of new suppliers would effect the sunk costs of

importing and therefore import participation.

The effect on the costs of quality control of goods delivered by existing suppliers is more

likely to affect the variable costs of importing and therefore import intensity. In general,

certification can be considered to lower the transaction costs per purchase for importers

by providing a form of quality insurance. A reduction of costs per shipment is likely to

affect import intensity in a positive way.

In sum, private standards may affect both the sunk and variable costs of importing and

therefore also firm-import behaviour. Assuming that private standards reduce the sunk

costs of importing, for example by facilitating the search for suppliers, private standards

could increase the probability to import for firms, i.e. there would be a positive effect on

import participation. To reduce the sunk costs could lower the cut-off productivity level

of importing meaning that less productive firms could enter the import market. If private

7See Antràs (2003), Antràs and Helpman (2004, 2008), and Grossman and Helpman (2002, 2005).
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standards influence variable costs then import intensity at firm level would be affected as

well. Assuming that private standards reduce the variable costs, for example by lowering

the transaction costs per shipment, then the imported volume at firm level is expected to

increase as certification increases.

4 Empirical framework

To evaluate the impact of private standards on firm import behavior I examine the effect of

GlobalGAP certification on imports of fresh fruits and vegetables. I use a firm-level gravity

type model which presumes that trade increases with the demand and supply capacities

of the firm and exporting country, respectively, and decreases with trade resistance.8

GlobalGAP certification is added in the model by including a variable that measures the

number of certified producers in each exporting country. Below I analyse the effect of

GlobalGAP certification on import participation and import volume at firm level.

4.1 Effects of private standards on import participation

To examine firm import participation I estimate a specification of the form:

P (yijkt = 1) = P (α+ βlncertjt +Xitγ +Zjtδ + indi + regj + tt + uijkt) (1)

where yijkt = 1 if if firm i imports good k from country j at time t and P is a probability

distribution. The variable of interest, certjt, denotes the number of GlobalGAP-certified

producers in country j at time t.9 Xit is a vector which contains firm-level control variables

and Zjt is a vector of country-level control variables. indi, regj and tt are vectors of

indicators that capture fixed effects for industries, regions and time.10 Lastly, uijkt is an

idiosyncratic error term.

Firm-level characteristics included in Xit are size and productivity. Size is measured as

the log of net turnover and is a proxy for firm demand. Productivity is measured as

the log of total factor productivity (TFP), estimated as the residuals of a Cobb-Douglas

production function of labor and capital. The production function is estimated using the

Olley and Pakes (1996) methodology in order to take account of both possible simultaneity

8See for example Greenaway and Milner (2002) for a background on the gravity model.
9All regressions have also been run with an alternative certification measure that is defined as the log of

the number of GlobalGAP-certified producers in the exporting country divided by the total production in

the exporting country of the imported good: ln(certjt/productionjkt). This is done as a robustness check

to make sure that the certification variable does not only capture the size of the agricultural sector of the

country. The alternative specification of the certification measure does not change the main results. See

appendix for the alternative estimation results.
10Industry fixed effects are constructed at the 3-digit industry classification level according to SNI2007.

For region classification, see appendix.
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and selection bias problems.11 All the firm-level variables are expected to have a positive

impact on firm-level imports.

The country-level variables in Zjt are all variables that are related to the different ex-

porting countries instead of the importing firms. Zjt include production, distance, tariffs,

distance to the equator, landlocked and institutional quality. Production measures the log

of the value of production of good k in exporting country j at time t and hence captures

supply. Controlling for the supply of the agricultural goods also means that I control for

the size of the agricultural sector in the different exporting countries. This is important in

order for the certification variable to actually capture a certification effect and not only a

market size effect.12 Distance is the log of the distance in kilometres between Sweden and

the different exporting countries. Distance is calculated following the great circle formula

using longitudes and latitudes of the most important cities in terms of population. Tariffs

are measured as the log of the applied tariff the exporting countries face on a 2-digit level.

Distance to the equator is the log of the distance in kilometres between the exporting

countries capitals’ and the equator. This is used as a control for different climate zones.

Institutional quality and landlockedness are captured by dummy variables. The dummy

variable for institutional quality is based on a rule of law index that in particular tries to

capture contractibility in the exporting country. The dummy variable for rule of law takes

the value 1 if the exporting country has an institutional quality that is above average and

0 otherwise. Lastly, the landlocked variable takes the value 1 if the exporting country is

landlocked and 0 otherwise. Production and institutional quality are expected to have a

positive impact on firm-level imports. Distance and tariffs are on the other hand expected

to have a negative impact on trade. Countries are expected to trade less with partners

that are far away and with partners who face high tariffs. Distance to the equator could

both have a positive and negative impact on imports of fresh fruits and vegetables. Being

close to the equator gives climate advantages for growing certain fruits and vegetables but

these products are not always they most imported, see table 1 below. It is also possi-

ble that the distance to the equator is more important for import participation than for

import intensity since the variable can be considered to capture comparative advantage.

Landlocked is expected to have a negative impact on imports because the lack of a coast

line makes transportation of goods more difficult.

Equation 1 is estimated by a linear probability model (LPM). The LPM is chosen over

alternatives such as the probit estimator because it provides better opportunities to include

fixed effects in the estimations. Although the probit model is convenient since it produces

fitted probabilities between zero and one it cannot handle fixed effects. Including fixed

11The main alternative to the Olley and Pakes methodology is Levinsohn and Petrin (2003). My data

however include more information on firm investments than on firm intermediate input use which makes

the Levinsohn and Petrin methodology inappropriate. Around 77% of my observations have non-zero

investments. See appendix for more information.
12To make sure that the certification variable does not capture a market size effect an alternative certi-

fication measure is used as a robustness check. See footnote 9.
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effects in a probit model results in biased estimates due to the incidental parameters

problem. With the LPM, on the other hand, it is possible to estimate fixed effects but

the fitted values may be outside the unit interval. Since I want to take advantage of the

fact that I have access to panel data, controlling for unobserved heterogeneity with fixed

effects is an important part of my model specification. The LPM is therefore deemed as

an appropriate model in this case despite its limitations. Further, that some fitted values

may be outside the unit interval is of less importance as long as the main purpose is to

estimate the partial effect of an independent variable on the response probability averaged

across the distribution of the set of independent variables (Wooldridge, 2002).

4.2 Effects of private standards on import intensity

Import intensity is measured as the imported value or volume at firm level. To investigate

if GlobalGAP certification matters for import intensity I estimate the following equation:

yijkt = α+ βlncertjt +Xitγ +Zjtδ + indi + regj + tt + uijkt (2)

where the dependent variable, yijkt is the logged value or weight of firm i’s imports of

good k from country j at time t, and the remaining variables are defined as above. Import

intensity is measured both in terms of imported value and imported weight in order to

control for a possible price effect of certification. If certification gets producers a price

premium then measuring import intensity as imported value may be problematic because

the estimations will pick up the effect of the increased price rather than an effect of

intensified imports. It can be mentioned that business-to-business certification such as

GlobalGAP tends not to affect producer prices since agrifood supply chains are buyer-

driven and certification is invisible to consumers.13

A concern when estimating import intensity is that most firms in my sample only import

a subset of the products examined. The dependent variable therefore often take the value

zero. Since the main specification for import intensity logs the dependent variable the zero

trade flows become undefined. Zero trade flows are likely to be a result of economic decision

making. Empirical evidence shows that firms tend to self-select into importing (Wagner,

2012). When the the selection of firms into trade is non-random OLS estimation on the

positive trade flows risks producing biased estimates. To address the possible selection

problem I estimate equation 2 both by traditional OLS, fixed effects and by a version

of a two-step Heckman (1979) selection model adjusted for panel data. The panel data

adjustments of the selection model make it possible to correct for bias due to unobserved

heterogeneity by introducing the Mundlak-Chamberlain device as explained by Wooldridge

(2002).14 In short the method entails first estimating separate selection equations for each

year which predict the probability to trade and second estimating the intensity of trade

13See for example IIED & NRI (2007).
14See Mundlak (1978) and Chamberlain (1980).
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given that trade actually takes place. The Heckman model requires identification of a

selection variable that affects the probability to import but not the volume of imports.

I choose to follow Helpman et al. (2008) who propose that country-specific regulatory

cost measures are good proxies for fixed costs of trading and therefore reasonable selection

variables. My selection variable is a measure of the number of documents needed to export

from each of the exporting countries.

Several alternative ways to address zero trade flows exist. One popular alternative is the

Poisson pseudo-maximum likelihood (PPML) estimation procedure as suggested by Santos

Silva and Tenreyro (2006). Even if the PPML has attractive features, f.eg. producing more

reliable estimates than OLS in the presence of heteroskedasticity, it does not explicitly

model both the decision to trade and how much to trade. The Heckman model is therefore

seen as a better fit with the theoretical explanations of how firms select into trade than

the PPML estimation procedure. Another interesting alternative to address zero trade

flows is the firm-level adjusted Eaton and Kortum (2001) Tobit model proposed by Crozet

et al. (2012). This model takes the possible self-selection into trade of firms into account

but was found to be problematic due to convergence issues.

Firm-level imports are likely to consist of both consumption goods and intermediate goods.

It is therefore worth mentioning the recent critique of using the gravity model when

estimating intermediate goods flows put forward by Baldwin and Taglioni (2011). The

main issue is that the GDPs of the trading countries often are used as proxies for demand

and supply, i.e. economic mass. When intermediate goods flows are important this is

not suitable because GDP is measured on a value added basis. In fragmented production

chains it is rather the importing country’s gross production of a final good that generates

the underlying demand for an intermediate good than the value added in the final good.

Since I use firm-level data and a one-sided gravity approach part of the Baldwin and

Taglioni (2011) critique does not apply. I nonetheless refrain from using GDPs in my

model specification. Demand is captured at the firm level with data on turnover. Supply

is captured with production data on the traded goods.

4.3 Data

The empirical estimations are based on firm-level data provided by Statistics Sweden

(SCB). The data contain information on firm characteristics and trade for all Swedish firms

importing agrifood products from 1997 to 2010. Only years 2007-2010 are however used

in the main estimations due to the limited availability of GlobalGAP data, see below. In

addition to firm-level data, country-level data are used from different sources. Production

data are collected from FAOSTAT and tariff data come from the UNCTAD managed

TRAINS tariff database. Information on distance and landlockedness come from CEPII.15

An index from the Worldwide Governance Indicators (WGI) is used to capture institutional

15See Head, Mayer and Ries (2010).
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quality. I use the WGI rule of law index which in particular reflects perceptions of the

quality of contract enforcement, property rights, the police and the courts. The WGI

index is chosen to capture institutional quality over other institutional measurements

such as the World Bank Doing Business index both because it tries to take into account

the type of institutions, contractibility, that is supposed to influence imports, especially if

the imports are used as intermediates (e.g. Antràs and Helpman, 2008), but also because

of its relatively large coverage. Data on the selection variable, the number of documents

needed to export, is collected from the World Bank.

Data on the number of GlobalGAP certified producers in different countries are gathered

from GlobalGAP annual reports. Unfortunately it is not possible to know exactly which

products the certified producers produce. However it is known that GlobalGAP is a

standard that is mainly used for fruits and vegetables, see Figure 2 above. I therefore

restrict my analysis and focus on imports of fresh fruits and vegetables only. Data on

GlobalGAP certification are available for the years 2007, 2009 and 2010. This means that

the empirical analysis focuses on the years 2007-2010. In order to get estimates of the

number of certified producers in 2008, the mean of the values in 2007 and 2009 is used.16

When merging firm-level data with country-level data, some adjustment of product clas-

sification is needed. The firm-level data report imports at the Combined Nomenclature

8-digit level. The production data from FAO use a different classification system but it

corresponds relatively well with the 6-digit level of the Combined Nomenclature. All prod-

ucts in the firm-level data are therefore recoded to the 6-digit level. A few products are

recoded to a more aggregated level and some products are in addition moved to a different

product group, see appendix for further information.

Since I am interested in the effect of private standards on the agrifood sector, all firms not

belonging to this sector are excluded from the sample. Agricultural firms are also excluded

because the demand for standards are mainly found at the other end of the supply chain.

Thus, all firms in the sample used are processors, wholesalers or retailers active in the

agrifood sector. Further, firms that report a negative value-added and firms that never

import any fruits or vegetables are excluded from the sample. Fruits and vegetables never

imported are excluded as well and so are countries that Sweden never imports from. The

restricted sample is filled in with zeros so that every remaining firm has the potential to

import every remaining product from every remaining country. Lastly, adjustments are

made so that firms can only import products from countries that produce them. This is

done since certification to GlobalGAP is measured as the number of certified producers in

the exporting countries. It is hence important to only include imports that actually are

produced in the exporting country if one wants to capture a possible effect of certification.

The final sample used for the main estimations consists of 286 importing firms, 45 products

16As a robustness check data from 2007 are used for 2008. This is deemed appropriate since the data

for 2007 is from December 2007. The year 2007 is then excluded from the sample so the examined period

becomes 2008-2010. This exercise does not change the main results. See appendix for estimation results.
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Table 1: The most imported products from 2007 to 2010 in the sample used

Product Import value

(million SEK)

Importing firms Exporting

countries

1. tomatoes 4315 82 13

2. apples 2116 77 22

3. sweet peppers and chillies 1998 87 21

4. grapes 1546 68 20

5. lettuce 1237 68 15

6. bananas 1214 9 8

7. oranges 1096 49 18

8. cucumbers and gherkins 1047 83 16

9. mandarines, clementines and 1041 43 15

similar citrus hybrids

10. pears 894 77 15

Source: Statistics Sweden

and 62 exporting countries. The sample mainly consists of zero trade flows, only 0.6%

of the trade flows are positive. Table 1 shows the most imported products in the sample

used. The table also shows how many firms that imported them and how many countries

they were imported from. It is possible to see that tomatoes is the most imported product

followed by apples. The total import value of tomatoes from 2007 to 2010 was 4.3 billion

Swedish crowns (SEK). In the same period 82 firms imported tomatoes from 13 different

countries. Summary statistics of the variables used can be found in appendix.

5 Results

The main results of the empirical estimations are presented in Tables 2 and 3. Estimates of

equation 1 yielded by a linear probability model are found in Table 2. Column 1 of Table

2 reports the estimates of the baseline specification, and includes fixed effects to capture

region-, industry- and year-specific unobserved heterogeneity. The estimated coefficients

give the marginal effects of the regressors on the probability of a firm importing from a

certain market. I here find a positive and statistically significant relationship between

the number of GlobalGAP certified producers in the exporting country and firm import

participation. This means that more GlobalGAP certified producers in the exporting

country increases the probability of a firm importing fresh fruits and vegetables from

the country in question. Doubling the number of certified producers in the potential

exporting country increases the probability of a firm importing from this country by 0.17
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of a percentage point. The effect of certification seems small, which it is compared to

the effect of for example distance; doubling the distance would result in a decrease of the

probability to import of almost 1 percent. Compared to the effects of TFP and tariffs, the

effect of certification is however relatively large.

Table 2: Import participation and GlobalGAP certification

1 2 3

lnCert 0.0017***

(0.00003)

0.0017***

(0.00003)

0.0001*

(0.00004)

lnFirmSize 0.0028***

(0.00006)

0.0017***

(0.00027)

0.0016***

(0.00018)

lnTFP 0.0009***

(0.00011)

-0.0003

(0.00034)

-0.0003

(0.00020)

lnProduction 0.0012***

(0.00003)

0.0012***

(0.00003)

0.0003***

(0.00010)

lnTariff -0.0006***

(0.00001)

-0.0006***

(0.00001)

-0.0000

(0.00000)

Rule of law -0.0009***

(0.00008)

-0.0009***

(0.00009)

0.0004*

(0.00024)

lnEquator 0.0004***

(0.00003)

0.0004***

(0.00003)

lnDistance -0.0091***

(0.00019)

-0.0091***

(0.00019)

Landlocked -0.0066***

(0.00013)

-0.0066***

(0.00013)

Constant -0.0142***

(0.00207)

0.0287***

(0.0048)

-0.0248***

(0.00379)

Fixed effects region

industry

year

region

firm

year

country-firm-product

year

Observations 1,622,628 1,622,628 1,622,628

R2 0.023 0.050 0.0002

Notes: Results from OLS and fixed effects (within) estimations. The dependent variable is a dummy

variable that takes the value 1 if firm i imports good k from country j at time t. Robust standard errors

in parentheses. Significance levels: * p < 0.1, ** p < 0.05, *** p < 0.01.

The other variables are all significant and generally behave as expected in column 1.

The firm-level variables firm size and TFP are both found to be positively related to

import participation and so is production, supply of the imported goods, in the exporting

country. Import participation is further found to be positively associated with distance to

the equator while negatively associated with tariffs and the traditional gravity variables,

distance and landlocked, as was expected.17 The most surprising result is that the dummy

variable for rule of law turns out to be negative. This could possibly be related to the

171e-7 is added to the tariff variable to avoid truncation.
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fact that I only examine fruits and vegetables. Previous studies that have found a positive

relationship between import participation and institutional quality tend to focus on the

manufacturing industry.

Columns 2 and 3 in Table 2 account for different sets of fixed effects. Column 2 accounts

for region, firm and year fixed effects. Coefficients associated with country characteristics

are, as could be expected given the amount of data, very similar in columns 1 and 2. The

effect of GlobalGAP certification is hence still positive and significant even when fixed

effects for firms instead of industries are included in the estimations. Firm-level variables

are however affected by the firm fixed effects. Productivity, TFP, is no longer significant

while firm size has a smaller influence on import participation than in column 1. Including

firm fixed effects means that all firm-specific characteristics are held constant. That TFP

becomes insignificant is therefore not unreasonable since it may be correlated with other

unobserved firm characteristics. Very detailed controls for unobserved heterogeneity in

form of country-firm-product and year fixed effects are introduced in column 3. The

estimation results reported in column 3 hence only pick up variation within every country-

firm-product group. When using these detailed controls, the coefficient on GlobalGAP

certification is still significant but only at the 10% level. Coefficients on firm size and

production also remain significant in column 3. That the coefficients on tariffs and rule

of law change is likely due to too little variation in the variables. Hence, even if some

variation over time is present, which is necessary in order to include the variables in

the estimations, this variation may be negligible which in turn can affect the different

coefficients. It is for example likely that institutional change takes time which means

that the variable for rule of law is not expected to change much during the four years

included in the estimations. Note that controlling for country-firm-product fixed effects

makes the use of the time-invariant variables inapplicable. In conclusion, there appears to

be a positive relationship between GlobalGAP certification and import participation but

the relationship is somewhat sensitive to the exact specification.

Table 3 presents OLS and fixed effects estimates of equation 2. The estimates are based

on non-zero imports and the coefficients represent the marginal effects of the regressors

on firm import intensity. In columns 1-3 import intensity is measured as the log of firm

import value while columns 4-6 measure import intensity as the log of firm import volume.

As in Table 2, the different columns account for different sets of fixed effects. When import

intensity is measured as the log of firm import value the certification elasticities are positive

and statistically significant at the 1% level regardless of the set of fixed effects used. The

magnitude of the certification elasticity varies between 0.13 to 0.25. This indicates that

increasing the number of certified producers in the exporting country by 1% would increase

the imported value at firm level by 0.13%-0.25%. In comparison to the other estimated

effects the effect of certification is relatively small; the effect of distance is for example

about three times as large in column 1. It can be seen that measuring import intensity

as the log of firm import volume results in a larger variation of the certification elasticity.
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Table 3: Import intensity and GlobalGAP certification

Import

value

Import

volume

1 2 3 4 5 6

lnCert 0.1345***

(0.0226)

0.1344***

(0.0225)

0.2538***

(0.0702)

0.0969***

(0.0250)

0.0974***

(0.0240)

0.3193***

(0.0708)

lnFirmSize 0.4099***

(0.0127)

0.4944***

(0.1068)

0.5999***

(0.0750)

0.3831***

(0.0141)

0.5586***

(0.1141)

0.6315***

(0.0783)

lnTFP 0.5909***

(0.0321)

-0.1222

(0.1111)

-0.0867

(0.0678)

0.7710***

(0.0354)

-0.0912

(0.1180)

-0.0593

(0.0692)

lnProduction 0.1725***

(0.0100)

0.1562***

(0.0097)

-0.0024

(0.0213)

0.2995***

(0.0113)

0.2644***

(0.0107)

0.0102

(0.0238)

lnTariff -0.0215***

(0.0069)

-0.0243**

(0.0104)

0.0163

(0.0287)

-0.0035

(0.0074)

-0.0275***

(0.0101)

0.0260

(0.0242)

Rule of law 0.3003**

(0.1415)

-0.1063

(0.1338)

-0.0470

(0.1981)

0.4066***

(0.1574)

-0.0435

(0.1449)

0.0521

(0.2246)

lnEquator -0.0859

(0.1401)

0.3677***

(0.1242)

0.1435

(0.1617)

0.5123***

(0.1378)

lnDistance -0.3834***

(0.0898)

-0.2225**

(0.0869)

-0.2764***

(0.1020)

-0.05100

(0.0954)

Landlocked -0.6060***

(0.2070)

-0.3346*

(0.2092)

0.0261

(0.2167)

0.1329

(0.2144)

Constant -3.1211*

(1.6668)

3.8391**

(1.9468)

-0.0894

(1.4918)

-11.8337***

(1.9267)

-4.6057**

(2.1277)

-4.2551***

(1.5726)

Fixed effects region

industry

year

region

firm

year

country-

firm-

product

year

region

industry

year

region

firm

year

country-

firm-

product

year

Observations 10,166 10,166 10,166 10,168 10,168 10,168

R2 0.29 0.42 0.03 0.31 0.46 0.03

Notes: Results from OLS and fixed effects (within) estimations. The dependent variable is the log of firm

i’s value of imports of good k from country j at time t in columns 1-3. In columns 4-6 the dependent

variable is the log of firm i’s weight of imports of good k from country j at time t. Robust standard errors

in parentheses. Significance levels: * p < 0.1, ** p < 0.05, *** p < 0.01.

The main result, that the certification elasticity is positive and significant does however

not change. The relationship between GlobalGAP certification and import intensity is

hence here found to be positive and statistically significant at the 1% level in all columns.

The relationship is robust both to the different measures of import intensity and to the

different controls for fixed effects used.

The rest of the estimated coefficients are found to behave as expected, most of the time.

Columns 1 and 4 report the baseline results and show similar patterns. Import intensity

is positively related to firm size, TFP, production and rule of law but negatively related
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to distance. When import intensity is measured as the log of firm import value, import

intensity is also negatively related to tariffs and being landlocked. These are all expected

results. Distance to the equator is not significant in neither column 1 nor 4. That distance

to the equator is more important for import participation than import intensity can be

considered to be an expected result since the variable is a proxy for comparative advantage

that should mainly affect who you trade with rather than how much you trade. When fixed

effects for firms instead of industries are introduced in columns 2 and 5 the coefficients

on TFP are no longer significant which is the same result as for import participation

above. Rule of law also becomes insignificant and so does distance when import intensity

is measured as the log of firm import volume. The coefficient on the distance to the

equator however turns out to be significant. It seems like the distance to the equator

picks up the effect of distance in general when controlling for firm fixed effects in column

5. If distance to the equator is removed from the regression, distance remains significant.

Introducing the very detailed controls for country-firm-product unobserved heterogeneity

in columns 3 and 6 means that only the coefficient on firm size remains significant, in

addition to certification, regardless of how import intensity is measured. As above, the

little variation of the other variables, tariffs and rule of law, makes it difficult to pick up

statistically significant effects. That the lack of variation appears to be more problematic

when investigating import intensity than import participation is likely due to the few

observations with positive trade flows.

5.1 Country differences

Above results do not allow for country differences. It is however plausible that the effect of

certification differs between countries. In particular it is interesting to see if countries out-

side the EU experiences a different effect of certification than EU members. EU countries

are in general quite similar and, as was mentioned above, share many agricultural policies.

EU countries could perhaps therefore be seen as less risky trade partners than non-EU

members. This could in turn mean that GlobalGAP certification is more important for

producers in non-member countries than in EU countries. Regarding the ongoing debate

on whether standards act as catalysts for or barriers to trade for developing countries,

it is also interesting to investigate if a special effect of certification can be seen for de-

veloping countries. In order to test if the effect of certification differs between countries

estimations are run with two interaction effects. The first effect interacts a dummy vari-

able for EU membership with the number of certified producers in the exporting country,

EU ∗ lnCert. The second effect interacts a dummy variable for developing country status

with the number of certified producers, Dev ∗ lnCert.

The results presented in Tables 4 and 5 show estimated coefficients from regressions that

additionally include interaction terms.18 Including the two interaction terms, EU ∗ lnCert
18The only difference between the regressions run to create Tables 2-3 and Tables 4-5 is the inclusion of
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Table 4: Import participation across source regions

1 2 3

lnCert -0.0003***

(0.00003)

-0.0003***

(0.00004)

0.00003

(0.00009)

EU*lnCert 0.0042***

(0.00008)

0.0042***

(0.00008)

0.0002*

(0.0001)

Dev*lnCert 0.0009***

(0.00004)

0.0009***

(0.00004)

-0.00006

(0.00009)

Fixed effects region

industry

year

region

firm

year

country-

firm-

product

year

Observations 1,622,628 1,622,628 1,622,628

R2 0.03 0.05 0.0002

Notes: Results from OLS and fixed effects (within) estimations. The dependent variable is a dummy

variable that takes the value 1 if firm i imports good k from country j at time t. The table reports

estimated coefficients from regressions that additionally includes interaction terms. For brevity, firm and

gravity estimates are not reported. Robust standard errors in parentheses. Significance levels: * p < 0.1,

** p < 0.05, *** p < 0.01.

Table 5: Import intensity across source regions

Import

value

Import

volume

1 2 3 4 5 6

lnCert 0.8752***

(0.1427)

0.3611**

(0.1544)

1.2683**

(0.5480)

1.0339***

(0.1580)

0.3575**

(0.1691)

1.1439**

(0.5407)

EU*lnCert -0.7830***

(0.1415)

-0.2384

(0.1523)

-0.9830*

(0.5470)

-0.9895***

(0.1558)

-0.2779*

(0.1670)

-0.7934

(0.5388)

Dev*lnCert -0.7053***

(0.1487)

-0.2308

(0.1621)

-1.1147**

(0.5583)

-0.8622***

(0.1651)

-0.2423

(0.1784)

-0.9167*

(0.5513)

Fixed effects region

industry

year

region

firm

year

country-

firm-

product

year

region

industry

year

region

firm

year

country-

firm-

product

year

Observations 10,166 10,166 10,166 10,168 10,168 10,168

R2 0.29 0.42 0.03 0.31 0.46 0.03

Notes: Results from OLS and fixed effects (within) estimations. The dependent variable is the logged

firm import value in column 1-3 and the logged firm imported weight in column 4-6. The table reports

estimated coefficients from regressions that additionally includes interaction terms. For brevity, firm and

gravity estimates are not reported. Robust standard errors in parentheses. Significance levels: * p < 0.1,

** p < 0.05, *** p < 0.01.

interaction effects.
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and Dev ∗ lnCert, makes countries that are neither EU members nor developing countries

the reference group. This means that the coefficient on lnCert should be interpreted as

the effect of certification for relatively developed non-EU countries. Table 4 shows that

the effect of GlobalGAP certification on firm import participation is significantly larger for

both EU countries and developing countries than for the reference group. It is moreover

EU countries that have the largest effect of certification on import participation of the

investigated country groups. The marginal effect of certification on import participation

for EU countries is 0.0039 (-0.0003 + 0.0042) in columns 1 and 2. Despite the single

market and the many common agricultural policies, certification matters for European

producers who want to sell to Swedish firms. The common policies of the EU do perhaps

not meet the need of the private actors on the agrifood market.

The positive effect of certification for developing countries could be considered as a support

for the ”standards as catalysts” argument since more certified producers in a developing

country is found to increase the probability of a foreign firm importing from the country

in question. It should nonetheless be noted that the effect of certification for developing

countries is relatively small compared to the effect of certification for EU countries. When

including country-firm-product fixed effects in the estimations, column 3 of Table 4, only

the EU ∗ lnCert interaction is remains significant.

The results for import intensity in Table 5 are split in two parts as above; column 1 to

3 shows the results when import intensity is measured as the log of firm import value

while column 4 to 6 shows the results when import intensity is measured as the log of

firm import volume. The main message of Table 5 is that the effect of certification on

import intensity tends to be larger for countries in the reference group than for EU and

developing countries. It is however generally harder to find significant differences between

country groups for import intensity than for import participation.

Columns 1 and 4, the baseline results, show highly significant effects for all country groups.

The marginal effect of certification for developing countries is for example 0.1699 (0.8752-

0.7053) in column 1. Even if both EU countries and developing countries are found to have

a significantly smaller effect of certification on import intensity than the reference group,

the total effect is always positive regardless of the country group. That EU countries here

are found to have the comparatively smallest effect of certification on import intensity is

in line with above reasoning that EU countries are likely to be considered safer partners

for Swedish firms. If you already import from an EU country certification is hence not

as important as for other countries when it comes to choosing how much to import. The

results reported in column 2 questions the existence of country differences since including

firm fixed effects here means that no significant difference of certification can be found

between the reference group and the other countries. Columns 5 and 6 further do not

report significant differences for developing countries and EU countries respectively. The

combined results in Table 5 still seem to suggest that country differences exist and that

more certification is beneficial for import intensity, especially for countries in the reference
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group, i.e. developed non-EU countries.

5.2 Zero-trade flows

Table 3 shows a statistically significant relationship between GlobalGAP certification and

import intensity. However, these results risk being biased since they are based on non-zero

trade flows and do not take the selection into trade into account. Using panel data and

fixed effects estimation is sometimes believed to solve the issue of selection bias. According

to the Wooldridge (2002) selection test the fixed effects do however not solve the problem

in this case. To address the many zero trade flows, Heckman estimations are done as a

robustness check of above results concerning import intensity.

Table 6: Panel Heckman estimations

Import

value

Import

volume

lnCert 0.3840***

(0.0821)

0.4296***

(0.0815)

lnProduction -0.0081

(0.0219)

0.0244

(0.0244)

lnFirmSize 0.7894***

(0.0934)

0.8330***

(0.0979)

lnTFP -0.2841***

(0.0791)

-0.2665***

(0.0820)

Rule of law -0.0443

(0.1967)

-0.0374

(0.2231)

lnTariff 0.04041

(0.0340)

0.05282**

(0.0257)

Constant -3.1864*

(1.8284)

-7.2722***

(1.8951)

Observations 9,589 9,591

F statistic 13.46 14.40

Notes: Results from panel Heckman estimations. The dependent variable is the logged firm import value in

column 1 and the logged firm import weight in column 2. All regressions account for country-firm-product

and year fixed effects. Robust standard errors in parentheses. Significance levels: * p < 0.1, ** p < 0.05,

*** p < 0.01.

The two-step Heckman procedure is here adjusted to panel data as described above. The

Wooldridge (2002) panel Heckman method used includes the means of the independent

variables for individuals in the year by year selection estimations to control for unobserved

heterogeneity. Non-time varying variables are therefore unsuitable to include in the esti-

mations due to collinearity issues. This makes the specification with country-firm-product

controls the most appropriate specification of the ones used in Table 3 above.
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Table 6 shows the effects of GlobalGAP certification on import intensity given that imports

actually take place. As can be seen, accounting for sample selection by applying the

Heckman panel procedure does not change the main results. The coefficient on certification

is still positive and highly significant even when zero trade flows are addressed. There is

hence a positive relationship between import intensity and certification to GlobalGAP

regardless of how import intensity is measured.

6 Conclusion

This study adds to the existing literature on private standards and trade by examining

the relationship between the presence of GlobalGAP certified producers in the exporting

country and firm-level imports of fresh fruits and vegetables. The main contribution of

this study is the importer perspective and the panel firm-level analysis that takes both

import participation and import intensity into account. Thanks to detailed panel data on

all Swedish importers of fresh fruits and vegetables for the period 2007-2010 this study is

the first firm-level gravity study on import behaviour and private standards. Being the

first such study the focus has here been on correlation and not causality.

My findings from this study indicate that there is a positive relationship between the

number of GlobalGAP-certified producers in the exporting country and import behaviour

at the level of the firm. More specifically it is found that both import participation

and import intensity is positively related to GlobalGAP certification. The relationship

between import participation and certification is however somewhat sensitive to the exact

model specification and detailed controls for unobserved heterogeneity. The relationship

between import intensity and GlobalGAP certification holds for different definitions of

import intensity and for different controls for unobserved heterogeneity. As a robustness

check of the results concerning import intensity, panel Heckman estimations are performed

to address the many zero trade flows in the sample used. The Heckman estimations do

not change the main results of a positive and statistically significant relationship between

import intensity and GlobalGAP certification. Certification to private standards hence

seem to have the possibility to affect both fixed and variable costs of importing at the

level of the firm, and therefore also import behaviour.

An additional result of the paper is that the effect of GlobalGAP certification on import

behaviour differs between countries. Developing countries and especially EU countries

have significantly larger effects of certification on import participation than other countries.

Developed non-EU countries are on the other hand found to have significantly larger effects

of certification on import intensity than developing and EU countries.

In conclusion, the study has provided new insights into how private standards and firm

import behaviour is related. Even if this study has only examined the effects of certification

to the GlobalGAP standard it is possible that the results found here are generalizable to
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other standards since the motivation behind using private standards should be the same

regardless of the standard used. More research is however desirable before it is possible

to draw general conclusions. To examine other private standards and import behaviour

would be an interesting topic for future research.
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Appendix

Table A1: Data sources

Variable Definition Source

Cert The number of GlobalGAP-certified producers in

the exporting country.

GlobalGAP Annual Report 2011

Production The value of production (USD/tonne) of a certain

imported good in the exporting country.

FAO

FirmSize Net turnover. Statistics Sweden

TFP Total factor productivity. Own calculations based on data

from Statistics Sweden

RuleOfLaw Dummy variable based on the WGI rule of law

index that measures the institutional quality in

the exporting country. The dummy variable takes

the value 1 if the exporting country has an above

average quality of rule of law.

Worldwide Governance Indicators

(WGI)

Tariff Tariff faced by the exporting country at the 2-digit

level.

TRAINS

Distance Distance in kilometres between Sweden and the

exporting countries. Calculated following the

great circle formula using longitudes and latitudes

of the most important cities in terms of popula-

tion.

CEPII

Equator Distance in kilometres between the partner coun-

try’s capital and the equator.

Own calculations

Landlocked Unity if the exporting country is landlocked, zero

otherwise.

CEPII

Import value Firm import value in SEK. Statistics Sweden

Import volume Firm import volume in tonnes. Statistics Sweden

Import dummy Unity if a firm imports a certain good from a spe-

cific exporting country, zero otherwise.

Statistics Sweden

Table A2: Product classification

Vegetables Fruits

Description CN code FAO code Description CN code FAO code

Asparagus 070920 367 Apples 080810 515

Aubergines 070930 399 Apricots 080910 526

Beans, green 070820 414 Avocados 080440 572

Cabbages and other brassicas 070490 358 Bananas 080300 486

070420 Berries, nes 81040 558

Carrots and turnips 070610 426 552

Cauliflowers and broccoli 070410 393 Cherries 080920 530

Chillies and peppers, green 070960 401 531

Cucumbers and gherkins 070700 397 Citrus fruits, nes 080590 512

Garlic 070320 406 Dates 080410 577

Leeks, other alliaceous veg 070390 407 Figs 080420 569

Leguminous vegetables, nes 070890 420 Fruits fresh, nes 081090 619

Lettuce and chicory 070511 372 549

070519 550

Continued on next page
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continued from previous page

Vegetables Fruits

Description CN code FAO code Description CN code FAO code

070521 Grapefruits 080540 507

070529 Grapes 080610 560

Mushrooms and truffles 070951 571 Kiwis 081050 592

070952 Lemons and limes 080550 497

070959 Mandarines, clementines 080520 495

Onions 070310 402 and similar citrus hybrids

Peas, green 070810 417 Mangoes, gauvas 080450 571

Potatoes 070110 116 and mangosteens

070190 Oranges 080510 490

Roots and tubers 070690 149 Other melons 080719 568

Spinach 070970 373 Papayas 080720 600

Tomatoes 070200 388 Peaches and nectarines 080930 534

Vegetables fresh, nes 070990 463 Pears and quinces 080820 521

070940 430 523

446 Pineapples 080430 574

260 Plums and sloes 080940 536

394 Raspberries 081020 547

459 Strawberries 081010 544

Watermelons 080711 567

Table A3: Summary statistics

Variable Observations Mean Std. Dev. Min Max

lnCert 1,622,628 5.39 2.62 -0.69 9.94

lnFirmSize 1,622,628 18.12 1.71 12.99 24.75

lnTFP 1,622,628 10.27 0.78 7.06 12.81

lnProduction 1,622,628 10.47 2.71 0.69 18.83

lnTariff 1,622,628 -7.07 8.49 -16.12 2.31

lnRuleOfLaw 1,622,628 0.59 0.49 0 1

lnEquator 1,622,628 8.01 1.00 3.04 8.80

lnDistance 1,622,628 8.22 0.92 6.03 9.78

Landlocked 1,622,628 0.08 0.27 0 1

Import dummy 1,622,628 0.006 0.08 0 1

lnImportValue 10,166 12.17 2.54 1.10 19.92

lnImportWeight 10,168 9.51 2.86 0 17.98

Note: Import value, turnover and value-added in SEK. Production in tonnes. Distance in kilometers.

Source: Statistics Sweden, CEPII, FAO, WITS and GlobalGAP.
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Table A4: Countries included in the sample

Africa & the Middle East Eastern Europe

Burkina Faso Bosnia and Herzegovina

Egypt Bulgaria

Ghana Czech Republic

Israel Croatia

Jordan Hungary

Kenya Lithuania

Lebanon Latvia

Morocco Macedonia

Namibia Poland

South Africa Slovenia

Syria

Uganda Rest of Europe

Zambia Austria

Belgium

Americas Cyprus

Argentina Denmark

Brazil France

Chile Germany

Costa Rica Greece

Dominican Republic Ireland

Ecuador Italy

Guatemala Malta

Mexico Netherlands, The

Panama Norway

Peru Portugal

Uruguay Spain

USA Turkey

United Kingdom

Asia & Oceania

Australia

China

India

Iran

Japan

New Zealand

Philippines

Pakistan

Sri Lanka

Thailand

Vietnam

Note that I start with a sample containing all countries that Sweden imports fresh fruits

and vegetables from. Some countries are later removed since only imports from processors,

wholesalers and retailers active in the agrifood sector are included in the sample used for

the estimations. Countries are moreover only included in the sample if they produce the

imported product.
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Productivity estimations

The data for the productivity estimations are from Statistics Sweden and cover the period

1997-2010. All nominal values are deflated with producer price indices at the 2-digit

industry classification level. Total factor productivity (TFP) is calculated as in Olley and

Pakes (1996) and as in Levinsohn and Petrin (2003). The production function is assumed

to have a Cobb-Douglas form and looks as follows:

Yit = AitK
βk
it L

βl
it (3)

where Yit represents production (defined as turnover) of firm i in year t; Kit and Lit are

inputs of capital and labor respectively. Ait is the efficiency, or productivity, of firm i in

year t. Labor is measured as the number of employees of each firm. Capital is constructed

using the perpetual inventory method. To find the value of capital in year one I add

accounting data for machines and buildings. The value of capital in the following years

is found by first depreciating the value from the previous year and then adding total

investments. The depreciation rate is set to 5%.

Estimating a production function using OLS may cause simultaneity and selection bias.

Simultaneity bias arises if the firm knows its productivity, or part of it, when the factor

input decision is taken. This means that the error term and the regressors in the production

function are correlated, which makes OLS yield biased estimates. Selection bias arises if

there is a correlation between productivity shocks and the probability of firm exit from

the market. Given that firm capital stock is positively related to profitability, high capital

stock firms are able to withstand lower productivity levels without exiting than low capital

stock firms. The estimated coefficient on capital will be downward biased due to the

negative correlation between capital stock and exit probability for a given productivity

level unless controlled for.

Olley and Pakes (1996) take both simultaneity and selection bias into account by using

the firm investment decision to proxy for unobserved productivity and by allowing for firm

entry and exit. Only observations with positive investments can therefore be used. Levin-

sohn and Petrin (2003) use intermediate inputs as a proxy for unobserved productivity

instead of investments and do not correct for selection bias. Levinsohn and Petrin (2003)

is thus a good option if firms are better at reporting intermediate input use (for example

material and energy use) than investments. Around 77% of my observations have non-

zero investments while only 55% of my observations have a positive intermediate input

use. I therefore use TFP estimates calculated as in Olley and Pakes (1996) in the main

estimations.
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Alternative measures of certification

Below tables present the results of the main estimations done with two alternative measures

of certification. The first alternative measure is the log of the number of GlobalGAP-

certified producers in the exporting country divided by the total production in the ex-

porting country of the imported good: ln(certjt/productionjkt). The second alternative

measure deals with the fact that certification data is missing for the year 2008. Instead of

taking the average of 2007 and 2009 as above, below estimations use the data from 2007

for 2008. This is deemed appropriate since the data for 2007 is from December 2007. The

year 2007 is then excluded from the sample so the examined period becomes 2008-2010.

As can be seen, the main results do not change. There is still a positive and significant

relationship between certification and import behaviour in Tables A5-A8.

A5: Import participation and GlobalGAP certification with ln(Cert/prod)

1 2 3

ln(Cert/prod) 0.0017***

(0.00003)

0.0017***

(0.00003)

0.0001*

(0.00004)

lnFirmSize 0.0028***

(0.00004)

0.0017***

(0.00029)

0.0016***

(0.00018)

lnTFP 0.0009***

(0.00010)

-0.0003

(0.00033)

-0.0003

(0.00020)

lnProduction 0.0029***

(0.00003)

0.0029***

(0.00003)

0.0004***

(0.00010)

lnTariff -0.0006***

(0.00001)

-0.0006***

(0.00001)

-0.0000

(0.00000)

Rule of law -0.0009***

(0.00016)

-0.0009***

(0.00015)

0.0004*

(0.00024)

lnEquator 0.0004***

(0.00008)

0.0004***

(0.00008)

lnDistance -0.0091***

(0.00016)

-0.0091***

(0.00016)

Landlocked -0.0066***

(0.00025)

-0.0066***

(0.00025)

Constant -0.0142***

(0.00200)

0.0287***

(0.0047)

-0.0248***

(0.00379)

Fixed effects region

industry

year

region

firm

year

country-firm-product

year

Observations 1,622,628 1,622,628 1,622,628

R2 0.023 0.050 0.0002

Notes: Results from OLS and fixed effects (within) estimations. The dependent variable is a dummy

variable that takes the value 1 if firm i imports good k from country j at time t. Robust standard errors

in parentheses. Significance levels: * p < 0.1, ** p < 0.05, *** p < 0.01.
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A6: Import intensity and GlobalGAP certification with ln(Cert/prod)

Import

value

Import

volume

1 2 3 4 5 6

ln(Cert/prod) 0.1345***

(0.0226)

0.1344***

(0.0225)

0.2538***

(0.0702)

0.0969***

(0.0250)

0.0974***

(0.0240)

0.3193***

(0.0708)

lnFirmSize 0.4099***

(0.0127)

0.4944***

(0.1068)

0.5999***

(0.0750)

0.3831***

(0.0141)

0.5586***

(0.1141)

0.6315***

(0.0783)

lnTFP 0.5909***

(0.0321)

-0.1222

(0.1111)

-0.0867

(0.0678)

0.7710***

(0.0354)

-0.0912

(0.1180)

-0.0593

(0.0692)

lnProduction 0.3070***

(0.0236)

0.2906***

(0.0234)

0.2514***

(0.0736)

0.3964***

(0.0259)

0.3618***

(0.0250)

0.3295***

(0.0750)

lnTariff -0.0215***

(0.0069)

-0.0243**

(0.0104)

0.0163

(0.0287)

-0.0035

(0.0072)

-0.0275***

(0.0101)

0.0260

(0.0242)

Rule of law 0.3003**

(0.1415)

-0.1063

(0.1338)

-0.0470

(0.1981)

0.4066***

(0.1574)

-0.0435

(0.1449)

0.0521

(0.2246)

lnEquator -0.0859

(0.1401)

0.3677***

(0.1242)

0.1435

(0.1617)

0.5123***

(0.1378)

lnDistance -0.3834***

(0.0898)

-0.2225**

(0.0869)

-0.2764***

(0.1020)

-0.05100

(0.0954)

Landlocked -0.6060***

(0.2070)

-0.3446*

(0.2092)

0.0261

(0.2167)

0.1329

(0.2144)

Constant -3.1211*

(1.6668)

3.8391**

(1.9468)

-0.0894

(1.4918)

-11.8337***

(1.9267)

-4.6057**

(2.1277)

-4.2551***

(1.5726)

Fixed effects region

industry

year

region

firm

year

country-

firm-

product

year

region

industry

year

region

firm

year

country-

firm-

product

year

Observations 10,166 10,166 10,166 10,168 10,168 10,168

R2 0.29 0.42 0.03 0.31 0.46 0.03

Notes: Results from OLS and fixed effects (within) estimations. The dependent variable is the log of firm

i’s value of imports of good k from country j at time t in columns 1-3. In columns 4-6 the dependent

variable is the log of firm i’s weight of imports of good k from country j at time t. Robust standard errors

in parentheses. Significance levels: * p < 0.1, ** p < 0.05, *** p < 0.01.
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A7: Import participation and GlobalGAP certification, 2008-2010

1 2 3

ln(Cert 2) 0.0018***

(0.00004)

0.0018***

(0.00004)

0.0001*

(0.00004)

lnFirmSize 0.0029***

(0.00005)

0.0015***

(0.00039)

0.0014***

(0.00023)

lnTFP 0.0012***

(0.00012)

0.0003

(0.00043)

0.0002

(0.00020)

lnProduction 0.0012***

(0.00003)

0.0012***

(0.00003)

0.0003**

(0.00013)

lnTariff -0.0006***

(0.00002)

-0.0006***

(0.00001)

-0.0000

(0.00001)

Rule of law -0.0012***

(0.00019)

-0.0012***

(0.00019)

-0.0002

(0.00019)

lnEquator 0.0005***

(0.00009)

0.0005***

(0.00009)

lnDistance -0.0093***

(0.00019)

-0.0094***

(0.00018)

Landlocked -0.0067***

(0.00030)

-0.0067***

(0.00029)

Constant -0.0206***

(0.00236)

0.0240***

(0.0064)

-0.0249***

(0.0052)

Fixed effects region

industry

year

region

firm

year

country-firm-product

year

Observations 1,227,634 1,227,634 1,227,634

R2 0.024 0.051 0.0001

Notes: Results from OLS and fixed effects (within) estimations. The dependent variable is a dummy

variable that takes the value 1 if firm i imports good k from country j at time t. Robust standard errors

in parentheses. Significance levels: * p < 0.1, ** p < 0.05, *** p < 0.01.
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A8: Import intensity and GlobalGAP certification, 2008-2010

Import

value

Import

volume

1 2 3 4 5 6

lnCert 2 0.1409***

(0.0252)

0.1409***

(0.0251)

0.2093***

(0.0707)

0.1016***

(0.0279)

0.1073***

(0.0266)

0.2520***

(0.0707)

lnFirmSize 0.4105***

(0.0143)

0.4341**

(0.1699)

0.5898***

(0.1079)

0.3820***

(0.0159)

0.4881***

(0.1773)

0.6609***

(0.1070)

lnTFP 0.5909***

(0.0321)

-0.1222

(0.1111)

-0.0867

(0.0678)

0.7710***

(0.0354)

-0.0912

(0.1180)

-0.0593

(0.0692)

lnProduction 0.1736***

(0.0112)

0.1578***

(0.0109)

-0.0051

(0.0239)

0.3027***

(0.0127)

0.2683***

(0.0120)

0.0096

(0.0280)

lnTariff -0.0215***

(0.0074)

-0.0201*

(0.0104)

0.0117

(0.0332)

-0.0064

(0.0077)

-0.0247**

(0.0103)

0.0194

(0.0279)

Rule of law 0.3635**

(0.1831)

-0.0401

(0.1648)

0.5311**

(0.2400)

0.5811***

(0.2063)

0.0707

(0.1784)

0.6287**

(0.2687)

lnEquator 0.0153

(0.1612)

0.4152***

(0.1519)

0.2864

(0.1864)

0.5937***

(0.1680)

lnDistance -0.2991***

(0.0999)

-0.1978**

(0.0982)

-0.1699

(0.1138)

-0.0436

(0.1078)

Landlocked -0.5499**

(0.2282)

-0.3805

(0.2314)

0.0809

(0.2412)

0.0943

(0.2379)

Constant -0.1529

(1.9769)

3.8637*

(2.2898)

1.252

(1.6071)

-8.6346***

(2.3184)

-5.1951**

(2.4773)

-3.4228**

(1.6864)

Fixed effects region

industry

year

region

firm

year

country-

firm-

product

year

region

industry

year

region

firm

year

country-

firm-

product

year

Observations 8,041 8,041 8,041 8,041 8,041 8,041

R2 0.29 0.43 0.03 0.31 0.47 0.03

Notes: Results from OLS and fixed effects (within) estimations. The dependent variable is the log of firm

i’s value of imports of good k from country j at time t in columns 1-3. In columns 4-6 the dependent

variable is the log of firm i’s weight of imports of good k from country j at time t. Robust standard errors

in parentheses. Significance levels: * p < 0.1, ** p < 0.05, *** p < 0.01.
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