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Abstract ⎯ This study aims to investigate the relationship between logistics performance and exports and attempts to answer the question of which logistics indicators especially influence the country’s export level. For this purpose, a scenario analysis-based approach is proposed to analyze the relationships between exports and the six indicators of the logistics performance index reported by World Bank every two years: customs, infrastructure, international shipments, logistics quality and competence, tracking and tracing, and timeliness. A novel mathematical model is proposed in order to find an eligible number of scenarios, and the results of this proposed model are used to determine the most important logistics performance indicators that influence the export level of the country. Finally, Turkey is selected as a case study, and possible scenarios are investigated for Turkey to suggest policy proposals in order to improve its export.
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INTRODUCTION

As the backbone of international trade, logistics encompasses freight transportation, warehousing, border clearance, payment systems and many other functions that are mostly performed by private service providers for private traders and owners of goods. However, logistics is also important for the public policies of national governments and regional and international organizations [1]. If a country can obtain a competitive advantage in terms of logistics performance, then there will be an increase in its international trade, helping to open new markets and encouraging business. Country-based logistics performance evaluation will also help understand the relative position of the country and provide a guide on deciding which areas to focus on, such as infrastructure, services, procedures and regulations, to improve the logistics performance level. Companies with access to high-quality cost-efficient logistical capabilities can often outsource certain logistics tasks and devote fewer internal resources to these tasks. The development of the logistics sector is expected to have a positive impact on increasing production, consumption and trade and thus stimulating the economic growth. Better infrastructure will also contribute to attracting foreign direct investment [2]-[5].
A number of studies have been conducted to identify the impact of logistics on increasing international trade. Gupta el al. [6] use a series of semi-structured interviews with 35 logistics and related firms operating in Association of Southeast Asian Nations (ASEAN). Their analysis reveal that the custom authorities of some countries require a large number of documents which increases the inefficiency in the documentation process at the customs and, thus, result with custom-related barrier to international trade. Inconsistency of many customs officials in goods inspection, different classification of goods, lack of border crossing coordination, inefficient inbound clearance process, arbitrary independent rulings, volatility in border traffic, multiple uncoordinated offices and improper penalties are other similar barriers. They also reveal the importance of foreign investment-related barriers such as discriminatory licensing, as well as mode specific barriers. 
Portugal-Perez and Wilson underline that trade facilitation does not only include border- related issues but also beyond the border issues such as business environment, the quality of infrastructure, transparency and domestic regulations [7]. They estimate the impact of aggregate indicators of soft and hard infrastructure on the export performance of developing countries.  They use factor analysis to obtain aggregate indicators and they adapt a gravity model to incorporate hard and soft infrastructure of an exporter as part of trade costs.
Saslavsky and Shepherd [8] found that logistics performance is particularly important for trade among the developing countries in the Asia-Pacific region. They use a gravity model to investigate the relationships between logistics performance and the growth international production networks. They found that trade in parts and components is more sensitive to improvements in logistics performance than the trade of final goods.  
Lean et al. [9] use Granger causality analysis to show that economic growth Granger-causes logistics output. In other words, economic development result with more demand for logistics services and leads to logistics development. According to the results, the improvement of transport conditions will help to increase the development of the economy. Improved land transport conditions to lead to economic development through reducing travel time and cost, increasing access of the producers to distant markets, reducing inventory and attracting investment. There is also a feedback effect. The improvement of transport network will increase the economic growth and the economic growth, in its turn, will cause the development of transport infrastructure. 
The Logistics Performance Index (LPI) is a very commonly used index for evaluating the logistics performance of the countries. The index evaluates the performance of 160 countries based on six areas, namely; customs, infrastructure, international shipments, logistics quality and competence, tracking and tracing and timeliness [1, 10]. LPI is a comprehensive index created to help countries identify the challenges and opportunities they face in trade logistics performance [11]. The World Bank and the Turku School of Economics have administered the index every two years since 2007, rating countries based on a scale of 1 (worst) to 5 (best) [1].  LPI is a good indicator of trade facilitation for a broad group of countries. Marti et al. [12] analyze the impact that the LPI and each of its components have on trade in emerging countries with a maritime boundary using a gravity model. By incorporating the LPI into a gravity model, they were able to quantify how important this indicator is for the export flow of the emerging countries. 
Jhawar et al. [11] classify the factors that influence the logistics performance index as enablers and results and use a causal loop diagram and system dynamics model to show that in the Indian logistics sector, investment done in human resources, which is one of the enablers, will improve the logistics performance.
Puertas et al. [13] estimate several gravity equations using LPI and its components as proxy variables of trade facilitation. Their estimation using the two-stage Heckman model for all the 26 EU countries for 2005 and 2010 show that logistics is more important for exporting nations than importing nations and especially the Competence and Tracking has greater importance in recent years due to weak domestic demand in European countries after the crisis and the search for new international markets. 
Banomyong et al. [14] propose policies and integration roadmap for the ASEAN logistics sector based on survey results from seven logics sectors, namely; ports, rail, road, inland waterway, air and logistics service providers.  
Most of the studies that have been conducted so far, either focus on a limited number of countries or use deterministic forecasting models to observe the impact of logistics on the improvement of trade or economic development. The basic drawbacks of such models are that they typically provide a single prediction and that they do not include qualitative systemic change [15]. Indeed, particularly for long-term planning, backcasting, scenario analysis and foresight techniques are accepted as suitable for providing information to logistics and transportation decision makers in highly uncertain future conditions [16]. 
That is why, in this study, to analyze the interaction between logistics and exports, a scenario analysis approach is proposed. It is necessary to understand logistics performance at the country level to better evaluate and target trade and transport facilitation policy efforts over time and across countries. The main contribution of this study is the use of objective information rather than subjective expert judgments to evaluate the consistency of the scenarios which is the most important property of an efficient scenario analysis. Additionally, a mathematical program is proposed to select significantly different, consistent and efficient scenarios. Based on the selected scenarios, a new approach is suggested to specify the most important logistics indicators that have the greatest impact on exports. 
The next section presents the methodology and its application to analyze the interaction between logistics and export. results of the application of the proposed methodology and provides an example for Turkey through an interpretation of the results to highlight which key areas of logistics should be improved in the first run to obtain the highest increased in Turkey’s export level. Finally, conclusions are given.

INTERACTION BETWEEN LOGISTICS AND INTERNATIONAL TRADE
In this research, in order to analyze the interaction between logistics performance indicators and export level, a scenario-based methodology proposed in Kabak et. al. [18] is applied. 
As is underlined in the introduction section, most of the studies in the literature focus on transport infrastructure, only analyzing the impact of logistics on international trade. However, logistics should be investigated from a wider perspective. For this reason, in this study, the LPI is used to represent countries’ logistics performance. 
Scenario analysis provides an important tool in the strategic planning process. Scenarios are not forecasts, but they give an internally consistent view of what the future may be. Scenario analysis has emerged as a useful tool for long-term planning when the future is perceived as being subject to a high degree of uncertainty and complexity [19]. The internal consistency of the scenarios is of primary importance. Indeed, long-term planning necessitates an understanding of multidisciplinary connections among several factors, such as demographic, technological, economic and political developments. However, the human mind is limited in mentally processing these interdependencies [20]. Therefore, different scenario analysis techniques are developed. Scenario analysis consists of phases of problem analysis, system analysis and synthesis. Problem analysis helps the related experts and shareholders have a common understanding of the problem at hand. System analysis defines the problem as a set of interrelated subsystems, identifying the relevant external influences on the investigated problem. Brainstorming, brain-writing, the Delphi technique etc. can be used for these two stages. Finally, the process of synthesis is used to examine the interdependencies among the influencing factors and to develop scenarios. For this last stage, two different groups of methods are generally proposed; Non-Bayesian methods (e.g., Morphological Analysis, Battelle Approach, Field Anomaly Relaxation) and Bayesian Methods (e.g., Cross-Impact Analysis and Goal Programming) (for a detailed overview of these techniques, see [19], [21] and [22]).
Developing a small number of scenarios that represent possible states of a system is another appealing alternative. Scenario analysis provides an important tool in the strategic planning process. A scenario is a plausible description of some future state with no statement of probability. Scenarios are alternative pictures of how the future may develop. They are used to highlight the consequences and thus provide a basis for policies that may influence future developments or help governments to address future issues. Projections are sets of future conditions based on different scenarios.  
A scenario selection method that yields consistent scenarios and that supports the quality of scenario analysis is desirable. Indeed, inconsistent scenarios draw no realistic image of the future. Therefore, scenario selection should take into consideration the following rules [15]: 
· Significantly different scenarios: The decision maker is interested in a set of principally possible cases, and small differences between scenarios are not very relevant. 
· A small number of scenarios: The main reason for having a small number of scenarios is that decision makers can hardly compare numerous qualitatively different scenarios and a large number of scenarios may indicate a large redundancy.
· A reliable set of scenarios: Different scenario analysts should arrive at the same results when they use different scenarios based on the same scenario selection procedure. 
Efficient scenarios: These are the most consistent scenarios within a group of similar scenarios. 
In this research, taking into consideration the above-given rules, an approach proposed in Kabak et al. [18] is used for scenario selection. 

Data used for the analysis
Scenario analysis procedure proposed in Kabak et al. [18] enables the use of objective data instead of expert opinions. For the application of the procedure to the interaction between logistics and export, the logistics performance indicators and export levels of 154 countries in 2007, 2010, 2012, 2014 and 2016 are used. 717 cases are taken into consideration (notice that only the available data series of the countries are used). The related LPI indicator data are provided from World Bank’s webpage (http://lpi.worldbank.org/).
To specify the level of the variables, a 5-term linguistic set, defined as Very High (VH), High (H), Medium (M), Low (L), and Very Low (VL), is used. 
The LPI indicators are measured on a scale of 1 (worst) to 5 (best) where values lower than 2 and higher than 4 are considered very low and very high, respectively. Therefore, the values corresponding to the LPI indicators are divided into five categories, as shown in Table 1, where values lower than 2 are classified as VL, higher than or equal to 4 as VH, and the values in between are dived into three equal intervals. 
The export variable is measured by exports per capita to avoid any bias that may occur due to the population size of the country. The data (exports of goods and services (BoP, current US$) and Population, total) provided by the World Bank database (http://data.worldbank.org/) are used to construct the export data. When the data are analyzed, it is observed that the data are highly skewed (skewness = 5.74). For this reason, a logarithmic transformation is applied to the data to obtain a more symmetric distribution (skewness drops to -0.04). Finally, the categorization is made based on the final transformed data by dividing entire range into five equal intervals (see Table 1.). 

Table 1. Intervals specified for leveling the data
	Level
	LPI values
	Export per capita

	VL
	x <2
	< 77

	L
	2 ≤ x < 2.67
	77 ≤ x < 564

	M
	2.67 ≤ x < 3.33
	564 ≤ x < 4149

	H
	3.33 ≤ x < 4.00
	4149 ≤ x < 30476

	VH
	4.00 ≤ x < 5.00
	≥ 30476



By transforming the data to linguistic levels, we had 717 different scenarios to be analyzed, examples of the data are given in Table 2.


Table 2. Examples of scenarios
	Country
	Series
	Customs
	Infrastructure
	International Shipment
	Logistics quality and Competence
	Tracking and Tracing
	Timeliness
	Export

	Germany
	2016
	VH
	VH
	H
	VH
	VH
	VH
	H

	Luxembourg
	2016
	H
	VH
	VH
	VH
	VH
	VH
	VH

	Sweden
	2016
	H
	VH
	VH
	VH
	VH
	VH
	H

	Netherlands
	2016
	VH
	VH
	H
	VH
	VH
	VH
	VH

	…
	
	
	
	
	
	
	
	

	Sierra Leone
	2007
	VL
	VL
	VL
	VL
	L
	L
	VL

	Djibouti
	2007
	VL
	VL
	L
	L
	VL
	L
	L

	Tajikistan
	2007
	VL
	L
	L
	VL
	VL
	L
	L

	Rwanda
	2007
	VL
	VL
	VL
	VL
	VL
	L
	VL



Consistency 
The key issue in projecting the future by scenario analysis is the consistency of the scenarios produced [17]. The consistency of a scenario is estimated by assessing the consistency of the levels of all pairs of impact factors [15]. The consistency analysis is the core part of a formative scenario analysis because inconsistent scenarios do not draw any realistic image of the future. In consistency analysis, a scenario is taken as a set of system variables, each of which being allowed to take only a small number of different levels. However, the resulting combinatorial set of scenarios may be very large. Therefore, a scenario selection method that yields a consistent, reliable, different and small number of scenarios is generally desirable [15].  
In the literature, consistency is based on a specific scale, the consistency indicator. However, the consistency rating of all pairs of impact variables is performed by the experts. Subsequently, these ratings, which are summarized in the consistency matrix, are formed, and different indicators, such as overall consistency, multiplicative consistency, the number of inconsistencies and the minimum consistency level of a scenario, can be calculated (for the calculation details and characteristics of these indicators, see [15].
In this research, instead of relying on experts, the consistency of a scenario as a whole is estimated by assessing the consistency of the levels of all pairs of variables. The frequency of the levels of variables generated from past data is used to determine the consistency. The consistency of the levels of a pair of variables is calculated by the following formula:

where i , j  = 1,...,7 are the impact variables (1: Customs, 2: Infrastructure, 3: International Shipment, 4: Logistics quality and Competence, 5: Tracking and Tracing, 6: Timeliness, 7: Export) , and m is an index for linguistic terms to state the levels of the variables (mi  {VL, L, M, H, VH }) ; 
 is the number of scenarios where the level of variable i is  and the level of variable j is ; and 
 is the number of scenarios where the level of variable i is . 

For instance; in our evaluation; 

  (the number of scenarios where Customs is “Medium” and Infrastructure is “Low”)
       (the number of scenarios where Customs is “Medium”)
      (the number of scenarios where Infrastructure is “Low”)

Therefore; , the consistency of “Customs is Medium and Infrastructure is Low” is calculated as follows:



The consistencies are calculated similarly for all pairs of variables for all levels.

The consistency of a scenario  is calculated based on the consistency of the levels of a pair of variables as follows: 

For instance; 

 

With a similar approach, we have calculated consistency of the all possible scenarios considering the combinations of levels of variables. As a result, 57 = 78,125 (i.e., 7 variables and 5 linguistic terms) scenarios are identified, and their consistencies are calculated. Calculated consistency of the most scenarios are zero, therefore we’ve kept scenarios with non-zero consistency (a total of 1421 scenarios) for further evaluations. 

Neighborhood 
To have significantly different and efficient scenarios, the closeness of the scenarios must be considered. We used the neighborhood definition between scenarios based on their closeness to each other to ensure that neighbor scenarios are not selected in the final set of scenarios. 
To define the neighborhood relation, the following generic rules are proposed:
Neighborhood rules: 
1) Two scenarios differ at most in the 2 variables;
2) The total linguistic variable difference is at most 3;
3) The linguistic variable difference in the variable “export” is at most 1;

The first rule defines the neighborhood based on the number of different variable levels. The second and the third rules are based on the distance between the variable levels. The second rule considers the total difference, whereas the third rule is for the difference between “export” variable.  We have added the third rule since the export is the variable of interest in our application. 
According to these rules, the distance between the scenarios is calculated as follows:


A scenario is a neighbour of scenario  if .
We have calculated the neighborhood relation of the 1421 scenarios in pairwise manner and identified the 68,934 neighbor scenario pairs.

Scenario Selection
As the final stage of scenario selection we used a mathematical programming model as suggested in Kabak et al. [18]. The objective of using a mathematical model in the scenario selection is to eliminate the heuristic perspective that is used in [7] and thus provide an optimum scenario set. 
In this study, we use the following mathematical program to select a small set of efficient and consistent scenarios: 

subject to 	

where  is the consistency of scenario Sk; 
Nkl is a binary parameter to indicate whether scenario k and l are neighbors; and
xk is a binary variable to identify whether scenario k is selected or not.
This model is designed to have the basic properties of a well-organized scenario, i.e., being consistent, being significantly different, being efficient, having a small number and having a reliable set of scenarios. The objective function maximizes the total consistency of the selected scenarios. Significantly different and efficient scenarios are gathered by the first constraint. The reliability of the scenarios is ensured by checking the alternative solutions. 
When the proposed mathematical program is applied using the consistencies and neighborhood relations in order to select the scenarios, 16 scenarios are selected, as shown in the following Table 3. 
Scenario Evaluation
After finding the consistent and efficient scenarios, these 16 scenarios are evaluated to show the interaction between logistics performance and export. For this, the average level of the logistics variables for each particular export level is calculated, and the weighted sum of the logistics variables is specified. The consistency of each scenario is considered to be its importance weight of the selected scenarios for each export level. The results are presented in the Table 4, which shows that, for instance, because scenarios 91, 137 and 963 have a VL export level, the weighted sum of these three scenarios are calculated etc. 


Table 3. Selected scenarios in the application
	Scenario ID
	Customs
	Infrastructure
	International Shipment
	Logistics quality and Competence
	Tracking and Tracing
	Timeliness
	Export
	Consistency

	3
	H (4)
	H (4)
	H (4)
	H (4)
	H (4)
	VH (5)
	H (4)
	0.495

	12
	H (4)
	VH (5)
	VH (5)
	VH (5)
	VH (5)
	VH (5)
	VH (5)
	0.444

	16
	L (2)
	VL (1)
	VL (1)
	L (2)
	L (2)
	L (2)
	L (2)
	0.429

	40
	L (2)
	L (2)
	M (3)
	M (3)
	M (3)
	M (3)
	M (3)
	0.350

	60
	VL (1)
	VL (1)
	L (2)
	VL (1)
	L (2)
	M (3)
	M (3)
	0.309

	91
	L (2)
	L (2)
	L (2)
	L (2)
	VL (1)
	M (3)
	VL (1)
	0.300

	107
	M (3)
	M (3)
	M (3)
	M (3)
	H (4)
	H (4)
	H (4)
	0.248

	137
	VL (1)
	VL (1)
	VL (1)
	VL (1)
	VL (1)
	VL (1)
	VL (1)
	0.217

	379
	L (2)
	L (2)
	L (2)
	L (2)
	L (2)
	H (4)
	H (4)
	0.084

	667
	M (3)
	M (3)
	L (2)
	M (3)
	L (2)
	M (3)
	L (2)
	0.048

	915
	M (3)
	H (4)
	H (4)
	M (3)
	M (3)
	M (3)
	VH (5)
	0.021

	963
	VL (1)
	VL (1)
	M (3)
	L (2)
	M (3)
	H (4)
	VL (1)
	0.017

	1106
	M (3)
	H (4)
	M (3)
	H (4)
	M (3)
	H (4)
	L (2)
	0.008

	1128
	H (4)
	M (3)
	M (3)
	L (2)
	L (2)
	M (3)
	VH (5)
	0.008

	1182
	H (4)
	M (3)
	L (2)
	L (2)
	M (3)
	VH (5)
	M (3)
	0.008

	1239
	L (2)
	M (3)
	H (4)
	L (2)
	H (4)
	H (4)
	L (2)
	0.008



Table 4 shows that there is a direct relationship between the logistics indicators and exports, which supports the basis on which our research is built. For example, when the export level is VH, then infrastructure, International shipments, logistics quality and competence, tracking and tracing, and timeliness are VH (i.e., >4.5) and level of the customs is H (i.e., >3.5) and when export level is VL then level of all variables except timeliness are very low or low (i.e., <2).  Figure 1 shows the logistic indicator values for export levels
Table 4. Weighted average level of variables for the levels of export
	Export Level
	Related Scenarios
	Customs
	Infrastructure
	International Shipment
	Logistics quality and Competence
	Tracking and Tracing
	Timeliness

	VL – Very Low
	91, 137, 963
	1.56
	1.56
	1.62
	1.59
	1.06
	2.22

	L – Low
	16, 667, 1106, 1239
	2.11
	1.28
	1.18
	2.13
	2.05
	2.16

	M – Medium
	40, 60, 1182
	1.56
	1.55
	2.52
	2.06
	2.54
	3.02

	H – High
	3, 107, 379
	3.50
	3.50
	3.50
	3.50
	3.80
	4.60

	VH – Very High
	12, 915, 1128
	3.96
	4.92
	4.92
	4.86
	4.86
	4.88

	TURKEY 
Export level – M
	
	M (3)
	H (4)
	H (4)
	M(3)
	H(4)
	H(4)

	Difference to 
    Export H level
	
	0.50*
	-0.50
	-0.50
	0.50*
	-0.20
	0.60*

	Difference to 
   Export VH level
	
	0.96*
	0.92*
	0.92*
	1.86*
	0.86*
	0.88*


* the variables in which Turkey needs improvement.


Figure 1. Logistic indicator values for export levels.

POLICY SUGGESTIONS FOR TURKEY
After evaluating the scenarios for specific export levels, Turkey is selected as an example to show how these values are used for policy development. As an important logistics center in Europe, Turkey exhibits high trade values with its regional partners and has a large population, diversified economy and strategic geographical location. It is considered a critical actor in the trade between Europe, the Commonwealth of Independent States (CIS) and the Middle East [23]. Turkey is ranked 30th out of 160 countries in the LPI 2014, and 34th out of 160 countries in LPI 2016. Given its current status, it is above the average of the upper middle income economies to which it belongs. Although Turkey’s LPI score showed a significant increase of approximately 9% from 2010 to 2012, it remains stable since 2012, whereas it decreased slightly from 2014 to 2016 [1, 10] (see Figure 2).


Figure 2. Turkey’s logistics indicator values through the years.



The indicators that Turkey must focus on are investigated by comparing Turkey’s current level of exports (M) with the H and VH levels of exports. The results show that Turkey should improve all logistics indicators to achieve a VH level of exports but should particularly focus on customs, logistics quality and competence, and timeliness for a H level of exports (see the last two rows of Table 4).
This result is slightly different when compared to the results of the period 2014 and before [18]. The basic difference is that logistics quality and competence is suggested to focus on instead of international shipment. In fact, this change is understandable since during the transition from 2014 to 2016 Turkey made a sufficient level of improvement in International Shipment (from 3.18 to 3.41 respectively) whereas there has been a significant decline in logistics and quality (from 3.64 to 3.31). 
Export supply chains typically face fewer procedural burdens than imports, as evidenced by the shorter lead time for exports than for imports. Customs is not the only agency involved in border management; collaboration among all border management agencies and the introduction of modern approaches to regulatory compliance are especially important. Indicators of red tape also illustrate a lack of coordination at the border and the burden it imposes on private logistics operators. Turkey must reduce the number of government agencies and the documentary requirements. Turkey must also improve its connectivity to the market through the hierarchical hub-and-spoke network of international trade. Another problem related to the international transportation of Turkey is the quotas and transit procedures that make the movement of goods possible with the payment of duties and excessive control.
Timeliness measures the punctuality of shipment delivery times. Due to the existing high level of competition, timeliness is an important factor for consideration, and failure to comply with delivery schedules is unacceptable [12]. Logistics service providers are generally required to submit import/export documentation at the custom border of the respective country. When there is a lack of full automation electronic data interchange (EDI), the documentation lacks efficiency and a large number of documents are required to be completed. Additionally, there is a lack of documentation format as well as the lack of transparent regulations. All these issues result with a consumption of a large dwell time [6]. Number of documents to export/import as well as the number of days to export/import will directly influence the timeliness. The logistics system should have efficiently coordinated custom offices and border coordination and clear rules for customs. Similarly the latest ICT technology should be provided [7].  
Logistics quality and competence is also of crucial importance for trade facilitation. The parties within logistics organizational structure should be efficiently coordinated to increase the quality of service to the customer. It is also necessary to optimize the relationship between organizations and consumers. In fact, the logistics quality and competence that reflect the performance of private sector in particular acquired greater importance for export flows following the financial crisis from 2007 onwards. This is not only valid for Turkey but also for many European countries facing weak domestic demand and searching for export markets [13]

CONCLUSIONS AND FURTHER SUGGESTIONS
Globalization and increased competitiveness resulted made logistics one of the key elements in international trade. Efficient logistics services guarantee safe and high speed movement of products, facilitate the mobility of products and reduce the trade cost among the countries. Therefore it is of crucial importance to provide policymakers information about which factors to focus on and help them to prepare a tentative prioritization of their efforts in order to increase the logistics performance of their country. This study makes two contributions. First, a novel scenario-based methodology is proposed based on the LPI levels of the countries for 154 countries in 2007, 2010, 2012, 2014 and 2016 are used. Indeed, the most important part of scenario analysis is generating a consistent, reliable, different and small set of scenarios. For this purpose, in this paper a mathematical model is proposed for scenario generation. 
Because a scenario is a combination of n impact variables that have m possible levels, different combinations of these variables do not generate consistent scenarios each time. For this reason, a consistency check is initially required in the scenario generation procedure. However, in the literature, these consistency checks have been performed using expert judgments, which are subjective in nature. Another factor that is very important in the scenario generation procedure is obtaining a small number of consistent scenarios. The literature suggests using a neighborhood distance to achieve this goal. However, calculating the size of differences between two levels is impossible with a number of variables that is on a nominal scale (which is the general case in the literature). To obtain a final set of scenarios, three different procedures are used: the local efficiency, distance-to-selected and max-min selection procedures [15]. Nevertheless, all of these procedures depend on consistency scores, which, as stated above, are subjective in nature. 
In this study, we propose using a mathematical model to select a small set of efficient and consistent scenarios. Initially, different from the studies found in the literature, we propose calculating consistency with a completely objective method based on observed frequencies of levels of variables. In addition, because we use an ordinal scale to generate scenarios, simply taking the difference between two levels of a variable is an easy and efficient method that we use in the neighborhood calculation step. Subsequently, the research proposes a method to determine the most important variables to focus on to improve the variable of interest in relation to its target value. This task is performed by finding the scenarios that provide the target level for this variable and obtaining the weighted average of the levels of the other variables. In this manner, it becomes possible to find the variables that are important for improving a specific variable.
The second contribution of this research is the use of the proposed methodology to analyze the interaction between a country’s logistics performance and its export performance. For this purpose, six LPI indicators and the export level of countries are used to find the interactions between them.
Subsequently, 16 different and efficient scenarios are generated based on the proposed methodology. After the identification of the scenario set, Turkey has been selected as a case study. The detailed analysis of the scenarios shows that Turkey should improve all logistics indicators to achieve a very high (VH) level of exports but should particularly focus on customs, logistics quality and competence, and timeliness to reach a high (H) level. 
The scenario results are interpreted for Turkey selected as case. Study. The relationship between Turkey and its export level is worth examining not only because its own future policies depend on specifying the basic logistics performance indicators to focus on but also, it will be a good example for other developing countries. The results obtained in this paper  show that the indicators to focus on changed slightly from international shipments and infrastructure to timeliness and logistics quality and competence. This is especially due to the high level of investment on infrastructure as well as international shipment activities that have been realized until 2016.  As a further suggestion, there is a need for future research to conduct similar analysis for different countries and in temporal contexts. It is also necessary to show the mechanism through which improvement in specific logistics indicators will induce trade growth in the related country.  The methodology could also be replicated in different regions of the world in need of regional logistics development policy. 
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TURKEY

2007	LPI	Customs	Infrastructure	International shipments	Logistics quality and competence	Tracking and tracing	Timeliness	3.14	3	2.9380000000000002	3.0710000000000002	3.286	3.2669999999999999	3.3849999999999998	2010	LPI	Customs	Infrastructure	International shipments	Logistics quality and competence	Tracking and tracing	Timeliness	3.22	2.82	3.0790000000000002	3.1509999999999998	3.234	3.0910000000000002	3.9390000000000001	2012	LPI	Customs	Infrastructure	International shipments	Logistics quality and competence	Tracking and tracing	Timeliness	3.51	3.1619999999999999	3.6179999999999999	3.38	3.5190000000000001	3.536	3.8660000000000001	2014	LPI	Customs	Infrastructure	International shipments	Logistics quality and competence	Tracking and tracing	Timeliness	3.5	3.23	3.53	3.18	3.64	3.77	3.68	2016	LPI	Customs	Infrastructure	International shipments	Logistics quality and competence	Tracking and tracing	Timeliness	3.42	3.18	3.49	3.41	3.31	3.39	3.75	



Very Low	Customs	Infrastructure	International Shipment	Logistics quality and Competence	Tracking and Tracing	Timeliness	1.8165094996980531	1.707344265341199	1.523853765039253	1.7688019696195481	1.292655734658801	2.2311980303804528	Low	Customs	Infrastructure	International Shipment	Logistics quality and Competence	Tracking and Tracing	Timeliness	1.354228534538412	1.02666236281472	1.7257585539057461	1.7257585539057461	2.0266623628147191	2.6400581020012912	Medium	Customs	Infrastructure	International Shipment	Logistics quality and Competence	Tracking and Tracing	Timeliness	3	3.8860398860398861	4	3.569800569800571	3.8860398860398861	4.202279202279203	High	Customs	Infrastructure	International Shipment	Logistics quality and Competence	Tracking and Tracing	Timeliness	3.5604395604395611	3.7802197802197801	3.2197802197802199	3.5604395604395611	3	4.5604395604395513	Very High	Customs	Infrastructure	International Shipment	Logistics quality and Competence	Tracking and Tracing	Timeliness	3.9753203060189879	4.8948520600976959	3.9688911420407411	4.8792976311180771	4.9195317540787178	4.9350861830583481	
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